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Tiivistelma

Yleiseurooppalainen autojen hataviestijarjestelma eCall otettiin Suomen hadtdkeskuksissa kayttéon loka-
kuussa 2017 EU-lainsaadanndn mukaisesti. Henkild- ja pakettiautoissa eCall tuli pakolliseksi vuonna 2018.
Tahan raporttiin on koottu vuosina 2015-2022 toteutettujen eCallin kayttédnottoon Suomessa liittyvien
hankkeiden kuvauksia ja tuloksia, joita ei ole aiemmin raportoitu muissa julkaisuissa.

Euroopan unionin rahoittamassa I_HeERO-projektissa (2015-2018) hankkeeseen osallistuvien EU-jasen-
valtioiden hatakeskuksia paivitettiin yhteensopiviksi eCall-palvelun kanssa ja varmistettiin jarjestelman
toimivuus ennen kayttéonottoa. I_HeERO-projektissa Suomi osallistui lisdksi eCallin kdyttéonottotestauk-
seen, eCall-toteutuksen vaatimustenmukaisuuden arviointiiin, yhteentoimivuustestaukseen eurooppalaisen
eCallin ja vastaavan venaldisen ERA GLONASS -jarjestelman valilld seka raskaan liikenteen eCallin kehitta-
miseen. Raskaan liikenteen eCallia ei ole viela otettu kdytt6éon Euroopassa. I_HeERO-projektin aikana,
syksylld 2017, VTT toteutti Suomessa EU-lainsdadannén mukaisen hatdakeskusten eCall-toteutuksen vaati-
mustenmukaisuuden arvioinnin. eCallin toiminta varmistettiin myds laajalla kayttodnottotestauksella, joka
toteutettiin vaiheittain kattaen lopulta kaikki hatdkeskusalueet.

Vuosina 2018-2020 selvitettiin useassa eri hankkeessa eurooppalaisen eCallin ja venaldisen ERA
GLONASS-jarjestelman yhteentoimivuutta. Jarjestelman yhteentoimivuutta testattiin yhteistyéssa JSC
Glonassin kanssa vuoden 2018 aikana osana I_HeERO projektia ja sitd jatkettiin vuosien 2018-2020 ai-
kana kahdessa erillisessa hankkeessa Ulkoministerién rahoittamana (Itdmeren, Barentsin ja arktisen alu-
een yhteistyd). eCall-testauksissa havaittuja puutteita korjattiin projektin aikana. Lisaksi selvitettiin eCallin
toimintaa Suomen rajojen laheisyydessa, jolloin hatapuhelu voi paatya vaaran maan hatakeskukseen.

Hatdkeskuksien uusi ERICA-tietojarjestelma otettiin kayttédn kevaalla 2019, ja sen myodta hatdkeskuksiin
tuli my6s uusi eCall-toteutus. Taman muutoksen seurauksena eCallin kayttoonottotestausta jatkettiin ja
toteutettiin joiltakin osin uudelleen vuosina 2019-2022. Esimerkiksi hatdkeskusten vaatimustenmukaisuu-
den arviointi on aloitettu uudelleen ja laaja eCallin kdyttéonottotestaus tehtiin uudelleen vuonna 2022. Vii-
meisimmat eCall-testit osoittavat, ettd kaikki eCallin perustoiminnallisuudet toimivat padsaantodisesti odo-
tetusti kaikissa Suomen hatdkeskuksissa, mutta joitain puutteita tai lisdselvitysta vaativia asioita havaittiin
esimerkiksi liittyen hatapuheluiden verkkopaikannukseen ulkomaisilla liittymilla ja MSD-viestin uudelleen-
lahetyspyyntdéon takaisinsoiton aikana.

Raportin lopussa on lyhyesti kuvattu eCallin tulevaa kehitysta ja suosituksia muutoksiin varautumiseen
sisaltaen mm. pakettikytkentdisen Next Generation eCallin (NG eCall) kayttédnotosta mobiiliverkoissa ja
hatakeskuksissa, kun 2G- ja 3G-matkapuhelinverkot suljetaan, seka eCall standardien paivitysten huomi-
oimiseen esimerkiksi eCallin vaatimustenmukaisuuden arvioinnissa.
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Sammandrag

Den alleuropeiska nddsamtalstjansten eCall togs i bruk vid finska nddcentraler i oktober 2017 i enlighet
med EU-lagstiftningen. I person- och paketbilar blev eCall obligatorisk &r 2018. Denna rapport innehaller
sadana beskrivningar och resultat av olika projekt med anknytning till inférandet av eCall i Finland under
dren 2015-2022 som inte tidigare ingdtt i andra publikationer.

I I_HeERO-projektet som finansierades av Europeiska unionen (2015-2018) uppdaterades nddcentralerna
i de EU-medlemsstater som deltog i projektet sa att de blev kompatibla med eCall-tjénsten och s&kerstall-
des att systemet fungerade foére ibruktagning. I I_HeERO-projektet deltog Finland dessutom i ibruktag-
ningstestningen av eCall, bedémningen av dverensstdmmelse for eCall, testningen av interoperabiliteten
mellan det europeiska eCall-systemet och motsvarande ryskt system ERA GLONASS samt i utvecklingen
av eCall for tunga transporter. I Europa har eCall for tunga transporter annu inte inforts. Under I_HeERO-
projektet hésten 2017 genomférde VTT en beddémning av dverensstammelse for inforandet av eCall vid
nédcentraler i Finland i enlighet med EU-lagstiftningen. Funktionen hos eCall sikerstélldes ocksa genom
omfattande ibruktagningstestning som genomférdes stegvis sa att den slutligen omfattade alla nédcen-
tralsomraden.

Interoperabiliteten mellan det europeiska eCall-systemet och det ryska ERA GLONASS-systemet utreddes i
flera olika projekt under &ren 2018-2020. Interoperabiliteten hos systemet testades i samarbete med JSC
Glonass under 2018 som en del av I_HeERO-projektet och testningen fortsatte under dren 2018-2020 i
tva separata projekt genom finansiering fran utrikesministeriet (samarbetet i Ostersjéregionen, Barents-
regionen och den arktiska regionen). Brister som upptacktes vid eCall-testerna korrigerades under pro-
jektets géng. Dartill utreddes hur eCall fungerade i ndrheten av Finlands grénser dar nédsamtal kan
hamna till en nédcentral i fel land.

Nodcentralernas nya datasystem ERICA togs i bruk varen 2019 och i och med detta genomférdes ocksd
eCall pd ett nytt satt vid nddcentralerna. Till foljd av denna &ndring fortsatte ibruktagningstesterna av
eCall och till vissa delar genomférdes tester pd nytt under &ren 2019-2022. Till exempel bedémning av
nddcentralernas dverensstammelse med kraven har inletts pd nytt och ar 2022 genomférdes omfattande
ibruktagningstester av eCall 3terigen. De senaste eCall-testerna visar att alla grundldaggande funktioner
hos eCall i regel fungerar som vantat vid alla finska nédcentraler, men det har upptackts vissa brister eller
saker som kraver ytterligare utredning t.ex. i anslutning till mobil positionering av nédsamtal med ut-
landska abonnemang och begéran om omséndning av MSD-meddelandet vid ateruppringning.

I slutet av rapporten beskrivs kortfattat den kommande utvecklingen av eCall och rekommendationer for
hur man kan forbereda sig for andringarna, inklusive bl.a. inférande av paketférmedlande Next Generation
eCall (NG eCall) i mobilndt och vid nédcentralerna nar 2G- och 3G-mobilnat stangs, samt beaktande av
uppdateringar av eCall-standarderna t.ex. vid bedémning av éverensstammelse for eCall.
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Abstract

The Europe-wide emergency call system for vehicles, eCall, was deployed at Finland’s emergency response
centres in October 2017 in accordance with EU legislation. In 2018, eCall became compulsory for passen-
ger cars and vans. This report collects descriptions and results of projects related to the deployment of
eCall in Finland carried out in 2015-2022, which have not been previously reported in other publications.

The I_HeERO project funded by the European Union (2015-2018) involved updating the emergency re-
sponse centres of the participating EU Member States to make them compatible with the eCall system and
verifying the functioning of the system before deployment. As part of the I_HeERO project, Finland also
participated in the deployment testing of eCall, the compliance assessment of the eCall implementation,
interoperability testing between the European eCall and the Russian ERA GLONASS system and the devel-
opment of eCall for heavy goods vehicles. eCall for heavy goods vehicles has not yet been deployed in Eu-
rope. During the I_HeERO project in autumn 2017, VTT Technical Research Centre of Finland carried out a
compliance assessment of the eCall implementation of Finnish emergency response centres in accordance
with EU legislation. The functioning of eCall was also ensured through comprehensive deployment testing,
which was carried out in stages, ultimately covering all Finnish emergency response centre areas.

In 2018-2020, interoperability between the European eCall and the Russian ERA GLONASS system was
examined in several different projects. Interoperability was tested in cooperation with JSC Glonass in
2018 as part of the I_HeERO project, after which the testing was continued in 2018-2020 in two separate
projects funded by the Ministry for Foreign Affairs of Finland (cooperation in the Baltic Sea, Barents Sea
and the Arctic regions). Deficiencies identified in the testing of eCall were also addressed during the pro-
ject. In addition to this, the functioning of eCall was tested near Finland’s borders, where there is a risk of
emergency calls being routed to the wrong country’s emergency response centre.

Spring 2019 saw the deployment of the new ERICA information system at Finnish emergency response
centres, which also brought with it a new eCall implementation for emergency response centres. As a re-
sult of this change, the deployment testing of eCall was continued and in some respects repeated in 2019-
2022. For example, the compliance assessment of emergency response centres was restarted, and eCall
underwent another round of comprehensive deployment testing in 2022. The most recent eCall tests show
that all of the basic functionalities of eCall function primarily as expected at all Finnish emergency re-
sponse centres, but some deficiencies or issues requiring further investigation were discovered for exam-
ple in relation to the network-based positioning of emergency calls made using foreign subscriptions and
the sending of MSD message resend requests during call-backs.

The end of the report includes a brief description of the future development of eCall and recommendations
for preparing for upcoming changes, including information on the packet-switched Next Generation eCall
(NG eCall), which will be deployed for mobile networks and emergency response centres when 2G and 3G
mobile networks are shut down, and on how updates to eCall standards should be taken into account in
the compliance assessment of eCall, for example.
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ALKUSANAT

Tahan raporttiin on koottu Suomessa vuosien 2015-2022 aikana toteutettujen
eCallin kayttoonottoon liittyvien hankkeiden tuloksia, joita ei ole aiemmin rapor-
toitu muissa julkaisuissa. Suomessa eCallin kayttéonottotestien tavoitteena on ol-
lut varmistaa, etta jarjestelma toimii oiken ympari maata ei matkapuhelinoperaat-
toreiden verkoissa.

eCall-kayttoonottotestit ja I__ HeERO-projektin hallinnointi -projekti kdaynnistyi
syyskuussa 2015 ja paattyi maaliskuun lopussa 2018. Projektin tilaajina olivat Lii-
kenteen turvallisuusvirasto (Trafi) ja Hatakeskuslaitos. Projektin toteutti Teknolo-
gian tutkimuskeskus VTT Oy.

Vuoden 2018 lopulla Hatakeskuslaitos otti kayttdon uuden hatdkeskustietojdrjes-
telman ERICARN, ja télléin eCallin kayttoonottotesteja jatkettiin. ERICA-hatakes-
kustietojarjestelmaan on jouduttu toteuttamaan tarvittavia muutoksia useamman
vuoden aikana. Muutosten mydta myds eCall toiminnallisuus muuttui hatdkeskuk-
sissa ja kayttoonottotestauksilla haluttiin varmistaa sen varma ja vuosien aikana
muuttuneiden standardien mukainen toiminta. Hatédkeskusten kayttama ERICA-
tietojarjestelma on laaja turvallisuuskriittinen jarjestelméana, jonka paivittdminen
ja muokkaaminen on ollut hidas prosessi ja eCalliin liittyvat (ei kriittiset) muutok-
set eivat ole olleet prioriteetiltaan karkipadssa. Viimeiset kayttdédnottotestit tehtiin
joulukuussa 2022.

EU:n ja Venadjan automaattisten hataviestijarjestelmien (eCall ja ERA-GLONASS)
yhteentoimivuutta selvitettiin kahdessa erillisessa hankkeessa vuosina 2018-2019
sekd 2020-2021. Molemmissa hankkeissa tilaajana oli Traficom, toteuttajana VTT
ja rahoitus saatiin Ulkoministeridon hallinnoimalla Itdmeren, Barentsin ja arktisen
alueen yhteistydn rahoitusinstrumentilla (IBA). Seka Suomen etta Vendjan tavoit-
teena oli, etta eCall-jarjestelma ja venaldinen ERA-GLONASS-hataviestijarjes-
telma ovat yhteentoimia niin rajan kummallakin puolella kuin itse raja-alueella.
Tahan liittyen Trafi ja vendldinen ERA-GLONASS-hatdviestijarjestelmaa hallinnoiva
JSC GLONASS allekirjoittivat helmikuussa 2018 yhteentoimivuustesteja koskevan
yhteistydpoytakirjan.

eCallin kayttéonottoprojektien ohjausryhméan kuului Traficomin, Hatakeskuslai-
toksen, Liikenneviraston, sisaministerion seka lilkkenne- ja viestintaministerion
edustajia.

Helsinki, 16. kesdkuuta 2023

Anna Schirokoff
Johtava asiatuntija
Liikenne- ja viestintavirasto Traficom



FORORD

Denna rapport innehaller resultat av olika projekt som genomférts i Finland under
aren 2015-2022 i anslutning till inférandet av eCall som inte tidigare ingatt i
andra publikationer. Syftet med ibruktagningstesterna av eCall i Finland har varit
att sdkerstilla att systemet fungerar pa ett korrekt satt i de olika mobiloperato-
rernas nat runtom i landet.

Projektet for eCall-ibruktagningstesterna och forvaltning av I_HeERO-projektet
inleddes i september 2015 och avslutades vid slutet av mars 2018. Projektet be-
stalldes av Trafiksdkerhetsverket (Trafi) och Nédcentralsverket. Projektet genom-
fordes av Teknologiska forskningscentralen VTT Ab.

Vid slutet av 2018 tog Nddcentralsverket i bruk ett nytt nédcentralsdatasystem,
ERICA. I och med detta fortsatte ibruktagningstesterna av eCall. Det har varit
nddvandigt att géra behoévliga andringar i nédcentralsdatasystemet ERICA under
flera ars tid. I och med &ndringarna férdndrade ocksd eCall-funktionen vid néd-
centralerna. Genom ibruktagningstester ville man sikerstélla att eCall fungerar pa
ett palitligt satt och i enlighet med standarderna som &ndrats under aren. Datasy-
stemet ERICA som nddcentralerna anvander ar ett omfattande sakerhetskritiskt
system. Det har varit en Iangsam process att uppdatera och dndra systemet, och
(icke-kritiska) andringar med anknytning till eCall har inte haft hdogsta prioritet.
De sista ibruktagningstesterna genomférdes i december 2022.

Interoperabiliteten mellan EU:s och Rysslands automatiska nédanropssystem
(eCall och ERA-GLONASS) utreddes i tva separata projekt under aren 2018-2019
och 2020-2021. Bada projekten bestélldes av Traficom, genomférdes av VTT och
finansierades genom finansieringsinstrumentet fér samarbetet i Ostersjdregionen,
Barentsregionen och den arktiska regionen (IBA) som férvaltas av utrikesministe-
riet. Bade Finland och Ryssland hade som mal att eCall-systemet och det ryska
ERA-GLONASS-systemet ar kompatibla pd bada sidorna av grénsen och i sjélva
gransomradet. I anslutning till detta undertecknade Trafi och ryska JSC GLONASS
som forvaltar ERA-GLONASS-systemet i februari 2018 ett samférstdndsavtal som
galler testerna avseende interoperabilitet.

Styrgruppen foér projekten avseende inférande av eCall omfattade representanter
fran Traficom, Nodcentralsverket, Trafikverket, inrikesministeriet och kommuni-
kationsministeriet.

Helsingfors, den 16 Juni 2023

Anna Schirokoff
Ledande sakkunnig
Transport- och kommunikationsverket Traficom



FOREWORD

This report collects the results of projects related to the deployment of eCall car-
ried out in Finland in 2015-2022 that have not been previously reported in any
other publications. In Finland, the objective of eCall deployment testing has been
to ensure that the system functions correctly everywhere in Finland on the net-
works of different mobile network operators.

eCall deployment testing and the administration of the I_HeERO project com-
menced in September 2015 and ended at the end of March 2018. The project was
commissioned by the Finnish Transport Safety Agency (Trafi) and the Emergency
Response Centre Agency. The project was carried out by VTT Technical Research
Centre of Finland Ltd.

In late 2018, the Emergency Response Centre Agency deployed the new emer-
gency response centre information system ERICA, at which point eCall deploy-
ment testing was continued. The next few years saw the implementation of nec-
essary changes to the ERICA emergency response centre information system.
These changes also changed the functionality of eCall at emergency response cen-
tres, which is why further deployment testing was carried out to ensure its relia-
ble functioning and compliance with standards that had changed during the inter-
vening years. The ERICA emergency response centre information system is an ex-
tensive security-critical system, the updating and modifying of which has been a
slow process, during which (non-critical) changes related to eCall were not consid-
ered a top priority. The last deployment tests were carried out in December 2022.

The interoperability of the EU’s and Russia’s automated emergency response sys-
tems (eCall and ERA-GLONASS) was examined in two separate projects in 2018-
2019 and 2020-2021. Both of these projects were commissioned by Traficom and
carried out by VTT Technical Research Centre of Finland with funding for coopera-
tion in the Baltic Sea, Barents and Arctic regions (IBA), which is administered by
the Ministry for Foreign Affairs. The goal of both Finland and Russia was to ensure
the interoperability of the eCall system and the Russian ERA-GLONASS emergency
response system on both sides of the border and in the border region itself. In re-
lation to this, Trafi and JSC GLONASS, which administers the Russian ERA-
GLONASS emergency response system, signed a memorandum of agreement con-
cerning interoperability testing in February 2018.

The steering group of the eCall deployment projects included representatives from
Traficom, the Emergency Response Centre Agency, the Finnish Transport Agency,
the Ministry of the Interior and the Ministry of Transport and Communications.

Helsinki, 16.6.2023

Anna Schirokoff
Chief Adviser

Finnish Transport and Communications Agency Traficom
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1 Johdanto

Suomessa on EU:n pdatdsten mukaisesti lokakuussa 2017 otettu kayttdéon yleis-
eurooppalainen autojen hataviestijarjestelma eCall. Jarjestelman ajoneuvolaite
(IVS, in-vehicle system) soittaa hatapuhelun, kun ajoneuvossa olevat sensorit ha-
vaitsevat térmayksen tai kun ajoneuvolaite aktivoidaan manuaalisesti. Mobiili-
verkko reitittda eCall-puhelun oikeaan hatdkeskukseen hyddyntaen eCall-ilmai-
sinta. eCall-ilmaisin on osa mobiiliverkon hatapuheluun liittyvaa signalointia ja il-
maiseen mobiiliverkolle hatdpuhelun tyypin, joka eCallin tapauksessa voi olla au-
tomaattisesti tai manuaalisesti aktivoitu eCall. Kun hatdpuhelu ajoneuvolaitteen ja
hatakeskuksen valille on muodostettu, |dhettaa laite eCall-jarjestelman minimitie-
topaketin (MSD, minimum set of data) puhelun aanikanavassa ja avaa puheyh-
teyden ajoneuvossa olevien henkildiden ja hatakeskuksen valille. Ajoneuvolaitteen
lahettama minimitietopaketti sisaltaa tietoja onnettomuuspaikasta (koordinaatit ja
ajoneuvo suunta) ja ajoneuvosta (ajoneuvon tyyppi ja sen kayttdma polttoaine tai
energia seka valmistenumero).

Ajoneuvoissa eCall tuli pakolliseksi vuonna 2018. Kaikki 31.3.2018 jalkeen tyyppi-
hyvaksyttavat, Euroopan unionin alueella myytavat henkildéautot ja kevyet paket-
tiautot on varustettava 112-hatanumeroon perustuvalla eCall-jarjestelmalla. Ha-
takeskuslaitoksilla Euroopassa on tullut olla valmius ottaa vastaan eCall-hatavies-
tejd 1.10.2017 lahtien.

Euroopan unionin rahoittamassa I_HeERO-projektissa osallistuvien EU jasenvalti-
oiden hatakeskuksia paivitettiin yhteensopiviksi eCall-palvelun kanssa ja varmis-
tettiin jarjestelman toimivuus ennen kayttédnottoa. Taman dokumentin tarkoitus
on koota lyhyt yhteenveto I_HeERO projektin Suomessa tehtyjen osuuksien ta-
voitteista, tehtavista ja tuloksista. Lisaksi raporttiin on koottu myds muita eCalliin
liittyvien projektien tuloksia, jotka ovat olleet kdynnissa samanaikaisesti. Lopuksi
raportissa esitetdan kootusti suosituksia eCallin jatkokehitykseen liittyen Suo-
messa.
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2

2.1

2.1

I_HeERO projekti (2015-2018)

Yleista

I_HeERO (I_HeERO - Infrastructure Harmonised eCall European Pilot) projektille
myodnnettiin kesalla 2015 rahoitus Connecting Europe Facility (CEF) -rahoitusin-
trumentista. I_HeEROnN tavoitteena oli edistda eCallin kayttéonottoa Euroopassa
ja kehittaa eCallia uusille ajoneuvotyypeille. I_HeERO-projekti koostuu seuraa-
vista kuudesta osioista:

e Activity 1: Study for a reference upgrade of Member States PSAP for eCall
based on 112

e Activity 2: eCall for HGV (including Dangerous Goods) and long-distance
Buses and Coaches

e Activity 3: eCall Powered two wheeled vehicles
e Activity 4: PSAP Data integration

e Activity 5: A Study concerning PSAP compatibility with NG112 (Next Gen-
eration 112) eCall

e Activity 6: Study leading to recommendations for non-participating coun-
tries and associated commercial partners on eCall.

I_HeERO projekti paattyi 31.3.2018 ja sen tulokset ovat saatavilla SAFE EU-pro-
jektin internetsivuilta (https://safel12.eu/library/).

Suomesta I-HeERO-projektiin osallistuvat liikenne- ja viestintdministeri6, Liiken-
teen turvallisuusvirasto Trafi, Hatakeskuslaitos ja Liikennevirasto. Suomi osallistui
projektin aktiviteettiin 1, johon kuului eCallin toteutus Suomen hatakeskuksissa,
eCallin kayttdéonottotestaus, eCall-toteutuksen vaatimustenmukaisuuden arviointi
sekd yhteentoimivuustestaus eurooppalaisen eCallin ja vastaavan vendldisen ERA
GLONASS -jarjestelman valilla. Lisaksi Suomi osallistui aktiviteetti 2:ssa raskaan
liikenteen (HGV eCall) eCallin kehittamiseen.

I_HeERO-projektin hallinnointi

I_HeERO EU-hankkeessa VTT tuki Suomen viranomaistoimijoita hankkeen hallin-
noinnissa ja Suomen osuuden koordinoinnissa. Tehtaviin kuului Suomen osuuden
projektinhallinto, ohjausryhman tukitehtavat, osallistuminen EU-hankkeen ko-
kouksiin seka projektiraportointi komission ja I_HeERO-koordinaattorin suuntaan
yhdessa suomalaisten viranomaisten kanssa.

VTT toimi Suomen maaedustajana hankkeen puhelinkokouksissa seka tuki Suo-
men edustajaa I_HeERO Steering Committee toiminnassa, kuten raporttien kom-
mentoinnissa. VTT toimi Suomen osuuden ohjausryhman sihteerina projektin ai-
kana tuottaen ohjausryhman valmistelut, asialistat ja sihteeripalvelut siséltéen
kokousten raportoinnin. Lisdksi VTT valmisteli kokousmateriaalit ja esitteli ohjaus-
ryhman kokouksissa kasiteltavat asiat. VTT jarjesti my6s projektin dokumenttien-
hallinnan Sharepoint-tyékalulla.
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CEF-rahoitteiset EU-projektit edellyttavat maaratyn tasoista saanndéllista rapor-
tointia, joka kuitenkin on tutkimusprojektiin verrattuna suppeampaa. Vuosittaiset
Action Status Report (ASR) raportit VTT kokosi partnereiden tuottaman sisallén
perusteella pyydetyssa muodossa, annetussa aikataulussa ja lahetti ne EU-projek-
tin koordinaattorille. Raportointi sisdlsi Suomessa tehdyn tyoén tekstikuvaukset ja
kertyneet kustannukset. Lisdksi VTT kokosi Suomesta tietoa ja materiaalia projek-
tin etenemisesta uutisointia (mm. I_HeERO newsletter) ja loppuraportointia var-
ten. Lisaksi VTT tuli viranomaisia eCallia koskevien lehdistétiedotteiden ja esitys-
ten laadinnassa.

2.2 eCallin kayttoonottotestaus

eCallin kayttéonottotestaus -osion tavoitteena oli varmistaa Suomessa kayttéon-
otettavan eCall-hataviestijarjestelman toiminta maan eri osissa, eri operaattorei-
den verkoissa ja erilaisissa tilanteissa. Kayttoonottotestaus (end-to-end testaus)
sisalsi ajoneuvon lahettdman eCall-hatdviestin ja -puhelun tiedonsiirron operaat-
toreiden jarjestelmissa hatdkeskukseen ja sen kasittelyn hatakeskuksen jarjestel-
massa. Kayttéonottotestaus perustui raportissa “eCallin kayttéonotto ja testaus
Suomessa - esiselvitys” esitettyihin suosituksiin ja testausvaiheisiin.

12



3 eCallin toteutus Suomessa

3.1 ELS-jarjestelman eCall (2017)

Hatakeskuslaitos kehitti eCall-toteutusta hatdkeskuksiin I_HeERO-projektin ai-
kana. Tavoitteena oli olla valmiina eCall-jdrjestelman kayttoén EU-lainsaadannoén
mukaisesti lokakuussa 2017. Uutta hatakeskustietojarjestelmaa ERICAa toteutet-
tiin niin, etta se olisi ollut valmis ottamaan vastaan eCall-jarjestelman kautta tule-
vat hatdilmoitukset ja -puhelut. ERICA ei kuitenkaan ehtinyt tédhan maaraaikaan
mennessa hatdkeskusten kayttdéon, joten Hatakeskuslaitos toteutti vdliaikaisena
ratkaisuna eCallin silloin kaytdssa olleeseen tietojarjestelmaan nimeltdan ELS.

ELS-jarjestelman eCall totutettiin kaikkiin kuuteen hatdkeskukseen Suomessa sa-
malla tavalla, mutta erillisina ratkaisuina. Jarjestelma oli myds kahdennettu kai-
kissa hatakeskuksissa korkean luotettavuuden saavuttamiseksi. eCall-puhelut oh-
jataan matkapuhelin operaattorin toimesta suoraan oikeaan hatdkeskukseen ajo-
neuvon sijainnin perusteella, katso Kuva 1.

[CHataKeskus]
Apua
tarvitseva ~
ajoneuvo =
(IVS)
T E -
eCall (MSD + Call), =

Operaattorit

Operaattori tunnistaa
eCall-flag:lla olevan
puhelun ja reitittaa

sen ajoneuvon
sijainnin mukaan
oikealle
hatakeskukselle

Digia Cloud

Kuva 1. eCall-toteutuksen hajautus (Berlin 2017)
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Kuva 2. eCall-jarjestelméan toiminta Suomen hatdkeskuksissa (I_HeERO 2018)

Kuvassa 2 on esitetty eCallin kasittely hatdkeskuksessa. Hatdkeskuksessa eCall-
puhelu ohjattiin eCall-modeemille, joka erotti puhelusta eCallin minimitietopaketin
(MSD), joka valitettiin Digian CAD (Computer Aided Dispatch) Cloud -palvelulle.
Kun hatakeskuksen paivystaja vastasi eCall-puheluun, tietojarjestelma poimi vas-
taavat eCall-tiedot CAD Cloud -palvelusta. Nain paivystaja sai eCall-tiedot kayt-
téonsa heti puheluun vastattuaan. Halytyksen yhteydessa tarkat koordinaattitie-
dot valitettiin halytettaville yksikdille ja tieto tieliikenneonnettomuudesta ja sen
paikasta valittyi myds automaattisesti Tieliikennekeskukselle.

3.2 ERICA-jarjestelman eCall (2019)

Hatdkeskuksien uusi ERICA-tietojarjestelma otettiin kayttéén kevaan 2019 ai-
kana. ERICA-jarjestelman mukana hatakeskuksiin tuli myés uusi eCall-toteutus.
ERICA-jarjestelman ensisijaisia kayttajia ovat hatdkeskusten pdivystdjat seka vi-
ranomaisten (poliisi, pelastustoimi, sosiaali- ja terveystoimi seka Rajavartiolaitos)
johtokeskuskayttajat. ERICAN ensisijainen tehtdva on auttaa hatdkeskuspaivysta-
jaa hatailmoitusten vastaanotossa, nopeaan tilannearvioon perustuvissa oikeissa
paatdksissa seka tehtavien valittamisessa parhaiten soveltuville yksikéille. ERICA-
jarjestelman yleiskuvaus on esitetty Kuva 3.
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Yhteinen Kohteet ja Tehtavat Ulkoiset
ilmoitusjono W paikkatiedot jarjestelméat
\. J/

Kuva 3. ERICA-tietojérjestelma (INSTA 2017).

ERICAssa puhelut vastaanotetaan valtakunnalliseen ilmoitusjonoon, josta hata-
keskusten paivystajat poimivat tydroolinsa mukaisia ilmoituksia. Ty6éroolissa mer-
kittavassa osassa on maantieteellisyys, jolla hatdpuhelut pyritaan ensisijaisesti
kasittelemadn lahimmassa hatdkeskuksessa. Ruuhkien tasaamiseksi puheluita
voidaan kuitenkin kasitelld maantieteellisesta sijainnista riippumatta missa ta-
hansa hatdkeskuksessa. eCall-ajoneuvolaitteen soittama eCall-lipulla varustettu
TS12-hatapuhelu yhdistyy 2G- tai 3G-verkon kautta hatakeskukseen. Kaikki auto-
maattisen tai manuaalisen eCallin ilmaisimella varustetut eCall-puhelut ohjataan
ensin valtakunnalliseen ilmoitusjonoon, josta ERICAn eCall-palvelut poimivat
eCall-tyyppiset puhelut ennen niiden ohjaamista paivystajille.

Kuva 4 esittda ERICA-jarjestelman eCall puhelujen kasittelya. ERICAn eCall-palve-
lut vastaavat puheluihin, vastaanottavat ajoneuvolaitteen (IVS) ldhettéméan MSD-
viestin in-band-modeemin avulla, purkavat niista MSD-tiedot talteen ja palautta-
vat puhelut takaisin ilmoitusjonoon MSD-tiedoilla tdydennettyna. Kun hatakeskus-
paivystdja on ottanut eCall-tyyppisen hatdpuhelun kasiteltdvaksi, avautuu puhe-
yvhteys hatdkeskuspaivystdjan ja ajoneuvolaitteen kayttajan valille ja padivystdjalla
on talléin saman tien kaytettavissadan MSD:n valittamat tiedot. ERICA liittaa ta-
pahtumalle ajoneuvon, jonka tiedot taydentyvat automaattisesti MSD:n sisallén
perusteella. MSD:n sisaltamat sijaintitiedot hyddynnetdan ilmoituksen kasittelyssa
vastaavasti kuten esimerkiksi alypuhelimella soitetun puhelun yhteydessa vali-
tetty sijaintitieto. Paivystajalla on talldin heti kdytettdvissdan muun muassa ta-
pahtuman sijainti, jota voi halutessaan kartalta tarkentaa ja johon voidaan valit-
tomasti halyttda tarkoituksenmukaiset yksikot lahistolta.

Hatdkeskuspaivystdja voi myos pyytaa ajoneuvolaitetta lahettamaan MSD-viestin
uudelleen. Jos puhelun aikana tai takaisinsoiton yhteydessa tehdaan MSD:n uu-
delleenhakua, tapahtuu tiedon vastaanotto ja purkaminen suoraan paivystdjan
tybasemalla. Paivystdjan tybasema sisaltaa saman eCall-purkamiseen kyvykkaan
ohjelmistokomponentin kuin ensisijaisesti purkamiseen kaytetyt eCall-palvelut.
Paivystadjien tydasemissa oleva kyvykkyys purkaa MSD-tiedot mahdollistaa eCall-
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kasittelyn myds hairidtilanteissa, joissa eCall-puhelut jouduttaisiin ohjaamaan
suoraan paivystajien tydasemille.

,
ERICA
IR Operaattorithe, | \
VS lImoitusjono =
A OH
Paivystajat kasiteleméssa
hatdkeskuksen A
ilmoituksia
L]
.
. |_
Halrlo_t\l_ante_ls_sa tai ecall-automatic-answering- o 1
takaisinsoitoissa
MSD voidaan Paivystajat kdsitielemass 4
hakea ja purkaa - hatakeskuksen B
suoraan tyéasemissa L imoituksia

Kuva 4. ERICAn eCall-puhelujen késittely.

Jos eCall-hatapuheluun liittyen tarvitaan lisatietoja puhelun paattymisen jélkeen,

hatakeskuspaivystdja voi soittaa puhelun takaisin hatakeskuksesta ajoneuvolait-

teelle. Puhelu hatakeskuksesta takaisin ajoneuvolaitteelle yhdistyy tavanomaisen
kiintedsta verkosta mobiiliverkkoon soitetun puhelun tapaan suoraan hatakeskus-
pdivystdjan tydasemalta eCall-ajoneuvolaitteelle.
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4 eCallin kdyttoonottotestaus

4.1 Toteutus

VTT toteutti I_HeERO-projektin aikana eCallin kayttdéonottotestausta yhdessa Ha-
takeskuslaitoksen kanssa padosin alustavan testaussuunnitelman ja vaiheistuksen
mukaisesti. Testien aikatauluun ja toteutustapaan jouduttiin kuitenkin tekemaan
melko paljon muutoksia. Alkuperaisena tavoitteena oli, ettd eCall olisi Suomessa
otettu kayttéon Hatakeskuslaitoksen uuteen ERICA-tietojarjestelmaan ja etta
myds kayttoonottotestit olisi tehty I_ HeERO-projektin aikana. ERICA-tietojarjes-
telman kayttéonotto kuitenkin viivastyi niin paljon, ettd Hatdkeskuslaitos joutui
toteuttamaan eCallin valiaikaisena ratkaisuna ERICA edeltajdan eli ELS-tietojar-
jestelmaan. Nain toimien eCallin kayttéonotto Suomessa voitiin siten toteuttaa
EU-lainsdaadannén mukaisesti hatakeskuslaitoksissa vuoden 2017 lokakuussa.
eCallin kayttoédnottotestaus toteutettiin uudelleen vuonna 2022, kun uusi ERICA-
tietojarjestelma ja sen my6ta uudella tavalla toteutettu eCall oli tullut kayttéon
vuoden 2019 aikana.

4.2 ELS-eCallin kayttoonottotestit (2016-2018)

4.2.1 Testausvaiheet

eCallin kayttdéonottotestien ensimmaisessa testivaiheessa, eCall-testien valmis-
telu, valmisteltiin tulevia testeja, toteutettiin laitehankinnat ja tarkennettiin testi-
suunnitelmia yhdessa eri osapuolten kanssa. Eri osakokonaisuudet (ajoneuvolait-
teet, matkapuhelinverkot, hatakeskus) testattiin vaiheissa 2-4. Koko eCall-palve-
luketjun paasta-paahan (end-to-end) testaus tehtiin vaiheittain oikeaa 112-hata-
numeroa ja eCall-ilmaisinta kdyttden. Vaiheessa 5 valmisteltiin end-to-end -testit
ja taydennettiin laitehankintoja. Rajattu kenttatestaus toteutettiin ennen niin
maantieteellisesti ja testauskertojen maaran osalta kattavaa kansallista testausta.
Taulukko 1 esittda yhteenvedon eri testausvaiheista, tehtavista seka niiden toteu-
tuksesta.

Taulukko 1. Yhteenveto eCallin kdyttéénoton testausvaiheista.

Testausvaihe ja tehtavat Toteutus / tulokset
1. eCall-testien valmistelu
¢ eCall-ajoneuvolaitteiden valinta e eCall ajoneuvolaitteet
ja hankinta o Gemalto eCall IVS (3 kpl)
e Testivaiheiden suunnitelmien o Fujitsu eCall IVS (1 kpl)
tarkentaminen e Testivaiheiden suunnitelmat ja aikatau-
e Testien ja aikataulun sopiminen lut sovittu ja muokattu uudelleen use-
eri osapuolten kanssa aan kertaan
2. eCall-ajoneuvolaitteiden
testaus e Hankittujen ajoneuvolaitteiden standar-
e eCall-standardien mukaisen toi- din mukaisuus testit
minnallisuuden varmistaminen o havaitut puutteet raportoitu lai-
e Tiedonkeruu- ja analyysiohjel- tevalmistajille ja uudelleen tes-
mistojen valmistelu tit korjausten jalkeen

17



e Testaus, tulosten analyysi ja ra-

Tiedonkeruu- ja analyysiohjelmistot

portointi paivitetty ajoneuvolaitteille
3. eCall-ilmaisimen laboratorio-
testaus eCall-ilmaisimen testaus toteutettu

e eCall-ilmaisimen toiminnan tes- kaikkien kolmen operaattorin (Elisa,
taaminen Telia, DNA) testilaboratorioissa

e Tulosten raportointi Vapaamuotoinen raportti esitetty pro-

jektin ohjausryhmalle
4. eCall-vastaanoton testaus

e Tiedonkeruu- ja analyysiohjel- eCall-vastaanoton standardien mukai-
mistojen valmistelu suuden testausta toteutettu hdtdkes-

e eCall-vastaaanoton tiedonke- kuslaitoksen vanhan ELS-jarjestelman
ruun ja korkean tason toimin- ja uuden valmisteilla olevan ERICA-jar-
nallisuuden testaus jestelman eCall-toteutuksen kanssa

e Tulosten raportointi Tulokset testauksesta raportoitu Hata-

keskuslaitokselle ja jarjestelmatoimitta-
jille
Analyysiohjelmistot padivitetty ELS-jar-
jestelman lokitietojen mukaiseksi

5. End-to-end -testien valmis-

telu

Testivaiheiden suunnitelmien
tarkentaminen

End-to-end -testien ja aikatau-
lun tarkentaminen eri osapuol-
ten kanssa

Tiedonkeruu- ja analyysiohjel-
mistot

eCallin toiminnan varmistami-
nen Suomen rajojen laheisyy-
dessa

End-to-end -testien toteutussuunnitel-
mat ja aikataulut sovittu ja muokattu
muuttuneeseen tilanteeseen useaan ot-
teeseen

Tiedonkeruu- ja analyysiohjelmistot
paivitetty lokitietojen mukaiseksi
Selvitys “eCall maan rajojen laheisyy-
dessa” valmisteltu

6. Rajattu end-to-end -testaus
e Laboratoriotestaus Laboratoriotestausta ei suoritettu
e Rajattu end-to-end-testaus (sovittu Hatakeskuslaitoksen kanssa)
kentalla Rajattu end-to-end -testaus kentalla
e eCallin ja ERA-GLONASS-jarjes- toteutettiin vaiheessa 7
telman yhteentoimivuuden tes- eCallin ja ERA-GLONASS-jarjestelman
taus yhteentoimivuuden testaus maariteltiin
e Tulosten analyysi yhdessa vendldisten kanssa
7. Kansallinen end-to-end

-testaus

Suunnittelu

Testijarjestelyt ja testien toteu-
tus

Tulosten analysointi ja rapor-
tointi

Laajamittainen end-to-end -testaus
suunniteltiin yhdessa Hatdkeskuslaitok-
sen kanssa

Testit toteutettiin ympari Suomea yh-
della testiautolla kaikkien kolmen ope-
raattorin matkapuhelinverkoissa
Tulokset raportoitu vapaamuotoisena
englanninkielisena raporttina

eCall end-to-end -testit ELS-jarjestelmassa aloitettiin Conformance Assess-

ment -testien eli vaatimustenmukaisuuden arvioinnin jalkeen. Hatakeskusten jar-
jestelmaa muokattiin siten, ettd eCall-testipuheluja pystyttiin soittamaan suuri
maara ilman, ettd ne paatyivat hatakeskuspaivystdjille saakka. Hatakeskuksien
vaatimustenmukaisuuden arviointi ja jarjestelman testausvalmiisi muokkaaminen
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4.2.2

aiheuttivat sen, ettd kansallinen end-to-end -testaus toteutettiin merkittavasti al-
kuperaista suunnitelmaa suppeampana ja tulosten raportointi keskitettiin vain
keskeisiin tulosmittareihin, jotta raportointi saatiin tehtya I_HeERO-projektin ai-
kataulussa. I_HeERO projektin aikana VTT kuitenkin toteutti eCallin kayttéénotto-
testausta Hatakeskuslaitoksen ja Trafin kanssa sovitulla tavalla siten, etta tuloksia
hyédynnettiin osin ERICA-jarjestelman kdyttéonotossa.

eCallin kayttdéonottotestauksen lisaksi eCallin ja venaldisen ERA-GLONASS:n yh-
teentoimivuus testattiin I_HeRO-projektin paattymisen jalkeen. eCallin ja ERA-
GLONASS:n yhteentoimivuus oli mielekasta testata vasta, kun hatakeskusten
eCall-toteutuksen vaatimuksenmukaisuudesta voitiin olla varmoja.

eCall-ilmaisimen laboratoriotestaus (2016)

eCall-ilmaisimen laboratoriotestauksen tavoitteena oli todentaa eCall-ilmaisimen
toiminta Manner-Suomessa toimivien mobiiliverkko-operaattoreiden (DNA, Sonera
ja Elisa) testiverkoissa. Autojen hatdviestijarjestelma eCallin vaatimuksenmukai-
suuden arviointia kasitteleva standardi EN16454 (Intelligent transport systems.
ESafety. ECall end to end conformance testing) sisaltaa myds mobiiliverkkojen
eCall-ilmaisinta koskevan testin. Testaus suoritettiin kyseisen standardin vaati-
musten mukaisesti. Testausjarjestely on yleisen periaatteen tasolla esitetty alla
olevassa kuvassa (Kuva 5).

[7R7|;777T777T| 7777777777777777777777777777777777777777 ! eCall-
| suojatutiia 2G/3G- ! testialustaan
i testiverkko } ohjattu eCall-
! TS12-hitapuhelu = '~ (MsC) ! iimaisimella
! eCall-ilmaisimella . | soitettu puhelu
: - — - - _} > SR
| |
|

- |
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Kuva 5. eCall-ilmaisimen testaus operaattorin testilaboratoriossa

Testattava verkko konfiguroitiin siten, etta eCall-ilmaisimella varustetut puhelut
ohjautuivat VTT:n eCall-testialustaan. Taman lisdksi tarkistettiin, ettad testattava
mobiiliverkko tunnisti eCall-ilmaisimen oikein. eCall-ilmaisimen verkossa valitty-
miseen kaytettiin operaattorikohtaisia tydkaluja. Testaus suoritettiin erikseen au-
tomaattisen ja manuaalisen eCallin ilmaisimelle seka erikseen 2G- ja 3G-verkoille
mobiiliverkko-operaattorin testilaboratoriossa.

Testien tuloksena saatiin varmistus, etta eCall-ilmaisin toimii Elisan, DNA:n ja
Soneran testiverkoissa. Kaikki testeihin osallistuneet operaattorit vastasivat, etta
kaytetty testiverkko vastaa kyseisen operaattorin kaupallisessa kaytdssa olevaa
verkkoa.
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4.2.3

ELS-eCallin testien tulokset (2018)

Hatakeskuslaitoksen silloiselle ELS-tietojarjestelmalle suoritettiin eCall-hatapuhe-
lujen toiminnallisuutta testaavat end-to-end -testit maaliskuussa 2018. Englan-
ninkielinen raportti testituloksista on liitteessa 1.

Ndiden testien tarkoituksena oli varmistaa koko eCall-palveluketjun oikeellinen
toiminta oikeilla TS12-hatapuheluilla jokaisella hatakeskusalueella, kaikilla Man-
ner-Suomen mobiiliverkkopalveluntarjoajilla, seka 2G- etta 3G-verkoissa seka
manuaalisella etta automaattisella eCall-lipulla. Testausmenetelmassa ei ollut mu-
kana oikeita onnettomuuksia, mitaan pelastustoimintaa eikd raja-alueiden erikois-
tapauksia.

Testimenetelmdssa oli mukana sekd kasin ettd automaattisesti laukaistavia TS12-
hatapuheluja. Automaattisesti laukaistavat hatapuhelut suoritettiin kolmesta au-
tossa olevasta eCall-ajoneuvolaitteesta (IVS), jotka kolmen minuutin valein soitti-
vat uuden eCall-puhelun. Naissa ajoneuvolaitteissa oli eri SIM-kortit Manner-Suo-
men mobiiliverkkopalveluntarjoajilta (Telia, Elisa ja DNA). Hatakeskuksien jarjes-
telmat oli asetettu siten, etta kyseisistéa SIM-korteista vastaanotetut puhelut kasi-
teltiin muutoin muita eCall-puheluja vastaavalla tavalla, mutta puhelut katkaistiin,
ennen kuin ne olisivat saapuneet hatdkeskuspaivystajalle. Nain voitiin suorittaa
suuri maara testipuheluja ilman, ettd se hairitsi muuta hatakeskuksen toimintaa.

Manuaalisesti laukaistuissa testipuheluissa testiauto pysaytettiin ennalta maarat-
tyihin paikkoihin jokaisella hatakeskusalueella. Testaaja suoritti TS12-hatdpuhelut
eCall-ajoneuvolaitteella, johon testit parametrisoitiin siten, etta jokaisella hata-
keskusalueella testattiin jokainen suomalainen mobiiliverkkopalvelutarjoajan SIM-
kortti seka yksi ulkomaalainen SIM-kortti, jolla oli roaming-sopimus suomalaisen
palveluntarjoajan kanssa, seka lisdaksi 2G- ja 3G-verkot sekd manuaalinen ja au-
tomaattinen eCall-lippu.

Tiedot tulosten analyysia varten kerattiin keskustelusta hatdkeskuspaivystdjan
kanssa (vain manuaalisesti laukaistut testipuhelut) ja seka IVS:n ettd hatakes-
kuksen jarjestelmien lokitiedoista.

Yleisesti ottaen eCall-palveluketjun toiminnallisuus oli varsin hyva, mutta seuraa-
vat virheet havaittiin manuaalisesti laukaistujen testipuhelujen avulla:

e eCall-jarjestelman minimitietopaketin (MSD) tietoja ei esitetty hatdkeskus-
paivystadjalle, kun kaytodssa oli ulkomalaainen SIM-kortti. Tdman lisdksi
MSD:n uudelleenpyynt6 ja useissa tapauksissa takaisinsoitto eivat onnistu-
neet. Silloin kun takaisinsoitto onnistui, puhelu oli normaalia puhelua vas-
taava, jonka aikana ei esimerkiksi MSD:n uudelleenpyynté ollut mahdolli-
nen.

e Joissain testipuheluissa MSD:n sisaltoa ei esitetty hatakeskuspaivystajalle
suomalaisilla SIM-korteillakaan. Tama vaikutti kuitenkin olevan erillinen
ongelma, silld sitd ei tapahtunut johdonmukaisesti ja MSD:n uudelleen-
pyynto seka takaisinsoitto olivat kuitenkin mahdollisia.
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Joissain testipuheluissa hatdkeskuksen tietojdrjestelma ei avannut pdivys-
tajdlle ns. "keikkalappua" puhelusta. Tall6in seka MSD:n esitys, sen uudel-
leenpyynto ja takaisinsoitto eivat mitkadn olleet mahdollisia.

Porin hatdkeskusalueella osa puheluista ei koskaan saapunut hatdakeskuk-
seen asti. Oulun hatakeskuksessa takaisinsoitot eivat onnistuneet missaan
testipuhelussa.

Ndiden lisdksi testeja vaivasi erindiset testivirheet ja muut ongelmat.

Yhteensa 2076 testipuhelua tehtiin automaattisesti laukaisten. Naista puheluista
laskettiin erinaisia eCall-puhelujen onnistumista kuvaavia suorituskykymittareita,
kuten vastaanotettujen MSD-viestien osuus, oikeellisten MSD-viestien osuus ja
MSD-viestin valittamisesta johtunut aanikanavan tukkeutumisen pituus. Kolmena
ensimmaisena testipaivana nama mittarit osoittivat automaattisesti laukaistujen
eCall-testipuhelujen onnistuneen erittdin hyvin. Jalkimmaisend kolmena testipai-
vana testituloksia vaarensivat yhdessa IVS-laitteessa havaittu ongelma ja yhden
hatakeskusalueen jarjestelmassa havaittu vaara, juuri testipuhelujen kasittelyyn
liittyva asetus. Nain ollen mitaan selvia virheité ei naista testipuheluista havaittu.

4.2.4 Hatakeskuksissa havaitut eCalliin liittyvéat ongelmat

I_HeERO projektin aikana ELS-jarjestelman eCallin kayttédénoton jalkeen esimer-
kiksi Portugalissa havaittiin muutamia eCalliin toimintaan liittyvia ongelmia. Suo-
messa havaittiin samat, seuraavat ongelmat:

Hatakeskuksen puhelinvaihteen ja muiden osajarjestelmien valilla soittajan
puhelinnumeroa muutetaan tarvittaessa esimerkiksi liséamalla tai poista-
malla etunollia. Téma voi olla tarpeen esimerkiksi, kun eCall-puhelu tulee
ulkomaalaisen operaattorin liittymasta, joka on roaming-tilassa Suomessa.
Numeron muuttaminen voi aiheuttaa erilaisia virhetilanteita, joita selvitel-
tiin ja korjailttiin vuoden 2018 kesan aikana.

Kun eCall (tai vendldinen ERA GLONASS) -puhelu tulee ulkomaalaisesta
liittymasta, jolla ei ole roaming-sopimusta Suomessa, eCallin takaisinsoitto
ei onnistu. Hatakeskukseen ei tallaisessa tapauksessa tule soittajan puhe-
linnumeroa, joten tata ongelmaa ei voida poistaa.

Haamusoitoiksi kutsutaan sellaisia eCall-puheluja, jotka eivat ole oikeita
eCall-puheluja, vaan tulevat matkapuhelimista, joissa on virheellisesti kon-
figuroidut eCall-flag tiedot. Esimerkiksi haamusoittoja on tullut joistakin
Kiinassa valmistetuista edullisista matkapuhelimista, joissa on hatapuhelun
yhteydessa kytketty kaikki mahdolliset eCall flag bitit paalle. Nama on vir-
heellisesti tulkittu eCall-puheluiksi, vaikka kyseessa on ollut tavallinen
112-hatapuhelu. I_HeEROssa kehitetyn menetelman mukaisesti myds Suo-
messa matkapuhelinoperaattorit korjasivat ongelman siten, ettd eCall-pu-
heluja ovat vain sellaiset hatépuhelut, jolla on vain manuaalinen tai auto-
maattinen eCall flag bitti paalla. Kaikki muut versiot kasitelldan normaa-
leina 112-hatapuheluina.
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Automaattiset hatapuhelut ovat olleet jo kaytdssa myds Suomessa joidenkin au-
tonvalmistajien omien hataviestipalvelujen kautta, mutta ndissa maksullisissa pal-
veluissa halytys ohjautuu ensin autonvalmistajan omaan palvelukeskukseen, joka
valittaa puhelun tarvittaessa hatdkeskukseen. Onnettomuuden koordinaatti- tai
muitakaan tietoja ei voida valittaa palvelukeskuksesta hatdkeskukseen. Hatakes-
kuslaitos suositteleekin yleiseurooppalaista eCall-jarjestelmaad, josta hatapuhelu
ohjautuu suoraan hatdkeskukseen ilman valikasia.

Hatdkeskuslaitos ja mobiiliverkko-operaattorit korjasivat ELS eCallin kayttéonot-
totesteissa ja edelld mainittuja eCalliin liittyvia ongelmia vuoden 2018 aikana ja
alkuvuodesta 2019 ja saivat ne suurelta osin kaikki ratkaistua, kunnes ERICA
eCall otettiin kayttéon vuoden 2019 aikana.

4.3 ERICA-eCallin kayttoonottotestit (2022)

4.3.1 Tavoitteet ja toteutus

eCallin kayttédnottotestaus (end-to-end) toteutettiin uudelleen, kun uusi ERICA-
tietojarjestelma ja sen myo6ta uudella tavalla toteutettu eCall otettiin Suomessa
kayttdéon vaiheittain kaikissa kuudessa hatakeskuksessa vuoden 2019 aikana.
I_HeERO projektin aikana hankittuja eCall ajoneuvolaitteita, ohjelmistoja, tes-
taus- ja analyysimenetelmia hyddynnettiin ERICA-eCallin kayttdéonottotesteissa.

Testit suoritettiin loppuvuodesta 2022. Testauksen aikana soitettiin Gemalto eCall
Test Box -laitteella eCall-ilmaisimella varustettuja TS12-hatapuheluita. Testipuhe-
luita soitettiin jokaisella Manner-Suomen hatadkeskusalueella, jotta puheluiden
vastaanotto ja toiminnallisuus pystyttiin tarkistamaan jokaisessa hatakeskuk-
sessa. Ajoneuvolaitteen SIM-kortteina kaytettiin jokaisen Manner-Suomessa toi-
mivan mobiiliverkko-operaattoriin SIM-korttia (Elisa, DNA, Telia), Vodafone-ope-
raattorin kansainvalistda SIM-korttia ja venalaisen JSC GLONASS -yhtién SIM-kort-
tia. Tavoitteena oli varmistaa eCall-puheluiden yhdistyminen hatdkeskukseen eri
operaattoreiden verkoissa. Tavoitteena oli myds varmistaa eCallin toiminta tilan-
teissa, joissa ajoneuvolaitteen puhelinnumero (A-tilaajan numero) on Suomessa
yleisesti kaytettyja puhelinnumeroita pidempi tai joissa ajoneuvolaite ei onnistu
rekisterditymaan verkkoon ennen eCall-hatapuhelun soittamista (esimerkiksi ve-
naldinen ERA-GLONASS-jarjestelméan ajoneuvolaite). Lisaksi testattiin eCall-hata-
puhelun toiminta tilanteessa, jossa ajoneuvolaitteessa ei ole SIM-korttia. Jokaisen
SIM-kortin ja SIM-kortittomien testipuheluiden osalta testattiin erikseen puhelu
manuaalisen eCallin eCall-ilmaisimella seké automaattisen eCallin eCall-ilmai-
simella. Edella mainittujen eCall-ilmaisimen tyypin ja SIM-kortin tai SIM-kortitto-
man puhelun yhdistelmien testaus edellytti siis yhteensa 12 testipuhelua per ha-
tdkeskus (6 kpl).

Edelld mainittujen 72 testipuhelun lisdksi soitettiin kaksi testipuhelua uudehkoihin
henkildautoihin integroiduilla eCall-ajoneuvolaitteilla. Puhelut aktivoitiin paina-
malla manuaalisen eCall-hatapuhelun kdynnistdvaa nappia ajoneuvossa. Kyseiset
puhelut suoritettiin kolmantena testipdivana, jonka aikana testipuheluita soitettiin
Tampereelta Porin hatakeskukseen.
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Yhteenveto testatuista hatdakeskuksista ja sijainneista, joista testipuhelut soitet-
tiin, on esitetty taulukossa 2. Testauksen kaytannon jarjestelyista johtuen osa
testipuheluista soitettiin tarkoitukseen varatusta autosta ja osa VTT:n toimipis-
teesta.

Taulukko 2. Testatut hatdkeskukset ja testipuhelujen sijainnit.

Hatakeskus Testaajan sijainti Puhelun soittopaikka
Kerava Otaniemi, Espoo VTT:n toimisto

Turku ABC Raisio Auto

Pori Tampere VTT:n toimisto

Vaasa Jyvaskyla VTT:n toimisto

Oulu Oulu VTT:n toimisto
Kuopio ABC Koria, Kouvola Auto

Jokaisen testipuhelun aikana testattiin kaikki Callin perustoiminnallisuudet:
e eCall-lipulla varustetun puhelun yhdistyminen hatakeskukseen
e puheyhteyden avautuminen ja puheyhteyden danenlaatu
e MSD-viestin lahetys, vastaanotto ja sisallon esittdminen hatdkeskuksessa

e -ERICA-jarjestelman nakymassa esitettyjen MSD-viestin tietojen oikeelli-
suus

e A-tilaajan numeron valittyminen hatakeskukseen

e TS12-hatdpuhelun verkkopaikannuksen toiminta

e MSD-viestin uudelleenpyynt6 ja uudelleenlahetys

e puheyhteyden palautuminen uudelleenldhetyksen jdlkeen
e puhelun purku

e takaisinsoitto hatakeskuksesta ajoneuvolaitteelle (puhelun yhdistyminen ja
puheyhteyden avautuminen)

e MSD:n uudelleenpyyntd ja uudelleenléhetys takaisinsoiton aikana.

4.3.2 Menetelmat

Kayttodnottotestauksessa keskityttiin eCallin perustoiminnallisuuden varmistami-
seen kaikilla hatakeskusalueilla ja kaikkien mobiiliverkko-operaattoreiden ver-
koissa. Testaus pyrittiin suorittamaan mahdollisimman kattavana, mutta talla tes-
titavalla ei pyritty samaan yksityiskohtaisuuden tasoon kuin hatdkeskuksilta edel-
lytettavassa vaatimustenmukaisuuden arvioinnissa.

Tapahtumista testauksen aikana kerattiin tietoja havainnoimalla puhelun soitta-
neen eCall-ajoneuvolaitteen toimintaa, havainnoimalla hatakeskusten tietojdrjes-
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telma ERICA:n toimintaa testipuheluiden aikana seka hyédyntamalla eCall-ajo-
neuvolaitteen (IVS) seka hatakeskuksen tietojarjestelman (ERICA) testauksen ai-
kana tuottamia lokitiedostoja.

Testipuhelun soittanut eCall-ajoneuvolaitteen kdyttaja taytti jokaisesta testipuhe-
lusta paperisen lomakkeen. Lomakkeeseen kirjattiin tiedot testaukseen valmistau-
tumisesta, testipuhelun aktivoinnista seka tapahtumista testipuhelun ja takaisin-
soiton aikana. Hatdkeskukseen yhdistyneistd puheluista lomakkeeseen kirjattiin
myds tiedot, joita ajoneuvolaitteen kayttaja sai puheyhteyden valityksella hata-
keskuspaivystadjalta, joka puolestaan havainnoi ERICA-jarjestelman toimintaa ha-
tdkeskuksessa testauksen aikana.

Jokaisesta Gemalto eCall Test Box -laitteella soitetusta puhelusta oli kaytettavissa
ajoneuvolaitteen tuottama lokitiedosto. Lomakkeisiin merkityt testipuheluiden tie-
dot yhdistettiin ajoneuvolaitteen lokitietoihin vertaamalla lomakkeeseen kirjattua
ja lokitiedostoon tulostunutta testipuhelun aktivoinnin ajankohtaa tai lomakkee-
seen kirjatun puhelua koskeva lokitiedoston numeron perusteella. Jokaisesta ha-
takeskukseen yhdistyneesta puhelusta saatiin kayttéén ERICA-jarjestelman tuot-
tama pdf-muotoinen lokitiedosto. Testipuheluita vastaavien lokitiedostojen poi-
minnan ERICA-jarjestelmasta suoritti Hatédkeskuslaitos. Lomakkeisiin merkityt
testipuheluiden tiedot yhdistettiin ERICA-jarjestelman tuottamiin lokitietoihin ver-
taamalla lomakkeeseen kirjattua puhelun aktivoinnin ajankohtaa ja IVS:n MSD-
viestissa lahettdmaa VIN-numeroa ERICA-jarjestelman lokitiedostoon tulostunee-
seen VIN-numeroon seka ajankohtaan, jolloin puhelu yhdistyi jarjestelmaan.

Testauksen tulosten analyysi aloitettiin tuottamalla yhteenveto eCall-ajoneuvolait-
teen kayttajan testipuheluiden aikana lomakkeisiin kirjaamista tiedoista ja anta-
malla jokaiselle testipuhelulle juokseva numero (aikajarjestyksessa). Ajoneuvo-
laitteen lomakkeeseen kirjaaman puhelun aktivoinnin ajankohdan ja ajoneuvolait-
teen testauksen aikana MSD-viestissa lahettaman VIN-numeron perusteella voitiin
tunnistaa kyseistéd puhelua vastaava ERICA-jarjestelman lokitiedosto.

4.3.3 Tulokset

Testauksen aikana soitettiin kaiken kaikkiaan 75 eCall-ilmaisimella varustettua
TS12-hatapuhelua. Puheluiden tiedot sisdltdva yhteenveto on esitetty liitteen 2
taulukossa 1. Taulukossa on esitetty puhelun juokseva numero, IVS:n sijainti tes-
tauksen aikana, testauksen ajankohta, puhelun aikana kaytdssa olleen SIM-kortin
toimittanut operaattori seka puhelussa kaytetyn eCall-ilmaisimen tyyppi. Puhe-
luista 73:ssa kdytettiin Gemalto eCall Test Box -laitetta, ja kaksi puhelua soitettiin
ajoneuvoon integroidulla eCall-ajoneuvolaitteella.

75 aktivoidusta eCall-hatapuhelusta 74 yhdistyi hatédkeskukseen (liite 2, taulukko
2). Yksi testauksen aikana aktivoiduista eCall-hatapuheluista jai yhdistymatta
(liite 2, taulukko 2, puhelu 70). Puhelun yhdistymatta jaamisen syita pyrittiin sel-
vittdmaan tarkastelemalla puheluyritykseen liittyvia IVS:n lokitietoja. Lokitie-
doista pystyttiin toteamaan puhelun aktivointi ja MSD-viestin muodostaminen.
Puhelun aktivoinnin jalkeen kului yli neljé minuuttia, joiden ajalta lokitiedoissa ei
ollut merkintdja IVS:n yrityksista rekisterditya verkkoon, puhelun yhdistymisesta
eika puheluyrityksen paattymisesta mihinkaan IVS:n antamaan virheilmoitukseen.
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IVS:n lokitietojen perusteella ei pystytty selvittdmaan syyta puhelun yhdistymatta
jaamiselle.

Yhdistymatta jaaneessa puhelussa (puhelu 70) todettu virhetilanne pyrittiin tes-
tauksen aikana toistamaan aktivoimalla uusi eCall-puhelu samalla IVS:n sijainnilla
(Kaitovayla 1, Oulu), samalla ajoneuvolaitteessa kaytdssa olevalla SIM-kortilla
(JSC GLONASS) ja samalla eCall-ilmaisimen tyypilla (automaattinen). Ennen uu-
den testipuhelun aktivointia IVS kaynnistettiin uudelleen. Uusi puheluyritys onnis-
tui (liite 2, taulukko 2, puhelu 71), ja virhetilannetta ei valittdmasti onnistuttu
toistamaan.

Ajoneuvolaitteen kayttajan ja hatakeskuksen valille avautui puheyhteys kaikissa
niissa 74 testipuhelussa, jotka yhdistyivat hatakeskukseen. Puheyhteyden aikana
tarkistettiin myos puhelun dénenlaatu. IVS:n kayttaja tiedusteli puheyhteyden ai-
kana hatakeskuksen paivystajan kokemaa puhelun adnenlaatua ja seurasi sita
my0s itse. Myos puheyhteyden aanenlaatu arvioitiin hyvdksi kaikissa hatdkeskuk-
seen yhdistyneissa testipuheluissa (74 puhelua).

Puheyhteyden aikana tarkistettiin myo6s IVS:n ldhettdman MSD-viestin esittami-
nen hatakeskuksen paivystajalle. Ajoneuvolaitteen kdyttaja tiedusteli puheyhtey-
den valityksella, esitettiinké MSD-viesti paivystajalle ja kirjasi tuloksen (kylla tai
ei) testipuhelun lomakkeeseen. MSD-viestin esittéminen hatdkeskuksen paivysta-
jalle kirjattiin onnistuneeksi 73 testipuhelussa 74 hatakeskukseen yhdistyneista
testipuheluista. Yhden puhelun osalta lomakkeeseen ei kirjattu vastausta (kylla tai
ei). Vastauksen puuttumisen syyta tiedusteltiin IVS:n kayttajalta. Ajoneuvolait-
teen kayttajan tietojen mukaan puhelun aikana ei todettu hairiditd MSD-viestin
valittymisessa hatakeskukseen tai esittamisessa paivystajélle, ja kyseinen testipu-
heluun liittyva tulos on jaanyt epdhuomiossa kirjaamatta. Testipuhelu, jossa MSD-
viestin esittamista koskeva tulos jdi epahuomiossa kirjaamatta, rajattiin pois ana-
lyysista. MSD-viesti esitettiin hatdkeskuksessa paivystadjalle onnistuneesti kaikkien
niiden testipuheluiden yhteydessa (73 puhelua), jotka yhdistyivat hatdakeskukseen
ja joissa MSD-viestin esittdminen tai esittamatta jaaminen oli onnistuneesti doku-
mentoitu.

Kun tarkasteltiin hatdkeskukseen yhdistyneita puheluita (74 puhelua), voitiin
MSD-viestin lahetyksen todeta onnistuneen myoés hatdkeskusten tietojarjestelma
ERICA:n lokitiedoista. Kaikissa 74 puhelussa ERICA:n lokitiedostoihin tallentuivat
MSD-viestiin sisaltyvista tiedoista mm. VIN-numero, ajoneuvon koordinaatit seka
puhelun aktivoinnin ajankohta. Onnistuneesta MSD-viestin ldhetyksestd ajoneuvo-
laitteelle lahetettdvan AL-ACK-kuittauksen vastaanotto voitiin IVS:n lokitietojen
perusteella todeta 72 testipuhelussa. Kahden testipuhelun osalta puuttuvat AL-
ACK:n vastaanottoa koskevat tiedot. Nama puhelut soitettiin ajoneuvoon integ-
roiduilla eCall-ajoneuvolaitteilla, joissa ei ollut kaytettavissa AL-ACK:n vastaan-
oton toteamiseen soveltuvaa rajapintaa.

ERICA-jarjestelman esittamien ja ajoneuvolaitteen lIdhettamasta MSD-viestista
purettujen tietojen oikeellisuus varmistettiin ajoneuvolaitteen kayttdjan ja hata-
keskuksen pdivystdjan valisen puheyhteyden aikana. Ajoneuvolaitteen kayttaja
tiedusteli paivystdjalta ERICA-jarjestelman esittéamia MSD-viestista purettuja tie-
toja. Hatakeskuspaivystajan luettelemien tietojen perusteella ajoneuvolaitteen
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kayttaja kirjasi testipuhelun lomakkeeseen vastauksen kysymykseen "“Vastasi-
vatko koordinaatit IVS:n sijaintia testaushetkelld?”. IVS:n kdyttaja myds seurasi
testauksen aikana, oliko padivystdjan luettelemien tietojen ja ajoneuvolaitteen la-
hettdmien tietojen (ajoneuvolaitteeseen konfiguroidut tiedot, ajoneuvolaitteen si-
jainti, aikaleima) havaittavissa ristiriitaisuuksia. Paivystdjalle esitetyt MSD-vies-
tista puretut koordinaatit vastasivat MSD-viestissa lahetettyd ajoneuvon sijaintia
kaikissa hatakeskukseen yhdistyneissa testipuheluissa (74 puhelua). Vapaamuo-
toisesti toteutetussa seurannassa ei mydskaan havaittu muita ristiriitaisuuksia
ajoneuvolaitteen lahettamien ja hatdkeskuksessa esitettyjen tietojen valilla.

Puhelun soittaneen ajoneuvolaitteen numeron valittymista hatdakeskukseen tar-
kasteltiin niista testipuheluista, joissa ajoneuvolaite oli puhelun soittaessaan re-
kisterditynyt mobiiliverkkoon ja joissa verkkoon rekisteréityminen voitiin todeta
ajoneuvolaitteen lokitiedoston perusteella (46 puhelua, liite 2, taulukko 5). Verk-
koon rekisterditymisena pidettiin tdssa yhteydessa seka liittyman kotiverkkoon
rekisterditymista etta verkkovierailua toisessa verkossa (rekisterdityminen roa-
ming-tilassa). ERICA-jarjestelman lokitiedostoon tallentui validi A-tilaajan numero
jokaisesta 46 tarkastellusta puhelusta.

TS12-hatapuheluiden verkkopaikannus on eCallin standardeissa maaritelty osaksi
myds eCallin toiminnallisuutta. Kaikkien testin aikana soitettujen ja hatakeskuk-
seen yhdistyneiden puheluiden aikana yritettiin myds mobiiliverkon avulla tapah-
tuvaa TS12-puhelun hatapaikannusta. Hatdpaikannusta yritettiin, kun IVS:n kayt-
tajan ja hatdkeskuksen paivystdjan valille oli ensin avautunut puheyhteys. Pu-
heyhteyden aikana hatdkeskuksen paivystaja yritti suorittaa verkon kautta tapah-
tuvan hatdpaikannuksen ja informoi IVS:n kayttajaa yrityksen tuloksesta. IVS:n
kayttaja kirjasi hatdkeskuksen onnistumista koskevan tuloksen (kylla/ei) testipu-
helua koskevaan lomakkeeseen.

Hatapaikannuksen onnistumista tarkasteltaessa hyédynnettiin myos kaytettavissa
olleita hatakeskuksen lokitietoja. Jokaisen hatdkeskukseen yhdistyneen testipuhe-
lun lokitiedosto tarkistettiin manuaalisesti. Lokitiedostosta poimittiin verkon avulla
suoritetun hatapaikannuksen aikaleima ja sen tuloksena saadut koordinaatit, jos
ne olivat tiedostoon tallentuneet. TS12-hatapuheluiden verkkopaikannusta koske-
vat tulokset on esitetty liitteen 2 taulukossa 3.

Mobiiliverkon hatapaikannus onnistui kaikissa niissa eCall-puheluissa, joissa ajo-
neuvolaitteessa oli kaytdssa suomalaisen mobiiliverkko-operaattorin (Telia, Elisa
tai DNA) SIM-kortti. IVS:n kayttajan testauksen aikana tekemien muistiinpanojen
mukaan hatdpaikannus onnistui kaiken kaikkiaan 54:ssa eCall-puhelussa 74:sta
hatakeskukseen yhdistyneesta eCall-puhelusta. Verkon avulla tapahtuva hatapai-
kannus ei syysta tai toisesta onnistunut 20:ssa testin aikana soitetussa eCall-pu-
helussa (liite 2, taulukko 3). Puheluista, joissa mobiiliverkon hatapaikannus ei on-
nistunut, laadittiin erillinen yhteenveto taulukkona ja kahtena eri kuvana (liite 2,
taulukko 4, kuva 1 ja kuva 2). Tulosten perusteella nayttda todenndkdiselta, ettei
mobiiliverkon hatapaikannus onnistu kaikissa mobiiliverkoissa eCall-ajoneuvolait-
teille, joissa on kaytdssa ulkomaisen mobiiliverkko-operaattorin SIM-kortti tai
jotka eivat syysta tai toisesta onnistu rekisterditymaan verkkoon ennen eCall-ha-
tapuhelun soittamista.
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Kaikissa 74 hatakeskukseen yhdistyneessa eCall-puhelussa onnistui myds MSD-
viestin uudelleenldhetys. Uudelleenlahetyksen onnistumista koskeva tieto perus-
tuu testauksen aikana tehtyihin muistiinpanoihin, joiden tiedot puolestaan perus-
tuvat IVS:n toiminnan havainnointiin testipuhelun aikana ja hatdkeskuksen pai-
vystajaltd puheyhteyden valityksella saatuihin tietoihin. Useimmissa testipuhe-
luissa (72 testipuhelua) pystyttiin toteamaan myds IVS:n vastaanottaneen AL-
ACK-kuittauksen, kun hatdkeskus oli aktivoinut MSD-viestin uudelleenlahetyksen.
Kahdessa ajoneuvoon integroidulla ajoneuvolaitteella soitetussa puhelussa ei ollut
kaytettavissa rajapintaa, josta kasin AL-ACK-kuittauksen saapuminen tai saapu-
matta jaaminen olisi voitu todeta erillisena tapahtumana.

Testipuheluiden purkamisen osalta lomakkeeseen kirjattiin tapa, jolla puhelu pu-
rettiin (signaloinnilla tai AL-ACK:n avulla). Puhelun purkutapa (normaali, puhelun
signaloinnin avulla) dokumentoitiin onnistuneesti 71:lle testauksen aikana hata-
keskukseen yhdistyneista 74 testipuhelusta. Puhelun purkutapaa koskeva tieto
puuttuu kolmen testipuhelun osalta. IVS:n kayttajan mukaan testauksen aikana ei
havaittu puheluiden purkautumiseen liittyvia ongelmia, ja tiedon puuttumisen
syyna on puhelun purkutavan kirjaamatta jaaminen.

Hatdkeskuksesta ajoneuvolaitteelle tehtdvan takaisinsoiton onnistumista tarkas-
teltiin erikseen niista eCall-puheluista, jotka yhdistyivat hatdkeskukseen ja joiden
aikana puhelun soittaneen ajoneuvolaitteen tiedettiin suurella todennakoéisyydella
olleen verkkoon rekisterdityneena alkuperdisen eCall-hatapuhelun aikana (48 pu-
helua). Gemalto eCall Text Box -laitteen puheluista (46 puhelua) verkkoon rekis-
terdityminen todettiin tarkastelemalla ajoneuvolaitteen lokitietoja. Ajoneuvoon in-
tegroiduilla eCall-ajoneuvolaitteilla soitetuista puheluista (2 puhelua) verkkoon re-
kisterditymisen tila todettiin epasuorasti A-tilaajan numeron valittymisesta hata-
keskukselle. Takaisinsoitto hatakeskuksesta ajoneuvolaitteelle onnistui 47:ssa pu-
helussa 48:sta.

Takaisinsoitto epaonnistui yhden puhelun jalkeen (liite 2, taulukko 7, puhelu 25).
Hatakeskuksen paivystaja aktivoi takaisinsoiton, mutta puhelu ei syysta tai toi-
sesta yhdistynyt ajoneuvolaitteelle. Ensimmaisen takaisinsoittoyrityksen epdon-
nistuttua virhetilanne pyrittiin toistamaan yrittamalla takaisinsoittoa valittémasti
uudelleen. Toinen takaisinsoittoyritys yhdistyi ajoneuvolaitteelle, eika virhetilan-
netta pystytty toistamaan. Ensimmaisen takaisinsoittoyrityksen epaonnistuminen
on voinut aiheutua takaisinsoiton aktivoimisesta pian alkuperdisen puhelun paat-
tymisen jalkeen, ennen kuin alkuperdinen puhelu on ehditty taydellisesti purkaa
kiintedssa verkossa ja mobiiliverkossa. Epdonnistumisen syyta ei voitu varmasti
paatelld kaytettavissa olleiden ERICA:n ja ajoneuvolaitteen lokitietojen ja testauk-
sen aikana tehtyjen muistiinpanojen perusteella.

Takaisinsoiton aikana testattiin myds MSD-viestin uudelleenldhetyspyyntéa ja uu-
delleenlahetystd, MSD-viestin esittamistd seka puheyhteyden palautumista MSD-
viestin lahetyksen jalkeen. Takaisinsoiton aikana tehty ensimmainen MSD-viestin
uudelleenlahetyspyyntd epaonnistui 24:ssa testauksen aikana suoritetussa takai-
sinsoitossa. Takaisinsoiton aikana tehty toinen uudelleenlahetyspyyntd kuitenkin
onnistui kyseisissa takaisinsoitoissa (liite 2, taulukko 7). Tuloksen perusteella
nayttaa todennakdiseltd, ettd ERICA-jarjestelmassa tehty MSD-viestin uudelleen-
ldhetyspyynt6 takaisinsoiton aikana epaonnistuu, jos se tehdaan pian takaisinsoi-
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ton yhdistymisen jdlkeen (noin 30 s sisalla puhelun yhdistymisestd). Takaisinsoi-
ton yhdistymisen jalkeen tehty ensimmainen MSD-viestin uudelleenpyynté ja uu-
delleenlahetys onnistuivat 23 testipuhelun jalkeen tehdyssa takaisinsoitossa.

Takaisinsoiton aikana tehdyn MSD-viestin uudelleenpyynnoén ja uudelleenlahetyk-
sen jalkeen aukesi puheyhteys kaikissa niissa puheluissa, joissa takaisinsoitto yh-
distyi hatdkeskuksesta ajoneuvolaitteelle (47 puhelua). Puheyhteyden muodostu-
mista tarkasteltiin ensimmaisen onnistuneen MSD-viestin uudelleenlahetyksen jal-
keen (osassa puheluista ensimmainen uudelleenpyyntd takaisinsoiton aikana epa-
onnistui). Myds MSD-viesti esitettiin pdivystajalle kyseisissa puheluissa.

4.3.4

Tulosten yhteenveto

End-to-end -testien tuloksia koskeva yhteenveto on esitetty taulukossa 3, johon
on eritelty testatut eCallin toiminnallisuudet, tulokset ja johtopaatodkset.

Taulukko 3. End-to-end -testien tuloksien yhteenveto.

Toiminnalli-
suus

Tulokset

Johtopaatokset

eCall-lipulla va-
rustetun puhe-
lun yhdistymi-
nen hatakes-
kukseen

74 testipuhelua 75:sta yhdistyi hata-
keskukseen. Yksi testipuhelu ei yhdis-
tynyt lainkaan. Yhdistymattad jaaneen
puhelun syyta ei pystytty selvittdmaan
IVS:n tuottamien lokitietojen perus-
teella. Virhetilannetta ei mydskaan on-
nistuttu toistamaan aktivoimalla valit-
témasti uudelleen vastaavan kaltainen
eCall-puhelu sen jalkeen, kun IVS oli
ensin kaynnistetty uudelleen.

Yksittdisen puhelun yhdisty-
matta jadaneen on todenna-
kdisimmin aiheutunut tes-
taukseen kaytetyn ajoneuvo-
laitteen satunnaisesti virheti-
lasta tai mobiiliverkon toi-
minnassa satunnaisesti esiin-
tyneesta virhe- tai kuormi-
tustilanteesta.

Tulosten perusteella ei voitu
todeta toiminnallisuuteen liit-
tyvia puutteita eika havaittu
tarvetta jatkoselvityksiin.

Puheyhteyden
avautuminen ja
puheyhteyden
aanenlaatu

Ajoneuvolaitteen kayttdjan ja hatakes-
kuksen paivystajan valille avautui pu-
heyhteys kaikissa eCall-puheluissa,
jotka yhdistyivat hatédkeskukseen (74
puhelua)

Tulosten perusteella ei voitu
todeta toiminnallisuuteen liit-
tyvia puutteita eika havaittu
tarvetta jatkoselvityksiin.

MSD-viestin la-
hetys, vastaan-
otto ja sisallén
esittdminen ha-
takeskuksessa

MSD-viestin sisaltod esitettiin hatakes-
kuksen paivystajalle onnistuneesti kai-
kissa niissa testipuheluissa, jotka yh-
distyivat hatakeskukseen ja joissa
MSD-viestin esittaminen tai esitta-
matta jaaminen oli dokumentoitu on-
nistuneesti (73 puhelua). MSD-vies-
tista puretut tiedot (tarkistettu: aika-
leima, koordinaatit ja VIN) tulostuivat

Tulosten perusteella ei voitu
todeta toiminnallisuuteen liit-
tyvia puutteita eika havaittu
tarvetta jatkoselvityksiin.
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Toiminnalli-
suus

Tulokset

Johtopadtokset

hatdkeskuksen tietojarjestelma
ERICA:n lokitiedostoihin kaikissa niissa
testipuheluissa, jotka yhdistyivat hata-
keskukseen (74 puhelua). MSD-viestin
lahetysta koskevan AL-ACK-kuittauk-
sen vastaanotto todettiin IVS:n lokitie-
tojen perusteella tapahtuneen kaikissa
niissa testipuheluissa, jotka yhdistyivat
hatdkeskukseen ja jotka soitettiin loki-
tietoja tuottavalla laitteella.

ERICA-jarjes-
telmdn naky-
massa esitetty-
jen MSD-vies-
tin tietojen oi-
keellisuus

Paivystajalle esitetyt MSD-viestista pu-
retut koordinaatit vastasivat MSD-vies-
tissa lahetettya ajoneuvon sijaintia kai-
kissa hatakeskukseen yhdistyneissa
testipuheluissa (74 puhelua). Vapaa-
muotoisesti toteutetussa seurannassa
ei mydskaan havaittu muita ristiriitai-
suuksia ajoneuvolaitteen lahettamien
ja hatakeskuksessa esitettyjen tietojen
valilla.

Tulosten perusteella ei voitu
todeta toiminnallisuuteen liit-
tyvia puutteita eika havaittu
tarvetta jatkoselvityksiin.

A-tilaajan nu-
meron valitty-
minen hatakes-
kukseen

ERICA-jarjestelman lokitiedostoon tal-
lentui validi A-tilaajan numero kaikkien
tarkasteltujen 46 puhelun yhteydessa
(puhelut, joissa IVS oli rekisterdity-
neena verkkoon ja joissa verkkoon re-
kisterditymisen tila voitiin todeta IVS:n
lokitiedoista).

Tulosten perusteella ei voitu
todeta toiminnallisuuteen liit-
tyvia puutteita eika havaittu
tarvetta jatkoselvityksiin.

TS12-hatapu-
helun verkko-
paikannuksen
toiminta

Hatapaikannus onnistui 54:ssa 74:sta
hatdkeskukseen yhdistyneestd eCall-
puhelusta. Mobiiliverkon hatapaikan-
nus ei onnistunut 20 puhelussa. Nama
olivat puheluita, joissa ajoneuvolait-
teessa oli kaytdssa ulkomaisen ope-
raattorin liittyma (18) tai joissa ajo-
neuvolaitteessa kaytdssa ollut liittyma
ei ollut tiedossa (kaksi puhelua). Tu-
loksissa oli my6s jonkin verran eroja
operaattoreiden valilla

Mobiiliverkon hatapaikannus
toimi testauksen aikana luo-
tettavasti kotimaisten mobii-
liverkko-operaattoreiden liit-
tymilla, kun puhelut soitettiin
verkkoon rekisterdityen.

Mobiiliverkon hatapaikannus
ei onnistu kaikkien mobiili-
verkko-operaattoreiden ver-
koissa eCall-ajoneuvolait-
teille, jotka kayttavat ulko-
maisen mobiiliverkko-ope-
raattorin liittymaa tai joille
verkkoon rekisterdityminen
ei syysta tai toisesta onnistu.
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Toiminnalli-
suus

Tulokset

Johtopadtokset

MSD-viestin
uudelleen-
pyyntd ja uu-
delleenldhetys

MSD-viestin uudelleenpyyntd ja uudel-
leenlahetys onnistuivat kaikissa hata-
keskukseen yhdistyneissa 74 puhe-
lussa.

Tulosten perusteella ei voitu
todeta toiminnallisuuteen liit-
tyvia puutteita eika havaittu
tarvetta jatkoselvityksiin.

Puheyhteyden
palautuminen

uudelleenlahe-
tyksen jdlkeen

Puheyhteyden palautumista ei kirjattu
uudelleenlahetyksen onnistumisesta
erillisena tapahtumana. Toiminnalli-
suuden osalta ei mydskaan havaittu
ongelmia testin aikana

Tulosten perusteella ei voitu
todeta toiminnallisuuteen liit-
tyvia puutteita eika havaittu
tarvetta jatkoselvityksiin.

Puhelun purku

Puhelun purkamisen tapa dokumentoi-
tiin onnistuneesti 71:lle hatakeskuk-
seen yhdistyneesta 74 testipuhelusta.
Puheluiden purkautumista myds seu-
rattiin testauksen aikana, eika puhelui-
den purkautumiseen liittyvida ongelmia
raportoitu.

Tulosten perusteella ei voitu
todeta toiminnallisuuteen liit-
tyvia puutteita eika havaittu
tarvetta jatkoselvityksiin.

Takaisinsoitto
hatakeskuk-
sesta ajoneu-
volaitteelle
(puhelun yhdis-
tyminen ja pu-
heyhteyden
avautuminen)

Takaisinsoitto hatakeskuksesta ajoneu-
volaitteelle onnistui 47:ssa puhelussa
48:sta, jotka ajoneuvolaite oli soitta-
nut verkkoon rekisterdityneena.

Testauksen aikana epdonnistui yksi ta-
kaisinsoittoyritys. Valittdmasti tehty
uusi takaisinsoittoyritys kuitenkin on-
nistui, eika virhetilannetta onnistuttu
toistamaan

Yhta lukuun ottamatta kaikki
48 takaisinsoittoyritysta on-
nistuivat.

Epdonnistunut yritys on
mahdollisesti aiheutunut ta-
kaisinsoiton kaynnistami-
sesta ennen alkuperaisen
eCall-puhelun purkautumista
kokonaan.

Tulosten perusteella ei voitu
todeta toiminnallisuuteen liit-
tyvia puutteita mobiiliverkon
tai hatakeskuksen toimin-
nassa.

MSD:n uudel-
leenpyynto ja
uudelleenléhe-
tys takaisinsoi-
ton aikana

47 takaisinsoittoa yhdistyi hatdkeskuk-
sesta eCall-ajoneuvolaitteelle. Ensim-

mainen MSD:n uudelleenpyynt6 ja uu-
delleenlahetys onnistuivat 23 takaisin-
soitossa ja epaonnistuivat 24 takaisin-
soitossa. MSD:n uudelleenpyyntd tois-
tettiin kaikissa niissa takaisinsoitoissa,
joissa ensimmainen uudelleenpyynté ja
uudelleenldhetys epdonnistuivat. Tois-
tettu MSD:n uudelleenpyyntd ja uudel-

MSD-viestin uudelleenlahe-
tyspyynnén ja MSD-viestin
vastaanoton tulisi onnistua
takaisinsoiton aikana heti
puhelun yhdistymisen jal-
keen. Suositellaan puutteen
korjaamista ERICA-jarjestel-
man kehittamisen yhtey-
dessa.
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Toiminnalli-
suus

Tulokset

Johtopadtokset

lenldhetys onnistuivat kaikissa 24 pu-
heluissa, joissa ensimmainen MSD:n
uudelleenpyynt6 epdonnistui.

Testauksen aikana havaittiin, etta
ERICA-jarjestelmadssa tehty MSD-vies-
tin uudelleenlahetyspyyntd takaisinsoi-
ton aikana epdonnistuu, jos se tehdaan
pian (noin 30 s sisalld) takaisinsoiton
yhdistymisen jdlkeen.
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5 Hatadkeskuslaitoksen eCall-toteutuksen vaatimustenmu-

5.1

5.2

kaisuuden arviointi

Saadosperusteet

EU hyvdksyi eCall-sdaddspaketin huhtikuussa 2015. Sen mukaan Hatakeskuslai-
toksilla on oltava valmius ottaa vastaan eCall-hataviesteja 1.10.2017 Iahtien.
eCallin kayttoonotto hatdkeskuksissa perustuu Euroopan Parlamentin ja Eu-
rooppa-neuvoston paatokseen "yhteentoimivan EU:n laajuisen eCall-palvelun
kayttéonotosta” (585/2014/EU). Kayttéonoton yksityiskohtia kasittelee EU-komis-
sion delegoitu asetus (EC/305/2013).

Vaatimuksenmukaisuuden arvioinnista (conformity assessment) on saadetty mm.
seuraavaa (EC/305/2013):

e Jasenvaltioiden on nimettava viranomaiset, joilla on toimivalta arvioida,
tayttadko eCall hatdkeskusten toimintaa koskevat vaatimukset (lueteltu
EC/305/2013 / artikla 3). Suomessa Traficom (ent. Trafi) on tédma nimetty
viranomainen. eCall-hatdkeskusten on pystyttava osoittamaan toimivaltai-
sille viranomaisille, ettd ne tayttavat kaikki 3 artiklan 1 kohdassa eritellyt
vaatimustenmukaisuusvaatimukset.

¢ Vaatimustenmukaisuuden arvioinnin on perustuttava standardin EN 16454
(Intelligent transport systems - eSafety — eCall end to end conformance
testing) osaan, joka koskee yleiseurooppalaisen eCall-jarjestelman vaati-
mustenmukaisuuden tayttamista hatakeskuksessa.

e Jasenvaltioiden on varmistettava, ettd mika tahansa eCall-hatakeskus pys-
tyy kasittelemaan eCall-puheluja ja vastaanottamaan vahimmaistiedot,
jotka ovat perdisin ajoneuvon varusteista standardien EN 16072 (Intelli-
gent transport system - ESafety — PanEuropean eCall-Operating require-
ments) ja EN 16062 (Intelligent transport systems — Esafety — ECall High
Level Application Requirements (HLAP)) mukaisesti.

eCallin vaatimustenmukaisen toiminnan osoittaminen on EU-tasoisessa saante-
lyssa maaritelty hatdkeskuksen velvollisuudeksi. I_HeERO EU-hankkeessa valmis-
teltiin dokumentteja hatakeskusten (Public Safety Answering point, PSAP) eCall-
toteutuksen vaatimustenmukaisuuden arviointiprosessista. Kuvaus keskittyi akre-
ditoidun laitoksen toteuttamaan arviointiin. Vaatimustenmukaisuuden arviointia
(Conformity assessmentia) koskeva sdantely ei kuitenkaan edellyta akkreditoidun
laitoksen kayttamista.

Vaatimustenmukaisuuden arviointiin valmistautuminen

I_HeERO-projektin aikana hankkeessa kehitettiin hatakeskusten EU-lainsdadan-
nén mukaista vaatimustenmukaisuuden arviointia (conformance assessment).
Vaatimustenmukaisuuden arviointi tuli myds toteuttaa projektin aikana kayttéén-
otetulle eCall-toteutuksille jasenvaltioissa. Suomessa Hatékeskuslaitos valmistau-
tui projektin aikana eCall-toteutusten vaatimustenmukaisuuden arviointiin seka
vanhassa ELS- ettd uudessa ERICA-jarjestelmassa.
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I_HeERO projektissa VTT toteutti molemmille jarjestelmille ennakkotestausta seka
toteutusten standardien mukaisuuden arviointia Hatakeskuslaitoksen tilauksesta.
Jarjestelmien toimittajille seka Hatakeskuslaitokselle toimitettiin tietoa eCall-jar-
jestelméan standardeista, tietoja testauksessa tehdyista havainnoista sekd arvioita
vaatimustenmukaisuuden arvioinnin mahdollisesta |lapimenosta.

5.3 ELS-eCallin vaatimustenmukaisuuden arviointi (2017-2018)

Suomessa Hatdkeskuslaitos tilasi VTT Oy:ltd eCall-toteutuksen vaatimustenmu-
kaisuuden arvioinnin syksylla 2017. VTT:lla oli valmius Hatdkeskusten eCall-toi-
minnallisuuden vaatimustenmukaisuuden asiantuntija-arviointiin kaytettavissa
olevien eCall-testilaitteistojen ja ohjelmistojen avulla. Lisaksi VTT, puolueetto-
mana toimijana, pystyi toteuttamaan vaaditut kolmannen osapuolen testit hata-
keskuksessa perustuen vaadittuun standardiin EN 16454 (Ecall end to end confor-
mance testing). Arvioinnin kohteena oli nykyisin kaytdssa olevan hatakeskusten
ELS-jarjestelman eCall-toteutus. Projektin tavoitteena oli toteuttaa vaatimusten-
mukaisuuden arviointia vastaava tutkimus yhdelle hatdkeskukselle. Tutkimuksen
tuloksena laadittiin raportti ja asiantuntijalausunto, jossa tarkasteltiin, tayttdaako
tarkasteltavan hatakeskuksen eCall-toteutus eCallille asetetut vaatimukset.

Vaatimustenmukaisuuden arviointi toteutettiin padperiaatteissaan Kuva 6 mukai-
sesti. Se esittaa yleista, ISO 17000:n mukaista, kolmannen osapuolen tekemaa
riippumatonta vaatimustenmukaisuuden arviointia (conformity assessment). Malli
on yleisesti pateva toimialasta riippumatta.

Start here
|

Mission statement | -

Models and/or their
implementations;
Conformity package

Stakeholder
requirements

Define Select
Assessment Selected
criteria artefacts

Trace to 3rd party
assessment conformity Determine

criteriaor assessment properties
requirements

Determination

Decisions
results

Attest

Review

Kuva 6. Kolmannen osapuolen conformity assessment -malli.
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Mallin mukaan asiakas luovuttaa ensin tarkastusta varten tarvittavat materiaalit,
dokumentaatiot ja mallit, seka yhdessa sovitut tai ennalta maaratyt vaatimukset.
Ndiden pohjalta tarkastusosapuoli laatii tarkastuskriteerit, tdssa tapauksessa vali-
tut ISO/IEC 9646:n mukaiset testit, joihin vaadittuja toiminnallisuuksia/dokumen-
taatioita verrataan. Testit dokumentoidaan testaussuunnitelmaan. Valittujen kri-
teerien pohjalta arvioija suorittaa vaaditut toimenpiteet, jotta arvioitavan tuotteen
ominaisuudet selvitetdan. Saadut tulokset kirjataan tulosdokumenttiin. Tulokset
katselmoidaan asetettuja arviontikriteereita vasten ja niiden perusteella paate-
taan, tayttavatkd ne annetut vaatimukset vai eivat. Paatdkset kirjataan lopulli-
seen arviontilausuntoon, joka toimitetaan takaisin asiakkaalle.

Vaatimuksenmukaisuuden arvioinnissa voidaan erottaa kolme vaihetta: valmis-
tautuminen, toteutus ja raportointi. Vaatimuksenmukaisuudenarviointi toteutettiin
ISO/IEC 9646 standardisarjaa vastaavien ITU-T:n suositusten X.290-X.296 mu-
kaisesti. Suunnitellut testit dokumentoitiin Means of Testing -dokumenttiin. Tes-
tausta suoritettaessa (Test Campaign) dokumentoitiin tulokset muistiinpanoina ja
lokitiedostoina, jotka jarjestettiin erilliseksi tietoaineistoksi (Conformance Log).
Vaatimuksenmukaisuudenarvioinnin tulokset raportoitiin standardin EN16454 mu-
kaisesti. Standardissa EN16454 on maaritelty dokumenttipohja, jota kaytetaan
hatakeskuksen vaatimustenmukaisuudenarvioinnin tulosten raportointiin. Kysei-
nen dokumenttipohja kattaa seka eCallin sovelluskerroksen seka hatdkeskuksen
eCallin toiminnallisuuden jarjestelmana (system conformace test report).

Vaatimustenmukaisuuden arviointiin liittyva testaus suoritettiin yhteisty6ssa Hata-
keskuslaitoksen seka eCall-toteutuksesta vastaavien Digian ja Elisan kanssa Kera-
van hatakeskuksen tiloissa joulukuussa 2017.

VTT:n toteuttaman vaatimustenmukaisuudenarvioinnin tulokset raportoitiin EN
16454 -standardin mukaisesti ja tulokset toimitettiin Hatdkeskuslaitokselle. Ra-
portin ja lausunnon Hatdkeskuslaitos toimitti vaatimuksenmukaisuuden arvioin-
nista vastaavalle viranomaiselle Trafille. VTT avusti Trafia viela testitulosten arvi-
oinnissa, ja Trafi hyvaksyi Suomen eCall-toteutuksen vaatimustenmukaisuudenar-
vioinnin. Tama hyvaksynta testitulosten kanssa valitettiin EU Komissiolle tiedoksi.

Liitteessa 3 on Trafin myéntdma Suomen eCall-toteutuksen vaatimustenmukai-
suudenarvioinnin vahvistuskirje (Confirmation of successful conformity assess-
ment of the Finland eCall infrastructure).
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6 eCallin toimivuus Suomen rajojen lahella (2020)

6.1 Tavoitteet

Osana eCallin kayttodnottotestausta VTT selvitti eCallin toimintaa maan rajojen
ldhella. Selvityksen tavoitteena oli tuottaa kokonaiskuva autojen hataviestipalve-
luiden tilanteesta Suomen naapurimaissa seka Suomen rajat ylittavien hatapuhe-
luiden kasittelysta nykytilanteessa. Osana selvitysta pyrittiin kartoittamaan rajat
ylittaviin autojen hataviesteihin liittyvida ongelmia seka ongelmien laajuutta. Selvi-
tyksen kolmas tavoite oli tuottaa suosituksia eCallin ja hatapuheluiden kasittelyn
kehittamiseen liittyviksi jatkotoimenpiteksi. Selvityksen yhteenveto on koottu ta-
han lukuun ja tulokset kokonaisuudessaan ovat raportin liitteessa 4.

6.2 Ongelman kuvaus

Yleiseurooppalainen autojen hataviestijarjestelma eCall toimii onnettomuustilan-
teessa seuraavasti: Jarjestelman ajoneuvolaite (IVS, in-vehicle system) soittaa
hatapuhelun, kun ajoneuvossa olevat sensorit havaitsevat tormayksen tai kun
ajoneuvolaite aktivoidaan manuaalisesti. Mobiiliverkko reitittda eCall-puhelun oi-
keaan hatdkeskukseen hyddyntaen eCall-ilmaisinta. eCall-ilmaisin on osa mobiili-
verkon hatapuheluun liittyvda signalointia, ja se ilmaisee mobiiliverkolle hatapu-
helun tyypin, joka voi olla automaattisesti tai manuaalisesti aktivoitu eCall. Kun
hatapuhelu ajoneuvolaitteen ja hatakeskuksen valille on muodostettu, |dhettaa
laite eCall-jarjestelman minimitietopaketin (MSD, minimum set of data) puhelun
aanikanavassa ja avaa puheyhteyden ajoneuvossa olevien henkildiden ja hatékes-
kuksen valille.

Hatdkeskustoiminta ja hatéapuheluiden kasittely ovat osa kansallisella tasolla ta-
pahtuvaa viranomaistoimintaa. Eri syista mahdollisia ovat kuitenkin myds tilan-
teet, joissa Suomen alueelta soitettu eCall-hatapuhelu yhdistyy toisen maan ver-
kon kautta toisen maan hatdkeskukseen, ja tilanteet, joissa Suomen alueen ulko-
puolelta soitettu eCall-hatapuhelu yhdistyy suomalaisen mobiiliverkon kautta suo-
malaiseen hatakeskukseen.

Rajat ylittavat eCall-hatapuhelut, jotka paatyvat vaaran maan verkkoon ja vaaran
maan viranomaisen kasiteltéavaksi, ovat useistakin syistéd ongelmallisia ja ei-toi-
vottuja tilanteita. Hatakeskus tai muu sita vastaava viranomainen ei yleensa ky-
kene suoraan halyttdamaan yksikditéd oman toiminta-alueensa ulkopuolella. Pahim-
massa tapauksessa tasta voi seurata se, ettei puhelun vastaanottanut taho ky-
kene lahettamadn apua onnettomuuspaikalle tai muuten huolehtimaan siita, etta
tieto onnettomuudesta valittyy oikeaan hatdkeskukseen tai muulle vastaavalle vi-
ranomaiselle. Myods kieliongelmat ovat jossakin maarin todennakdisia vaaran
maan viranomaiselle yhdistyneen eCall-hatdpuhelun kasittelyssa.

Ahvenanmaalla eCall-hatapuhelut kadsittelee Maarianhaminassa sijaitseva Ahve-
nanmaan maakuntahallinnon alainen hatakeskus (Alarmcentralen). Periaatteessa
on mahdollista, ettd Ahvenanmaalta soitettu eCall-hatépuhelu yhdistyy Manner-
Suomessa sijaitsevan mobiiliverkon kautta Turun hatakeskukseen. Turun hatdkes-
kus kykenee vastaanottamaan MSD-viestin ja tapahtuneeseen liittyvia lisatietoja
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puheyhteyden kautta mutta ei halyttdmaan eri viranomaisten yksikéita Ahvenan-
maalla. Hatakeskuslaitoksen ja Ahvenanmaan valilla on kuitenkin tehtavien valit-
tamiseen sovittuja toimintamalleja.

6.3 Yhteenveto tuloksista

Suomen tieverkon eri osien liikennemaarien ja rajojen lahella kulkevan Suomen ja
muiden maiden tieverkon rakenteen perusteella eCall-puheluiden yhdistyminen
toisen maan verkkoon ja sité kautta toisen maan hatdkeskukseen on todenna-
kdisinta Suomen ja Ruotsin rajalla. Suomen ja Ruotsin valilld on kuitenkin ole-
massa sopimus hatapuheluiden valittamisesta maiden viranomaisilta toisille.
eCall-puheluun ja muihin 112-hatapuheluihin sisédltyva puheyhteys kyetadan ohjaa-
maan oikean maan viranomaiselle jo nykyisessa tilanteessa. Nykyiseen rajat ylit-
tavaan toimintatapaan sisaltyy MSD-viestin valittdaminen sahkopostitse maasta
toiseen sekd eCall-hdtapuhelun puheyhteyden siirto. Vastaava tilanne on myo6s
Suomen ja Norjan rajalla.

Tienkayttdjan turvallisuuden kannalta ongelmallisin on tilanne Suomen ja Venajan
rajalla. eCall-standardien perusteella nayttaa todennéakdiseltd, etta eCall- ja ERA-
GLONASS-laitteet valitsevat ensisijaisesti laitteeseen SIM-kortin toimittaneen ope-
raattorin kotiverkon tai sita vastaavan verkon tai muun SIM-kortille ladatusta lis-
tasta l6ytyvan verkon. Ellei SIM-kortille tallennetuista listoista 16ytyvia tai vahim-
maistasoa voimakkaampaa signaalia tarjoavia verkkoja 16ydy, valitsee laite kay-
tettavissa olevista verkoista signaaliltaan voimakkaimman. eCall-ajoneuvolait-
teessa oleva SIM-kortti voi olla minka tahansa mobiiliverkko-operaattorin toimit-
tama. ERA-GLONASS-jarjestelman ajoneuvolaitteissa on JSC GLONASS:n toimit-
tama SIM-kortti.

Puhelun automaattisen tai manuaalisen aktivoinnin jalkeen ERA-GLONASS-jdrjes-
telman ajoneuvolaite yrittda ensisijaisesti rekisteroitya venaldiseen mobiiliverk-
koon maantieteellisestd sijainnistaan riippumatta. Todennakdiseltd vaikuttaa
my0s se, etta verkossa rekisterdityneena oleva ERA-GLONASS-ajoneuvolaite yrit-
taa hatapuhelua ensisijaisesti sen verkon kautta, jossa laite on jo rekisterdity-
neend. Jatkuvasti verkossa rekisterdityneena ovat esimerkiksi ne ERA-GLONASS-
ajoneuvolaitteet, joiden avulla on toteutettu ERA-GLONASS-hatapuhelun lisaksi
myds muita liikenteen palveluita, kuten jatkuvaa ajantasaista tiedonsiirtoa edel-
lyttava kuljetusten ja kaluston seuranta. Kun verkkoon rekisterdityneelld ERA-
GLONASS-ajoneuvolaitteella varustettu venaldainen ajoneuvo ylittaa rajan Vena-
jaltda Suomeen, pysyy ajoneuvolaite rekisterdityneena venaldiseen mobiiliverk-
koon, koska ERA-GLONASS-jarjestelmaa operoivalla JSC GLONASS:lla ei nykyi-
sessa tilanteessa ole olemassa roaming-sopimusta yhdenkdan suomalaisen mobii-
liverkko-operaattorin kanssa. Toisin sanoen, muiden palveluiden vuoksi verkkoon
rekisterdityneena oleva ERA-GLONASS-ajoneuvolaite pysyttelee rekisterdityneena
venaldiseen verkkoon ja soittaa sitd kautta myds hatapuhelun aina siihen asti,
kun laite on siirtynyt venaldaisen mobiiliverkon verkon kuuluvuusalueen ulkopuo-
lelle.

Hatakeskuslaitoksen mukaan suomalaisella hatakeskuksella on vain rajoitetut
mahdollisuudet kommunikoida Venajdlla 112-hatapuhelut kasittelevdn Sys-
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tem112-keskuksen kanssa. Puheyhteyden siirto maasta toiseen ei nykyisessa ti-
lanteessa ole mahdollista. Mahdollisuutta MSD-viestin tietojen valittamiseen tele-
faxilla paperilomakkeena ei myoskaan ole testattu.

Hatakeskuslaitoksen mukaan Suomella ja Vendjalld ei ole sopimusta vaaran maan
verkon kautta yhdistyneiden hatapuheluiden ohjaamisesta oikean maan viran-
omaiselle tai sopimusta muusta vastaavasta tietojenvaihdosta. On olemassa riski,
ettei onnettomuuteen joutuneessa ajoneuvossa oleville kyetd lahettdmaan apua
eCall- tai ERA-GLONASS-hatdviestin perusteella tilanteessa, jossa onnettomuus
tapahtuu lahelld Suomen ja Vendjan rajaa, ja puhelu yhdistyy syysta tai toisesta
toisen maan verkon kautta.
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7 eCall- ja ERA-GLONASS-jarjestelmien yhteentoimivuus

7.1

7.1.1

ELS-eCallin yhteentoimivuustestaus (2018)

Testimenetelma

Osana eCallin kayttéonottotestausta Suomessa tehtiin myoés eurooppalaisen eCal-
lin ja venaldisen ERA GLONASS-jarjestelman yhteentoimivuustestausta VTT:n to-
teuttamana yhteistydssa JSC Glonassin kanssa vuonna 2018. Suomessa otettiin
lokakuussa 2017 hatdkeskuksissa kayttéon yleiseurooppalainen autojen hatavies-
tijarjestelma eCall ELS-tietojarjestelmassa. Venajalla oli tullut kayttédn vastaavan
kaltaisen toiminnallisuuden toteuttava ERA-GLONASS-jarjestelmad, jota suunnitel-
taessa oli huomioitu yhteentoimivuus EU-maissa kayttéoén tulevan eCallin kanssa.
Jarjestelmien yhteentoimivuutta oli aikaisemmin tarkasteltu jarjestelmien spesifi-
kaatioiden pohjalta. Jarjestelmien yhteentoimivuutta oli kuitenkin testattava my®és
empiirisesti niiden todellista kayttdéa vastaavassa ymparistdssa, jotta yhteentoimi-
vuudesta saatiin tarkempaa tietoja ja jotta aikaisemmin jarjestelmien spesifikaati-
oiden pohjalta tehdyn analyysin tuloksista voitiin varmistua.

Yhteentoimivuustestissa seka eCall ettd ERA-GLONASS ajoneuvolaitteilla soitettiin
eCall-ilmaisimella varustettu hatapuhelu, lahetettiin ajoneuvosta ns. minimitieto-
paketin (MSD, minimum set of data) ja avattiin puheyhteys ajoneuvon ja hatdkes-
kuksen vdlille. Ajoneuvosta lahetettdva MSD-viesti sisaltdaa onnettomuuteen ja on-
nettomuusajoneuvoon liittyvaa tietoa kuten paikkatiedon, aikaleiman ja ajoneu-
von yksildéivan VIN-numeron. Jarjestelmien yhteentoimivuus on merkityksellista
erityisesti Suomen ja Venajan rajan ylittavien tienkayttajien turvallisuudelle.

Testauksen aikana kerattiin tietoa ajoneuvolaitteen ja hatédkeskuksen jarjestel-
mien toiminnasta. Suomessa tapahtuvaa testausta ERA-GLONASS-ajoneuvolait-
teella on havainnollistettu alla olevassa kuvassa (GNSS = global navigation satel-
lite system, PSAP = public safety answering point, PLMN = public land mobile net-
work, IVS = in-vehicle system).

GNSS (GLONASS)

Q\

Point of observation,
stimulus from IVS to
PSAP and PLMN
Point of observation,
stimulus from PSAP
to IVS

ZGISGX |
PLMN PSAP

‘}

|vs
(ERA-GLONASS)

Kuva 7. eCall / ERA GLONASS yhteentoimivuustestaus Suomessa.
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7.1.2 Yhteenveto tuloksista

Jarjestelmien yhteentoimivuutta testattiin seka Suomessa ettd Venajalla. Suo-
messa suoritettiin testaus vendldiselld ERA-GLONASS-jarjestelman ajoneuvolait-
teella (in-vehicle system, IVS), joka soitti eCall-ilmaisimella (ns. eCall flag) varus-
tetun hatapuhelun eCall-jarjestelmda tukevaan suomalaiseen hatakeskukseen.

Suomessa tapahtuva eCallin ja ERA-GLONASS:n yhteentoimivuuden testaus to-
teutettiin yhteistydssa VTT:n, Hatdkeskuslaitoksen sekd ERA-GLONASS-ajoneuvo-
laitetta testin aikana operoivan venadldisen yhteistydkumppanin (JSC GLONASS)
valilla. Suomessa testaus toteutettiin Espoossa 24.4.2018 soittamalla testipuhe-
luja Keravan hatdkeskukseen. Testilaitteena kaytettiin Fort Telecom 112 EG ERA-
GLONASS laitetta, jossa oli JSC GLONASSin sim-kortti, jolla ei ole roaming-sopi-
musta Suomessa (eikd muissakaan EU-maissa).

Keskeisena tuloksena Suomessa havaittiin, ettd perustoiminnallisuus eCall- ja
ERA-GLONASS-jarjestelmien valilld on yhteensopiva: puheyhteys laitteen ja hata-
keskuksen valilla muodostui ja MSD-viesti valittyi hatakeskukseen ja se purettiin
onnistuneesti. ELS-eCall-toteutuksessa havaittiin kuitenkin ongelma: jarjestelma
ei nayttanyt purettuja MSD-tietoja paivystajalle, vaikka ne olivat saatavilla jarjes-
telmastd. Mydskaan MSD:n uudelleen pyynto ei toiminut. Lisaksi takaisinsoitto ei
ollut mahdollista, mutta tama oli jo tiedossa aiemmin: roaming-sopimuksen puut-
tumisen vuoksi soittajan puhelinnumerotieto ei vality hatdkeskukseen.

Venajalla Pietarissa 26.4.2018 toteutetussa testissa eCall-jarjestelman ajoneuvo-
laitella (Gemalto Test Box) soitettiin eCall-ilmaisimella varustettuja hatapuheluja
ERA-GLONASS-jarjestelmaan. Testipuheluja soitettiin suomalaisten operaattorei-
den (Elisa ja Telia) sim-korteilla, joilla on roaming-sopimus Venajalla. Lisaksi tes-
tipuheluja soitettiin vanhentuneella PrePaid-sim-kortilla, joka ei rekisterditynyt
matkapuhelinverkkoon.

Keskeisena tuloksena havaittiin, ettd perustoiminnallisuus eCall- ja ERA-
GLONASS-jarjestelmien valillda on yhteensopiva myds Venajalla: puheyhteys ajo-
neuvolaitteen ja hatakeskuksen (ERA GLONASS filtering contact centre) valilla
muodostui ja MSD-viesti valittyi hatakeskukseen, se purettiin onnistuneesti ja esi-
tettiin paivystajalle. Yhden venaldisen matkapuhelinoperaattorin suhteen havait-
tiin ongelmia eCall-puhelujen valittymisessa hatakeskukseen ulkomaalaista sim-
korttia kaytettaessa. eCall- ja ERA-GLONASS-jdrjestelmien yhteentoimivuustes-
tien tuloksia esiteltiin vuoden 2018 eCall-Days konferenssissa (Tarkiainen et al.
2018)

7.1.3 Toimenpiteet testien jdlkeen

ELS-eCallin kayttéonottotesteissa ulkomaalaisten sim-korttien ja ERA-GLONASS-
yhteentoimivuustesteissa havaittuja ongelmia selvitettiin ja korjattiin syksyn 2018
aikana Hatakeskuslaitoksen, Digian, Elisan ja VTT:n yhteistydna. Ulkomaalaisiin
liittymiin liittyi ELS-eCallissa ongelmia: Jos roaming-sopimus puuttui, oli johtuva
takaisinsoitto mahdotonta. Liséksi eri operaattorit kasittelivat ulkomaalaisista nu-
meroroista hatédkeskukseen saapuvia puheluita eri tavoin (A-tilaajan numeron
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etunollat). MSD-viestin nakyminen hatdkeskuspaivystajdlla, hatapaikannus ja ta-
kaisinsoitto toimivat vaihtelevasti riippuen siitd, minka operaattorin kautta puhelu
saapuu hatdkeskukseen. Kaikkia ulkomaalaisista liittymista tulevia puheluita ei
kasitelty samalla tavalla puhelinverkossa, vaan kasittely vaihteli, mita reittia pit-
kin puhelut tulivat hatakeskukseen ja lahtivat hatdkeskuksesta. Liitynnat puhelin-
verkosta hatakeskukseen vaihtelivat myos hatdkeskuksittain. Joihinkin Hatakes-
kuksiin puhelut tulivat sisaan esimerkiksi Telian ja DNA:n kautta ja joihinkin Hata-
keskuksiin esimerkiksi Telian ja Elisan kautta. Toiminnassa oli myds eroja riip-
puen, onko liittymalla roaming-mahdollisuus Suomessa vai ei.

Syksyn 2018 edella mainitut ongelmat ELS-eCall toteutuksessa ja operaattoreiden
verkoissa paikallistettiin ja saatiin korjattua. Tosin sim-kortittomista ja limited
service -tilassa ilman roamingia toimivista laitteista tehtyihin hatapuheluihin ei
pystyta koskaan soittamaan takaisin. Tama on maailmanlaajuinen ongelma, joka
liittyy mobiiliverkkojen perustekniikan rajoitteisiin.

7.2 Yhteentoimivuuden testaus IBA-hankkeissa (2018-2021)

7.2.1 eCall-ja ERA-GLONASS-hiétaviestijarjestelmien yhteentoimivuus
(2018-2019)

Hankkeen tavoitteena oli tutkia eurooppalaisen (henkil6- ja pakettiautoissa kay-
tettdvan) eCall- ja venaldisen ERA-GLONASS-jarjestelmien toimivuutta Suomen ja
Vendjan rajalla seka selvittdd mahdollisia ongelmia ja niiden laajuutta. Toisena
tavoitteena oli kerata tietoa eCall- ja ERA-GLONASS-jarjestelmien toimintaperi-
aatteista ja kehityssuunnitelmista raskaissa ajoneuvoissa ja tulossa olevasta IP-
pohjaisesta uuden sukupolven (Next Generation, NG) eCallista. Keratyn tiedon
avulla oli tarkoituksena pyrkia vaikuttamaan siihen, etta kehitettdavat eCall-laajen-
nukset ovat venaldisen jarjestelman kanssa yhteentoimivia my6s tulevaisuudessa.
Hankkeen kautta kokeiltiin myds pienimuotoisesti mahdollista hataviestijarjestel-
mien automaattista tiedonvaihtoa Suomen ja Vendjan valilla.

Taman hankkeen tulokset julkaistiin Traficomin julkaisusarjassa vuonna 2020
(O6rni 2020), joten téssa raportissa esitetddn vain hyvin lyhyesti eri osa-alueet.

Jarjestelmien toimivuuden testaaminen rajan ldheisyydessa

Tarkoituksena oli selvittda, kumman maan matkapuhelinverkkoon eCall- ja ERA-
GLONASS-laitteet kytkeytyvat rajaseudulla, eli onnistuuko rajan laheisyydessa
hataviestin valittaminen asianmukaiseen hatakeskukseen. Tavoitteena oli myos
selvittda, minka verran viime vuosina oli tapahtunut onnettomuuksia, joita mah-
dollinen ongelma olisi koskenut. Nain voidaan arvioida tarvetta hataviestijarjestel-
mien valisen tiedonvaihtojarjestelman kehittamiseen.

Eurooppalaisen eCall-hatapuhelujarjestelman ja Venajallé toimivan ERA-
GLONASS-jarjestelman yhteentoimivuutta vaikeuttaa rajan laheisyydessa rajan
ylityksen jalkeen ilmenevé matkapuhelinverkon kytkeytymistd koskeva ongelma.
ERA-GLONASS-laite pyrkii todenndkdisesti ensisijaisesti olemaan rekisterditynyt
vendldisen matkapuhelinoperaattorin verkkoon. Mikali auto joutuu rajan ylityksen
jalkeen liikenneonnettomuuteen ja venaldisen operaattorin verkko kuuluu Suomen
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puolella, laitteen soittama hatdpuhelun paatyy Venajan hatdkeskuslaitokseen. Ny-
kyisin venaldisella hatakeskuksella on tallaisessa tilanteessa huonot mahdollisuu-
det saada Suomen puolen pelastusviranomaiset apuun. Vastaavasti eCall-laitteella
varustetun auton ylitettya Venajan rajan on samanlainen, mutta kdanteinen ti-
lanne hyvin mahdollinen. eCall-laite pyrkii ensisijaisesti rekisterditymaan vahvim-
paan matkapuhelinverkkoon. Koska Venajan puolella ei rajan ldheisyydessa ole
paljon asutusta, saattaa suomalaisen matkapuhelinoperaattorin verkko olla vahvin
saatavilla oleva verkko. Matkapuhelinverkon paikalliseen vahvuuteen vaikuttavat
tukiasemien sijainnit, joka ei ole julkista tietoa. Asian selvittaminen vaati kentta-
testausta todellisissa olosuhteissa.

Tietojenvaihto Suomen ja Venajan hatdkeskusten valilla

Hankkeessa testattiin eCall-ja ERA-GLONASS-jarjestelmien hatdviestien vaihtoa
Suomen ja Venajan hatakeskusten valilla. Hankkeessa toteutetulla jarjestelmalla
voitiin testata eCall-ja ERA-GLONASS-jarjestelmien hatdviestien vaihtoa, mutta
varsinaisen tuotantokayttdédn soveltuvan jarjestelman toteutus oli hankkeen ra-
jauksen ulkopuolella. Tuotantovaiheen toteutus hataviestien vaihdolle edellyttaa
yhteisty6tda Suomessa eCall-puhelut vastaanottavan Hatdkeskuslaitoksen seka Ve-
najalld ERA-GLONASS-palvelua operoivan JSC GLONASS:n valilla. eCall-ja ERA-
GLONASS-jarjestelmien minimitietopaketin siirtoa Suomen ja Venajan valilla tes-
tattiin yhdessa venalaisen osapuolen kanssa. Testauksessa jaljiteltiin tilannetta,
jossa ERA-GLONASS-ajoneuvolaitteen Suomen alueella soittama hatapuhelu yh-
distyy venadlaisen verkon kautta ja jossa puheluun sisdltyvéan MSD-viestin tiedot ja
puheyhteys valittyvat JSC GLONASS:n taustajarjestelmaan ja sielta venaladiseen
hatéakeskukseen (System-112).

Testi toteutettiin helmikuussa 2019. MSD-viestin tiedot siirtyivat onnistuneesti Ve-
najaltd Hatdkeskuslaitoksen testiymparistédn. Toteutus tehtiin vain "proof of con-
cept” tyylisesti testausta varten ELS-eCall-testiymparistossd, eikd samaa toteu-
tusta voida kayttaa enad ERICA-eCallin yhteydessa.

Selvitys eCall- ja ERA-GLONAS-jdrjestelmien raskaiden ajoneuvoijen ja
NG112 kehityksesta

Hankkeessa toteutettiin Euroopassa kehitteilla olevaa raskaan liikenteen eCallia
(eCall for heavy goods vehicles, HGV eCall) seka Venajalla kaytdssa olevaa ras-
kaan liikenteen seurantajarjestelmaa (GOST 33472) koskeva selvitys. Selvityk-
sessa tarkasteltiin lyhyen kirjallisuustutkimuksen kautta jarjestelmien nykytilan-
netta seka mahdollisuuksia yhteentoimivuuden kehittdmiseen. Selvityksen tulok-
set raportoitiin erillisena englanninkielisena muistiona.

Lisdksi hankkessa laadittiin lyhyt kuvaus pakettikytkentdisen NG eCallin kayttéon-
ottoa koskevista suunnitelmista Euroopassa ja Venajalla ja arvioitiin NG eCallin
vaikutukset pan-eurooppalaisen eCallin ja ERA-GLONASS:n yhteentoimivuudelle.
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7.2.2 eCall-ja ERA-GLONASS-hitéviestijarjestelmien yhteentoimivuus
(2020-2021)

Hankkeen ensimmaisena tavoitteena on varmistaa, etta autojen hataviestijarjes-
telmat ovat yhteentoimivia sekd Suomen etta Venajan puolella. Toisena tavoit-
teena on tutkia jarjestelmien toimivuutta Suomen ja Venadjan rajan laheisyydessa
seka selvittdd mahdollisia ongelmia ja niiden laajuutta.

Ensimmaiset yhteentoimivuustestit tehtiin vuonna 2018, jolloin Suomen hatakes-
kuksissa oli viela kaytdssa nyt kdytosta poistunut ELS-tietojarjestelma. Testeissa
havaittiin kaytanndssa, ettd jarjestelmat toimivat perustasolla yhteen ja tieto va-
littyy eCall-ajoneuvolaitteesta hatakeskukseen ja padinvastoin. Testeissa Idydettiin
my0ds useita korjattavia asioita, jotka haittasivat yhteentoimivuutta. Havaitut vir-
heet korjattiin taman jalkeen sekd Suomessa etta Venajalla. Suomessa hatakes-

kuksien uusi ERICA-tietojarjestelma otettiin kayttéén vuoden 2019 aikana, jolloin
koko eCallin vastaanottojarjestelmakin muuttui.

Jarjestelmien toimivuutta selvitettiin myds vuosina 2018-2019 aikana IBA-rahoit-
teisessa hankkeessa. Hankkeessa tehtiin rajalla tehtdvien testien testaussuunni-
telmat yhdessa venalaisten kanssa ja toteutettiin testimenetelman todentaminen
Suomen puolella. Varsinainen testaus lykattiin venaldisen osapuolen toiveesta
vuodelle 2020, koska ERA-GLONASS-jarjestelman kayttamien matkapuhelinverk-
kojen roaming-sopimuksiin oli tulossa muutoksia, jotka oleellisesti vaikuttavat pu-
heluiden yhdistymiseen rajan laheisyydessa. Nain tarve yhteentoimivuuden var-
mistamiselle uudelleen tuli ajankohtaiseksi. eCallin ja ERA-GLONASS:n yhteentoi-
mivuutta ei oltu vield testattu uudelleen edelld mainittujen muutosten jdlkeen.

Hankkeessa testattiin eCall-jarjestelman ja ERA-GLONASS-jdrjestelmdn yhteen-
toimivuus sekd Suomessa etta Venajan rajan laheisyydessa. Testaussuunnitelmat
ja testit valmisteltiin ja toteutettiin yhteistydssa venaldisten (JSC GLONASS)
kanssa. Lisdksi yhteisiin testeihin osallistui Nissanin testiryhma omalla ajoneuvo-
laitteellaan Suomessa. Testit toteutettiin kesakuussa 2021 seka taydentava testi
joulukuussa 2021. Testauksen aikana kerattiin tietoa ajoneuvolaitteen ja hatakes-
kuksen jarjestelmien toiminnasta seka Suomessa etta Venajalla. Tulokset analy-
soitiin ja havaitut ongelmat raportoitiin yksityiskohtaisesti Suomessa hatakeskus-
laitokselle ja Venajalle JSC GLONASS:lle. Suomesta testitulokset raportoitiin
aluksi englanninkielisina ja tulokset valitettiin venaldisille, minka jalkeen muotoil-
tiin yhteinen testitulosraportti hatakeskusten kayttéon ja kehittamiseen. Testien
ja analyysien lisdksi hankkeen aikana selvitettiin nykyisia kdytantéja Suomen ja
Vendjdan hatakeskusten tietojen valittdmiseen tilanteissa, joissa hatapuhelu on
paatynyt vaaran maan hatakeskukseen, seka aiheeseen liittyvia sopimuksia.

Hanke toteutettiin paaosin suunnitelmien mukaisesti, mutta koronarajoitusten
vuoksi Suomen ja Venajan raja oli koko hankkeen ajan suljettuna. Rajoituksista
huolimatta Nissanin testiryhma onnistuttiin kesdlld 2021 saamaan erityisjarjeste-
lyin Suomeen testiautolla Venajalta ja osa suunnitelluista testeista rajan laheisyy-
dessa saatiin suoritettua. Rajan ylitys Suomesta Venajalle oli kuitenkin mahdo-
tonta terveysturvallisesti, mika haittasi rajalla tehtdavien testien suunnittelua ja
toteutusta. Testit suunniteltiin moneen kertaan uudelleen rajoitusten pitkittyessa.
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Rajan ldheisyydessa tehdyilla kenttdkokeilla selvitettiin kumman maan matkapu-
helinverkkoon ajoneuvolaitteet kytkeytyvat hatapuhelua soittaessaan ja mihin ha-
takeskukseen puhelut paatyvat. Testeissa vahvistettiin, ettd Idhelld maiden raja-
seutua eCall- ja ERA-GLONASS-hatapuhelut ohjautuvat tietyissa tilanteissa vaaran
maan puolelle. Jatkossa tulisi selvittaa, hatapuhelun tietojen valittamista nopeam-
min Suomen ja Venajan hatakeskusten valilla ndissa tilanteissa verrattuna nykyi-
sin kaytodssa oleviin menetelmiin (esimerkiksi faksi tai séhkoposti). Lisaksi tulisi
arvioida tarvetta automaattisen hataviestijarjestelmien valisen tiedonvaihtojarjes-
telman mahdolliseen kehittdmiseen.
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8 Raskaan liikenteen eCallin kehittaminen (2016-2017)

Osana I_HeERO projektia Suomessa toteutettiin selvitys raskaan liikenteen eCall-
hataviestijarjestelmasta Suomessa. Projektin tilaajina olivat Liikenteen turvalli-
suusvirasto (Trafi) seka liikennevirasto (Livi). Projektin toteuttajina olivat TIEKE
Tietoyhteiskunnan kehittdmiskeskus ry ja Teknologian tutkimuskeskus VTT Oy.

Raskaan liikenteen eCall tulee perustumaan yleiseurooppalaisen eCallin (henkil6-
ja pakettiautoissa kaytettyyn) teknologiaan, mutta eCallin automaattilaukaisutapa
raskaissa ajoneuvoissa tulee poikkeamaan henkilo- ja pakettiautoissa kaytate-
tysta menetelmadsta. Lisaksi viranomaisilla on tarve saada lastitiedot raskaan lii-
kenteen lilkkenneonnettomuudesta, erityisesti jos mukana on vaarallisia aineita.
Alustavia maarittelyja on jo olemassa lastitietojen valittamiseen eCall-viestin mu-
kana onnettomuusajoneuvosta hatdkeskukseen. Tekninen standardi

CEN TS 16405 "Additional data concept specification for heavy goods vehicles”
mahdollistaa kaksi eri toteutustapaa (Schema A/B) lastitietojen valittamiseen ras-
kaan liikenteen eCallissa (CEN 2017).

Hankkeessa selvitettiin Suomen raskaan kuljetuskaluston ja olosuhteiden erityis-
piirteista. Suomessa toimii muutamia suuria kuljetusliikkeita. Valtaosa kuljetusliik-
keistd on mikro- tai pienyrityksia. Eri kokoisilla yrityksilld on varsin erilaiset tieto-
tekniset valmiudet. Suomalaiset kuljetusliikkeet eivat ole halukkaita maksamaan
eCall-jarjestelman kayttdéonotosta ja kaytdsta aiheutuvia kustannuksia. Kehitetta-
van raskaan liikenteen eCall-ratkaisun ei pida rajoittaa yritysten kilpailuasemaa
lastitietokannan ja siihen liittyvien jarjestelmien kehittdmisessa ja toteuttami-
sessa. Kuljetus- ja lastitiedot eivat saa joutua kilpailijan tietoon eika niiden siirta-
mistd Suomen rajojen ulkopuolelle pidetd suotavana. Suomen teilld liikkuu verrat-
tain paljon ulkomaalaisia raskaaseen kuljetuskalustoon kuuluvia autoja. Venalai-
sen kuljetuskaluston kayttdman ERA-GLONASS-jarjestelma tulisi my6ds huomioida.

Hanke jarjesti raskaan liikenteen eCall -tydpajan suomalaisille kuljetusyrityksille
ja viranomaisille. Tyépajan tulosten mukaan kuljetusliikkeiden kannalta kaytan-

nollisin ratkaisu valittaa hatakeskukselle onnettomuustilanteessa eCall-hatavies-
tiin liittyvat lastitiedot olisi vaihtoehto, jossa vaarallisten aineiden tiedot on talle-
tettu yrityksen omaan jarjestelmaan ja onnettomuustilanteessa yritys sallii hata-
keskuksen paasyn tarvittavaan tietoon (Scheme B, hajautettu).

Hankkeen aikana osallistuttiin aktiivisesti I_ HeERO projektin puitteissa raskaan
lilkenteen eCallin maarittelyyn ja varmistettiin Suomen erityispiirteiden, viran-

omaisten ja kuljetusyritysten nakemysten huomiointi. I_HeERO-projekti tuotti

seuraavat dokumentit, jotka ovat saatavilla SAFE EU-projektin internetsivuilta

(https://safe112.eu/library/):

e Deliverable 2.1 Draft specification of eCall for HGV (including Dangerous
Goods)

e Deliverable 2.2 Prototype IVS and PSAP to demonstrate feasibility of eCall for
HGV

e Deliverable 2.4 Final specification of interfaces for eCall for HGV (including
Dangerous Goods)
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e Deliverable 2.6 Recommendation to adjust type-approval and potential
amendments to legislation

I_HeERO hanke ei lopulta maaritellyt raskaan liikenteen eCallin toimintamallia, jo-
ten projektin tavoitteita jouduttiin hieman muuttamaan. Auki jaaneita asioita oli-
vat mm.

e Raskaan liikenteen eCallin hyoéty-kustannusanalyysi ja palvelun pakollisuus
Euroopassa?

e Mista ja miten ajoneuvon lastia ja mahdollisia vaarallisia aineita koskeva tieto
tulee eCall ajoneuvolaitteeseen (Schema A) tai lastitietokantaan/tietopalve-
luun (Schema B)?

e Miten hatakeskus noutaa tiedon mahdollisesta ulkoisesta lahteesta?

e Miten eCallin kehitys IP-pohjaiseksi (Next Generation eCall) tullaan huomioi-
maan?

Raskaan liikenteen eCallin kehittdminen jatkuu mm. CEN/TC278 WG15 -standar-
dointityéryhmassa. Raskaan kuljetuskaluston hataviestijarjestelman kayttéénot-
toon liittyvan projektin tulokset on koottu projektin loppuraporttiin, joka on jul-
kaistu Trafin julkaisusarjassa 2018 (Laaksamo 2018) seka taman raportin englan-
ninkielisessa liitteessa 5.

Suomi osallistui I_HeERO-projektissa myds raskaan liikenteen eCallin (HGV eCall)
kehittdmiseen erillisessa projektissa, joka toteuttivat TIEKE ja VTT. Téssa projek-
tissa tuettiin I_HeERON HGV eCall -demonstraatiota ITS Europe -konferenssissa
2017 toteuttamalla kehitteilld olevan standardiluonnoksen mukainen HGV eCall-
vastaanotto VTT:n eCall Testbed -jarjestelmaan. Demonstraatio oli esilla konfe-
renssissa ja VTT:n edustaja esittelemdssa kehitteilld olevaa HGV eCall jarjestel-
maad. I_HeERO-projektissa tuotettuja raskaan liikenteen eCallin kehittdmiseen liit-
tyvia tuloksia julkaistiin my®s erillisena artikkelina (Oérni et al. 2021).

Samaa toteutusta kaytettiin myds I_HeERO HGV eCall Tourin toteutuksessa ja sen
valmisteluissa tarjoamalla ajoneuvolaitevalmistajille mahdollisuus testata HGV
eCall -viestien lahetysta VTT:n testiymparistodn. Projektin aikana useampi laite-
valmistaja kaytti tata testausymparistda ja kehitti omaa toteutustaan VTT:n pa-
lautteen perusteella.
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9 eCallin jatkokehitys ja suositukset toimenpiteista (2022)

9.1

2G/3G-verkkojen alasajo ja NG eCall

Nyt kdytdssa oleva pan-eurooppalainen eCall perustuu piirikytkentaisten 2G- ja 3G-
verkkojen teknologiaan. 2G- ja 3G-verkot ovat alkaneet korvautua IP-pohjaiseen
teknologiaan perustuvilla 4G- ja 5G-verkoilla. Tama voi tulevaisuudessa vaikuttaa
autojen hatadviestijarjestelma eCallin tarjoaman palvelun maantieteelliseen katta-
vuuteen ja palvelun laatuun.

2G- ja 3G-verkot poistunevat ldhivuosina kaytdsta ainakin osin myds Suomessa.
Kaikki kolme manner-Suomessa toimivaa mobiiliverkko-operaattoria ovat ilmoitta-
neet ajavansa Suomessa toimivat 3G-verkkonsa alas vuoden 2023 loppuun men-
nessa (Telia 2022, Elisa 2022, DNA 2022). Ahvenanmaalla toimiva Alcom on ilmoit-
tanut aloittavansa 2G-verkon alas ajamisen vuoden 2022 aikana ja suunnittele-
vansa verkon sulkemista vuoden 2024 loppuun mennessd (Alcom 2022a, Alcom
2022b). Alcom aikoo kuitenkin jatkaa 3G-verkon yllapitoa Ahvenanmaalla (Alcom
2022b).

CEN, ETSI ja IETF ovat julkaisseet pakettikytkentdistd Next Generation eCallia (NG
eCall) koskevat spesifikaatiot. NG eCallin kayttdonotosta ajoneuvoissa, mobiiliver-
koissa tai hatdkeskuksissa ei tdhdn mennessa ole tehty EU:n tasoista paatosta.
Euroopan tasolla ei ole tehty ratkaisua mydskaan sen osalta, miten ja millaisten
vaiheiden kautta toteutetaan siirtyma 2G- ja 3G-verkkojen piirikytkentdiseen tek-
nologiaan perustuvasta eCallista pakettikytkentdiseen 4G- ja 5G-verkkojen tekno-
logiaa hyédyntavaan NG eCalliin. EU:n komissio on kdaynnistanyt aiheeseen liittyvan
selvityksen (Study to assess the upgrades necessary to the eCall legal framework),
jossa todenndakdisesti tullaan ottamaan kantaa tulevaan EU:n tasoiseen eCallia kos-
kevaan saantelyyn.

Jotta eCallin toiminta voitaisiin turvata mydés tulevaisuudessa, on maariteltava tapa,
jolla piirikytkentdisesta eCallista siirrytdan pakettikytkentdaiseen NG eCalliin. Kuten
eCallin kayttdonotto Euroopassa, tulee todennakdisesti myds tama tapahtumaan
EU-tasoisen saantelyn kautta. Suomen viranomaisten on perusteltua seurata EU-
tasolla tapahtuvaa NG eCallia ja eCallin tulevaisuutta koskevan sadntelyn etene-
mistd ja pyrkia tarpeen vaatiessa myods vaikuttamaan saantelyn sisaltédn ja aika-
tauluun. Ajoneuvojen pitka elinkaari sdilyy todennakoéisesti eCallin toiminnan var-
mistamiseen ja kehittamiseen liittyvana reunaehtona myds tulevaisuudessa. Hen-
kilbautojen keskimaarainen romutusikd on Suomessa yli 20 vuotta. Tama aika on
samaa luokkaa tai pidempi kuin monien langattoman verkon teknologioiden elin-
kaaren pituus. Ajoneuvojen elinkaaren pituus on huomioitava valmisteltaessa siir-
tymia teknologiasta toiseen ja saantelyn tulisi olla mahdollisimman teknologiariip-
pumatonta.

Pakettikytkentdaisen NG eCallin kayttéonotto edellyttéda hatdkeskuksiin toteutetta-
vaa hatdviestien vastaanottovalmiutta, 4G-verkkoihin toteutettua tukea NG eCal-
lille seka NG eCallia tukevien ajoneuvolaitteiden kayttéonottoa. Viimeistddn NG
eCallin kayttéonoton aikataulun selvittya ja EU-tasoisen saantelyn valmistuttua on
aloitettava valmistautuminen NG eCall -vastaanottovalmiuden toteuttamiseen ha-
takeskuksissa.
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Suomessa tulisi ajoissa alkaa valmistautua IP-pohjaiseen eCall-toteutukseen hata-
keskuksissa. Tulevaisuudessa edessa saattaa olla tilanteita, jossa piirikytkentaiseen
teknologiaan perustuva eCall ja pakettikytkentdinen NG eCall ovat kdytdssa rinnak-
kain. Sekd pakettikytkentadisen etta piirikytkentaisen eCallin vastaanottovalmiutta
ja verkossa valittamista tarvitaan esimerkiksi tilanteissa, joissa osa 4G- ja 5G-mo-
biiliverkoista ei tue IP-pohjaisissa verkoissa kaytdssa olevaa hatapuhelutoiminnal-
lisuutta. Kyseessa voivat olla esimerkiksi tilanteet, joissa NG112!-palveluiden tukea
ilmaiseva EMS-indikaattori (emergency services support indicator) tai NG eCall -toi-
minnallisuuden tuesta kertova ECL-indikaattori (eCall support indicator, eCall Over
IMS Support) ei ole asetettuna mobiiliverkon ajoneuvolaitteelle lahettdamassa sig-
naloinnissa. Ennen NG eCallin pilotoinnin aloittamista on kartoitettava NG eCallin
edellyttamien ominaisuuksien toteutuksen tilanne kaikkien mobiiliverkko-operaat-
toreiden verkoissa ja muutenkin selvitettdva mobiiliverkko-operaattoreiden val-
miutta NG eCallin kayttédnottoon. Tarve piirikytkentdisen eCallin vastaanottoval-
miuden yllapitamiselle myés NG112:n tultua kayttéén on huomioitava hatakeskus-
ten tietojarjestelman ja sen eCall-toiminnallisuuksien tulevassa kehittdmisessa.

9.2 Hatdkeskusten eCallin vaatimustenmukaisuuden arviointi

Hankkeen alussa oli hatdkeskusten tietojarjestelmana kaytdssa ELS, ja sen osalta
suoritettiin myos vaatimustenmukaisuuden arviointi ja palvelun toiminnan testaus.
Vuoden 2019 aikana Suomessa otettiin kayttéon uusi hatdkeskusten tietojarjes-
telma ERICA. ERICA-jérjestelmalle on toteutettava EU-lainsdadddnndssa edellytetty
eCallin vaatimustenmukaisuuden arviointi [ks. delegoitu asetus (EU) No 305/2013].
Tama tyd on parhaillaan kaynnissa ja tavoitteena on saada ERICA:n eCall-toteu-
tuksen vaatimustenmukaisuuden arviointi toteutettua vuoden 2023 aikana.

eCall-hatépuheluiden kasittelystda Ahvenanmaalla vastaa Maarianhaminassa sijait-
seva Alarmcentralen, ja Alarmcentralenin kayttamaan Alarm-tietojarjestelmaan on
toteutettu eCall-vastaanottovalmius. Myds Ahvenanmaalla eCall-hatapuheluiden
kasittelyyn kaytetylle Alarm-jarjestelmélle on toteutettava EU-lainsdadannossa
edellytetty vaatimustenmukaisuuden arviointi.

Hatdkeskusten eCall-toiminnallisuuden vaatimustenmukaisuuden arviointi suorite-
taan standardin EN16454 mukaisesti. Standardin nykyinen voimassa oleva versio
on EN16454:2015. CEN/TC278 valmistelee parhaillaan standardista uutta versiota,
joka nailld nakymin on etenemassd formal vote -vaiheeseen maaliskuussa 2023.
Taman jalkeen kuluu viela joitakin kuukausia, ennen kuin uusi versio on julkaistu
ja saatavilla CEN:n kansallisten jasenorganisaatioiden kautta (Suomessa SFS).
Standardin uudessa versiossa on huomioitu eCallin spesifikaatioihin vuoden 2015
jalkeen tulleita muutoksia, kuten MSD-viestin versio 3, paivitetty viittaukset eCallin
standardien uusiin vuoden 2015 jélkeen ilmestyneisiin versioihin sekd korjattu joi-
takin nykyisessa versiossa olevia virheita. Standardin EN16454:n tulossa oleva uusi
versio on huomioitava hatdkeskusten eCall-toiminnallisuuden vaatimustenmukai-
suuden arvioinnin suunnittelussa ja toteutuksessa. Kaikkien eCall standardien muu-
tokset ja paivitykset (esimerkiksi uudet ajoneuvoluokat) tulisi muutenkin huomi-

' NG112 viittaa yleisesti 4G- ja 5G-verkkojen hatadpuhelutoiminnallisuuteen.
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oida hatdkeskuksen tietojarjestelmien kehittamisessa. Hatdpuhelujen yhdistami-
nen hatdkeskuksissa tapahtuu jo nykyisin SIP-protokollalla, jota tarvitaan myos tu-
levien NG eCall hatapuhelujen kasittelyyn.

9.3 Muut suositukset

eCallin toimintaan liittyvaa tilastointia on syyta jatkaa ja resurssien mahdollista-
missa rajoissa myos kehittad. eCall on eras EU:n ITS-direktiivissa mainituista ensi-
sijaisista toimista. Tilastoinnin tulisi tuottaa vahintaan ne tiedot, jotka tarvitaan
Suomen EU-komissiolle toimittamaan EU:n ITS-direktiiviin liittyvaan raportointiin.
eCall-puheluita koskevia tietoja voidaan todennakdisesti myos hyddyntaa palvelun
vaikuttavuuden arviointiin. Tilastoinnin kehittdmisen yhteydessa on my&s perustel-
tua tarkastella, millaisia lokitietoja ja millaisessa formaatissa hatakeskusten tieto-
jarjestelman tulisi eCall-puheluista kerata. eCallin toiminnan tilastointiin liittyvien
tarpeiden lisaksi eCall-puheluiden vastaanotosta ja kasittelysta kerattavat lokitie-
dot saattavat tukea myds eCallin toimintaan liittyvien vika- ja hairiétilanteiden ha-
vaitsemista ja selvittamista.

eCall-ajoneuvolaite on tulevaisuudessa my6s ajoneuvon maaraaikaiskatsastukseen
sisaltyva kohde. EU:n komission DG MOVE:n tilaamassa ja vuonna 2019 julkais-
tussa selvityksessa tarkasteltiin vaihtoehtoja eCall-ajoneuvolaitteen tarkastami-
selle maaraaikaiskatsastuksessa (Bonninger et al. 2019). eCall-ajoneuvolaitteen li-
saamisesta ajoneuvon maardaikaiskatsastukseen sisaltyvien kohteiden joukkoon
on julkaistu EU:n komission delegoitu direktiivi (EU:n komissio 2021a, EU:n komis-
sio 2021b). Direktiivin mukaan jasenmaiden on lisattava eCall-ajoneuvolaite maa-
raaikaiskatsastuksessa tarkastettavien kohteiden joukkoon viimeistdan 20.5.2023
alkaen (EU:n komissio 2021a, EU:n komissio 2021b). Direktiivin liitteessa on maa-
ritelty eCalliin liittyvat tarkastuskohteet, tarkastusmenetelmét seka puutteiden ar-
viointi. Ajoneuvojen madardaikaiskatsastusta koskevien madrdaysten antaminen on
Liikenne- ja viestintavirasto Traficomin tehtdva, ja sen on huomioitava direktiivin
vaatimukset maardaikaiskatsastusta koskevan kotimaisen saantelyn kehittami-
sessa.

Tulevaisuudessa venalaisida ajoneuvoja liikkuu Suomessa kuten myds suomalaisia
autoja Venajan puolella. Liikenneturvallisuuden kannalta olisi toivottavaa, etta eu-
rooppalaisen eCallin ja vendlaisen ERA-GLONASS yhteentoimivuus olisi jatkossakin
varmistettu. Na&in nopea avunsaanti liikenneonnettomuustilanteessa onnistuisi
my0Os naapurivaltion puolella. Yhteentoimivuuden varmistaminen on jatkossakin
tarkeda varsinkin, kun muutoksia ainakin eCalliin on tulossa. Tata tyota voidaan
jatkaa, kun Suomessakin kdytettavissa on siihen sopivia testilaitteistoja. Venalai-
sista ajoneuvoista lahtevien ERA-GLONASS hatapuhelujen testausta tulisi Suo-
messa jatkaa, esimerkiksi osana vaatimustenmukaisuuden arviointia tai muita
eCall-testeja.
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Liite 1: eCall End-to-End Test Results (2018)

Henri Sintonen (VTT)

1. Introduction

The purpose of the end-to-end testing was to ensure the proper functioning of the eCall service
chain using real TS12 eCalls across all Public Safety Answering Points (PSAP) of Finland, all
mainland cellular service providers, and with quantities of eCalls resembling real life usage. A
test vehicle was equipped with four eCall in-vehicle systems (IVS) with one used for manual
calls in each PSAP region and three triggering eCalls automatically in an infinite loop. The test-
ing did not include triggering eCalls via real life crashes, any rescue measures, or cross-border
situations.

2. Testing Procedure

2.1 Manual Calls

In each PSAP region, the test vehicle was stopped in order to perform the manual test calls. At
each stopping 16 test calls were performed with combinations of four SIM cards (Telia, Elisa,
DNA, and a Bulgarian mTel), both manual and automatic eCall flags, and both 2G and 3G mo-
bile networks. Triggering of eCalls from an IVS without a SIM card was not performed, because
of a known issue at the time in Finnish PSAP information system implementation.

For each test call, the following eCall functionalities were examined:

Opening of bi-directional voice communication to the correct PSAP
The sound quality of the voice channel
- The correctness of the information presented to the PSAP human operator (by inter-
viewing)
Retransmission of the MSD
- Clearing down the call
- Callback
- MSD retransmission during callback
- Correctness of the MSD information during callback
Clearing down the callback

Additionally, mobile network-based location (calculated by triangulation) was checked, as it
can be used as a backup if the GPS of the IVS was not functioning properly. Network-based lo-
cation was easy to test and could offer additional information on the functioning of the cellular
network in special circumstances.

These eCall functionalities were checked with a paper form that was filled during the test calls
based on information received from the PSAP human operator and from the running log file
generated during the test calls. The information gathered was later checked using the logs pro-
vided by the IVS and the PSAP information system.

2.2 Automatic Test Calls

In the context of end-to-end tests, the automatic calls should not be interpreted as eCalls with
the automatic eCall flag set, but instead eCalls that are triggered automatically by the IVS in
an infinite loop.

2.2.1 Test Setup

The vehicle used in testing was equipped with three Gemalto eCall Test Box IVS’s. Each IVS
had a SIM card from one of the three mainland mobile service providers in Finland (Telia, Elisa
and DNA). The IVS with a Telia SIM card was capable of using only the 2G cellular network.
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The three IVS’s were connected to a laptop that was used to start and stop the tests and that
allowed for monitoring of the calls.

The IVS’s were configured to perform a TS12 eCall in an infinite loop once every 180 seconds.
The phone numbers associated with the SIM card were handed over to the PSAP system ad-
ministration staff and the PSAP system were configured to clear down the call before the call
would reach the human operators. Thus, there were no testing of the voice communication in
the automatic calls. For this reason, none of the three IVS’s had a microphone, or a headset
attached to them.

The driving route went through the 15 old PSAP areas that existed before they were merged
into the six larger ones, which are currently used in Finland.

2.2.2 Call Matching

In order to calculate various KPIs (Key Performance Indicators) for the end-to-end tests,
matching between the outgoing calls from the IVS and incoming calls to the PSAP had to be
performed based of the log files of both systems. New log analyzer software was written to
parse the log files, match the calls, match call-backs to their original call, match individual
events (e.g. LL-ACK sent/received), compare MSDs, and to calculate the KPIs.

Since the IVS and PSAP log files did not necessarily contain information that uniquely identify
the outgoing and incoming calls, especially in situations where a problem occurs during the call
(e.g. MSD not correctly transmitted or the incoming call’'s phone number was not available be-
cause of problems in the IVS registering to the cellular network), a matching based on scores
and thresholds was developed. Each call from the IVS was compared against all the incoming
calls to the PSAP that do not have a match yet and the call with the highest score, given it was
above a certain threshold, was deemed a match. The scoring takes into account MSDs sent/re-
ceived, ACKs sent/received, timings of various events (e.g. call activation, clear-down, ACKs)
with an accepted delay parameter, and number of times these events took place. For events
that with more certainty identify the calls (e.g. the timestamp within the MSD) the score was
higher than for events that can would not necessarily match between incoming and outgoing
calls (e.g. time of clear down). Scores were also deducted in case the events did not match.

The scores and the threshold for calls matching in the case where only uncertain information
was available was found by having the software output unmatched outgoing and incoming calls
and comparing those manually.

The software was written in a modular fashion so that for a different IVS or PSAP system only
the log parser portion needs to be implemented.

2.2.3 KPI Calculation
The following KPIs from the HeERO project (Gotte et. al. 2013) were selected for these end-to-
end tests:

- KPI_002a Success rate of completed eCalls using 112
- KPI_003 Success rate of received MSDs

- KPI_004 Success rate of correct MSDs

- KPI_005 Duration until MSD is presented in PSAP

- KPI_007a Duration of voice channel blocking

- KPI_008 Time for call establishment

The KPI_002a required that a bi-directional voice communication is possible. Since the auto-
matic calls did not actually include voice communication, the eCall vocoder indication of the
IVS modem was used instead. That is, the line “ecallco,1”, defined as “Inband modem is con-
nected to the rx path of the vocoder, transmitting and receiving voice was possible.” in the
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modem spesification, was required to be logged at least twice (first instance was at the begin-
ning of the call, second after transmitting the MSD).

In KPI_003 only the raw MSD was compared. In KPI_004 the values of the decode MSD were
compared. In both cases only the logged MSDs were compared, as in the testing setup there
were no human operators looking at the user interface of the PSAP system.

Similarly, for KPI_005, as the actual moment when the MSD is presented to the PSAP was not
available, the last row in the PSAP log for the call in question that contained the information
“"RINGING” after the MSD transmission was selected to take its place. Thus, this KPI does not
capture possible time the PSAP information system could spent between having an open voice
communication but no MSD information on the screen.

For KPI_007a the same “"RINGING” line of the PSAP log file was used to compare it against the
first instance of “ecallco,2” or “Inband modem is connected to the rx and tx path of the vo-
coder, transmitting and receiving voice is impossible.” by the IVS.

3. Results
3.1 Manual Calls

3.1.1 Friday 16.3.2018, 1st Test Day, Uusimaa

The tests were performed from a parking space at Metallimiehenkuja, Espoo between 10:10
and 14:15. The area of testing was within the Uusimaa area; therefore the test calls should
have been routed to the Kerava PSAP.

1st call; MNO: DNA; 2G; Manual Activation

The results of the first test call on the first day are presented in Table 1. The mobile network
operator of the SIM card used was DNA. The mobile network connected was 2G. The activation
type of the eCall was manual.

Table 1 Result of the first call of the first test day

Time of activation 10:36:30, 16.03.2018
GPS fix Yes

Call connected to PSAP Yes
Synchronization signal received from the PSAP Yes

LL-ACK received from the PSAP Yes

AL-ACK received from the PSAP Yes

Voice connection established after MSD transmission Yes

PSAP that answered the call Kerava
Correct phone number presented to the operator Yes

Sound quality of the voice call Good

MSD presented to the operator Yes
Coordinates presented to the operator Yes
Coordinates correspond to the location of the IVS Yes
Network-based location Yes

Location corresponds to the location of the IVS Yes

MSD retransmission successful Not performed
Synchronization signal received in MSD retransmission -

LL-ACK received in MSD retransmission -

AL-ACK received in MSD retransmission -
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Callback successful Yes, at 10:40:00
Voice connection established during callback Yes

MSD retransmission successful during callback Yes

Synchronization signal received in MSD retransmission dur- | Yes

ing callback

LL-ACK received in MSD retransmission during callback Yes

AL-ACK received in MSD retransmission during callback Yes

Timer T6 (IVS wait for AL-ACK, 5s) expired No

Coordinates corresponded to the location of the IVS Yes

Call disconnected By PSAP at 10:42:20

First activation of the call was performed at 10:31:10. The IVS registered to the DNA 2G net-
work in limited service state, which the AT Command Set document of the Cinterion AHS2-E
defines as “The MS [Mobile Station] was camping on a cell but not registered to the network.
Only emergency calls are allowed.” The call did connect to the PSAP, which did send the LL-
ACK and AL-ACK confirmations for the validity of the MSD, but instead of opening a voice
channel with the PSAP operator, either a busy signal or the hang up signal was briefly heard
before the call disconnected. The IVS log of the failed first activation was presented below in
Table 2 (note that in the IVS logs there was a two-hour time difference between the IVS time
gathered from the GPS signal and the actual local time). No clear reason for the disconnection
can be read from the IVS log.

Table 2 IVS log of the first (and failed) activation of the first test call on the first test day.

[08:31:13.070 16-03-18] Manual eCall: activation

[08:31:13.074 16-03-18][BOX_STATE] running, eCall, dialing

[08:31:13.079 16-03-18] Call Nr: 1

[08:31:13.198 16-03-18][->MUX]
at~scfg="call/Ecall/msd","02365C0481F7016991491421410C91441C17F80B55701A319D3D
OE50AA7DFE0010040100400020E0201E6C2D404021002468ACF13579BDEQ"
[08:31:13.214 16-03-18][<-M] ~SCFG:
"Call/Ecall/Msd","02365C0481F7016991491421410C91441C17F80B55701A319D3D0E50AA7
DFE0010040100400020E0201E6C2D404021002468ACF13579BDEQ"
[08:31:13.228 16-03-18][<-M] OK

[08:31:13.231 16-03-18] Radio MUTE ON

[08:31:13.235 16-03-18][INFO] IVS Call Cleardown Fallback Timer START
[08:31:13.343 16-03-18][->MUX] at+cecall=2

[08:31:13.347 16-03-18][<-M] OK

[08:31:13.359 16-03-18][<-M] ~SLCC: 1,0,2,0,0,0

[08:31:13.367 16-03-18][<-M] ~SLCC:

[08:31:16.536 16-03-18][<-M] ~SLCC: 1,0,3,0,0,0

[08:31:16.540 16-03-18] Alerting Timer START...

[08:31:16.548 16-03-18][<-M] ~SLCC:

[08:31:16.565 16-03-18][<-M] +CIEV: audio,1

[08:31:16.755 16-03-18][<-M] +CIEV: ecallco,1

[08:31:16.766 16-03-18][<-M] +CIEV: ecallco,?2

[08:31:16.770 16-03-18][BOX_STATE] running, eCall, connected
[08:31:16.775 16-03-18][BOX_STATE] running, eCall, transmitting
[08:31:16.786 16-03-18][<-M] ~SLCC: 1,0,0,0,0,0,"112",161
[08:31:16.791 16-03-18] Alerting Timer STOP...

[08:31:16.799 16-03-18][<-M] ~SLCC:

[08:31:16.806 16-03-18][<-M] +CIEV: call,1

[08:31:16.914 16-03-18][->MUX] AT~ASAFH=0,/beep_voiceprompt_8k.wav,,wav
[08:31:16.921 16-03-18][<-M] ~SAFH: 1

[08:31:16.924 16-03-18][<-M] +CME ERROR: unknown

[08:31:17.030 16-03-18][->MUX] at”~smoni
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[08:31:17.034 16-03-18][<-M] ASMONI: 2G,34,-78,244,91,1017,7E31,34,34,3,4,E,LIMSRV
[08:31:17.041 16-03-18][<-M] OK

[08:31:17.145 16-03-18][->MUX] at+cops?

[08:31:17.148 16-03-18][<-M] +COPS: 1

[08:31:17.152 16-03-18][<-M] OK

[08:31:19.060 16-03-18][<-M] +CIEV: ecallda,1

[08:31:21.819 16-03-18][<-M] +CIEV: ecallda,?2

[08:31:23.839 16-03-18][<-M] +CIEV: ecallda,3,0

[08:31:23.844 16-03-18][BOX_STATE] running, eCall, connected
[08:31:23.849 16-03-18] Placing MSD_#1 into buffer...

[08:31:25.341 16-03-18][<-M] +CIEV: ecallco,1

[08:31:26.977 16-03-18][->MUX]
at~scfg="call/Ecall/msd","02365C0881F7016991491421410C91441C17F80B55701A319D3D
OF10AA7DFC8010040100400020E0201E6C2D404021002468ACF13579BDEQ"
[08:31:26.992 16-03-18][<-M] NSCFG:
"Call/Ecall/Msd","02365C0881F7016991491421410C91441C17F80B55701A319D3D0F10AA7
DFC8010040100400020E0201E6C2D404021002468ACF13579BDEQ"
[08:31:27.007 16-03-18][<-M] OK

[08:31:28.413 16-03-18][INFO] Microphone plug detected

[08:31:35.848 16-03-18][<-M] +CIEV: ecallco,0

[08:31:35.856 16-03-18][<-M] ~SLCC:

[08:31:35.862 16-03-18][<-M] NO CARRIER

[08:31:35.866 16-03-18][BOX_STATE] running, eCall, disconnected
[08:31:35.872 16-03-18][<-M] eCall: deactivation

[08:31:35.876 16-03-18][BOX_STATE] running, eCall, callback
[08:31:35.881 16-03-18] Radio MUTE OFF

[08:31:35.885 16-03-18][<-M] +CIEV: call,0

[08:31:35.993 16-03-18][<-M] +CIEV: audio,0

[08:31:36.303 16-03-18][->MUX] AT+CEER

[08:31:36.306 16-03-18][<-M] +CEER: Normal call clearing

[08:31:36.311 16-03-18][<-M] OK

The results presented in Table 1 are collected from the second activation few minutes after the
first one. No problems were observed during the successful second activation. All tested func-
tions of eCall passed the test.

The retransmission of the MSD was not performed during the initial call due to a communica-
tion problem between the tester and the PSAP operator. However, the initial MSD transmis-
sion, the MSD retransmission during callback, and the MSD retransmission of the following test
calls when only chancing either the activation type or the network used with the same mobile
network operator were all successful. Thus, it is likely that the MSD retransmission during the
initial call of the first test call would have also been successful. However, for full test coverage
this test call should be repeated.

2nd call; MNO: DNA; 2G; Automatic activation
The results of the second test call on the first day are presented in
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Table 3. The mobile network operator of the SIM card used was DNA. The mobile network con-
nected was 2G. The activation type of the eCall was automatic.

56



Table 3 Result of the second call of the first test day

Time of activation 10:50:27, 16.03.2018
GPS fix Yes

Call connected to PSAP Yes
Synchronization signal received from the PSAP Yes

LL-ACK received from the PSAP Yes

AL-ACK received from the PSAP Yes

Voice connection established after MSD transmission Yes

PSAP that answered the call Kerava

Correct phone number presented to the operator Yes

Sound quality of the voice call Good

MSD presented to the operator Yes

Coordinates presented to the operator Yes

Coordinates correspond to the location of the IVS Yes
Network-based location Yes

Location corresponds to the location of the IVS Yes, <400 meters
MSD retransmission successful Yes
Synchronization signal received in MSD retransmission Yes

LL-ACK received in MSD retransmission Yes

AL-ACK received in MSD retransmission Yes

Callback successful Yes, at 10:53:11
Voice connection established during callback Yes

MSD retransmission successful during callback Yes
Synchronization signal received in MSD retransmission dur- | Yes

ing callback

LL-ACK received in MSD retransmission during callback Yes

AL-ACK received in MSD retransmission during callback Yes

Timer T6 (IVS wait for AL-ACK, 5s) expired No

Coordinates corresponded to the location of the IVS Yes

Call disconnected By PSAP at 10:55:23

No problems were observed during the second test call of the first day.

3rd call; NMO: DNA; 3G; Manual activation

The results of the third test call on the first day are presented in Table 5. The mobile network
operator of the SIM card used was DNA. The mobile network connected was 3G. The activation
type of the eCall was manual.

Before the test calls were initiated, the IVS was forced to connect to the DNA 3G network with
the AT+COPS command (see
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Table 4, where “"24412" is the GSM Location Area Identification (LAI) number for the DNA op-
erator).
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Table 4 Forcing the IVS to use DNA 3G network for the third call of the first day

[09:
[09:
[09:

02:
02:
02:

11.170 16-03-18][COM] at+cops=1,2,"24412",2
11.174 16-03-18][->MUX] at+cops=1,2,"24412",2
12.887 16-03-18][<-M] at+cops=1,2,"24412",2

[09:02:12.897 16-03-18][<-M] OK

[09:02:12.904 16-03-18][<-M] +CREG: 2
[09:02:12.911 16-03-18][<-M] +CIEV: eons,0,"","",0
[09:02:14.766 16-03-18][<-M] +CREG: 1

[09:02:14.774 16-03-18][<-M] +CIEV: eons,3,"DNA","DNA",1

[09:02:32.071 16-03-18][COM] AT+cops?
[09:02:32.074 16-03-18][->MUX] AT+cops?
[09:02:32.183 16-03-18][<-M] AT+cops?
[09:02:32.193 16-03-18][<-M] +COPS: 1,2,"24412" 2

Table 5 Result of the third call of the first test day

1%t try 2" try
Time of activation 11:19:48, 11:29:54
16.03.2018
GPS fix Yes Yes
Call connected to PSAP Yes (limited ser- | Yes
vice)
Synchronization signal received from the PSAP Yes No
LL-ACK received from the PSAP Yes No
AL-ACK received from the PSAP Yes No
Voice connection established after MSD transmission Yes Yes
PSAP that answered the call Kerava Kerava
Correct phone number presented to the operator No Yes
Sound quality of the voice call Good Bad
MSD presented to the operator No No
Coordinates presented to the operator No No
Coordinates correspond to the location of the IVS - -
Network-based location Yes -
Location corresponds to the location of the IVS Yes -
MSD retransmission successful No -
Synchronization signal received in MSD retransmission - -
LL-ACK received in MSD retransmission - -
AL-ACK received in MSD retransmission - -
Callback successful No -
Voice connection established during callback - -
MSD retransmission successful during callback - -
Synchronization signal received in MSD retransmission - -
during callback
LL-ACK received in MSD retransmission during callback - -
AL-ACK received in MSD retransmission during callback | - -
Timer T6 (IVS wait for AL-ACK, 5s) expired - -
Coordinates corresponded to the location of the IVS - -
Call disconnected By PSAP at By PSAP at
11:23:20 11:33:34
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The third call was at first initiated four times (at 11:03:28, 11:10:16, 11:17:48, and
11:19:48). The first three activations resulted in a "+CEER: No resources” error message with-
out the call ever connecting to the PSAP, likely due to poor signal strength. The IVS log of this
issue is presented in Table 6 using the first activation as an example.

Table 6 IVS log for the "No resources" issue

[09:03:24.880 16-03-18] Manual eCall: activation

[09:03:24.884 16-03-18][BOX_STATE] running, eCall, dialing
[09:03:24.889 16-03-18] Call Nr: 4

[09:03:25.008 16-03-18][->MUX]
at”scfg="call/Ecall/msd","02365C0481F7016991491421410C91441C17F80B55710B919D3D
2290AA7DADC010040100400020E0201E6C2D404021002468ACF13579BDEO"
[09:03:25.024 16-03-18][<-M] ~SCFG:
"Call/Ecall/Msd","02365C0481F7016991491421410C91441C17F80B55710B919D3D2290AA7
DADC010040100400020E0201E6C2D404021002468ACF13579BDEOQ"
[09:03:25.038 16-03-18][<-M] OK

[09:03:25.041 16-03-18] Radio MUTE ON

[09:03:25.045 16-03-18][INFO] IVS Call Cleardown Fallback Timer START
[09:03:25.154 16-03-18][->MUX] at+cecall=2

[09:03:25.158 16-03-18][<-M] OK

[09:03:25.170 16-03-18][<-M] +CIEV: ecallda,0

[09:03:25.180 16-03-18][<-M] ~SLCC: 1,0,2,0,0,0

[09:03:25.188 16-03-18][<-M] ~SLCC:

[09:03:36.658 16-03-18][<-M] NSLCC:

[09:03:36.667 16-03-18][<-M] NO CARRIER

[09:03:36.671 16-03-18][BOX_STATE] running, eCall, disconnected
[09:03:36.676 16-03-18][<-M] eCall: deactivation

[09:03:36.681 16-03-18][BOX_STATE] running, eCall, callback
[09:03:36.686 16-03-18] Radio MUTE OFF

[09:03:36.792 16-03-18][->MUX] AT+CEER

[09:03:36.796 16-03-18][<-M] +CEER: No resources

[09:03:36.800 16-03-18][<-M] OK

[09:04:39.626 16-03-18][COM] AT+cops?

[09:04:39.629 16-03-18][->MUX] AT+cops?

[09:04:39.738 16-03-18][<-M] AT+cops?

[09:04:39.745 16-03-18][<-M] +COPS: 1,2,"24412",2

[09:04:39.756 16-03-18][<-M] OK

The fourth activation did connect to the PSAP, but the IVS registered to the network in a lim-
ited service state. The results of this call are presented in the first column of Table 5. The
phone number presented to the PSAP operator was “Sonera SIM-less or home operator’s weak
signal”. Since the MNO was DNA, instead of Sonera/Telia, it is more likely that the issue was a
weak signal from the 3G DNA network at the testing site.

In order to confirm that the problems faced in the call were due to the weak 3G signal, the test
was repeated. The results of this call are presented in the second column of Table 5. The oper-
ator reported that this time the number presented in the user interface of the PSAP system
was the “normal number” and not a SIM-less one. However, the MSD transfer was unsuccess-
ful. The system did present a location for the vehicle, but it was roughly 40 minutes old. This
was presumably the location of the second test case (see
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Table 3), which was automatically, but falsely, linked to this eCall. After the discussion with the
operator regarding the incoming number of the call and location presented, the sound quality
became disruptive and communication between the tester and the operator was impossible.
The disruption was high frequency break offs in the voice connection so that both the tester
and the operator could only hear a few syllables here and there. Thus, it was not possible to
ask the operator to test MSD retransmission or callback.

4th call; NMO: DNA; 3G; Automatic activation

The results of the fourth test call on the first day are presented in Table 7. The mobile network
operator of the SIM card used was DNA. The mobile network connected was 3G (forced). The
activation type of the eCall was automatic.

The call was first activated at 11:42:31, which resulted in the "+CEER: No resources” error
message. The IVS was reset before the second activation, at 11:48:52, but the call still re-
sulted in the same error message. The third activation, at 11:54:30, however, did connect

properly.
Table 7 Result of the fourth call of the first test day

Time of activation 11:54:30, 16.03.2018
GPS fix Yes

Call connected to PSAP Yes

Synchronization signal received from the PSAP Yes

LL-ACK received from the PSAP Yes

AL-ACK received from the PSAP Yes

Voice connection established after MSD transmis- Yes

sion

PSAP that answered the call Kerava

Correct phone nhumber presented to the operator Yes

Sound quality of the voice call Mostly good, initially some disruption
MSD presented to the operator Yes

Coordinates presented to the operator Yes

Coordinates correspond to the location of the IVS Yes

Network-based location Yes

Location corresponds to the location of the IVS Yes

MSD retransmission successful Yes

Synchronization signal received in MSD retrans- Yes

mission

LL-ACK received in MSD retransmission Yes

AL-ACK received in MSD retransmission Yes

Callback successful Yes, at 11:57:28
Voice connection established during callback Yes (slight disruptions in the voice call)
MSD retransmission successful during callback Yes

Synchronization signal received in MSD retrans- Yes

mission during callback

LL-ACK received in MSD retransmission during Yes

callback

AL-ACK received in MSD retransmission during Yes

callback

Timer T6 (IVS wait for AL-ACK, 5s) expired No

Coordinates corresponded to the location of the Yes (“location 3 minutes ago”)
IVS

Call disconnected By PSAP at 12:00:22
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All the eCall features tested worked as expected, although it was unclear whether the coordi-
nates presented to the operator during the callback were the coordinates that were transferred
in the MSD retransmission during callback, as the PSAP user interface reported the time of the
location as "3 minutes ago”. The coordinates could thus be from the MSD retransmission of the
initial call.

The disruptions in the voice call that made the previous test call impossible to perform fully did
occur at the beginning of this test call and at the start of the voice connection during callback.
However, they suddenly stopped, and a clear voice communication was possible.

5th call; NMO: Elisa; 2G; Manual activation

The results of the fifth test call on the first day are presented in Table 8. The mobile network
operator of the SIM card used was Elisa (expired prepaid). The mobile network connected was
2G. The activation type of the eCall was manual.

In interpreting the results of the fifth call of the first testing day it should be noted, that at the
time of testing it was not known that the Elisa prepaid cell phone plan had been surreptitiously
terminated at some point between the previous time it was used in testing and the start of the
end-to-end tests. During the test calls on Tuesday 20.3.2018, the third test day, the pattern
became clear, as it would be unlikely that the Elisa network would have a weak signal at each
test site. This was confirmed by trying to use the SIM card for regular phone calls. A new Elisa
prepaid plan for bought for the fourth testing day onwards.

The fifth test call was performed twice, as the IVS initially lacked a GPS fix. Both calls are pre-
sented in Table 8.

Table 8 Result of the fifth call of the first test day

1%t try, no GPS 2" try, with GPS
fix fix
Time of activation 12:08:47, 12:27:22,
16.03.2018 16.03.2018
GPS fix No Yes
Call connected to PSAP Yes (limited ser- | Yes (limited ser-
vice) vice)
Synchronization signal received from the PSAP Yes Yes
LL-ACK received from the PSAP Yes Yes
AL-ACK received from the PSAP Yes Yes
Voice connection established after MSD transmission | Yes Yes
PSAP that answered the call Kerava Kerava
Correct phone number presented to the operator No No
Sound quality of the voice call Good Good
MSD presented to the operator Yes Yes
Coordinates presented to the operator No Yes
Coordinates correspond to the location of the IVS - Yes
Network-based location No No
Location corresponds to the location of the IVS - -
MSD retransmission successful Yes Yes
Synchronization signal received in MSD retransmis- Yes Yes
sion
LL-ACK received in MSD retransmission Yes Yes
AL-ACK received in MSD retransmission Yes Yes
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Callback successful No No
Voice connection established during callback - -
MSD retransmission successful during callback - -
Synchronization signal received in MSD retransmis- - -
sion during callback
LL-ACK received in MSD retransmission during - -
callback
AL-ACK received in MSD retransmission during - -
callback
Timer T6 (IVS wait for AL-ACK, 5s) expired - -
Coordinates corresponded to the location of the IVS - -
Call disconnected By PSAP at By PSAP at
12:11:27 12:30:38

Because of the limited service state, the PSAP cannot perform a callback, as the system was
not offered the correct phone number of the SIM card used. For the same reason, the network-
based location cannot be performed for "SIM-less” calls, unless they were routed through Te-
lia’'s network, which, at the time of testing, was the only MNO that had a workaround created
to allow for the triangulation in these cases.

As the IVS did not have a GPS fix during the first call, it send the configured default coordi-
nates, which correspond to a location in Germany, in the MSD. This was a likely reason why
the GPS coordinates were not presented to the operator on the first call, as the location was
significantly outside the borders of Finland and thus outside the map presented to the operator
in the PSAP user interface.

6th call; NMO: Elisa; 2G; Automatic activation

On the sixth test call on the first day the mobile network operator of the SIM card used was
Elisa (expired prepaid), the mobile network connected was 2G, and the activation type of the
eCall was automatic.

The call was activated on 12:34:51 and disconnected by the PSAP at 12:37:08. The results
were identical to those of the previous call, which can be seen on the second column of Table
8.

7th call; NMO: Elisa; 3G; Manual activation

The results of the seventh test call on the first day are presented in Table 9. The mobile net-
work operator of the SIM card used was Elisa (expired prepaid). The mobile network connected
was 3G. The activation type of the eCall was manual.

Table 9 Result of the seventh call of the first test day

Time of activation 12:47:60, 16.03.2018
GPS fix Yes

Call connected to PSAP Yes (limited service)
Synchronization signal received from the PSAP Yes

LL-ACK received from the PSAP Yes

AL-ACK received from the PSAP Yes

Voice connection established after MSD transmission Yes

PSAP that answered the call Kerava

Correct phone number presented to the operator No, “Sonera SIM-less”
Sound quality of the voice call Good
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MSD presented to the operator No
Coordinates presented to the operator No
Coordinates correspond to the location of the IVS -
Network-based location No
Location corresponds to the location of the IVS -
MSD retransmission successful No
Synchronization signal received in MSD retransmission -
LL-ACK received in MSD retransmission -
AL-ACK received in MSD retransmission -
Callback successful No

Voice connection established during callback

MSD retransmission successful during callback

Synchronization signal received in MSD retransmission dur-
ing callback

LL-ACK received in MSD retransmission during callback

AL-ACK received in MSD retransmission during callback

Timer T6 (IVS wait for AL-ACK, 5s) expired

Coordinates corresponded to the location of the IVS

Call disconnected

By PSAP at 12:49:52

Unlike in the previous test calls using the discontinued Elisa prepaid SIM card, in the seventh
call the message presented in the incoming number field to the operator was “Sonera SIM-
less”. Regardless, the network-based location could not be performed.

The PSAP responded with positive LL-ACKs and AL-ACKS to the MSD sent, but the operator did
not see the received data on the PSAP user interface. Using the PSAP interface to send a signal
to the IVS requesting to retransmit the MSD did not have any effect at either end.

8th call; NMO: Elisa; 3G; Automatic activation

The results of the eighth test call on the first day are presented in Table 10. The mobile net-
work operator of the SIM card used was Elisa (expired prepaid). The mobile network connected

was 3G. The activation type of the eCall was automatic.

Table 10 Result of the eighth call of the first test day

Time of activation

12:54:36, 16.03.2018

GPS fix

Yes

Call connected to PSAP

Yes (limited service)

Synchronization signal received from the PSAP Yes
LL-ACK received from the PSAP Yes
AL-ACK received from the PSAP Yes
Voice connection established after MSD transmission Yes
PSAP that answered the call Kerava
Correct phone number presented to the operator No, “Sonera SIM-less”
Sound quality of the voice call Good
MSD presented to the operator No
Coordinates presented to the operator No
Coordinates correspond to the location of the IVS -
Network-based location Yes
Location corresponds to the location of the IVS Yes
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MSD retransmission successful No

Synchronization signal received in MSD retransmission -

LL-ACK received in MSD retransmission -

AL-ACK received in MSD retransmission -

Callback successful No

Voice connection established during callback -

MSD retransmission successful during callback -

Synchronization signal received in MSD retransmission dur- | -
ing callback

LL-ACK received in MSD retransmission during callback -

AL-ACK received in MSD retransmission during callback -

Timer T6 (IVS wait for AL-ACK, 5s) expired -

Coordinates corresponded to the location of the IVS -

Call disconnected By PSAP at 12:56:03

Changing the activation type from manual to automatic produced similar results as in the pre-
vious call, with the exception that the network-based location worked and resulted in a loca-
tion that was roughly the same as the actual location of the IVS.

9th call; NMO: Telia; 3G; Manual activation

The results of the ninth test call on the first day are presented in Table 11. The mobile network
operator of the SIM card used was Telia. The mobile network connected was 3G. The activation
type of the eCall was manual.

Table 11 Result of the ninth call of the first test day

Time of activation 13:01:28, 16.03.2018

GPS fix Yes

Call connected to PSAP Yes

Synchronization signal received from the PSAP Yes

LL-ACK received from the PSAP Yes

AL-ACK received from the PSAP Yes

Voice connection established after MSD transmission Yes

PSAP that answered the call Kerava

Correct phone number presented to the operator Yes, in “ProCenter”, not in
PSAP Ul

Sound quality of the voice call Good

MSD presented to the operator No

Coordinates presented to the operator No

Coordinates correspond to the location of the IVS -

Network-based location No

Location corresponds to the location of the IVS -

MSD retransmission successful No

Synchronization signal received in MSD retransmission -

LL-ACK received in MSD retransmission -

AL-ACK received in MSD retransmission -

Callback successful Only as a normal phone call, at
13:04:30

Voice connection established during callback Yes

MSD retransmission successful during callback No
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Synchronization signal received in MSD retransmission dur- | -
ing callback

LL-ACK received in MSD retransmission during callback -

AL-ACK received in MSD retransmission during callback -

Timer T6 (IVS wait for AL-ACK, 5s) expired -

Coordinates corresponded to the location of the IVS

Call disconnected By PSAP at 13:05:01

The operator reported that the work ticket (“lappu” or “keikkalappu”) in the PSAP user inter-
face did not open. The operator did not find a way to open it manually. Without the work
ticket, the operator was unable to see MSD contents, ask for MSD retransmission, make eCall
callback, or try the network-based location feature. The operator also did not see the phone
number of the incoming call in the PSAP user interface but did see it in the ProCenter queueing
system. The operator was able to make regular phone call callback by typing the number in
manually, but, as it was not recognized as an eCall, MSD retransmission was not possible.

10th call; NMO: Telia; 3G; Automatic activation

On the tenth test call on the first day the mobile network operator of the SIM card used was
Telia, the mobile network connected was 3G, and the activation type of the eCall was auto-
matic. The call was activated on 13:08:56 and disconnected by the PSAP at 13:13:10. All the
eCall features worked as expected, the call passed all the test cases, and no anomalies oc-
curred during the test.

11th call; NMO: Telia; 2G; Manual activation

On the 11th test call on the first day the mobile network operator of the SIM card used was
Telia, the mobile network connected was 2G, and the activation type of the eCall was manual.
The call was activated on 13:17:01 and disconnected by the PSAP at 13:20:06. All the eCall
features worked as expected, the call passed all the test cases, and no anomalies occurred
during the test.

12th call; NMO: Telia; 2G; Automatic activation

On the 12th test call on the first day the mobile network operator of the SIM card used was
Telia, the mobile network connected was 2G, and the activation type of the eCall was auto-
matic. The call was activated on 13:23:31 and disconnected by the PSAP at 13:26:51. All the
eCall features worked as expected, the call passed all the test cases, and no anomalies oc-
curred during the test.

13th call; NMO: Mtel; 2G; Manual activation

The results of the 13th test call on the first day are presented in Table 12. The mobile network
operator of the SIM card used was Mtel (Bulgarian, has a roaming agreement with Finnish op-
erators). The mobile network connected was 2G. The activation type of the eCall was manual.

Table 12 Result of the 13th call of the first test day

Time of activation 13:32:49, 16.03.2018
GPS fix Yes

Call connected to PSAP Yes

Synchronization signal received from the PSAP Yes

LL-ACK received from the PSAP Yes

AL-ACK received from the PSAP Yes

Voice connection established after MSD transmission Yes

PSAP that answered the call Kerava

Correct phone number presented to the operator Yes
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Sound quality of the voice call Good for tester, some noise re-
ported by the operator

MSD presented to the operator No
Coordinates presented to the operator No
Coordinates correspond to the location of the IVS -

Network-based location No

Location corresponds to the location of the IVS -

MSD retransmission successful No

Synchronization signal received in MSD retransmission -

LL-ACK received in MSD retransmission -

AL-ACK received in MSD retransmission -

Callback successful No

Voice connection established during callback -

MSD retransmission successful during callback -

Synchronization signal received in MSD retransmission dur- | -
ing callback

LL-ACK received in MSD retransmission during callback -

AL-ACK received in MSD retransmission during callback -

Timer T6 (IVS wait for AL-ACK, 5s) expired -

Coordinates corresponded to the location of the IVS

Call disconnected By PSAP at 13:35:16

It was known beforehand, from the information provided by the Finnish Emergency Response
Centre Administration, that callback, MSD retransmission, and the network-based location do
not work with a foreign SIM card.

The PSAP responded to the MSD with both LL-ACK and AL-ACK, which can be seen in both the
IVS log and the PSAP system log, but the operator reported that they did not see any vehicle
information or location information in the PSAP user interface. The call was recognized as an
eCall. If the PSAP responds with LL-ACK and AL-ACK to the MSD transmission, it acknowledges
that the encoded MSD was correct (the checksum calculated at the PSAP matches the one in-
cluded in the MSD) and that the decoded MSD contents are valid according to EN15722:2015.
If the MSD contents are checked to be valid, there should be no reason not to display them in
the user interface of the PSAP. In fact, the decoded MSD contents are printed in the PSAP sys-
tem log, as can be seen from Table 13.

Table 13 Excerpt from the PSAP system log presenting the contents of the decoded MSD
from a test call using a foregin SIM card with roaming

<extendedECallMessage>
<sender>[phone number redacted]</sender>
<receivedAtPsap>2018-03-16T11:32:57.153Z</receivedAtPsap>
<uuid>2c0c801f-d76f-47ba-a79f-5915c20aal66</uuid>
<msd>
<msdOrigin>EU</msdOrigin>
<messageldentifier>1</messageldentifier>
<control>
<automaticActivation>false</automaticActivation>
<testCall>false</testCall>
<positionCanBeTrusted>true</positionCanBeTrusted>
<vehicleType>passengerVehicleClassM1</vehicleType>
</control>
<vehicleldentificationNumber>[VIN redacted]</vehicleldentificationNumber>
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<vehiclePropulsionStorageType>
<gasolineTank>true</gasolineTank>
<dieselTank>false</dieselTank>
<compressedNaturalGas>false</compressedNaturalGas>
<liquidPropaneGas>false</liquidPropaneGas>
<electricEnergyStorage>false</electricEnergyStorage>
<hydrogenStorage>false</hydrogenStorage>
<otherStorage>false</otherStorage>
</vehiclePropulsionStorageType>
<timestamp>2018-03-16T11:32:50.000Z</timestamp>
<vehicleLocation>
<position n="0">
<latitude>60.18231333333333</latitude>
<longitude>24.829388333333334</longitude>
</position>
<position n="1">
<latitude>60.18231333333333</latitude>
<longitude>24.829388333333334</longitude>
</position>
<position n="2">
<latitude>60.18231333333333</latitude>
<longitude>24.829388333333334</longitude>
</position>
</vehicleLocation>
<vehicleDirection>178</vehicleDirection>
<numberOfPassengers>1</numberOfPassengers>
</msd>
<optionalData>
<id>1.0.14817.106.2.1</id>
<raw>0123456789ABCDEF</raw>
</optionalData>
</extendedECallMessage>

14th call; NMO: Mtel; 2G; Automatic activation

On the 14th test call on the first day the mobile network operator of the SIM card used was
Mtel, the mobile network connected was 2G, and the activation type of the eCall was auto-
matic. The call was activated on 13:41:58 and disconnected by the PSAP at 13:45:03.

It was identical to the previous call using the foreign SIM card: call recognized as eCall, LL-
and AL-ACK were received, correct number at the PSAP system, MSD not presented to the op-
erator, MSD retransmission impossible, callback impossible, and network-based location im-
possible.

15th call; NMO: Mtel; 3G; Manual activation

On the 15th test call on the first day the mobile network operator of the SIM card used was
Mtel, the mobile network connected was 3G, and the activation type of the eCall was manual.
The call was activated on 13:49:37 and disconnected by the PSAP at 13:55:47.

It was nearly identical to the previous calls using the foreign SIM card: call recognized as
eCall, LL- and AL-ACK were received, correct number at the PSAP system, MSD not presented
to the operator, MSD retransmission impossible, and network-based location impossible. The
exception was that the operator was able to perform the callback to the IVS by manually typ-
ing the number presented to them in the PSAP user interface by prepending the numbers “00”
to the phone number. However, this callback was not recognized as an eCall, but as a regular
phone call. Thus, only the voice connection worked during callback.

16th call; NMO: Mtel; 3G; Automatic activation
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On the 16th test call on the first day the mobile network operator of the SIM card used was
Mtel, the mobile network connected was 3G, and the activation type of the eCall was auto-
matic. The call was activated on 13:58:47 and disconnected by the PSAP at 14:02:20.

It was identical to the previous call using the foreign SIM card: call recognized as eCall, LL-
and AL-ACK were received, correct number at the PSAP system, MSD not presented to the op-
erator, MSD retransmission impossible, network-based location impossible, and callback only
successful as a regular phone call when dialing manually and prepending “00” to the phone
number.

Summary of the Test Calls of the First Day
The summary of the results of the test calls of the first day are presented in Table 14. The re-
sult of each test call is grouped into one of the following categories:

e OK = everything worked as expected

o = slight problems, but can be said to pass the test
o = partly worked, but cannot be said to pass the test
¢ X = failed

e - = not tested

Table 14 Summary of the test results of the first day

Call | NMO Net. | Act. | PSAP | Phone# | Sound | MSD | MSD | NBL | Call MSD
2 back | 3
1 DNA 2G Man. | OK OK OK OK - OK | OK OK
2 DNA 2G Auto. | OK OK OK OK OK OK | OK OK
3 DNA 3G Man. | OK OK X X X X X X
4 DNA 3G Auto. | OK OK OK OK OK | OK OK
5 Elisa 2G Man. | OK X OK OK OK X X -
(exp.) | LS
6 Elisa 2G Auto. | OK X OK OK OK X X -
(exp.) | LS
7 Elisa 3G Man. | OK X OK X X X -
(exp.) | LS
8 Elisa 3G Auto. | OK X OK X OK | X -
(exp.) | LS
9 Telia 3G Man. | OK OK OK X X X
10 | Telia 3G Auto. | OK OK OK OK OK OK | OK OK
11 Telia 2G Man. | OK OK OK OK OK OK | OK OK
12 | Telia 2G Auto. | OK OK OK OK OK OK OK OK
13 Mtel 2G Man. | OK OK X X X -
14 Mtel 2G Auto. | OK OK OK X X X -
15 Mtel 3G Man. | OK OK OK X X X
16 Mtel 3G Auto. | OK OK OK X X X

A major issue with the processing of the contents of the MSD was found when activating eCalls
using a foreign SIM card. The PSAP system received and decoded the MSD and checked its va-
lidity as evidenced by the LL-ACK and AL-ACK confirmations present in the IVS log and the
PSAP system log and the decoded MSD present in the PSAP system log. However, while a voice
communication was possible with the PSAP operator, they were not presented by the contents
of the MSD by the PSAP user interface. Furthermore, even though the foreign SIM card had
roaming within Finland, callback was not possible in a straightforward manner from the PSAP
system. One PSAP operator was able to perform the callback by manually changing the hum-
ber and performing the call as a regular phone call. Thus, the MSD retransmission during
callback was not possible either.
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The Elisa prepaid contract was expired during the test calls and, thus, was not a representative
use case of performing eCalls using a SIM card from Elisa. Nevertheless, it was an interesting
test configuration, as emergency calls from expired prepaid contracts should still work. In the
test it performed sporadically. There were more problems with the MSD when using a 3G net-
work compared to 2G, whereas the network-based location worked only once (3G and auto-

matic activation). The variations in the handling of the eCalls from an expired Finnish prepaid
are likely related to the differences in the routing of the calls to the PSAP.

There were signal strength issues with the DNA 3G network at the testing site. Especially the
third test call (DNA, 3G, manual activation) should be re-tested.

3.1.2 Monday 19.3.2018, 2nd Test Day, Kuopio

The tests were performed from a parking space at ABC Tuukkala in Mikkeli between 12:30 and
15:15. The area of testing was within the “Itd- ja Kaakkois-Suomi” PSAP area, therefore the

test calls should have been routed to the Kuopio PSAP.

1st call; MNO: Telia; 3G; Manual Activation

The results of the first test call on the second day are presented in Table 15. The mobile net-
work operator of the SIM card used was Telia. The mobile network connected was 3G. The ac-

tivation type of the eCall was manual.

Table 15 Result of the first call of the second test day

2nd activation

3rd activation

Time of activation 12:37:19, 12:49:58
19.03.2018
GPS fix Yes Yes
Call connected to PSAP Yes Yes
Synchronization signal received from the PSAP Yes Yes
LL-ACK received from the PSAP No Yes
AL-ACK received from the PSAP Yes Yes
Voice connection established after MSD transmission | Yes Yes
PSAP that answered the call Kuopio Kuopio
Correct phone number presented to the operator Yes Yes
Sound quality of the voice call Good, minor dis- | Good
ruptions
MSD presented to the operator Yes Yes
Coordinates presented to the operator Yes Yes
Coordinates correspond to the location of the IVS Yes Yes
Network-based location Yes Yes
Location corresponds to the location of the IVS Yes Yes
MSD retransmission successful - Yes
Synchronization signal received in MSD retransmis- - Yes
sion
LL-ACK received in MSD retransmission - Yes
AL-ACK received in MSD retransmission - Yes
Callback successful No Yes, at 12:52:37

Voice connection established during callback

Yes

MSD retransmission successful during callback

Yes

Synchronization signal received in MSD retransmis-
sion during callback

Yes
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LL-ACK received in MSD retransmission during - Yes
callback

AL-ACK received in MSD retransmission during - Yes
callback

Timer T6 (IVS wait for AL-ACK, 5s) expired - No
Coordinates corresponded to the location of the IVS - Yes

Call disconnected By ? at 12:40:31 | By PSAP at

12:54:08

The first activation was performed at 12:35:21, but the call was not established. The IVS
logged an error “"+CEER: Low level failure no redial allowed”. Since the problem seemed to be
on the IVS side, the test was run again. The second activation was performed at 12:37:19 and
its results are presented in Table 15. However, the call was suddenly disconnected during the
test with an error “+CEER: No cause information available”. Neither the tester nor the PSAP
operator were unable to identify any action that might have led to the disconnection. Callback
was also impossible, even manually from the telephone set, as reported by the PSAP person-
nel.

The call was activated for the third time at 12:49:58 and this time all the test cases passed
without problems.

2nd call; MNO: Telia; 3G; Automatic activation

The results of the second test call on the second day are presented in Table 16. The mobile
network operator of the SIM card used was Telia. The mobile network connected was 3G. The
activation type of the eCall was automatic.

Table 16 Result of the second call of the second test day

Time of activation 12:59:40, 19.03.2018
GPS fix Yes
Call connected to PSAP Yes
Synchronization signal received from the PSAP Yes
LL-ACK received from the PSAP No
AL-ACK received from the PSAP Yes
Voice connection established after MSD transmission Yes
PSAP that answered the call Kuopio
Correct phone number presented to the operator Yes
Sound quality of the voice call Good
MSD presented to the operator Yes
Coordinates presented to the operator Yes
Coordinates correspond to the location of the IVS Yes
Network-based location Yes
Location corresponds to the location of the IVS Yes
MSD retransmission successful Yes
Synchronization signal received in MSD retransmission Yes
LL-ACK received in MSD retransmission Yes
AL-ACK received in MSD retransmission Yes
Callback successful No
Voice connection established during callback -
MSD retransmission successful during callback -
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Synchronization signal received in MSD retransmission during | -
callback
LL-ACK received in MSD retransmission during callback -
AL-ACK received in MSD retransmission during callback -
Timer T6 (IVS wait for AL-ACK, 5s) expired -
Coordinates corresponded to the location of the IVS -
Call disconnected By PSAP at 13:02:15

First activation of the test call resulted in the "+CEER: Low level failure no redial allowed” error
message at 12:58:53, but the second activation led to an established call.

All the other test cases for the functions of eCall passed apart from callback. The operator re-
portedly heard an intercept message “Valitsemaanne numeroon ei juuri nyt saada yhteytta”
("The number you have dialed cannot be reached.”) when activating callback.

3rd call; NMO: Telia; 2G; Manual activation

On the third test call on the second day the mobile network operator of the SIM card used was
Telia. The mobile network connected was 2G. The activation type of the eCall was manual.
The call was activated at 13:08:20 and disconnected by the PSAP at 13:12:29. All test cases
passed without problems.

4th call; NMO: Telia; 2G; Automatic activation

The results of the fourth test call on the second day are presented in Table 17. The mobile net-
work operator of the SIM card used was Telia. The mobile network connected was 2G. The ac-
tivation type of the eCall was automatic.

Table 17 Result of the fourth call of the second test day

Time of activation 13:14:20, 19.03.2018
GPS fix Yes
Call connected to PSAP Yes
Synchronization signal received from the PSAP Yes
LL-ACK received from the PSAP Yes
AL-ACK received from the PSAP Yes
Voice connection established after MSD transmission Yes
PSAP that answered the call Kuopio
Correct phone number presented to the operator Yes
Sound quality of the voice call Good
MSD presented to the operator No
Coordinates presented to the operator No
Coordinates correspond to the location of the IVS -
Network-based location No
Location corresponds to the location of the IVS -

MSD retransmission successful Yes
Synchronization signal received in MSD retransmission Yes
LL-ACK received in MSD retransmission Yes
AL-ACK received in MSD retransmission Yes
Callback successful Yes, at 13:18:43
Voice connection established during callback Yes
MSD retransmission successful during callback Yes
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Synchronization signal received in MSD retransmission during | Yes

callback

LL-ACK received in MSD retransmission during callback Yes

AL-ACK received in MSD retransmission during callback Yes

Timer T6 (IVS wait for AL-ACK, 5s) expired No

Coordinates corresponded to the location of the IVS -

Call disconnected By PSAP at 13:20:12

The contents of the first MSD transmission were not presented to the operator, who reported
that the work ticket for the call in the PSAP user interface did not open. The PSAP system did
receive and decode the MSD contents as the LL-ACK and AL-ACK were received by the IVS.
The PSAP system logs show that, at first, the IVS and the PSAP were not able to synchronize
and the sent MSD did not pass the CRC check. Once the PSAP restarted the process and sent a
request to start sending the MSD, synchronization was possible and the MSD was successfully
received and decoded and the LL-ACK and AL-ACK were sent. However, this was not presented
in the PSAP user interface. The PSAP operator was able to open the work ticket manually, after
which the MSD retransmission was possible and the contents of the subsequent MSD transmis-
sion were presented to the operator.

During callback, the IVS received the request to send new MSD and received the LL-ACK and
AL-ACK from the PSAP, but the contents of the MSD were not presented to the operator.

5th call; NMO: Elisa; 2G; Manual activation

The results of the fifth test call on the second day are presented in Table 18. The mobile net-
work operator of the SIM card used was Elisa (expired prepaid). The mobile network connected
was 2G. The activation type of the eCall was manual.

Table 18 Result of the fifth call of the second test day

Time of activation 13:24:41, 19.03.2018
GPS fix Yes

Call connected to PSAP Yes (limited service)
Synchronization signal received from the PSAP Yes

LL-ACK received from the PSAP Yes

AL-ACK received from the PSAP Yes

Voice connection established after MSD transmission Yes

PSAP that answered the call Kuopio
Correct phone number presented to the operator No, “SIM-less”
Sound quality of the voice call Good

MSD presented to the operator No
Coordinates presented to the operator No
Coordinates correspond to the location of the IVS -
Network-based location No

Location corresponds to the location of the IVS -

MSD retransmission successful No
Synchronization signal received in MSD retransmission -

LL-ACK received in MSD retransmission -

AL-ACK received in MSD retransmission -

Callback successful No

Voice connection established during callback -

MSD retransmission successful during callback -
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Synchronization signal received in MSD retransmission dur- -
ing callback

LL-ACK received in MSD retransmission during callback -

AL-ACK received in MSD retransmission during callback -

Timer T6 (IVS wait for AL-ACK, 5s) expired

Coordinates corresponded to the location of the IVS

Call disconnected

By PSAP at 13:27:33

The expired prepaid caused the call to be established in a limited service state. In this case,
the MSD retransmission and callback were not possible. Furthermore, the PSAP user interface
again did not open the work ticket for the phone call automatically, but had to be manually
opened, so the contents of the initial MSD transmission were not shown to the operator but

were received and decoded by the PSAP system.

6th call; NMO: Elisa; 2G; Automatic activation

The results of the sixth test call on the second day are presented in Table 19. The mobile net-
work operator of the SIM card used was Elisa (expired prepaid). The mobile network connected

was 2G. The activation type of the eCall was automatic.

Table 19 Result of the sixth call of the second test day

Time of activation

13:37:01, 19.03.2018

GPS fix

Yes

Call connected to PSAP

Yes (limited service)

Synchronization signal received from the PSAP Yes
LL-ACK received from the PSAP Yes
AL-ACK received from the PSAP Yes
Voice connection established after MSD transmission Yes
PSAP that answered the call Kuopio
Correct phone number presented to the operator No, “"SIM-less”
Sound quality of the voice call Good
MSD presented to the operator Yes
Coordinates presented to the operator No
Coordinates correspond to the location of the IVS -
Network-based location No

Location corresponds to the location of the IVS

MSD retransmission successful

Yes (but no location displayed)

Synchronization signal received in MSD retransmission

Yes

LL-ACK received in MSD retransmission Yes
AL-ACK received in MSD retransmission Yes
Callback successful No

Voice connection established during callback

MSD retransmission successful during callback

Synchronization signal received in MSD retransmission
during callback

LL-ACK received in MSD retransmission during callback

AL-ACK received in MSD retransmission during callback

Timer T6 (IVS wait for AL-ACK, 5s) expired

Coordinates corresponded to the location of the IVS

Call disconnected

By PSAP at 13:40:48
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The MSD information was not displayed to the PSAP operator, as the work ticket for the call
did not open up in the PSAP user interface. Unlike in the previous call with the expired prepaid,
after manually opening the work ticket the MSD retransmission was possible. However, while
the operator was able to see the vehicle related information (e.g. VIN number), they could not

see the location of the vehicle.

7th call; NMO: Elisa; 3G; Manual activation

The results of the seventh test call on the second day are presented in Table 20. The mobile
network operator of the SIM card used was Elisa (expired prepaid). The mobile network con-

nected was 3G. The activation type of the eCall was manual.

Table 20 Result of the seventh call of the second test day

Time of activation 13:45:59, 19.03.2018
GPS fix Yes

Call connected to PSAP Yes (limited service)
Synchronization signal received from the PSAP Yes

LL-ACK received from the PSAP Yes

AL-ACK received from the PSAP Yes

Voice connection established after MSD transmission Yes

PSAP that answered the call Kuopio

Correct phone nhumber presented to the operator No, “Sonera SIM-less”
Sound quality of the voice call Good

MSD presented to the operator No

Coordinates presented to the operator No

Coordinates correspond to the location of the IVS -

Network-based location No

Location corresponds to the location of the IVS -

MSD retransmission successful Yes

Synchronization signal received in MSD retransmission Yes

LL-ACK received in MSD retransmission Yes

AL-ACK received in MSD retransmission Yes

Callback successful No

Voice connection established during callback -

MSD retransmission successful during callback -

Synchronization signal received in MSD retransmission dur- -

ing callback

LL-ACK received in MSD retransmission during callback -

AL-ACK received in MSD retransmission during callback -

Timer T6 (IVS wait for AL-ACK, 5s) expired -

Coordinates corresponded to the location of the IVS -

Call disconnected By PSAP at 13:49:10

The test call was similar to the previous one, but this time the operator was able to see all the
contents of the MSD after the retransmission request.

The operator also reported that the contents of the MSD of a previous test eCall had been
combined with an emergency call that was not one of the test calls. This was a known problem
to the Finnish Emergency Response Centre Administration, which is why SIM-less eCalls were
not part of the final test plan. Thus, it seems the expired prepaid was affected by the same
problems as an IVS without a SIM card.
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8th call; NMO: Elisa; 3G; Automatic activation

The results of the eighth test call on the second day are presented in Table 21. The mobile net-
work operator of the SIM card used was Elisa (expired prepaid). The mobile network connected
was 3G. The activation type of the eCall was automatic.

Table 21 Result of the eighth call of the second test day

Time of activation 13:51:22, 19.03.2018
GPS fix Yes

Call connected to PSAP Yes (limited service)
Synchronization signal received from the PSAP Yes

LL-ACK received from the PSAP Yes

AL-ACK received from the PSAP Yes

Voice connection established after MSD transmission Yes

PSAP that answered the call Kuopio

Correct phone number presented to the operator No, “"SIM-less”
Sound quality of the voice call Good

MSD presented to the operator Yes

Coordinates presented to the operator Yes

Coordinates correspond to the location of the IVS Yes

Network-based location No

Location corresponds to the location of the IVS -

MSD retransmission successful Yes
Synchronization signal received in MSD retransmission Yes
LL-ACK received in MSD retransmission Yes
AL-ACK received in MSD retransmission Yes
Callback successful No

Voice connection established during callback -
MSD retransmission successful during callback -
Synchronization signal received in MSD retransmission dur- -
ing callback
LL-ACK received in MSD retransmission during callback -
AL-ACK received in MSD retransmission during callback -
Timer T6 (IVS wait for AL-ACK, 5s) expired -
Coordinates corresponded to the location of the IVS -
Call disconnected By PSAP at 13:55:13

Changing the activation type from manual to automatic produced similar results as in the pre-
vious call, but this time the contents of the initial MSD were presented to the operator. How-
ever, the location of the MSD retransmission was reported as being from “2 minutes ago”.
Therefore, it seems likely the location was from the initial MSD.

9th call; NMO: DNA; 3G; Manual activation

The results of the ninth test call on the second day are presented in Table 22. The mobile net-
work operator of the SIM card used was DNA. The mobile network connected was 3G. The acti-
vation type of the eCall was manual.

Table 22 Result of the ninth call of the second test day

| Time of activation | 14:01:18, 19.03.2018
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GPS fix Yes
Call connected to PSAP Yes
Synchronization signal received from the PSAP Yes
LL-ACK received from the PSAP Yes
AL-ACK received from the PSAP Yes
Voice connection established after MSD transmission Yes
PSAP that answered the call Kuopio
Correct phone number presented to the operator Yes
Sound quality of the voice call Good
MSD presented to the operator Yes
Coordinates presented to the operator Yes
Coordinates correspond to the location of the IVS Yes
Network-based location Yes
Location corresponds to the location of the IVS Yes
MSD retransmission successful Yes
Synchronization signal received in MSD retransmission Yes
LL-ACK received in MSD retransmission Yes
AL-ACK received in MSD retransmission Yes
Callback successful Yes, at 14:04:16
Voice connection established during callback Yes
MSD retransmission successful during callback Yes
Synchronization signal received in MSD retransmission dur- Yes
ing callback

LL-ACK received in MSD retransmission during callback Yes
AL-ACK received in MSD retransmission during callback Yes
Timer T6 (IVS wait for AL-ACK, 5s) expired No
Coordinates corresponded to the location of the IVS Yes
Call disconnected By PSAP at 14:05:28

All the test cases for the eCall functions passed without problems.

10th call; NMO: DNA; 3G; Automatic activation

On the tenth test call on the second day the mobile network operator of the SIM card used was
DNA, the mobile network connected was 3G, and the activation type of the eCall was auto-
matic. The call was activated on 14:06:32 and disconnected by the PSAP at 14:12:14. All the
eCall features worked as expected, the call passed all the test cases, and no anomalies oc-
curred during the test.

11th call; NMO: DNA; 2G; Manual activation

On the 11th test call on the second day the mobile network operator of the SIM card used was
DNA, the mobile network connected was 2G, and the activation type of the eCall was manual.
The call was activated on 14:33:27 and disconnected by the PSAP at 14:37:40. All the eCall
features worked as expected, the call passed all the test cases, and no anomalies occurred
during the test.

12th call; NMO: DNA; 2G; Automatic activation

On the 12th test call on the second day the mobile network operator of the SIM card used was
DNA, the mobile network connected was 2G, and the activation type of the eCall was auto-
matic. The call was activated on 14:39:01 and disconnected by the PSAP at 14:42:28. All the
eCall features worked as expected, the call passed all the test cases, and no anomalies oc-
curred during the test.
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13th call; NMO: Mtel; 2G; Manual activation

The results of the 13th test call on the second day are presented in Table 23. The mobile net-
work operator of the SIM card used was Mtel (Bulgarian, has a roaming agreement with Finn-
ish operators). The mobile network connected was 2G. The activation type of the eCall was
manual.

Table 23 Result of the 13th call of the second test day

Time of activation 14:46:10, 19.03.2018
GPS fix Yes
Call connected to PSAP Yes
Synchronization signal received from the PSAP Yes
LL-ACK received from the PSAP Yes
AL-ACK received from the PSAP Yes
Voice connection established after MSD transmission Yes
PSAP that answered the call Kuopio
Correct phone number presented to the operator Yes
Sound quality of the voice call Good
MSD presented to the operator No
Coordinates presented to the operator No
Coordinates correspond to the location of the IVS -
Network-based location No

Location corresponds to the location of the IVS -

MSD retransmission successful No

Synchronization signal received in MSD retransmission -

LL-ACK received in MSD retransmission -

AL-ACK received in MSD retransmission -

Callback successful No

Voice connection established during callback -

MSD retransmission successful during callback -

Synchronization signal received in MSD retransmission dur- -
ing callback

LL-ACK received in MSD retransmission during callback -

AL-ACK received in MSD retransmission during callback -

Timer T6 (IVS wait for AL-ACK, 5s) expired -

Coordinates corresponded to the location of the IVS

Call disconnected By PSAP at 14:48:37

The test call had the same outcome generally seen during the tests with the foreign SIM card.
14th call; NMO: Mtel; 2G; Automatic activation

On the 14th test call on the second day the mobile network operator of the SIM card used was
Mtel, the mobile network connected was 2G, and the activation type of the eCall was auto-
matic. The call was activated on 14:52:14 and disconnected by the PSAP at 14:54:13.

The test call had the same outcome generally seen during the tests with the foreign SIM card.

15th call; NMO: Mtel; 3G; Manual activation
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On the 15th test call on the second day the mobile network operator of the SIM card used was
Mtel, the mobile network connected was 3G, and the activation type of the eCall was manual.
The call was activated on 14:56:31 and disconnected by the PSAP at 14:58:31.

The test call had the same outcome generally seen during the tests with the foreign SIM card.

16th call; NMO: Mtel; 3G; Automatic activation

On the 16th test call on the second day the mobile network operator of the SIM card used was
Mtel, the mobile network connected was 3G, and the activation type of the eCall was auto-
matic. The call was activated on 15:00:17 and disconnected by the PSAP at 15:02:05.

The test call had the same outcome generally seen during the tests with the foreign SIM card.
Summary of the Test Calls of the Second Day

The summary of the test call of the second day are presented in Table 24.
Table 24 Summary of the test results of the second day

Call | NMO Net. | Act. PSAP | Phone# | Sound | MSD | MSD | NBL | Call MSD
2 back | 3
1 Telia 3G Man. | OK OK OK OK OK OK OK OK
2 Telia 3G Auto. | OK OK OK OK OK OK X -
3 Telia 2G Man. | OK OK OK OK OK OK OK OK
4 Telia 2G Auto. | OK OK OK OK OK OK X
5 Elisa 2G Man. | OK X OK X X X -
(exp.) |LS
6 Elisa 2G Auto. | OK X OK X X -
(exp.) | LS
7 Elisa 3G Man. | OK X OK OK X X -
(exp.) |LS
8 Elisa 3G Auto. | OK X OK OK OK X X -
(exp.) |LS
9 DNA 3G Man. | OK OK OK OK OK OK OK OK
10 DNA 3G Auto. | OK OK OK OK OK OK OK OK
11 DNA 2G Man. | OK OK OK OK OK OK OK OK
12 DNA 2G Auto. | OK OK OK OK OK OK OK OK
13 Mtel 2G Man. | OK OK OK X X X -
14 Mtel 2G Auto. | OK OK OK X X X -
15 Mtel 3G Man. | OK OK OK X X X -
16 Mtel 3G Auto. | OK OK OK X X X -

eCalls from the Bulgarian Mtel SIM continued to have the same issues in a consistent manner.
As in the previous test day, calls from the expired Elisa prepaid were processed with sporadic
outcomes. At least twice with the expired Elisa SIM card and one with the Telia SIM card the
work ticket in the PSAP user interface did not open manually, which caused problems with pre-
senting the contents of the initial MSD and sometimes with MSD retransmission and callback.
On the second call there was a problem with callback, as the PSAP operator reported that they
heard an error tape being played informing that the “"The number you have called cannot be
reached”, which was not reported in any other test call during the end-to-end -tests.

There were also issues where some of the contents of the MSD were presented to the opera-
tor, but not all (e.g. only vehicle information but not location, or vice versa). This is notewor-
thy, as all the information is sent, decoded, and checked together in one go. Thus, if one piece
of information is available, so should all the rest of the information be too.

3.1.3.Tuesday 20.3.2018, 3rd Test Day, Oulu
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The tests were performed from a parking space at Hotel Samantta in Haukipudas between
15:00 and 17:30. The area of testing was within the “Pohjois-Suomi ja Lappi” PSAP area,
therefore the test calls should have been routed to the Oulu PSAP.

1st call; MNO: Telia; 3G; Manual Activation

The results of the first test call on the third day are presented in Table 25. The mobile network
operator of the SIM card used was Telia. The mobile network connected was 3G. The activation
type of the eCall was manual.

Table 25 Result of the first call of the third test day

Time of activation 15:07:17, 20.03.2018

GPS fix Yes

Call connected to PSAP Yes

Synchronization signal received from the PSAP Yes

LL-ACK received from the PSAP Yes

AL-ACK received from the PSAP Yes

Voice connection established after MSD transmission Yes

PSAP that answered the call Oulu

Correct phone number presented to the operator Yes

Sound quality of the voice call Good

MSD presented to the operator Yes

Coordinates presented to the operator Yes

Coordinates correspond to the location of the IVS Yes

Network-based location Yes

Location corresponds to the location of the IVS Yes

MSD retransmission successful Yes

Synchronization signal received in MSD retransmission Yes

LL-ACK received in MSD retransmission Yes

AL-ACK received in MSD retransmission Yes

Callback successful Yes, but not recognized as an
eCall

Voice connection established during callback Yes

MSD retransmission successful during callback No

Synchronization signal received in MSD retransmission dur- | -

ing callback

LL-ACK received in MSD retransmission during callback -

AL-ACK received in MSD retransmission during callback -

Timer T6 (IVS wait for AL-ACK, 5s) expired -

Coordinates corresponded to the location of the IVS -

Call disconnected By PSAP at 15:22:55

The work ticket for the call in the PSAP user interface did not open during callback, which pre-
vented the call from being recognized as an eCall. Therefore, MSD retransmission during
callback was not possible. Manually opening the ticket and marking it as an eCall did not help.
The callback was performed a second time, but with the same outcome.

2nd call; MNO: Telia; 3G; Automatic activation

On the second test call on the third day the mobile network operator of the SIM card used was
Telia, the mobile network connected was 3G, and the activation type of the eCall was auto-
matic. The call was activated at 15:34:34 and disconnected by the PSAP at 15:41:08.
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The results were identical to the previous one. Callback was not an eCall callback, so MSD re-
transmission was impossible. The callback was performed a second time, but with the same
outcome.

3rd call; NMO: Telia; 2G; Manual activation

On the third test call on the third day the mobile network operator of the SIM card used was
Telia, the mobile network connected was 2G, and the activation type of the eCall was manual.
The call was activated at 15:43:30 and disconnected by the PSAP at 15:47:29.

The results were identical to the two previous test calls.

4th call; NMO: Telia; 2G; Automatic activation

On the fourth test call on the third day the mobile network operator of the SIM card used was
Telia, the mobile network connected was 2G, and the activation type of the eCall was auto-
matic. The call was activated at 15:48:20 and disconnected by the PSAP at 15:51:18.

The results were identical to the three previous test calls.

5th call; NMO: DNA; 2G; Manual activation

On the fifth test call on the third day the mobile network operator of the SIM card used was
DNA, the mobile network connected was 2G, and the activation type of the eCall was manual.
The call was activated at 15:55:29 and disconnected by the PSAP at 15:58:29.

The results were identical to the four previous test calls.

6th call; NMO: DNA; 2G; Automatic activation

On the sixth test call on the third day the mobile network operator of the SIM card used was
DNA, the mobile network connected was 2G, and the activation type of the eCall was auto-
matic. The call was activated at 16:01:17 and disconnected by the PSAP at 16:03:20.

The results were identical to the five previous test calls.

7th call; NMO: DNA; 3G; Manual activation

On the seventh test call on the third day the mobile network operator of the SIM card used
was DNA, the mobile network connected was 3G, and the activation type of the eCall was
manual. The call was activated at 16:08:47 and disconnected by the PSAP at 16:13:50.

The results were identical to the six previous test calls.

8th call; NMO: DNA; 3G; Automatic activation

The results of the eighth test call on the third day are presented in Table 26. The mobile net-
work operator of the SIM card used was DNA. The mobile network connected was 3G. The acti-
vation type of the eCall was automatic.

Table 26 Result of the eighth call of the third test day

Time of activation 16:20:05, 20.03.2018
GPS fix Yes

Call connected to PSAP Yes

Synchronization signal received from the PSAP Yes

LL-ACK received from the PSAP Yes

AL-ACK received from the PSAP Yes

Voice connection established after MSD transmission Yes

PSAP that answered the call | Oulu
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Correct phone number presented to the operator Yes
Sound quality of the voice call Good
MSD presented to the operator No
Coordinates presented to the operator No
Coordinates correspond to the location of the IVS -
Network-based location Yes
Location corresponds to the location of the IVS Yes
MSD retransmission successful Yes
Synchronization signal received in MSD retransmission Yes
LL-ACK received in MSD retransmission Yes
AL-ACK received in MSD retransmission Yes

Callback successful

Yes, but not as an eCall

Voice connection established during callback

Yes

MSD retransmission successful during callback

No

Synchronization signal received in MSD retransmission dur-
ing callback

LL-ACK received in MSD retransmission during callback

AL-ACK received in MSD retransmission during callback

Timer T6 (IVS wait for AL-ACK, 5s) expired

Coordinates corresponded to the location of the IVS

Call disconnected

By PSAP at 16:22:54

The results were similar to the six previous test calls, but this time the initial MSD contents

were not displayed to the operator.

9th call; NMO: Elisa; 3G; Manual activation

The results of the ninth test call on the third day are presented in Table 27. The mobile net-
work operator of the SIM card used was Elisa (expired prepaid). The mobile network connected

was 3G. The activation type of the eCall was manual.

Table 27 Result of the ninth call of the third test day

Time of activation 16:27:13, 20.03.2018
GPS fix Yes

Call connected to PSAP Yes
Synchronization signal received from the PSAP Yes

LL-ACK received from the PSAP Yes

AL-ACK received from the PSAP Yes

Voice connection established after MSD transmission Yes

PSAP that answered the call Oulu

Correct phone number presented to the operator No, “"SIM-less”
Sound quality of the voice call Good

MSD presented to the operator Yes
Coordinates presented to the operator Yes
Coordinates correspond to the location of the IVS Yes
Network-based location No

Location corresponds to the location of the IVS -

MSD retransmission successful | Yes

82




Synchronization signal received in MSD retransmission Yes
LL-ACK received in MSD retransmission Yes
AL-ACK received in MSD retransmission Yes
Callback successful No

Voice connection established during callback

MSD retransmission successful during callback

Synchronization signal received in MSD retransmission dur-
ing callback

LL-ACK received in MSD retransmission during callback

AL-ACK received in MSD retransmission during callback

Timer T6 (IVS wait for AL-ACK, 5s) expired

Coordinates corresponded to the location of the IVS

Call disconnected

By PSAP at 16:30:05

The eCall from the expired prepaid had some of the usual problems: network-based location

did not work and callback did not work. MSD retransmission, however, did.

10th call; NMO: Elisa; 3G; Automatic activation

The results of the 10th test call on the third day are presented in Table 28. The mobile network
operator of the SIM card used was Elisa (expired prepaid). The mobile network connected was

3G. The activation type of the eCall was manual.

Table 28 Result of the 10th call of the third test day

Time of activation

16:51:20, 20.03.2018

GPS fix

Yes

Call connected to PSAP Yes
Synchronization signal received from the PSAP Yes
LL-ACK received from the PSAP Yes
AL-ACK received from the PSAP Yes
Voice connection established after MSD transmission Yes
PSAP that answered the call Oulu
Correct phone number presented to the operator No, “SIM-less”
Sound quality of the voice call Good
MSD presented to the operator No
Coordinates presented to the operator Yes
Coordinates correspond to the location of the IVS Yes
Network-based location No
Location corresponds to the location of the IVS -
MSD retransmission successful Yes
Synchronization signal received in MSD retransmission Yes
LL-ACK received in MSD retransmission Yes
AL-ACK received in MSD retransmission Yes
Callback successful No

Voice connection established during callback

MSD retransmission successful during callback

Synchronization signal received in MSD retransmission dur-
ing callback

LL-ACK received in MSD retransmission during callback
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AL-ACK received in MSD retransmission during callback -
Timer T6 (IVS wait for AL-ACK, 5s) expired -
Coordinates corresponded to the location of the IVS -
Call disconnected By PSAP at 16:54:38

The operator reported that the vehicle information of the initial MSD was not presented in the
PSAP user interface, but the location was. The vehicle information from the second MSD were
presented.

11th call; NMO: Elisa; 2G; Manual activation

On the 11th test call on the third day the mobile network operator of the SIM card used was
Elisa (expired prepaid), the mobile network connected was 2G, and the activation type of the
eCall was manual. The call was activated on 16:58:21 and disconnected by the PSAP at
17:00:35. The eCall from the expired prepaid had some of the usual problems: network-based
location did not work and callback did not work. The initial MSD, however, was presented to
the PSAP operator.

12th call; NMO: Elisa; 2G; Automatic activation

On the 12th test call on the third day the mobile network operator of the SIM card used was
Elisa (expired prepaid). The mobile network was forced to be 2G, but the IVS connected to the
3G network, possibly due to signal strength related reasons. The activation type of the eCall
was automatic. The call was activated on 17:01:29 and disconnected by the PSAP at 17:03:12.
The eCall from the expired prepaid had some of the usual problems: network-based location
did not work, and callback did not work. However, since the IVS was not connected to the 2G
network, this test call is marked as untested.

13th call; NMO: Mtel; 2G; Manual activation

The results of the 13th test call on the third day are presented in Table 29. The mobile network
operator of the SIM card used was Mtel (Bulgarian, has a roaming agreement with Finnish op-
erators). The mobile network connected was 2G. The activation type of the eCall was manual.

Table 29 Result of the 13th call of the third test day

Time of activation 17:06:00, 20.03.2018
GPS fix Yes
Call connected to PSAP Yes
Synchronization signal received from the PSAP Yes
LL-ACK received from the PSAP Yes
AL-ACK received from the PSAP Yes
Voice connection established after MSD transmission Yes
PSAP that answered the call Oulu
Correct phone number presented to the operator Yes
Sound quality of the voice call Good
MSD presented to the operator No
Coordinates presented to the operator No
Coordinates correspond to the location of the IVS -
Network-based location No
Location corresponds to the location of the IVS -
MSD retransmission successful No
Synchronization signal received in MSD retransmission -
LL-ACK received in MSD retransmission -
AL-ACK received in MSD retransmission -
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Callback successful No
Voice connection established during callback -
MSD retransmission successful during callback -
Synchronization signal received in MSD retransmission dur- | -
ing callback
LL-ACK received in MSD retransmission during callback -
AL-ACK received in MSD retransmission during callback -
Timer T6 (IVS wait for AL-ACK, 5s) expired -
Coordinates corresponded to the location of the IVS -
Call disconnected By PSAP at 17:08:19

The test call had the same outcome as most of the previous test calls from foreign SIM cards.

14th call; NMO: Mtel; 2G; Automatic activation

The results of the 14th test call on the third day are presented in Table 30. The mobile network
operator of the SIM card used was Mtel (Bulgarian, has a roaming agreement with Finnish op-
erators). The mobile network connected was 2G. The activation type of the eCall was auto-
matic.

Table 30 Result of the 14th call of the third test day

Time of activation 17:09:05, 20.03.2018
GPS fix Yes
Call connected to PSAP Yes
Synchronization signal received from the PSAP Yes
LL-ACK received from the PSAP No
AL-ACK received from the PSAP No
Voice connection established after MSD transmission Yes
PSAP that answered the call Oulu
Correct phone number presented to the operator Yes
Sound quality of the voice call Good
MSD presented to the operator No
Coordinates presented to the operator No
Coordinates correspond to the location of the IVS -
Network-based location No

Location corresponds to the location of the IVS -

MSD retransmission successful No
Synchronization signal received in MSD retransmission -
LL-ACK received in MSD retransmission -
AL-ACK received in MSD retransmission -

Callback successful No
Voice connection established during callback -
MSD retransmission successful during callback -
Synchronization signal received in MSD retransmission dur- | -
ing callback
LL-ACK received in MSD retransmission during callback -
AL-ACK received in MSD retransmission during callback -
Timer T6 (IVS wait for AL-ACK, 5s) expired -
Coordinates corresponded to the location of the IVS -
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| call disconnected | By PSAP at 17:12:25

During the initial MSD transmission, the IVS did not receive LL-ACK or AL-ACK confirmations
from the PSAP system. The MSD was, however, received, decoded, and checked for validity.
The PSAP system did send the LL-ACK and AL-ACK confirmations, but they were not receive by
the IVS.

15th call; NMO: Mtel; 3G; Manual activation

On the 15th test call on the third day the mobile network operator of the SIM card used was
Mtel, the mobile network connected was 3G, and the activation type of the eCall was manual.
The call was activated on 17:14:15 and disconnected by the PSAP at 17:17:19.

The test call had the same outcome generally seen during the tests with the foreign SIM card.
16th call; NMO: Mtel; 3G; Automatic activation

On the 16th test call on the third day the mobile network operator of the SIM card used was
Mtel, the mobile network connected was 3G, and the activation type of the eCall was auto-
matic. The call was activated on 17:18:19 and disconnected by the PSAP at 17:20:37.

The test call had the same outcome generally seen during the tests with the foreign SIM card.

Summary of the Test Calls of the Third Day
The summary of the results of the test calls of the third day are presented in Table 31.

Table 31 Summary of the test results of the third day

Call | NMO Net. | Act. | PSAP | Phone# | Sound | MSD | MSD | NBL | Call MSD
2 back | 3
1 Telia 3G Man. | OK OK OK OK OK OK X
2 Telia 3G Auto. | OK OK OK OK OK OK X
3 Telia 2G Man. | OK OK OK OK OK OK X
4 Telia 2G Auto. | OK OK OK OK OK OK X
5 DNA 2G Man. | OK OK OK OK OK OK X
6 DNA 2G Auto. | OK OK OK OK OK OK X
7 DNA 3G Man. | OK OK OK OK OK OK X
8 DNA 3G Auto. | OK OK OK OK OK X
9 Elisa 3G Man. | OK X OK OK OK X X -
(exp.) |LS
10 Elisa 3G Auto. | OK X OK OK X X -
(exp.) |LS
11 Elisa 2G Man. | OK X OK OK OK X X -
(exp.) | LS
12 Elisa 2G Auto. | - - - - - - - -
(exp.) |LS
13 Mtel 2G Man. | OK OK OK X X X X
14 Mtel 2G Auto. | OK OK OK X X X X
15 Mtel 3G Man. | OK OK OK X X X X
16 Mtel 3G Auto. | OK OK OK X X X X

There was clearly an issue with the callback in the Oulu PSAP. During none of the test calls was
a successful eCall callback performed. It should be investigated whether this was an issue with
the PSAP system or with how the PSAP operators were activating the callback. On the first call,
there was a problem with the PSAP system not opening a work ticket for the call in the user
interface, but this time during callback.
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Same problems with the foreign SIM card continued in the Oulu PSAP and the sporadic nature
of the outcomes of the calls from the expired Elisa prepaid. On the 12t call, the IVS did not
connect to a 2G network, so that use case remains untested, and on the eighth call, there
were problems presenting the contents of the MSD to the operator.

3.1.4 Wednesday 21.3.2018, 4th Test Day, Vaasa

The tests were performed from a parking space at Shell Vitsari in Kokkola between 12:50 and
15:15. The area of testing was within the "Pohjanmaa ja Keski-Suomi” PSAP area, therefore
the test calls should have been routed to the Vaasa PSAP.

The expired Elisa prepaid was replaced with a new Elisa prepaid for the tests of the fourth day.

1st call; MNO: Telia; 3G; Manual Activation

The results of the first test call on the fourth day are presented in Table 32. The mobile net-
work operator of the SIM card used was Telia. The mobile network connected was 3G. The ac-
tivation type of the eCall was manual.

Table 32 Result of the first call of the fourth test day

Time of activation 13:06:54, 21.03.2018
GPS fix Yes

Call connected to PSAP Yes

Synchronization signal received from the PSAP Yes

LL-ACK received from the PSAP No

AL-ACK received from the PSAP Yes

Voice connection established after MSD transmission Yes

PSAP that answered the call Vaasa

Correct phone number presented to the operator Yes

Sound quality of the voice call Good

MSD presented to the operator Yes

Coordinates presented to the operator Yes

Coordinates correspond to the location of the IVS Yes

Network-based location Yes

Location corresponds to the location of the IVS Yes

MSD retransmission successful Yes

Synchronization signal received in MSD retransmission Yes

LL-ACK received in MSD retransmission Yes

AL-ACK received in MSD retransmission Yes

Callback successful Yes, at 13:11:39 and 13:13:13
Voice connection established during callback Yes

MSD retransmission successful during callback Yes

Synchronization signal received in MSD retransmission dur- | Yes

ing callback

LL-ACK received in MSD retransmission during callback Yes

AL-ACK received in MSD retransmission during callback Yes

Timer T6 (IVS wait for AL-ACK, 5s) expired No

Coordinates corresponded to the location of the IVS Yes

Call disconnected By PSAP at 13:14:42
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The test call was first activated at 13:00:20, but the work ticket for the call in the PSAP user
interface was not opened, so the operator asked for the call to be reactivated. The results of
that call are presented above.

The callback was also activated twice by the operator. The first callback was picked up by an-
other operator, who did not handle the initial test call, due to an internal misunderstanding by
the PSAP operators, so the operator of the first call activated the callback a second time. The

successful results of the second activation are presented above.

2nd call; MNO: Telia; 3G; Automatic activation

The results of the second test call on the fourth day are presented in Table 33. The mobile net-
work operator of the SIM card used was Telia. The mobile network connected was 3G. The ac-
tivation type of the eCall was automatic.

Table 33 Result of the second call of the fourth test day

Time of activation 13:15:21, 21.03.2018

GPS fix Yes
Call connected to PSAP Yes
Synchronization signal received from the PSAP Yes
LL-ACK received from the PSAP No
AL-ACK received from the PSAP No
Voice connection established after MSD transmission Yes
PSAP that answered the call Vaasa
Correct phone number presented to the operator Yes
Sound quality of the voice call Good
MSD presented to the operator Yes
Coordinates presented to the operator Yes
Coordinates correspond to the location of the IVS Yes
Network-based location Yes
Location corresponds to the location of the IVS Yes
MSD retransmission successful Yes

Synchronization signal received in MSD retransmission No

LL-ACK received in MSD retransmission Yes

AL-ACK received in MSD retransmission Yes

Callback successful Yes, at 13:18:34

Voice connection established during callback Yes
MSD retransmission successful during callback Yes
Synchronization signal received in MSD retransmission dur- | Yes
ing callback

LL-ACK received in MSD retransmission during callback Yes
AL-ACK received in MSD retransmission during callback Yes

Timer T6 (IVS wait for AL-ACK, 5s) expired No

Coordinates corresponded to the location of the IVS Yes

Call disconnected By PSAP at 13:19:30

The IVS did not receive during the initial MSD transmission the LL-ACK nor the AL-ACK confir-
mations, but the operator reported that they did see the contents of the MSD.

3rd call; NMO: Telia; 2G; Manual activation
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The results of the third test call on the fourth day are presented in Table 34. The mobile net-
work operator of the SIM card used was Telia. The mobile network connected was 2G. The ac-

tivation type of the eCall was manual.

Table 34 Result of the third call of the fourth test day

Time of activation

13:21:35, 21.03.2018

GPS fix Yes
Call connected to PSAP Yes
Synchronization signal received from the PSAP Yes
LL-ACK received from the PSAP No
AL-ACK received from the PSAP Yes
Voice connection established after MSD transmission Yes
PSAP that answered the call Vaasa
Correct phone number presented to the operator Yes
Sound quality of the voice call Good
MSD presented to the operator No
Coordinates presented to the operator Yes
Coordinates correspond to the location of the IVS Yes
Network-based location Yes
Location corresponds to the location of the IVS Yes
MSD retransmission successful Yes
Synchronization signal received in MSD retransmission Yes
LL-ACK received in MSD retransmission Yes
AL-ACK received in MSD retransmission Yes

Callback successful

Yes, at 13:24:49

Voice connection established during callback Yes
MSD retransmission successful during callback Yes
Synchronization signal received in MSD retransmission dur- | Yes
ing callback

LL-ACK received in MSD retransmission during callback Yes
AL-ACK received in MSD retransmission during callback Yes
Timer T6 (IVS wait for AL-ACK, 5s) expired No
Coordinates corresponded to the location of the IVS Yes

Call disconnected

By PSAP at 13:26:52

The operator reported that they did not see the vehicle information of the initial MSD in the
PSAP user interface but did see the location information contained in the same MSD.

4th call; NMO: Telia; 2G; Automatic activation

On the fourth test call on the fourth day the mobile network operator of the SIM card used was
Telia, the mobile network connected was 2G, and the activation type of the eCall was auto-
matic. The call was activated at 13:28:44 and disconnected by the PSAP at 13:33:04.

The operator reported that they pressed immediately at the beginning of the call the button to
request a new MSD. The transmission and contents of that MSD worked as expected, but it is
unclear how the initial MSD was processed. At least the IVS did not log the LL-ACK and AL-ACK
confirmations. All the rest of the eCall functionality worked as expected.

5th call; NMO: DNA; 2G; Manual activation
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On the fifth test call on the fourth day the mobile network operator of the SIM card used was
DNA, the mobile network connected was 2G, and the activation type of the eCall was manual.
The call was activated at 13:43:03 and disconnected by the PSAP at 13:46:11.

All test cases passed without anomalies.

6th call; NMO: DNA; 2G; Automatic activation

The results of the sixth test call on the fourth day are presented in Table 35. The mobile net-
work operator of the SIM card used was DNA. The mobile network connected was 2G. The acti-
vation type of the eCall was automatic.

Table 35 Result of the sixth call of the fourth test day

Time of activation 13:46:56, 21.03.2018
GPS fix Yes

Call connected to PSAP Yes
Synchronization signal received from the PSAP Yes

LL-ACK received from the PSAP No

AL-ACK received from the PSAP No

Voice connection established after MSD transmission Yes

PSAP that answered the call Vaasa

Correct phone nhumber presented to the operator Yes

Sound quality of the voice call Good

MSD presented to the operator Yes

Coordinates presented to the operator No

Coordinates correspond to the location of the IVS -

Network-based location Yes

Location corresponds to the location of the IVS No (1,2 km off)
MSD retransmission successful Yes
Synchronization signal received in MSD retransmission Yes

LL-ACK received in MSD retransmission Yes

AL-ACK received in MSD retransmission Yes

Callback successful Yes, at 13:51:46
Voice connection established during callback Yes

MSD retransmission successful during callback Yes
Synchronization signal received in MSD retransmission dur- | Yes

ing callback

LL-ACK received in MSD retransmission during callback Yes

AL-ACK received in MSD retransmission during callback Yes

Timer T6 (IVS wait for AL-ACK, 5s) expired No

Coordinates corresponded to the location of the IVS Yes, but 5 min old
Call disconnected By PSAP at 13:53:04

The PSAP operator reported that the work ticket for the call in the PSAP user interface did not
open automatically at the beginning of the call, but had to manually opened or “copied from
somewhere else”. The operator also reported that they did not see the location of the vehicle,
but did see the vehicle information of the initial MSD. Additionally, the activation of the net-
work-based location was successful, but the location was about 1,2 km off from the actual lo-
cation of the IVS.
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During callback, the location information of the second MSD retransmission was reported to be
5 minutes old, so presumably the location information were from a previous MSD transmission.

7th call; NMO: DNA; 3G; Manual activation

On the seventh test call on the fourth day the mobile network operator of the SIM card used
was DNA, the mobile network connected was 3G, and the activation type of the eCall was
manual. The call was activated three times (13:55:20, 13:56:48, 13:58:16), but the call was
never established. The error code was “+CEER: No resources”.

8th call; NMO: DNA; 3G; Automatic activation

On the eighth test call on the fourth day the mobile network operator of the SIM card used was
DNA, the mobile network connected was 3G, and the activation type of the eCall was auto-
matic. The call was activated three times (14:00:14, 14:01:50, 14:02:58), but the call was
never established. The error code was “+CEER: No resources”.

9th call; NMO: Elisa; 3G; Manual activation

On the ninth test call on the fourth day the mobile network operator of the SIM card used was
Elisa, the mobile network connected was 3G, and the activation type of the eCall was auto-
matic. The call was activated twice times (14:05:36, 14:07:11), where the first activation did
not result in an established call, but the error code “"+CEER: No resources”. The second activa-
tion did open up the voice connection to the appropriate PSAP, but the sound quality was so
bad with continuous disruptions that a conversation with the operator was impossible. The IVS
did not log the synchronization signal from the PSAP nor the LL-ACK and AL-ACK confirma-
tions. The call was disconnected by the PSAP at 14:12:45.

10th call; NMO: Elisa; 3G; Automatic activation

The results of the 10th test call on the fourth day are presented in Table 36. The mobile net-
work operator of the SIM card used was Elisa. The mobile network connected was 3G. The ac-
tivation type of the eCall was manual.

Table 36 Result of the 10th call of the fourth test day

Time of activation 14:18:23, 21.03.2018
GPS fix Yes
Call connected to PSAP Yes
Synchronization signal received from the PSAP Yes
LL-ACK received from the PSAP Yes
AL-ACK received from the PSAP Yes
Voice connection established after MSD transmission Yes
PSAP that answered the call Vaasa
Correct phone number presented to the operator Yes
Sound quality of the voice call Good
MSD presented to the operator Yes
Coordinates presented to the operator Yes
Coordinates correspond to the location of the IVS Yes
Network-based location Yes
Location corresponds to the location of the IVS Yes
MSD retransmission successful Yes
Synchronization signal received in MSD retransmission Yes
LL-ACK received in MSD retransmission Yes
AL-ACK received in MSD retransmission Yes
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Callback successful

No

Voice connection established during callback

MSD retransmission successful during callback

Synchronization signal received in MSD retransmission dur-
ing callback

LL-ACK received in MSD retransmission during callback

AL-ACK received in MSD retransmission during callback

Timer T6 (IVS wait for AL-ACK, 5s) expired

Coordinates corresponded to the location of the IVS

Call disconnected

By PSAP at 14:22:57

The PSAP operator was unable to initiate the callback. The Elisa SIM card was tested before
the test calls of the fourth day by performing a regular phone call, the PSAP operator was able
to read out the correct phone number of the SIM card, and the network-based location
worked. The PSAP logs state the reason for the aborted call was “503 Service Unavailable”,

which is an HTTP error code.

11th call; NMO: Elisa; 2G; Manual activation

The results of the 11th test call on the fourth day are presented in Table 37 . The mobile net-
work operator of the SIM card used was Elisa. The mobile network connected was 2G. The ac-

tivation type of the eCall was manual.

Table 37 Result of the 11th call of the fourth test day

Time of activation

14:31:15, 21.03.2018

GPS fix

Yes

Call connected to PSAP

Yes (limited service)

Synchronization signal received from the PSAP Yes
LL-ACK received from the PSAP No
AL-ACK received from the PSAP No
Voice connection established after MSD transmission Yes
PSAP that answered the call Vaasa
Correct phone number presented to the operator No, “SIM-less”
Sound quality of the voice call Good
MSD presented to the operator No
Coordinates presented to the operator Yes
Coordinates correspond to the location of the IVS No
Network-based location Yes

Location corresponds to the location of the IVS

No, pointed to nearby cell
tower

MSD retransmission successful No
Synchronization signal received in MSD retransmission -
LL-ACK received in MSD retransmission -
AL-ACK received in MSD retransmission -
Callback successful No

Voice connection established during callback

MSD retransmission successful during callback

Synchronization signal received in MSD retransmission dur-
ing callback

LL-ACK received in MSD retransmission during callback

AL-ACK received in MSD retransmission during callback
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Timer T6 (IVS wait for AL-ACK, 5s) expired -

Coordinates corresponded to the location of the IVS -

Call disconnected By PSAP at 14:35:35

The eCall connected to the PSAP in a limited service state and the phone number was not dis-
played to the operator. It is more likely that the problems are not due to the SIM card, but due
to poor signal strength.

12th call; NMO: Elisa; 2G; Automatic activation

On the 12th test call on the fourth day the mobile network operator of the SIM card used was
Elisa. The mobile network was forced to be 2G, but the IVS connected to the 3G network in a
limited service state, possibly due to signal strength related reasons. The activation type of the
eCall was automatic. The call was activated on 14:39:11 and disconnected by the PSAP at
14:47:45.

Since the IVS was not connected to the 2G network, this test call is marked as untested. The
call did not have a phone number associated with it and the information presented to the oper-
ator were from the previous test call, which was a known problem with the PSAP system with
calls from devices without a SIM card.

13th call; NMO: Mtel; 2G; Manual activation

The results of the 13th test call on the fourth day are presented in Table 38. The mobile net-
work operator of the SIM card used was Mtel (Bulgarian, has a roaming agreement with Finn-
ish operators). The mobile network connected was 2G. The activation type of the eCall was
manual.

Table 38 Result of the 13th call of the fourth test day

Time of activation 12:50:30, 21.03.2018
GPS fix Yes
Call connected to PSAP Yes
Synchronization signal received from the PSAP Yes
LL-ACK received from the PSAP Yes
AL-ACK received from the PSAP Yes
Voice connection established after MSD transmission Yes
PSAP that answered the call Vaasa
Correct phone number presented to the operator Yes
Sound quality of the voice call Good
MSD presented to the operator No
Coordinates presented to the operator No
Coordinates correspond to the location of the IVS -
Network-based location No
Location corresponds to the location of the IVS -
MSD retransmission successful No
Synchronization signal received in MSD retransmission -
LL-ACK received in MSD retransmission -
AL-ACK received in MSD retransmission -
Callback successful No
Voice connection established during callback -
MSD retransmission successful during callback -
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Synchronization signal received in MSD retransmission dur- | -
ing callback

LL-ACK received in MSD retransmission during callback -

AL-ACK received in MSD retransmission during callback -

Timer T6 (IVS wait for AL-ACK, 5s) expired -

Coordinates corresponded to the location of the IVS

Call disconnected By PSAP at 14:53:27

The test call had the same outcome as most of the previous test calls from foreign SIM cards.

14th call; NMO: Mtel; 2G; Automatic activation

On the 14th test call on the fourth day the mobile network operator of the SIM card used was
Mtel (Bulgarian, has a roaming agreement with Finnish operators), the mobile network con-
nected was 2G, and the activation type of the eCall was automatic. The call was activated on
14:56:33 and disconnected by the PSAP at 14:58:47.

The results were identical to the previous test call.

15th call; NMO: Mtel; 3G; Manual activation

On the 15th test call on the fourth day the mobile network operator of the SIM card used was
Mtel (Bulgarian, has a roaming agreement with Finnish operators), the mobile network con-
nected was 3G, and the activation type of the eCall was manual. The call was activated on
15:01:24 and disconnected by the PSAP at 15:05:21.

The results were identical to the previous two test calls.

16th call; NMO: Mtel; 3G; Automatic activation

On the 16th test call on the fourth day the mobile network operator of the SIM card used was
Mtel (Bulgarian, has a roaming agreement with Finnish operators), the mobile network con-
nected was 3G, and the activation type of the eCall was automatic. The call was activated on
15:08:03 and disconnected by the PSAP at 15:11:35.

The results were identical to the previous three test calls, with the exception of some slight
disruptions in the voice channel at the end of the call.

Summary of the Test Calls of the Fourth Day
The summary of the results of the test calls of the fourth day are presented in Table 39. The
Elisa prepaid SIM card was replaced with a new one for the fourth day and onwards.

Table 39 Summary of the test results of the fourth day

Call | NMO | Net. | Act. | PSAP | Phone# | Sound | MSD | MSD | NBL | Call MSD
2 back 3
1 Telia | 3G Man. | OK OK OK OK OK OK OK OK
2 Telia | 3G Auto. | OK OK OK OK OK OK OK
3 Telia | 2G Man. | OK OK OK OK OK OK OK
4 Telia | 2G Auto. | OK OK OK ? OK OK OK OK
5 DNA | 2G Man. | OK OK OK OK OK OK OK OK
6 DNA | 2G Auto. | OK OK OK OK OK
7 DNA | 3G Man. | - - - - - - - -
8 DNA | 3G Auto. | - - - - - - - -
9 Elisa | 3G Man. | - - - - - - - -
10 Elisa | 3G Auto. | OK OK OK ? OK OK X -
11 Elisa | 2G Man. | OK X OK X X X -
LS
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12 Elisa | 2G Auto. | - - - - - - - _

LS
13 Mtel | 2G Man. | OK OK OK X X X X
14 Mtel | 2G Auto. | OK OK OK X X X X
15 Mtel | 3G Man. | OK OK OK X X X X
16 Mtel | 3G Auto. | OK OK X X X X

The eCalls from the Bulgarian SIM card continued consistently to show the same problems as
in previous test days. Some minor issues or problems with testing occurred during the tests
with the Telia SIM card and 2G network (calls 3 and 4). These should be retested.

There were major problems with poor signal strength in the testing location on test calls with
DNA and Elisa SIM cards. These tests should be repeated from a different location to produce
accurate results.

3.1.5 Thursday 22.3.2018, 5th Test Day, Pori

The tests were performed from a parking space at ABC Lahdesjarvi in Tampere between 14:00
and 16:30. The area of testing was within the “Pirkanmaa ja Satakunta” PSAP area, therefore
the test calls should have been routed to the Pori PSAP.

1st call; MNO: Telia; 3G; Manual Activation

The results of the first test call on the fifth day are presented in Table 40. The mobile network
operator of the SIM card used was Telia. The mobile network connected was 3G. The activation
type of the eCall was manual.

Table 40 Result of the first call of the fifth test day

Time of activation 14:16:00, 22.03.2018
GPS fix Yes

Call connected to PSAP Yes (limited service)
Synchronization signal received from the PSAP Yes

LL-ACK received from the PSAP No

AL-ACK received from the PSAP No

Voice connection established after MSD transmission Yes

PSAP that answered the call Pori
Correct phone number presented to the operator No, just “0”
Sound quality of the voice call Good

MSD presented to the operator No
Coordinates presented to the operator No
Coordinates correspond to the location of the IVS -
Network-based location No
Location corresponds to the location of the IVS -

MSD retransmission successful No
Synchronization signal received in MSD retransmission -

LL-ACK received in MSD retransmission -

AL-ACK received in MSD retransmission -

Callback successful No

Voice connection established during callback -

MSD retransmission successful during callback -
Synchronization signal received in MSD retransmission dur- | -

ing callback
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LL-ACK received in MSD retransmission during callback -

AL-ACK received in MSD retransmission during callback -

Timer T6 (IVS wait for AL-ACK, 5s) expired -

Coordinates corresponded to the location of the IVS -

Call disconnected By PSAP at 14:18:58

The call was first activated at 14:11:03, but was never connected to the PSAP. An error tape
was played back saying "Numerovalintanne on virheellinen, olkaa hyva ja tarkistakaa numero”,
which roughly translates to "The number you’ve selected is incorrect, please check the number
and try again”. The selected number was 112.

The second activation did establish a call with the PSAP, but in a limited service state. The
PSAP operator reported that the incoming number they were presented with in the PSAP user
interface was just “0”.

2nd call; MNO: Telia; 3G; Automatic activation

On the second test call on the fifth day the mobile network operator of the SIM card used was
Telia, the mobile network connected was 3G, and the activation type of the eCall was auto-
matic. The call was activated on 14:24:31 and disconnected by the PSAP at 14:31:34.

All test cases for the functions of eCall passed. The LL-ACK confirmation from the PSAP was
not received by the IVS, but it is not required if the AL-ACK confirmation is. The AL-ACK was
received by the IVS.

3rd call; NMO: Telia; 2G; Manual activation

The results of the third test call on the fifth day are presented in Table 41. The mobile network
operator of the SIM card used was Telia. The mobile network connected was 2G. The activation
type of the eCall was manual.

Table 41 Result of the third call of the fifth test day

Time of activation 14:34:34, 22.03.2018
GPS fix Yes

Call connected to PSAP Yes
Synchronization signal received from the PSAP Yes

LL-ACK received from the PSAP No

AL-ACK received from the PSAP No

Voice connection established after MSD transmission Yes

PSAP that answered the call Pori

Correct phone number presented to the operator Yes

Sound quality of the voice call Good

MSD presented to the operator Yes
Coordinates presented to the operator Yes
Coordinates correspond to the location of the IVS Yes
Network-based location Yes
Location corresponds to the location of the IVS Yes, <600m
MSD retransmission successful -
Synchronization signal received in MSD retransmission -

LL-ACK received in MSD retransmission -

AL-ACK received in MSD retransmission -

Callback successful | Yes, at 14:37:11
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Voice connection established during callback Yes

MSD retransmission successful during callback Yes

Synchronization signal received in MSD retransmission dur- | Yes

ing callback

LL-ACK received in MSD retransmission during callback Yes

AL-ACK received in MSD retransmission during callback Yes

Timer T6 (IVS wait for AL-ACK, 5s) expired Yes

Coordinates corresponded to the location of the IVS Yes

Call disconnected By PSAP at 14:38:29

The IVS did not receive either the LL-ACK or the AL-ACK confirmations from the PSAP system,
but the contents of the MSD were presented to the operator. The MSD retransmission was not
tested due to a miscommunication between the tester and the operator.

4th call; NMO: Telia; 2G; Automatic activation

On the fourth test call on the fifth day the mobile network operator of the SIM card used was
Telia, the mobile network connected was 2G, and the activation type of the eCall was auto-
matic. The call was activated at 14:45:12, 14:46:26, and 14:47:49. The call was never estab-
lished. The error tape on the selected number (see the first test call of the day) was played
every time.

5th call; NMO: DNA; 2G; Manual activation

On the fifth test call on the fifth day the mobile network operator of the SIM card used was
DNA, the mobile network connected was 2G, and the activation type of the eCall was manual.
The call was activated at 15:04:40, 15:06:33, and 15:07:36. The call was never established.
The error tape on the selected number (see the first test call of the day) was played every
time.

6th call; NMO: DNA; 2G; Automatic activation

On the sixth test call on the fifth day the mobile network operator of the SIM card used was
DNA, the mobile network connected was 2G, and the activation type of the eCall was auto-
matic. The call was activated at 15:09:41, 15:10:27, and 15:11:50. The call was never estab-
lished. The error tape on the selected number (see the first test call of the day) was played
every time.

7th call; NMO: DNA; 3G; Manual activation

On the seventh test call on the fifth day the mobile network operator of the SIM card used was
DNA, the mobile network connected was 3G, and the activation type of the eCall was manual.
The call was activated at 15:13:09, 15:14:22, and 15:15:38. The call was never established.
The error tape on the selected number (see the first test call of the day) was played every
time.

8th call; NMO: DNA; 3G; Automatic activation

On the eighth test call on the fifth day the mobile network operator of the SIM card used was
DNA, the mobile network connected was 3G, and the activation type of the eCall was auto-
matic. The call was activated at 15:16:23, 15:17:39, and 15:18:49. The call was never estab-
lished. The error tape on the selected number (see the first test call of the day) was played
every time.

9th call; NMO: Elisa; 3G; Manual activation

On the ninth test call on the fifth day the mobile network operator of the SIM card used was
Elisa, the mobile network connected was 3G, and the activation type of the eCall was auto-
matic. The call was activated three times (15:21:23, 15:31:39, 15:33:07). The first and the
third activation did connect to the PSAP, but the signal strength was so poor that both MSD
transmission and communication with the PSAP operator were not possible, so the test cases
could not be properly carried out. The second activation ran into the selected number error
tape (see the first test call of the day).
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10th call; NMO: Elisa; 3G; Automatic activation

On the 10th test call on the fifth day the mobile network operator of the SIM card used was
Elisa, the mobile network connected was 3G, and the activation type of the eCall was auto-
matic. The call was activated at 15:36:45. The signal strength was so poor that both MSD
transmission and communication with the PSAP operator were not possible, so the test cases
could not be properly carried out.

11th call; NMO: Elisa; 2G; Manual activation

On the 11th test call on the fifth day the mobile network operator of the SIM card used was
Elisa, the mobile network connected was 2G, and the activation type of the eCall was manual.
The call was activated at 15:41:27, 15:43:27, and 15:46:04. The call was never established.
The error tape on the selected number (see the first test call of the day) was played every
time.

12th call; NMO: Elisa; 2G; Automatic activation

The results of the 12th test call on the fifth day are presented in Table 42. The mobile network
operator of the SIM card used was Elisa. The mobile network connected was 2G. The activation
type of the eCall was automatic.

Table 42 Result of the 12th call of the fifth test day

Time of activation 15:48:24, 22.03.2018
GPS fix Yes

Call connected to PSAP Yes
Synchronization signal received from the PSAP Yes

LL-ACK received from the PSAP Yes

AL-ACK received from the PSAP Yes

Voice connection established after MSD transmission Yes

PSAP that answered the call Pori

Correct phone number presented to the operator Yes

Sound quality of the voice call Good

MSD presented to the operator Yes

Coordinates presented to the operator Yes

Coordinates correspond to the location of the IVS Yes
Network-based location Yes

Location corresponds to the location of the IVS Yes

MSD retransmission successful Yes
Synchronization signal received in MSD retransmission Yes

LL-ACK received in MSD retransmission Yes

AL-ACK received in MSD retransmission Yes

Callback successful Yes, at 15:51:43
Voice connection established during callback Yes

MSD retransmission successful during callback Yes
Synchronization signal received in MSD retransmission dur- | Yes

ing callback

LL-ACK received in MSD retransmission during callback Yes

AL-ACK received in MSD retransmission during callback Yes

Timer T6 (IVS wait for AL-ACK, 5s) expired Yes

Coordinates corresponded to the location of the IVS Yes

Call disconnected By PSAP at 15:52:45
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All the test cases for the eCall functions were executed and passed.

13th call; NMO: Mtel; 2G; Manual activation

The results of the 13th test call on the fifth day are presented in Table 43. The mobile network
operator of the SIM card used was Mtel (Bulgarian, has a roaming agreement with Finnish op-

erators). The mobile network connected was 2G. The activation type of the eCall was manual.

Table 43 Result of the 13th call of the fifth test day

Time of activation 15:56:05, 22.03.2018
GPS fix Yes
Call connected to PSAP Yes
Synchronization signal received from the PSAP Yes
LL-ACK received from the PSAP Yes
AL-ACK received from the PSAP Yes
Voice connection established after MSD transmission Yes
PSAP that answered the call Pori
Correct phone number presented to the operator Yes
Sound quality of the voice call Good
MSD presented to the operator No
Coordinates presented to the operator No
Coordinates correspond to the location of the IVS -
Network-based location No

Location corresponds to the location of the IVS -

MSD retransmission successful No

Synchronization signal received in MSD retransmission -

LL-ACK received in MSD retransmission -

AL-ACK received in MSD retransmission -

Callback successful No

Voice connection established during callback -

MSD retransmission successful during callback -

Synchronization signal received in MSD retransmission dur- -
ing callback

LL-ACK received in MSD retransmission during callback -

AL-ACK received in MSD retransmission during callback -

Timer T6 (IVS wait for AL-ACK, 5s) expired -

Coordinates corresponded to the location of the IVS -

Call disconnected By PSAP at 15:58:11

The test call had the same outcome as most of the previous test calls from foreign SIM cards.

14th call; NMO: Mtel; 2G; Automatic activation

On the 14th test call on the fifth day the mobile network operator of the SIM card used was
Mtel (Bulgarian, has a roaming agreement with Finnish operators), the mobile network con-
nected was 2G, and the activation type of the eCall was automatic. The call was first activated
on 16:00:40, but the error tape relating to the number selection was played. The call was acti-
vated again at 16:03:13 and was established. The call was disconnected by the PSAP at
16:05:48.

The results of the second activation were identical to the previous test call.
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15th call; NMO: Mtel; 3G; Manual activation

On the 15th test call on the fifth day the mobile network operator of the SIM card used was
Mtel (Bulgarian, has a roaming agreement with Finnish operators), the mobile network con-
nected was 3G, and the activation type of the eCall was manual. The call was activated on
16:08:24. The call was established, but after receiving the synchronization signal from the
PSAP the call was suddenly disconnected with an error “*+CEER: No cause information availa-
ble” at 16:08:47.

16th call; NMO: Mtel; 3G; Automatic activation

On the 16th test call on the fifth day the mobile network operator of the SIM card used was
Mtel (Bulgarian, has a roaming agreement with Finnish operators), the mobile network con-
nected was 3G, and the activation type of the eCall was automatic. The call was activated five
times (16:10:45, 16:11:22, 16:12:08, 16:19:28, and 16:20:45). The first three activations
were not established due to “"+CEER: Low level failure no redial allowed” and the last one re-
sulted in the error tape played regarding the selection of the number (see, e.g., the first test
call of the day).

Summary of the Test Calls of the Fifth Day
The summary of the results of the test calls from the fifth day are presented in Table 44.

Table 44 Summary of the test results of the fifth day

Call | NMO | Net. | Act. | PSAP | Phone# | Sound | MSD | MSD | NBL | Call MSD
2 back 3
1 Telia | 3G Man. | OK X OK X X X X -
LS
2 Telia | 3G Auto. | OK OK OK OK OK OK OK OK
3 Telia | 2G Man. | OK OK OK - OK OK OK
4 Telia | 2G Auto. | - - - - - - - -
5 DNA | 2G Man. | - - - - - - - -
6 DNA | 2G Auto. | - - - - - - - -
7 DNA | 3G Man. | - - - - - - - -
8 DNA | 3G Auto. | - - - - - - - -
9 Elisa | 3G Man. | - - - - - - - -
10 Elisa | 3G Auto. | - - - - - - - -
11 Elisa | 2G Man. | - - - - - - - -
12 Elisa | 2G Auto. | OK OK OK OK OK OK OK OK
13 Mtel | 2G Man. | OK OK OK X X X X
14 Mtel | 2G Auto. | OK OK OK X X X X
15 Mtel | 3G Man. | - - - - - - - -
16 Mtel | 3G Auto. | - - - - - - - -

A major problem was found in the processing of eCalls in the Pori PSAP, as many test calls
from with different configurations resulted in an error tape being played informing that “Nu-
merovalintanne on virheellinen, olkaa hyva ja tarkistakaa numero” (*The number you've se-
lected is incorrect, please check the number and try again”), when the selected humber was
112. These calls never connected to the PSAP operator.

Some of the activations also suffered from poor signal strength.

As there were only two test calls that passed all test cases, it is recommended that all of the
test calls of the fifth day are repeated.

3.1.6 Friday 23.3.2018, 6th Test Day, Turku
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The tests were performed from a parking space at ABC Raisio in Raisio between 12:15 and
14:30. The area of testing was within the “Varsinais-Suomi ja Hame” PSAP area, therefore the

test calls should have been routed to the Turku PSAP.

1st call; MNO: Telia; 3G; Manual Activation

The results of the first test call on the sixth day are presented in Table 45. The mobile network
operator of the SIM card used was Telia. The mobile network connected was 3G. The activation

type of the eCall was manual.

Table 45 Result of the first call of the sixth test day

Time of activation

12:20:22, 23.03.2018

GPS fix Yes
Call connected to PSAP Yes
Synchronization signal received from the PSAP Yes
LL-ACK received from the PSAP No
AL-ACK received from the PSAP No
Voice connection established after MSD transmission Yes
PSAP that answered the call Turku
Correct phone number presented to the operator Yes

Sound quality of the voice call

No, disruptions

MSD presented to the operator Yes
Coordinates presented to the operator No
Coordinates correspond to the location of the IVS -
Network-based location Yes
Location corresponds to the location of the IVS Yes
MSD retransmission successful No
Synchronization signal received in MSD retransmission -
LL-ACK received in MSD retransmission -
AL-ACK received in MSD retransmission -
Callback successful No

Voice connection established during callback

MSD retransmission successful during callback

Synchronization signal received in MSD retransmission dur-
ing callback

LL-ACK received in MSD retransmission during callback

AL-ACK received in MSD retransmission during callback

Timer T6 (IVS wait for AL-ACK, 5s) expired

Coordinates corresponded to the location of the IVS

Call disconnected

By PSAP at 12:30:12

The test call was first activated at 12:18:12, but the call was not established due to “+CEER:
No resources”. The second activation resulted in an established call, but the voice channel had
disruptions due to poor signal strength that interfered with both the MSD transmission and the

communication with the PSAP operator.

2nd call; MNO: Telia; 3G; Automatic activation

On the second test call on the sixth day the mobile network operator of the SIM card used was
Telia, the mobile network connected was 3G, and the activation type of the eCall was auto-
matic. The call was activated on 12:39:26 and was connected to the Turku PSAP and the IVS
logged the LL-ACK and AL-ACK confirmations from the PSAP system, but due to poor signal
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strength the voice channel had so much disruptions that the PSAP operator disconnected the
call at 12:41:25 before most of the test cases could be checked.

3rd call; NMO: Telia; 2G; Manual activation

The results of the third test call on the sixth day are presented in Table 46. The mobile net-
work operator of the SIM card used was Telia. The mobile network connected was 2G. The ac-
tivation type of the eCall was manual.

Table 46 Result of the third call of the sixth test day

Time of activation 12:46:05, 23.03.2018
GPS fix Yes
Call connected to PSAP Yes
Synchronization signal received from the PSAP Yes
LL-ACK received from the PSAP No
AL-ACK received from the PSAP No
Voice connection established after MSD transmission Yes
PSAP that answered the call Turku
Correct phone number presented to the operator Yes
Sound quality of the voice call Good
MSD presented to the operator No
Coordinates presented to the operator No
Coordinates correspond to the location of the IVS -
Network-based location Yes
Location corresponds to the location of the IVS Yes
MSD retransmission successful No

Synchronization signal received in MSD retransmission -

LL-ACK received in MSD retransmission -

AL-ACK received in MSD retransmission -

Callback successful -

Voice connection established during callback -

MSD retransmission successful during callback -

Synchronization signal received in MSD retransmission dur- -
ing callback

LL-ACK received in MSD retransmission during callback -

AL-ACK received in MSD retransmission during callback -

Timer T6 (IVS wait for AL-ACK, 5s) expired -

Coordinates corresponded to the location of the IVS

Call disconnected By PSAP at 12:48:37

The IVS did not log the LL-ACK or AL-ACK confirmations from the PSAP system and the PSAP
operator did not see the contents of the MSD, but the PSAP logs show that the MSD was re-
ceived and decoded and that the sending of the confirmations was attempted. The PSAP
logged an error “900 No response to ACK"”. The problems with the confirmations might be due
to poor signal strength as in previous test calls, but that should not prevent the displaying of
the MSD contents to the PSAP operator, as the MSD was properly received and decoded.

4th call; NMO: Telia; 2G; Automatic activation

On the fourth test call on the sixth day the mobile network operator of the SIM card used was
Telia, the mobile network connected was 2G, and the activation type of the eCall was auto-
matic. The call was activated at 12:56:42 and disconnected by the PSAP at 12:59:04.
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The outcome of the call was identical to the previous one.

5th call; NMO: DNA; 2G; Manual activation

The results of the fifth test call on the sixth day are presented in Table 47. The mobile network
operator of the SIM card used was DNA. The mobile network connected was 2G. The activation

type of the eCall was manual.

Table 47 Result of the fifth call of the sixth test day

Time of activation

13:07:03, 23.03.2018

GPS fix Yes
Call connected to PSAP Yes
Synchronization signal received from the PSAP Yes
LL-ACK received from the PSAP Yes
AL-ACK received from the PSAP Yes
Voice connection established after MSD transmission Yes
PSAP that answered the call Turku
Correct phone number presented to the operator Yes
Sound quality of the voice call Good
MSD presented to the operator No
Coordinates presented to the operator No
Coordinates correspond to the location of the IVS -
Network-based location Yes
Location corresponds to the location of the IVS Yes
MSD retransmission successful Yes
Synchronization signal received in MSD retransmission Yes
LL-ACK received in MSD retransmission Yes
AL-ACK received in MSD retransmission Yes

Callback successful

Yes, at 13:10:22

Voice connection established during callback Yes
MSD retransmission successful during callback Yes
Synchronization signal received in MSD retransmission dur- Yes
ing callback

LL-ACK received in MSD retransmission during callback Yes
AL-ACK received in MSD retransmission during callback Yes
Timer T6 (IVS wait for AL-ACK, 5s) expired Yes
Coordinates corresponded to the location of the IVS Yes

Call disconnected

By PSAP at 13:11:13

As in the previous test call, the contents of the MSD were not presented to the operator de-

spite a successful MSD transmission.

6th call; NMO: DNA; 2G; Automatic activation

The results of the sixth test call on the sixth day are presented in Table 48. The mobile net-
work operator of the SIM card used was DNA. The mobile network connected was 2G. The acti-

vation type of the eCall was automatic.

Table 48 Result of the sixth call of the sixth test day

Time of activation

13:13:56, 23.03.2018

GPS fix

Yes
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Call connected to PSAP | Yes

Synchronization signal received from the PSAP Yes
LL-ACK received from the PSAP No
AL-ACK received from the PSAP No
Voice connection established after MSD transmission Yes
PSAP that answered the call Turku
Correct phone number presented to the operator Yes
Sound quality of the voice call Good
MSD presented to the operator No
Coordinates presented to the operator No
Coordinates correspond to the location of the IVS -
Network-based location Yes
Location corresponds to the location of the IVS Yes
MSD retransmission successful No

Synchronization signal received in MSD retransmission -

LL-ACK received in MSD retransmission -

AL-ACK received in MSD retransmission -

Callback successful Yes, at 13:17:01
Voice connection established during callback Yes

MSD retransmission successful during callback Yes

Synchronization signal received in MSD retransmission dur- Yes

ing callback

LL-ACK received in MSD retransmission during callback Yes

AL-ACK received in MSD retransmission during callback Yes

Timer T6 (IVS wait for AL-ACK, 5s) expired Yes

Coordinates corresponded to the location of the IVS Yes

Call disconnected By PSAP at 13:19:10

The test call had the same problems as previous test calls with displaying the contents of the
MSD to the PSAP operator, despite the decoded MSD being printed in the PSAP system log.

7th call; NMO: DNA; 3G; Manual activation

On the seventh test call on the sixth day the mobile network operator of the SIM card used
was DNA, the mobile network connected was 3G, and the activation type of the eCall was
manual. The call was activated twice (13:25:3, 13:27:02). The first activation did not establish
a call due to “+CEER: No resources”. The second activation did connect to the most appropri-
ate PSAP, but the poor signal strength caused the MSD transmission to fail and the communi-
cation with the PSAP operator was impossible due to disruptions in the voice channel.

8th call; NMO: DNA; 3G; Automatic activation

On the eighth test call on the sixth day the mobile network operator of the SIM card used was
DNA, the mobile network connected was 3G, and the activation type of the eCall was auto-
matic. The call was activated three times (13:43:25, 13:44:30, 13:45:42), but the call was
never established. The error code was “+CEER: No resources”.

9th call; NMO: Elisa; 3G; Manual activation

On the ninth test call on the sixth day the mobile network operator of the SIM card used was
Elisa, the mobile network connected was 3G, and the activation type of the eCall was manual.
The call was activated at 13:48:16 and disconnected by the PSAP at 13:52:52.
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All test cases for the functions of eCall passed. Some disruptions in the voice channel were
present, but not enough to prevent MSD transmission or communication with the PSAP opera-
tor.

10th call; NMO: Elisa; 3G; Automatic activation

On the 10th test call on the sixth day the mobile network operator of the SIM card used was
Elisa, the mobile network connected was 3G, and the activation type of the eCall was auto-
matic. The call was activated at 13:55:02 and disconnected by the PSAP at 13:59:25.

The PSAP operator reported that they were not able to see the vehicle information contained in
the MSD, but were able to see the location information. All other test cases for the functions of
eCall passed.

11th call; NMO: Elisa; 2G; Manual activation
The Elisa 2G network was not detected by the IVS, so this test call was not performed.

12th call; NMO: Elisa; 2G; Automatic activation
The Elisa 2G network was not detected by the IVS, so this test call was not performed.

13th call; NMO: Mtel; 2G; Manual activation

The results of the 13th test call on the sixth day are presented in Table 49. The mobile net-
work operator of the SIM card used was Mtel (Bulgarian, has a roaming agreement with Finn-
ish operators). The mobile network connected was 2G. The activation type of the eCall was
manual.

Table 49 Result of the 13th call of the sixth test day

Time of activation 14:05:11, 23.03.2018
GPS fix Yes
Call connected to PSAP Yes
Synchronization signal received from the PSAP Yes
LL-ACK received from the PSAP Yes
AL-ACK received from the PSAP Yes
Voice connection established after MSD transmission Yes
PSAP that answered the call Turku
Correct phone number presented to the operator Yes
Sound quality of the voice call Good
MSD presented to the operator No
Coordinates presented to the operator No
Coordinates correspond to the location of the IVS -
Network-based location No

Location corresponds to the location of the IVS -

MSD retransmission successful No
Synchronization signal received in MSD retransmission -
LL-ACK received in MSD retransmission -
AL-ACK received in MSD retransmission -

Callback successful No
Voice connection established during callback -
MSD retransmission successful during callback -
Synchronization signal received in MSD retransmission dur- -
ing callback
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LL-ACK received in MSD retransmission during callback -

AL-ACK received in MSD retransmission during callback -

Timer T6 (IVS wait for AL-ACK, 5s) expired -

Coordinates corresponded to the location of the IVS -

Call disconnected By PSAP at 14:06:56

The test call had the same outcome as most of the previous test calls from foreign SIM cards.

14th call; NMO: Mtel; 2G; Automatic activation

On the 14th test call on the sixth day the mobile network operator of the SIM card used was
Mtel (Bulgarian, has a roaming agreement with Finnish operators), the mobile network con-

nected was 2G, and the activation type of the eCall was automatic. The call was activated on
14:10:29 and disconnected by the PSAP at 14:13:01.

The results were identical to the previous test call.

15th call; NMO: Mtel; 3G; Manual activation

On the 15th test call on the sixth day the mobile network operator of the SIM card used was
Mtel (Bulgarian, has a roaming agreement with Finnish operators), the mobile network con-
nected was 3G, and the activation type of the eCall was manual. The call was activated on
14:18:19 and disconnected by the PSAP at 14:21:33.

Due to poor signal strength, the MSD transmission and voice communication failed.

16th call; NMO: Mtel; 3G; Automatic activation

On the 16th test call on the sixth day the mobile network operator of the SIM card used was
Mtel (Bulgarian, has a roaming agreement with Finnish operators), the mobile network con-

nected was 3G, and the activation type of the eCall was automatic. The call was activated on
14:23:10 and disconnected by the PSAP at 14:25:16.

The results were identical to the first three test calls when using the foreign SIM card.

Summary of the Test Calls of the Sixth Day
The summary of the results of the test calls of the sixth day are presented in Table 50.

Table 50 Summary of the test results of the sixth day

Call | NMO | Net. | Act. | PSAP | Phone# | Sound | MSD | MSD | NBL | Call MSD
2 back 3
1 Telia | 3G Man. | OK OK X X X OK X -
2 Telia | 3G Auto. | OK - X - - - - -
3 Telia | 2G Man. | OK OK OK X X OK X -
4 Telia | 2G Auto. | OK OK OK X X OK X -
5 DNA | 2G Man. | OK OK OK OK OK OK OK
6 DNA | 2G Auto. | OK OK OK X X OK OK OK
7 DNA | 3G Man. | OK OK X - - - - -
8 DNA | 3G Auto. | - - - - - - - -
9 Elisa | 3G Man. | OK OK OK OK OK OK OK
10 Elisa | 3G Auto. | OK OK OK OK OK OK OK
11 Elisa | 2G Man. | - - - - - - - -
12 Elisa | 2G Auto. | - - - - - - - -
13 Mtel | 2G Man. | OK OK OK X X X -
14 Mtel | 2G Auto. | OK OK OK X X X -
15 Mtel | 3G Man. | - - - - - - - -
16 Mtel | 3G Auto. | OK OK OK X X X -
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The test calls of the final testing days were troubled with poor signal strength at the testing
site. This caused problems with activating the calls, transferring the MSD and in the voice com-
munication with the PSAP operator.

Many of the problems observed in previous days were also present in the Turku PSAP. There
were problems with presenting the MSD to the operator despite a successful MSD transmission
(calls 3, 4, 5, and 6). On the 10™ call, the PSAP operator was only able to see the vehicle infor-
mation the MSD, but not the location information. These are not caused by the poor signal
strength, as the decoded MSD is present in the PSAP system log. eCalls from the foreign SIM
card continued to have the same problems as in previous days.

As there was only one test call (9%) that can be said to pass all test cases, all test calls should
be repeated after the problems have been identified and fixed.

3.1.7 Summary of the Manual Call Test Results

In the manual call tests, the eCalls were TS-12 emergency calls activated by hand by the per-
son performing the tests. In the tests, the emergency calls were performed on all the current
six PSAP regions of mainland Finland, using all three mobile network operators (Telia, Elisa,
DNA) of mainland Finland and a foreign SIM card with roaming, using both 2G and 3G net-
works, and using both manual and automatic eCall flags. The calls established a voice commu-
nication with the PSAP operator. Information about the functionality was gathered by question-
ing the PSAP operator and from logs of the PSAP information system and the IVS.

There did not appear to be any consistent differences in the handling of the eCalls between 2G
and 3G networks (apart from occasional weak signal at testing sites) or between manual and
automatic activation.

The following major issues were found in the manual test calls:
- Problems with eCalls when using foreign SIM cards. The PSAP system did receive the

initial MSD, decoded it, and checked the validity of its content, but the contents of the
MSD were not presented to the PSAP operators. MSD retransmission was not possible.
The operators were generally not able to perform callback to the IVS, as it required
manually changing the incoming phone number presented to the PSAP operator. Even
then, the callback was a regular phone call, so requesting a new MSD during callback
was not possible.

- Anissue was found in the Pori PSAP where many of the eCalls activated did not reach
the PSAP system regardless of the MNO, 2G/3G network, or activation type. Instead, an
error tape was played informing that the selected number (112) was incorrect.

- In many test calls from Finnish SIM cards the MSD was successfully received, decoded,
and checked by the PSAP system, but the contents were not presented to the operator,
even though they could be read from the PSAP system log. This, however, does not ap-
pear to be the same problem as with the foreign SIM cards, as it did not occur consist-
ently and was not connected to issues with MSD retransmission or callback.

- In many test calls the work ticket for the incoming call in the PSAP user interface did
not open, which caused problems with presenting the contents of the MSD, requesting
MSD retransmission, and performing callback. In some cases, manually opening the
work ticket helped to solve some of these issues, but not always.

- There appeared to be an issue with callback in the Oulu PSAP, where none of the test
calls resulted in a successful callback. It is unclear whether this was a technical or an
operational issue with the PSAP.

Some test related problems prevented a proper testing of certain test cases:
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- During the first four testing days the Elisa prepaid used was expired. Thus, the tests do
not represent a proper use case of performing eCalls using a SIM card from the Elisa
MNO. However, emergency calls from expired prepaid SIM cards are required to go
through to the PSAP. In fact, they proved to be an interesting use case with a varying
range of problems.

- Miscommunication between the tester and the PSAP operator caused a few test cases
(e.g. MSD retransmission during the first test call of the first day) to not be performed.
Additionally, in a few test calls the PSAP operator performed actions that made certain
test cases difficult to check (e.g. requesting a new MSD immediately when the call was
connected)

- In many test locations the testing suffered from poor signal strength on various net-
works. The issues this caused include test calls not connecting at all, interference with
the MSD transmission leading to invalid MSDs, and disruptions in the voice communica-
tion between the tester and the PSAP operator, which prevented performing the test
procedure.

It is recommended that the following test cases be re-executed after investigation and possible
changes to the PSAP system:
- All test cases of the first four days that were intended to be performed using the Elisa

SIM card should be re-tested with a new and working cell phone plan from Elisa
All PSAPs should be re-tested with a foreign SIM card to ensure that the MSD transmis-
sion, MSD retransmission, and callback (in cases when the foreign SIM card has a
roaming agreement with Finnish MNOs) should be re-tested

- The excluded use case of an IVS without a SIM card should be tested, if a permission is
granted
All test calls performed to Oulu PSAP due to issues with callback
All test calls performed with Telia and DNA SIM cards to Vaasa PSAP due to signal
strength issues and problems with MSDs (apart from DNA, 2G, manual activation)

- All test calls performed to Pori PSAP due to both the issue with eCalls not connecting to
the PSAP at all and due to poor signal strength at the testing site
All test calls performed to Turku PSAP due to problems with poor signal strength at the
testing site and various MSD related problems

- Kerava, DNA, 2G, manual activation (MSD retransmission not tested)
Kerava, DNA, 3G, manual activation
Kuopio, Telia, 3G, automatic activation (esp. callback)

- Kuopio, Telia, 2G, automatic activation

It is also recommended that the use case of an expired cell phone plan should be added to fur-
ther testing due to the issues found in these tests. Furthermore, in future tests, the tester
should ask the PSAP operator to specify the age of the MSD information presented in the PSAP
user interface, as the PSAP system can pull old information from its database and connect it to
the test call. This can cause issues when determining, for example, if the information from the
MSD retransmission is presented to the operator instead of the information in the initial MSD
transmission or in MSD presentation during callback.

3.2 Automatic Calls
The classification of KPI_002a, KPI_004, and KPI_007a comes from CEN/TS 17234:2018.

3.2.1 Friday 16.3.2018, 1st Test Day

The results of the 354 automatic calls initiated on the first test day are presented in Table 51.
The driving took place in the Uusimaa region.
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Table 51 Results of automatic calls from the first test day

ment

KPI Description Results Classifi-
cation
KPI_002a | Success rate of completed | 99.718 % High
eCalls using 112 (353 success, 354 initiated, 1 fail) quality
KPI_003 | Success rate of received 99.433 %
MSDs (351 success, 353 initiated, 2 fail)
KPI_004 | Success rate of correct 100 % High
MSDs (352 correct, 352 received, 0 incorrect) quality
KPI_005 | Duration until MSD is pre- | mean 10.502 s, std 2.561 s
sented in PSAP
KPI_007a | Duration of voice channel mean 7.428 s, std 2.544 s Stand-
blocking ard
KPI_008 | Time for call establish- mean 2.580 s, std 2.481 s

3.2.2 Monday 19.3.2018, 2nd Test Day
The results of the 409 automatic calls initiated on the second test day are presented in Table
52. The route driven was from the Uusimaa region to Joensuu through Kouvola and Mikkeli.

Table 52 Results of automatic calls from the second test day

KPI Description Results Classifi-
cation
KPI_002a | Success rate of completed | 99.022 % High
eCalls using 112 (405 success, 409 initiated, 4 fail) quality
KPI_003 | Success rate of received 99.022 %
MSDs (405 success, 409 initiated, 4 fail)
KPI_004 | Success rate of correct 100 % High
MSDs (402 correct, 402 received, 0 incorrect) quality
KPI_005 | Duration until MSD is pre- | mean 10.336 s, std 1.164 s
sented in PSAP
KPI_007a | Duration of voice channel mean 7.096 s, std 0.992 s Stand-
blocking ard
KPI_008 | Time for call establish- mean 2.292 s, std 0.868 s
ment

The slight difference in the number of successful MSDs received (KPI_003) and number of cor-
rect MSDs (KPI_004) is due to the way the KPIs are calculated. The code for KPI_003 checks
that each encoded MSD sent by the IVS is found in the matching PSAP call and the code for
KPI_004 checks that each decoded MSD received by the PSAP is matches a decoded MSD sent
by the IVS in the matching call.

It should also be noted that the number of failed eCalls and the number of failed received
MSDs are identical (4), but are the product of different calculations, as there was a failed call
with zero MSDs sent and a failed call with two MSDs sent.

3.2.3 Tuesday 20.3.2018, 3rd Test Day
The results of the 336 automatic calls initiated on the third test day are presented in Table 53.
The route driven was from Joensuu to Oulu through Kuopio.

Table 53 Results of automatic calls from the third test day

KPI

Description

Results

Classifi-
cation
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KPI_002a | Success rate of completed | 99.702 % High
eCalls using 112 (335 success, 336 initiated, 1 fail) quality
KPI_003 | Success rate of received 99.408 %
MSDs (334 success, 336 initiated, 2 fail)
KPI_004 | Success rate of correct 99.399 % High
MSDs (331 correct, 333 received, 2 incorrect) quality
KPI_005 Duration until MSD is pre- | mean 10.616 s, std 1.271 s
sented in PSAP
KPI_007a | Duration of voice channel mean 7.316 s, std 1.122 s Stand-
blocking ard
KPI_008 | Time for call establish- mean 2.438 s, std 0.602 s
ment
3.2.4 Wednesday 21.3.2018, 4th Test Day
The results of the 333 automatic calls initiated on the fourth test day are presented in Table
54. The route driven as from Oulu to Kokkola.
Table 54 Results of automatic calls from the fourth test day
KPI Description Results Classifica-
tion
KPI_002a Success rate of com- 81.682 % Sub-
pleted eCalls using 112 (272 success, 333 initiated, 61 fail) standard
KPI_002a* | Success rate of com- 99.399 % High
pleted eCalls using 112 (331 success, 333 initiated, 2 fail) quality
(excl. modem open req.)
KPI_003 Success rate of received 100 %
MSDs (331 success, 331 initiated, 0 fail)
KPI_004 Success rate of correct 100 % High
MSDs (331 correct, 331 received, 2 incorrect) | quality
KPI_005 Duration until MSD is mean 10.363 s, std 0.995 s
presented in PSAP
KPI_007a Duration of voice channel | mean 7.079 s, std 0.873 s Standard
blocking
KPI_008 Time for call establish- mean 2.318 s, std 0.500 s
ment

In 60 calls there was a missing log row that indicates the modem of the IVS has changes from
accepting data to accepting voice. This was used as a stand-in for checking that the voice
channel between the IVS and the operator was open after MSD transmission, as in the test
setup there was no microphone or headphones connected to the IVS and no human operator
answering the calls on the PSAP. In the KPI_002a* in Table 54 this check was not required.
Both are reported, as the log row in question is not an absolute certainty that the voice con-
nection would have been open. In fact, this issue only occurred on the log files of one of the
three IVS’s and from the fourth day forward. Thus, it might be a fault in the IVS or its SIM
card and not in the PSAP system.

3.2.5 Thursday 22.3.2018, 5th Test Day
The results of the 473 automatic calls initiated on the fifth test day are presented in Table 55.
The route driven was from Kokkola to Tampere through Jyvaskyla.

Table 55 Results of automatic calls from the fifth test day

KPI

Description

Results

Classifica-
tion
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KPI_002a Success rate of com- 43.207 % Sub-
pleted eCalls using 112 (206 success, 473 initiated, 267 fail) standard

KPI_002a* | Success rate of com- 74.207 % Sub-
pleted eCalls using 112 (351 success, 473 initiated, 122 fail) standard
(excl. modem open req.)

KPI_003 Success rate of received 100 %
MSDs (351 success, 351 initiated, 0 fail)

KPI_004 Success rate of correct 100 % High
MSDs (351 correct, 351 received, 0 incorrect) | quality

KPI_005 Duration until MSD is mean 10.086 s, std 0.653 s
presented in PSAP

KPI_007a Duration of voice channel | mean 7.012 s, std 0.553 s Standard
blocking

KPI_008 Time for call establish- mean 2.201 s, std 0.564 s
ment

On the fifth day one of the IVS’s started to produce a lot of errors. The IVS that was causing
the problems was the same one that did not produce the missing log row starting from the
fourth day forward. From the 122 failures of KPI_002* 121 were calls from this IVS. The error
message logged by the IVS was “"ERROR: waitFor timed out”. Below is an example log from
one of the unsuccessful calls.

[12:42:59.228 22-03-18] Auto eCall: activation

[12:42:59.232 22-03-18][BOX_STATE] running, eCall, dialing
[12:42:59.237 22-03-18] Loop Nr: 130

[12:42:59.249 22-03-18][->MUX] at~scfg="call/Ecall/msd","[REDACTED]"
[12:42:59.384 22-03-18][<-M] ~SCFG: "Call/Ecall/Msd","[REDACTED]"
[12:42:59.414 22-03-18][<-M] OK

[12:42:59.417 22-03-18] Radio MUTE ON

[12:42:59.420 22-03-18][->MUX] at+cecall=3

[12:42:59.528 22-03-18][<-M] OK

[12:42:59.547 22-03-18][<-M] ~SLCC: 1,0,2,0,0,0

[12:42:59.559 22-03-18][<-M] ~SLCC:

[12:42:59.576 22-03-18][<-M] +CIEV: audio,1

[12:43:01.382 22-03-18][<-M] ~SLCC: 1,0,2,0,0,1

[12:43:01.394 22-03-18][<-M] ~SLCC:

[12:43:02.324 22-03-18][<-M] ~SLCC: 1,0,0,0,0,1

[12:43:02.336 22-03-18][<-M] NSLCC:

[12:43:02.348 22-03-18][<-M] +CIEV: call,1

[12:43:02.352 22-03-18][BOX_STATE] running, eCall, connected
[12:43:02.366 22-03-18][<-M] ~SLCC: 1,0,0,0,0,1

[12:43:02.370 22-03-18][<-M] ~SLCC:

[12:43:02.374 22-03-18][->MUX] at~moni

[12:43:02.481 22-03-18][<-M] +CIEV: ecallda,0

[12:43:02.486 22-03-18][<-M] +CIEV: ecallco,1

[12:43:02.490 22-03-18][<-M] +CIEV: ecallco,?2

[12:43:02.495 22-03-18][BOX_STATE] running, eCall, transmitting
[12:43:02.501 22-03-18][<-M] Serving Cell

nel

[12:43:02.511 22-03-18][<-M] chann rs dBm MCC MNC LAC cell NCC BCC PWR RXLev C1
I chann TS timAdv PWR dBm Q ChMod

[12:43:02.522 22-03-18][<-M] 25 29 -81 244 91 100F 0480 1 4 33 -105 241 25
2 1 5 -780A_FR

[12:43:02.533 22-03-18][<-M] OK

[12:43:02.536 22-03-18][->MUX] at+cops?

[12:43:02.660 22-03-18][<-M] +COPS: 0,0,"Telia FI"

[12:43:02.665 22-03-18][<-M] OK

I Dedicated chan-
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[12:43:04.535 22-03-18][<-M] +CIEV: ecallda,1
[12:43:14.910 22-03-18][<-M] +CIEV: audio,0
[12:43:14.922 22-03-18][<-M] +CIEV: call,0
[12:43:14.926 22-03-18][BOX_STATE] running, eCall, disconnected
[12:43:14.932 22-03-18] Radio MUTE OFF

[12:43:14.936 22-03-18][<-M] ~SLCC:

[12:43:14.939 22-03-18][->MUX] AT+CEER
[12:43:15.046 22-03-18][<-M] +CIEV: ecallco,0
[12:43:15.050 22-03-18][<-M] ~SLCC:

[12:43:15.054 22-03-18][<-M] NO CARRIER
[12:43:15.058 22-03-18] Radio MUTE OFF

[12:43:15.061 22-03-18][<-M] +CEER: 8,16,0
[12:43:15.066 22-03-18][<-M] OK

[12:43:21.157 22-03-18][MUX] ERROR: waitFor timed out

Since the IVS in question was the 2G only IVS, it is possible that there were problems with the
2G cellular network in the area, but another IVS was able to perform successful eCalls using
2G. However, the SIM cards in these IVS’s were issued by different service providers.

3.2.6 Friday 23.3.2018, 6th Test Day
The results of the 164 automatic calls initiated on the sixth test day are presented in Table 56.
The route driven was from Tampere to Espoo through Pori and Turku.

Table 56 Results of automatic calls from the fifth test day

KPI Description Results Classifica-
tion
KPI_002a | Success rate of com- 60.980 % Sub-
pleted eCalls using 112 (100 success, 164 initiated, 64 fail) standard
KPI_002a* | Success rate of com- 84.146 % Sub-
pleted eCalls using 112 (138 success, 164 initiated, 26 fail) standard
(excl. modem open req.)
KPI_003 Success rate of received 100 %
MSDs (138 success, 138 initiated, 0 fail)
KPI_004 Success rate of correct 100 % High
MSDs (138 correct, 138 received, 0 incorrect) | quality
KPI_005 Duration until MSD is mean 10.208 s, std 0.529 s
presented in PSAP
KPI_007a Duration of voice channel | mean 6.982 s, std 0.393 s Standard
blocking
KPI_008 Time for call establish- mean 2.378 s, std 0.447 s
ment

Same issues with one of the IVS's continued on the final day of testing. Additionally, the PSAP
at Turku allowed the automatic calls to go to the human operators, so the test had to be
aborted when entering that PSAP area.

3.2.7 Summary of the Automatic Call Test Results
The automatic call tests were performed by driving a vehicle through the PSAP regions of
mainland Finland. The vehicle had three IVS devices, each with a different SIM card from the
three mobile network operators of mainland Finland, connected to three laptops. They were set
to activate a TS12 emergency call with an eCall flag every three minutes. The PSAP infor-
mation system was set to process the eCalls from these SIM cards in otherwise the same way
as regular eCalls, but instead of routing the call to a PSAP operator, the system would instead
hang up the call. This allowed for analyzing the logs from both the IVS and the PSAP infor-
mation system without disturbing the regular emergency center work.
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The results of the 2076 automatic calls initiated during all the testing days combined are pre-
sented in Table 57.

Table 57 Results of automatic calls from all the days combined

KPI Description Results Classifi-
cation
KPI_002a | Success rate of completed | 80.539 % Sub-
eCalls using 112 (1672 success, 2076 initiated, 404 fail) standard
KPI_003 | Success rate of received 99.532 %
MSDs (1916 success, 1925 initiated, 9 fail)
KPI_004 | Success rate of correct 99.895 % High
MSDs (1911 correct, 1913 received, 2 incor- quality
rect)
KPI_005 Duration until MSD is pre- | mean 10.365 s, std 1.443 s
sented in PSAP
KPI_007a | Duration of voice channel mean 7.169 s, std 1.359 s Stand-
blocking ard
KPI_008 | Time for call establish- mean 2.365 s, std 1.221 s
ment

The success rate of the automatic calls started to drop after the fourth testing day (see Figure
1) from the “high quality” classification to “sub-standard”. These were due to issues with one
of the three IVS’s used in the tests (2G only IVS). First issue was that the IVS started to not
log the modem changing from data transfer to voice transfer and the second was calls properly
not connecting to the PSAP and instead ending in a "ERROR: waitFor timed out” error mes-
sage. It is unclear whether the problem is a faulty IVS, the IVS ending in an error state that
was not cleared up by rebooting the machine, problems with the cellular network or call rout-
ing. More targeted tests should be performed to investigate the problem further.

Success rate of completed eCalls
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Figure 1 Succes rate of automatic calls per day

The success rate of MSD transmission was high throughout the testing days.

In the Uusimaa region the time for call established had large standard deviation compared to
other days (see Figure 2). It should be further studied on the PSAP side in Kerava how the
calls are processed compared to other PSAPs in Finland. Because of this the standard deviation
of the duration of voice channel blocking and of the duration until the MSD is presented were
also larger in the Uusimaa region compared to other PSAP regions. The means of these KPIs
were, on the other hand, similar across the regions.

The duration of voice channel blocking was classified as “standard” in every PSAP.
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Time for call establishment (mean)
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Figure 2 The time for call establishment per day

Due to a misconfiguration at the Turku PSAP the testing had to be aborted in the “Varsinais-
Suomi ja Hame"” PSAP region. Thus, the number of automatic calls performed during the last
day was significantly lower compared to other days. The end-to-end tests should be performed
in this region after the issue has been fixed.

4. Conclusions

The end-to-end tests were performed by both manually initiated calls and automatically initi-
ated TS12 emergency calls while driving through the six PSAP regions of Finland. Three IVS
devices with three different SIM cards from the mobile network operators of mainland Finland
were initiating the automatic calls every three minutes throughout the duration of the 6 test
days. The PSAP information system was configured to hang up the calls after the MSD data
was processed, so no voice connection to the PSAP operator was established. At selected loca-
tions, the driving was stopped to perform the manual calls. The manual calls were parameter-
ized to include all three mobile network operators (Telia, Elisa, DNA) of mainland Finland and a
foreign SIM card with roaming, using both 2G and 3G networks, and using both manual and
automatic eCall flags. The manual calls established a voice communication with the PSAP oper-
ator. Information about the functionality was gathered by questioning the PSAP operator and
from logs of the PSAP information system and the IVS.

On the whole, the end-to-end functionality of the processing of the eCalls worked well. How-
ever, the following issues were found with the manually initiated test calls:
- Contents of the MSD were not presented to the PSAP operator when using a foreign

SIM card. Additionally, MSD retransmission and, in most cases, callback were not possi-
ble. When callback was possible, it was a regular phone call where MSD retransmission
was not possible.

- Contents of the MSD were sometimes not presented to the PSAP operator when using
Finnish SIM cards. This is likely a separate issue, as it did not occur consistently and
MSD retransmission and callback were possible.

- Sometimes the PSAP information system did not open a “work ticket” for the incoming
calls. This prevented MSD presentation, requesting MSD retransmission and callback,
but voice communication was possible.

- In the Pori PSAP many of the test calls did not reach the PSAP at all. In the Oulu PSAP,
callback was not successful in any of the test calls.

Additionally, there were a handful of errors and issues when performing the manual tests.

In the automatic tests, the performance indicators calculated on the logged data were high in
the first half of the tests, but, for the subsequent days, the values of the KPIs dropped signifi-
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cantly. These were likely due to issues with the setup of the IVS devices and in the configura-
tion of the PSAP to handle the calls from the SIM cards used in the tests. From the automatic
tests, no specific issues could be identified in the PSAP system that would require corrections.
It is recommended that the tests are repeated at least for the PSAP regions tested in the latter
half of the tests.

The problems found should be fixed and the tests should be repeated at least for the cases
where issues either in the tested system or in the tests themselves were noticed.
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Liite 2: eCallin kdyttoonottotestien analyysi ja tulokset (2022)

Risto O6rni (VTT)

Testauksen aikana soitettuja eCall-puheluita koskeva yhteenveto on esitetty taulukossa 1. Tau-
lukossa on esitetty puhelun juokseva numero, ajoneuvolaitteen sijainti testin aikana, testin pai-
vamaara, testissa kaytetty ajoneuvolaite, ajoneuvolaitteessa ollut SIM-kortti, puhelun aktivoin-
nin ajankohta (testauksen aikana tehtyjen muistiinpanojen mukaan) seka puhelun eCall-ilmai-
simen tyyppi. Testauksen aikana aktivoitiin 75 eCall-ilmaisimella varustettua eCall-hatapuhelua.
Puheluista 73:ssa kaytettiin Gemalto eCall Test Box -laitetta, ja kaksi puhelua soitettiin ajoneu-
voon integroidulla eCall-ajoneuvolaitteella.

Taulukko 1. End-to-end-testauksen aikana soitetut eCall-hatapuhelut.

Puhelun | Paikka Testin Ajoneuvolaite SIM-kortti | Puhelu eCall-

juokseva paivamaara | (IVS) aktivoitu ilmaisimen

numero tyyppi

1 Otaniemi, 22.11.2022 Gemalto eCall Telia 11:27 manuaalinen
Espoo Test Box

2 Otaniemi, 22.11.2022 Gemalto eCall Telia 11:37 automaattinen
Espoo Test Box

3 Otaniemi, 22.11.2022 Gemalto eCall Elisa 11:47 manuaalinen
Espoo Test Box

4 Otaniemi, 22.11.2022 Gemalto eCall Elisa 11:51 automaattinen
Espoo Test Box

5 Otaniemi, 22.11.2022 Gemalto eCall DNA 11:58 manuaalinen
Espoo Test Box

6 Otaniemi, 22.11.2022 Gemalto eCall DNA 12:04 automaattinen
Espoo Test Box

7 Otaniemi, 22.11.2022 Gemalto eCall JSC 12:11 manuaalinen
Espoo Test Box GLONASS

8 Otaniemi, 22.11.2022 Gemalto eCall JSC 12:15 automaattinen
Espoo Test Box GLONASS

9 Otaniemi, 22.11.2022 Gemalto eCall Vodafone 12:21 manuaalinen
Espoo Test Box

10 Otaniemi, 22.11.2022 Gemalto eCall Vodafone 12:27 automaattinen
Espoo Test Box

11 Otaniemi, 22.11.2022 Gemalto eCall - 12:32 manuaalinen
Espoo Test Box

12 Otaniemi, 22.11.2022 Gemalto eCall - 12:37 automaattinen
Espoo Test Box

13 Niittyhaankatu | 29.11.2022 Gemalto eCall Telia 11:36:34 manuaalinen
8, Tampere Test Box

14 Niittyhaankatu | 29.11.2022 Gemalto eCall Telia 11:44:26 automaattinen
8, Tampere Test Box

15 Niittyhaankatu | 29.11.2022 Gemalto eCall DNA 11:50:04 manuaalinen
8, Tampere Test Box

16 Niittyhaankatu | 29.11.2022 Gemalto eCall DNA 11:54:22 automaattinen
8, Tampere Test Box

17 Niittyhaankatu | 29.11.2022 Gemalto eCall Elisa 11:59:34 manuaalinen
8, Tampere Test Box

18 Niittyhaankatu | 29.11.2022 Gemalto eCall Elisa 12:03:31 automaattinen
8, Tampere Test Box

19 Niittyhaankatu | 29.11.2022 Gemalto eCall Vodafone 12:09:20 manuaalinen
8, Tampere Test Box
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Puhelun | Paikka Testin Ajoneuvolaite SIM-kortti | Puhelu eCall-
juokseva paivamaara | (IVS) aktivoitu ilmaisimen
numero tyyppi
20 Niittyhaankatu | 29.11.2022 Gemalto eCall Vodafone | 12:14:07 automaattinen
8, Tampere Test Box
21 Niittyhaankatu | 29.11.2022 Gemalto eCall JSC 12:19:29 manuaalinen
8, Tampere Test Box GLONASS
22 Niittyhaankatu | 29.11.2022 Gemalto eCall JSC 12:26:13 automaattinen
8, Tampere Test Box GLONASS
23 Niittyhaankatu | 29.11.2022 Gemalto eCall - 12:30:03 manuaalinen
8, Tampere Test Box
24 Niittyhaankatu | 29.11.2022 Gemalto eCall - 12:33:00 automaattinen
8, Tampere Test Box
25 Niittyhaankatu | 29.11.2022 Henkildauton ei tiedossa | testaus manuaalinen
8, Tampere eCall- aloitettu:
ajoneuvolaite 12:42
26 Niittyhaankatu | 29.11.2022 Henkildauton ei tiedossa | 12:53 manuaalinen
8, Tampere eCall-
ajoneuvolaite
27 Koivurannantie | 12.12.2022 Gemalto eCall Telia 13:19:35
1, Jyvaskyla Test Box manuaalinen
28 Koivurannantie | 12.12.2022 Gemalto eCall Telia 13:25:42
1, Jyvaskyla Test Box automaattinen
29 Koivurannantie | 12.12.2022 Gemalto eCall DNA 13:31:23
1, Jyvaskyla Test Box manuaalinen
30 Koivurannantie | 12.12.2022 Gemalto eCall DNA 13:36:57
1, Jyvaskyla Test Box automaattinen
31 Koivurannantie | 12.12.2022 Gemalto eCall Elisa 13:41:51
1, Jyvaskyla Test Box manuaalinen
32 Koivurannantie | 12.12.2022 Gemalto eCall Elisa 13:45:26
1, Jyvaskyla Test Box automaattinen
33 Koivurannantie | 12.12.2022 Gemalto eCall JSC 13:53:10
1, Jyvaskyla Test Box GLONASS manuaalinen
34 Koivurannantie | 12.12.2022 Gemalto eCall JSC 13:57:33
1, Jyvaskyla Test Box GLONASS automaattinen
35 Koivurannantie | 12.12.2022 Gemalto eCall Vodafone 14:01:44
1, Jyvaskyla Test Box manuaalinen
36 Koivurannantie | 12.12.2022 Gemalto eCall Vodafone 14:06:13
1, Jyvaskyla Test Box automaattinen
37 Koivurannantie | 12.12.2022 Gemalto eCall - 14:10:21
1, Jyvaskyla Test Box manuaalinen
38 Koivurannantie | 12.12.2022 Gemalto eCall - 14:13:47
1, Jyvaskyla Test Box automaattinen
39 ABC Raisio 13.12.2022 Gemalto eCall Telia
Test Box 13:08:43 manuaalinen
40 ABC Raisio 13.12.2022 Gemalto eCall Telia
Test Box 13:15:32 automaattinen
41 ABC Raisio 13.12.2022 Gemalto eCall DNA
Test Box 13:21:58 manuaalinen
42 ABC Raisio 13.12.2022 Gemalto eCall DNA
Test Box 13:26:06 automaattinen
43 ABC Raisio 13.12.2022 Gemalto eCall Elisa
Test Box 13:31:13 manuaalinen
44 ABC Raisio 13.12.2022 Gemalto eCall Elisa
Test Box 13:36:37 automaattinen
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Puhelun | Paikka Testin Ajoneuvolaite SIM-kortti | Puhelu eCall-
juokseva paivamaara | (IVS) aktivoitu ilmaisimen
numero tyyppi
45 ABC Raisio 13.12.2022 Gemalto eCall JSC
Test Box GLONASS 13:41:47 manuaalinen
46 ABC Raisio 13.12.2022 Gemalto eCall JSC
Test Box GLONASS 13:46:57 automaattinen
47 ABC Raisio 13.12.2022 Gemalto eCall Vodafone
Test Box noin 13:50 manuaalinen
48 ABC Raisio 13.12.2022 Gemalto eCall Vodafone
Test Box 13:57:17 automaattinen
49 ABC Raisio 13.12.2022 Gemalto eCall -
Test Box 14:01:25 manuaalinen
50 ABC Raisio 13.12.2022 Gemalto eCall -
Test Box 14:04:08 automaattinen
51 ABC Koria, 14.12.2022 Gemalto eCall Telia
Kouvola Test Box 12:58:58 manuaalinen
52 ABC Koria, 14.12.2022 Gemalto eCall Telia
Kouvola Test Box 13:07:16 automaattinen
53 ABC Koria, 14.12.2022 Gemalto eCall DNA
Kouvola Test Box 13:12:04 manuaalinen
54 ABC Koria, 14.12.2022 Gemalto eCall DNA
Kouvola Test Box 13:15:16 automaattinen
55 ABC Koria, 14.12.2022 Gemalto eCall Elisa
Kouvola Test Box 13:19:46 manuaalinen
56 ABC Koria, 14.12.2022 Gemalto eCall Elisa
Kouvola Test Box 13:23:32 automaattinen
57 ABC Koria, 14.12.2022 Gemalto eCall JSC
Kouvola Test Box GLONASS 13:28:16 manuaalinen
58 ABC Koria, 14.12.2022 Gemalto eCall JSC
Kouvola Test Box GLONASS 13:31:25 automaattinen
59 ABC Koria, 14.12.2022 Gemalto eCall Vodafone
Kouvola Test Box 13:34:18 manuaalinen
60 ABC Koria, 14.12.2022 Gemalto eCall Vodafone
Kouvola Test Box 13:38:00 automaattinen
61 ABC Koria, 14.12.2022 Gemalto eCall -
Kouvola Test Box 13:41:28 manuaalinen
62 ABC Koria, 14.12.2022 Gemalto eCall -
Kouvola Test Box 13:43:55 automaattinen
63 Kaitovayla 1, 16.12.2022 Gemalto eCall Telia
Oulu Test Box 12:57:32 manuaalinen
64 Kaitovayla 1, 16.12.2022 Gemalto eCall Telia
Oulu Test Box 13:04:13 automaattinen
65 Kaitovayla 1, 16.12.2022 Gemalto eCall DNA
Oulu Test Box 13:08:46 manuaalinen
66 Kaitovayla 1, 16.12.2022 Gemalto eCall DNA
Oulu Test Box 13:12:31 automaattinen
67 Kaitovayla 1, 16.12.2022 Gemalto eCall Elisa
Oulu Test Box 13:17:22 manuaalinen
68 Kaitovayla 1, 16.12.2022 Gemalto eCall Elisa
Oulu Test Box 13:22:08 automaattinen
69 Kaitovayla 1, 16.12.2022 Gemalto eCall JSC
Oulu Test Box GLONASS 13:25:14 manuaalinen
70 Kaitovayla 1, 16.12.2022 Gemalto eCall JSC
Oulu Test Box GLONASS 13:30:48 automaattinen
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Puhelun | Paikka Testin Ajoneuvolaite SIM-kortti | Puhelu eCall-
juokseva paivamaara | (IVS) aktivoitu ilmaisimen
numero tyyppi
71 Kaitovayla 1, 16.12.2022 Gemalto eCall JSC

Oulu Test Box GLONASS 13:37:57 automaattinen
72 Kaitovayla 1, 16.12.2022 Gemalto eCall Vodafone

Oulu Test Box 13:42:39 manuaalinen
73 Kaitovayla 1, 16.12.2022 Gemalto eCall Vodafone

Oulu Test Box 13:47:16 automaattinen
74 Kaitovayla 1, 16.12.2022 Gemalto eCall -

Oulu Test Box 13:51:08 manuaalinen
75 Kaitovayla 1, 16.12.2022 Gemalto eCall -

Oulu Test Box 13:55:39 automaattinen

Taulukossa 2 on esitetty aktivoitujen eCall-puheluiden yhdistymista hatakeskukseen, MSD-vies-
tin valittymista ajoneuvolaitteesta hatdkeskukseen ja puheyhteyden muodostumista koskevat
tiedot. Lisaksi taulukossa on esitetty onko eCallin MSD-viestista purettu tiedot (ajoneuvon VIN-
numero, aikaleima ja sijaintikoordinaatit, jne.) ja tallennettu hatakeskuksen jarjestelmaan (seka
lokitiedostoon) ja tietojen esittaminen hatdakeskuksen paivystajalle. Taulukossa on esitetty tiedot
kaikille testauksen aikana toteutetuille puheluyrityksille. Taulukon tiedot on koottu testauksen
aikana tehdyistd muistiinpanoista seka testauksen aikana keratyista hatakeskuksen lokitiedos-
toista.

Taulukko 2. MSD-viestien valittyminen ajoneuvolaitteelta hatdkeskukseen ja puheyhteyden
avautuminen

Puhelun | Paikka Hatdkeskus | MSD tiedot MSD esitetty IVS vastaanotti Puheyhteys avautui

juokseva hata- paivystdjalle AL-ACK- MSD:n vastaanoton

numero keskukseen kuittauksen jalkeen

1 Otaniemi, Kerava Kylla Kylla Kylla Kylla
Espoo

2 Otaniemi, Kerava Kylla Kylla Kylla Kylla
Espoo

3 Otaniemi, Kerava Kylla Kylla Kylla Kylla
Espoo

4 Otaniemi, Kerava Kylla Kylla Kylla Kylla
Espoo

5 Otaniemi, Kerava Kylla Kylla Kylla Kylla
Espoo

6 Otaniemi, Kerava Kylla Kylla Kylla Kylla
Espoo

7 Otaniemi, Kerava Kylla Kylla Kylla Kylla
Espoo

8 Otaniemi, Kerava Kylla Kylla Kylla Kylla
Espoo

9 Otaniemi, Kerava Kylla Kylla Kylla Kylla
Espoo

10 Otaniemi, Kerava Kylla Kylla Kylla Kylla
Espoo

11 Otaniemi, Kerava Kylla Kylla Kylla Kylla
Espoo

12 Otaniemi, Kerava Kylla Kylla Kylla Kylla
Espoo

13 Niittyhaan | Pori Kylla Kylla Kylla Kylla
katu,
Tampere
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Puhelun | Paikka Hatakeskus MSD tiedot MSD esitetty IVS vastaanotti Puheyhteys avautui
juokseva hata- paivystdjalle AL-ACK- MSD:n vastaanoton
numero keskukseen kuittauksen jdlkeen
14 Niittyhaan | Pori Kylla Kylla Kylla Kylla
katu,
Tampere
15 Niittyhaan | Pori Kylla Kylla Kylla Kylla
katu,
Tampere
16 Niittyhaan | Pori Kylla Kylla Kylla Kylla
katu,
Tampere
17 Niittyhaan | Pori Kylla Kylla Kylla Kylla
katu,
Tampere
18 Niittyhaan | Pori Kylla Kylla Kylla Kylla
katu,
Tampere
19 Niittyhaan | Pori Kylla Kylla Kylla Kylla
katu,
Tampere
20 Niittyhaan | Pori Kylla Kylla Kylla Kylla
katu,
Tampere
21 Niittyhaan | Pori Kylla Kylla Kylla Kylla
katu,
Tampere
22 Niittyhaan | Pori Kylla Kylla Kylla Kylla
katu,
Tampere
23 Niittyhaan | Pori Kylla Kylla Kylla Kylla
katu,
Tampere
24 Niittyhaan | Pori Kylla Kylla Kylla Kylla
katu,
Tampere
25 Niittyhaan | Pori Kylla Kylla Ei tarkistettavissa | Kylla
katu, (kyseessa
Tampere ajoneuvoon
integroitu IVS)
26 Niittyhaan | Pori Kylla Kylla Ei tarkistettavissa | Kylla
katu, (kyseessa
Tampere ajoneuvoon
integroitu I1VS)
27 Koivurann | Vaasa Kylla Kylla Kylla Kylla
antie 1,
Jyvaskyla
28 Koivurann | Vaasa Kylla Kylla Kylla Kylla
antie 1,
Jyvaskyla
29 Koivurann | Vaasa Kylla Kylla Kylla Kylla
antie 1,
Jyvaskyla
30 Koivurann | Vaasa Kylla Kylla Kylla Kylla
antie 1,
Jyvaskyla
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Puhelun | Paikka Hatakeskus MSD tiedot MSD esitetty IVS vastaanotti Puheyhteys avautui
juokseva hata- paivystdjalle AL-ACK- MSD:n vastaanoton
numero keskukseen kuittauksen jdlkeen
31 Koivurann | Vaasa Kylla Kylla Kylla Kylla
antie 1,
Jyvaskyla
32 Koivurann | Vaasa Kylla Kylla Kylla Kylla
antie 1,
Jyvaskyla
33 Koivurann | Vaasa Kylla Kylla Kylla Kylla
antie 1,
Jyvaskyla
34 Koivurann | Vaasa Kylla Kylla Kylla Kylla
antie 1,
Jyvaskyla
35 Koivurann | Vaasa Kylla Kylla Kylla Kylla
antie 1,
Jyvaskyla
36 Koivurann | Vaasa Kylla Kylla Kylla Kylla
antie 1,
Jyvaskyla
37 Koivurann | Vaasa Kylla Kylla Kylla Kylla
antie 1,
Jyvaskyla
38 Koivurann | Vaasa Kylla Kylla Kylla Kylla
antie 1,
Jyvaskyla
39 ABC Raisio | Turku Kylla Kylla Kylla Kylla
40 ABC Raisio | Turku Kylla Kylla Kylla Kylla
41 ABC Raisio | Turku Kylla Kylla Kylla Kylla
42 ABC Raisio | Turku Kylla Kylla Kylla Kylla
43 ABC Raisio | Turku Kylla Kylla Kylla Kylla
44 ABC Raisio | Turku Kylla Kylla Kylla Kylla
45 ABC Raisio | Turku Kylla Kylla Kylla Kylla
46 ABC Raisio | Turku Kylla Kylla Kylla Kylla
47 ABC Raisio | Turku Kylla Kylla Kylla Kylla
48 ABC Raisio | Turku Kylla Kylla Kylla Kylla
49 ABC Raisio | Turku Kylla Kylla Kylla Kylla
50 ABC Raisio | Turku Kylla Kylla Kylla Kylla
51 ABC Koria Kuopio Kylla kylla Kylla Kylla
52 ABC Koria Kuopio Kylla kylla Kylla Kylla
53 ABC Koria Kuopio Kylla Ei Kylla Kylla
54 ABC Koria Kuopio Kylla kylla Kylla Kylla
55 ABC Koria Kuopio Kylla kylla Kylla Kylla
56 ABC Koria Kuopio Kylla kylla Kylla Kylla
57 ABC Koria Kuopio Kylla kylla Kylla Kylla
58 ABC Koria Kuopio Kylla kylla Kylla Kylla
59 ABC Koria Kuopio Kylla kylla Kylla Kylla
60 ABC Koria Kuopio Kylla kylla Kylla Kylla
61 ABC Koria Kuopio Kylla kylla Kylla Kylla
62 ABC Koria Kuopio Kylla kylla Kylla Kylla
63 Kaitovayla | Oulu Kylla Kylla Kylla Kylla
1, Oulu
64 Kaitovayla | Oulu Kylla Kylla Kylla Kylla
1, Oulu
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Puhelun | Paikka Hatakeskus MSD tiedot MSD esitetty IVS vastaanotti Puheyhteys avautui
juokseva hata- paivystdjalle AL-ACK- MSD:n vastaanoton
numero keskukseen kuittauksen jdlkeen
65 Kaitovayla | Oulu Kylla Kylla Kylla Kylla
1, Oulu
66 Kaitovayld | Oulu Kylla Kylla Kylla Kylla
1, Oulu
67 Kaitovayla | Oulu Kylla Kylla Kylla Kylla
1, Oulu
68 Kaitovayla | Oulu Kylla Kylla Kylla Kylla
1, Oulu
69 Kaitovayla | Oulu Kylla Kylla Kylla Kylla
1, Oulu
70 Kaitovayla | Puhelu ei Ei Ei Ei
1, Oulu yhdistynyt Ei
71 Kaitovayld | Oulu Kylla Kylla Kylla Kylla
1, Oulu
72 Kaitovayld | Oulu Kylla Kylla Kylla Kylla
1, Oulu
73 Kaitovaylda | Oulu Kylla Kylla Kylla Kylla
1, Oulu
74 Kaitovayla | Oulu Kylla Kylla Kylla Kylla
1, Oulu
75 Kaitovayla | Oulu Kylla Kylla Kylla Kylla
1, Oulu

75 aktivoidusta eCall-hatdpuhelusta 74 yhdistyi hatakeskukseen (Taulukko 2, puhelut 1-69 ja
71-75). Yksi testauksen aikana aktivoiduista eCall-hatapuheluista jai yhdistymatta (Taulukko 2,
puhelu 70). Puhelun yhdistymattd jaamisen syitd pyrittiin selvittdmaan tarkastelemalla puhelu-
yritykseen liittyvia IVS:n lokitietoja. Lokitiedoista pystyttiin toteamaan puhelun aktivointi ja
MSD-viestin muodostaminen. Puhelun aktivoinnin jalkeen kului yli neljd minuuttia, joiden ajalta
lokitiedoissa ei ollut merkintdéja IVS:n yrityksista rekisteroditya verkkoon, puhelun yhdistymisesta
eikd puheluyrityksen paattymisestd mihinkaan IVS:n antamaan virheilmoitukseen. IVS:n loki-
tietojen perusteella ei pystytty selvittamaan syyta puhelu 70:n yhdistymatta jaamiselle.

Puhelussa 70 todettu virhetilanne pyrittiin testauksen aikana toistamaan aktivoimalla uusi eCall-
puhelu samalla IVS:n sijainnilla (Kaitovayla 1, Oulu), ajoneuvolaitteessa kaytdssa olevalla SIM-
kortilla (JSC GLONASS) ja samalla eCall-ilmaisimen tyypilld (automaattinen). Ennen uuden tes-
tipuhelun aktivointia IVS kaynnistettiin uudelleen. Uusi puheluyritys onnistui (Taulukko 2, puhelu
71), ja puhelussa 70 ilmennytta virhetilannetta ei valittdmasti onnistuttu toistamaan.

TS12-hatépuheluiden verkkopaikannus on eCallin standardeissa maaritelty osaksi myds eCallin
toiminnallisuutta. Kaikkien testin aikana soitettujen ja hatakeskukseen yhdistyneiden puheluiden
aikana yritettiin my&s mobiiliverkon avulla tapahtuvaa TS12-puhelun hatdpaikannusta. Hatapai-
kannusta yritettiin, kun IVS:n kdyttajan ja hatakeskuksen paivystajan valille oli ensin avautunut
puheyhteys. Puheyhteyden aikana hatdkeskuksen paivystaja yritti suorittaa verkon kautta ta-
pahtuvan hatapaikannuksen ja informoi IVS:n kdyttajaa yrityksen tuloksesta. IVS:n kayttdja
kirjasi hatdkeskuksen onnistumista koskevan tuloksen (kylld/ei) testipuhelua koskevaan lomak-
keeseen.

Hatapaikannuksen onnistumista tarkasteltaessa hyédynnettiin myds kaytettavissa olleita hata-
keskuksen lokitietoja. Jokaisen hatakeskukseen yhdistyneen testipuhelun lokitiedosto tarkistet-
tiin manuaalisesti. Lokitiedostosta poimittiin verkon avulla suoritetun hatapaikannuksen aika-
leima ja sen tuloksena saadut koordinaatit, jos ne olivat tiedostoon tallentuneet. TS12-hatapu-
heluiden verkkopaikannusta koskevat tulokset on esitetty taulukossa 3.
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Taulukko 3. TS12-puhelun verkkopaikannuksen tulokset.

Puhelun | SIM-kortti | Onnistuiko Hatapaikannuksen aikaleima Hatapaikannuksen koordinaatit
juokseva hatdpaikannus pituusaste leveysaste
numero
1 Telia kylla 2022-11-22T11:29:37.777+02:00 60°11.1851'N | 24°48.7722'E
2 Telia kylla 2022-11-22T11:38:46.781+02:00 60°11.1845'N | 24°48.7714'E
3 Elisa kylla 2022-11-22T11:46:59.534+02:00 60°11.2606' N | 24° 48.8390'E
4 Elisa kylla 2022-11-22T11:51:48.965+02:00 60°11.2606' N | 24°48.8390'E
5 DNA kylla 2022-11-22T12:00:00.549+02:00 60°11.1833'N | 24°48.7666'E
6 DNA kylla 2022-11-22T12:05:25.788+02:00 60°11.1666' N | 24°48.7166'E
/ GL(;?\ICASS kyll: 2022-11-22T12:12:29.463+02:00 60°11.1845'N | 24°48.7714'E
8 IS¢ 2022-11-22T12:16:04.190+02:00 60°11.1845'N | 24°48.7714'E
GLONASS kylla
9 Vodafone ei - - -
10 Vodafone ei - - -
11 - kylla 2022-11-22T12:32:57.980+02:00 60°11.2898'N | 24° 48.8262'E
12 - kylla 2022-11-22T12:37:15.224+02:00 60°11.2606' N | 24°48.8390'E
13 Telia kylla 2022-11-29T11:39:47.440+02:00 61°26.9612' N | 23°53.3887'E
14 Telia kyll3 2022-11-29T11:45:46.456+02:00 61°26.9612'N 23 SE;,3887
15 DNA kylla 2022-11-29T11:51:21.516+02:00 61°26.9833'N | 23°53.3499'E
16 DNA kylla 2022-11-29T11:55:22.783+02:00 61°26.9333'N 23°53.2499'E
17 Elisa kylla 2022-11-29T12:00:37.018+02:00 61°27.2600' N 23°52.9566' E
18 Elisa kylla 2022-11-29T12:04:27.472+02:00 61°27.1616'N 23°53.2150'E
19 Vodafone ei - - -
20 Vodafone ei - - -
21 15¢ 2022-11-29T12:20:35.862+02:00 61°26.9130'N | 23°53.3051'E
GLONASS kylla
22 IS¢ 2022-11-29T12:26:25.267+02:00 61°26.9651'N 23°53.3965'E
GLONASS kylla
23 - kylla 2022-11-29T12:30:56.234+02:00 61°26.9670'N | 23°53.4003'E
24 - kylla 2022-11-29T12:33:45.816+02:00 61°26.9818' N | 23°53.4248'E
25 ei tiedossa ei - - -
26 ei tiedossa ei - - -
27 Telia kylla 2022-12-12T13:21:28.838+02:00 62°14.3924'N | 25°47.3581'E
28 Telia kylla 2022-12-12T13:27:32.489+02:00 62°14.4144'N | 25°47.5887'E
29 DNA kylla 2022-12-12T13:32:29.549+02:00 62°13.3666' N | 25°46.9833'E
30 DNA kylla 2022-12-12T13:38:08.653+02:00 62°14.6166' N | 25°47.9833'E
31 Elisa kylla 2022-12-12T13:42:52.710+02:00 62°14.3766' N | 25°48.2050'E
32 Elisa kylla 2022-12-12T13:47:25.394+02:00 62°14.2700'N 25°48.3333'E
3 GL(;?VCASS kyll: 2022-12-12T13:54:37.398+02:00 62°14.3794'N | 25°48.2025'E
34 15¢ 2022-12-12T13:58:27.161+02:00 62°14.3794'N | 25°48.2025'E
GLONASS kylla
35 Vodafone ei - - -
36 Vodafone ei - - -
37 - kylla 2022-12-12T14:11:22.820+02:00 62°14.3794'N | 25°48.2025'E
38 - kylla 2022-12-12T14:14:43.655+02:00 62°14.3794'N | 25°48.2025'E
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Puhelun | SIM-kortti Onnistuiko Hatapaikannuksen aikaleima Hatapaikannuksen koordinaatit
juokseva hatdpaikannus pituusaste leveysaste
numero
39 Telia kylla 2022-12-13T13:10:37.618+02:00 60° 30.3162' N 22°9.5744'E
40 Telia kylla 2022-12-13T13:17:03.530+02:00 60° 30.3515'N 22°9.3804' E
41 DNA kylla 2022-12-13T13:23:01.461+02:00 60°30.1333'N 22°9.0833'E
42 DNA kylla 2022-12-13T13:27:05.029+02:00 60°30.2333'N 22°9.2999'E
43 Elisa kylla 2022-12-13T13:33:17.622+02:00 60°29.4716'N | 22°10.1283'E
44 Elisa kylla 2022-12-13T13:37:41.800+02:00 60°30.3515'N 22°9.3804' E
45 GL(J)?\ICASS kyll: 2022-12-13T13:43:34.339+02:00 60° 30.3515'N 22°9.3804'E
46 5¢ 2022-12-13T13:47:51.827+02:00 60°30.3515'N 22°9.3804'E
GLONASS kylla
47 Vodafone ei - - -
48 Vodafone ei - - -
49 - kylla 2022-12-13T14:02:20.526+02:00 60° 30.3515'N 22°9.3804' E
50 - kylla 2022-12-13T14:04:52.852+02:00 60° 30.3515'N 22°9.3804'E
51 Telia kylla 2022-12-14T13:02:34.679+02:00 60°51.5716'N 26°33.9337'E
52 Telia kylla 2022-12-14T13:08:18.701+02:00 60°51.4602'N 26° 33.8926'E
53 DNA kylla 2022-12-14T13:13:11.989+02:00 60°51.5833'N 26° 34.0833'E
54 DNA kylla 2022-12-14T13:16:10.566+02:00 60°51.5716'N | 26°33.9337'E
55 Elisa kylla 2022-12-14T13:20:48.400+02:00 60°51.3666' N | 26°34.1899'E
56 Elisa kylla 2022-12-14T13:24:23.156+02:00 60°51.3750' N | 26°34.1500'E
57 JSC
GLONASS ei i i i
58 JSC
GLONASS ei i i i
59 Vodafone ei - - -
60 Vodafone ei - - -
61 - ei - - -
62 - ei - - -
63 Telia kylla 2022-12-16T12:58:05.883+02:00 65° 3.4426' N 25°27.5475'E
64 Telia kylla 2022-12-16T13:05:32.510+02:00 65° 3.4358' N 25°27.5198'E
65 DNA kylla 2022-12-16T13:10:18.250+02:00 65°3.4333'N 25°27.4999' E
66 DNA kylla 2022-12-16T13:13:53.028+02:00 65° 3.4333' N 25°27.5333'E
67 Elisa kylla 2022-12-16T13:18:37.501+02:00 65°3.3078'N 25°27.4316'E
68 Elisa kylla 2022-12-16T13:23:10.720+02:00 65°3.3078'N 25°27.4316'E
69 JSC
GLONASS ei i i i
70 JSC
GLONASS i i i
71 JSC
GLONASS ei i i i
72 Vodafone ei - - -
73 Vodafone ei - - -
74 - kylla 2022-12-16T13:51:39.088+02:00 65°3.3167'N 25°27.4203'E
75 - kylla 2022-12-16T13:56:04.145+02:00 65°3.3167' N 25°27.4203'E

Tulosten mukaan hatdpaikannus onnistui kaikissa niissa eCall-puheluissa, joissa ajoneuvolait-
teessa oli kaytdsséa suomalaisen mobiiliverkko-operaattorin (Telia, Elisa tai DNA) SIM-kortti.
IVS:n kayttajan testauksen aikana tekemien muistiinpanojen mukaan hatdapaikannus onnistui
kaiken kaikkiaan 54:ssa eCall-puhelussa 74:sta hatdakeskukseen yhdistyneestd eCall-puhelusta.
Verkon avulla tapahtuva hatdpaikannus ei syysta tai toisesta onnistunut 20:ssa testin aikana
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soitetussa eCall-puhelussa (puhelut 9-10, 19-20, 25-26, 35-36, 47-48, 57-62, 69 ja 71-73, Tau-
lukko 4). Tiedot on saatu kdyttdjan muistiinpanoista ja ajoneuvolaitteen lokitiedoista.

Taulukko 4. Testipuhelut, joissa TS12-hatdapuhelun verkkopaikannus ei onnistunut

Puhelun SIM-kortin Puhelun aikana Verkkoon rekisteréitymisen
juokseva toimittaja kaytetty mobiili- | tila

numero verkko

9 Vodafone Elisa, 2G rekisterditynyt, roaming
10 Vodafone Elisa, 3G rekisterditynyt, roaming
19 Vodafone Elisa, 3G rekisterditynyt, roaming
20 Vodafone Elisa, 3G rekisterditynyt, roaming
25 Ei tiedossa Ei tiedossa Ei tiedossa

26 Ei tiedossa Ei tiedossa Ei tiedossa

35 Vodafone Elisa, 3G rekisterditynyt, roaming
36 Vodafone Elisa, 3G rekisterditynyt, roaming
47 Vodafone Elisa, 3G rekisterditynyt, roaming
48 Vodafone Elisa, 3G rekisterditynyt, roaming
>7 JGSIf:ONASS DNA, 3G limited service -tila

>8 JC-]SI_CONASS DNA, 3G limited service -tila

59 Vodafone Elisa, 3G rekisterditynyt, roaming
60 Vodafone Elisa, 3G rekisterditynyt, roaming
61 - DNA, 3G limited service -tila

62 - DNA, 3G limited service -tila

69 JGSIf:ONASS Telia, 2G limited service -tila

71 JGSIf:ONASS Telia, 2G limited service -tila

72 Vodafone Elisa, 3G rekisterditynyt, roaming
73 Vodafone Elisa, 3G rekisterditynyt, roaming

Puheluille, joille mobiiliverkon hatdpaikannus epdonnistui, suoritettiin vield erillinen ristiintaulu-
kointi. Ristiintaulukointi suoritettiin erikseen puheluille, jotka oli soitettu ilman mobiiliverkkoon
rekisterditymistd (Kuva 1) ja mobiiliverkkoon rekisterdityen (Kuva 2). Taulukossa 4 on listattu
testipuhelut, joissa verkkopaikannus ei onnistunut. Ndissa 20 puhelusta 10 puhelua on soitettu
Vodafone-operaattorin SIM-kortilla roaming-tilassa Elisan verkon kautta. Ajoneuvoon integroi-
tujen eCall-ajoneuvolaitteiden osalta ei verkkopaikannuksen epaonnistumiseen johtaneista
syista voitu tehda tarkkoja johtopaatoksia, koska laitteissa testauksen aikana olleista SIM-kor-
teista tai puheluiden soittamiseen kaytetyista verkoista ei ollut tietoja kaytettavissa.
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eCall-hatapuhelut ilman verkkoon rekisterditymista

Mobiiliverkko-operaattori
Elisa Telia DNA Tuntematon
SIM-kortti
P3 P4
Elisa
Telia
DNA
P33 P34 P7 P8 P21 P22 [Ps7] [Ps8]
P45 P46
JSC GLONASS =l (5 [Pes][P71]
Vodafone
P11 [Pi2]| (P74 P75 P23 (P24 IPet [Po2
SIM-kortiton B2 e
P49 P50

Kuva 1. Mobiiliverkon hatapaikannuksen onnistuminen, eCall-hatapuhelut ilman verkkoon rekis-
terditymista.
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eCall-hatapuhelut verkkoon rekisterdityen

Mobiiliverkko-operaattori
Elisa Telia DNA Tuntematon
SIM-kortti
P17 P18 |p31 |p3z
; P43 P44 P55 | PSB
Elisa
P67 P68
P1 B2 Fia PH
" P27 P28 P39 P40
Telia
P51 |[ P52 P63 P64
P5 P6 P15 P16
GNA P29 P30 P41 P42
P531 R54 PE5 P66
JSC GLONASS
Vodafone - - --
SIM-kortiton

Kuva 2. Mobiiliverkon hatapaikannuksen onnistuminen, eCall-hatapuhelut verkkoon rekisterdi-
tyen.

eCallin toiminnallisuuteen sisaltyy myo6s hatédkeskuksen mahdollisuus soittaa IVS:lle takaisin.
Tama edellyttaa, etta alkuperaisen eCall-hatapuhelun soittaneen IVS:n puhelinnumero valittyy
eCall-hatdpuhelun yhteydessa hatdakeskukselle. Puhelun soittajan numeron (ns. A-tilaajan nu-
mero) valittymiseen liittyvat tulokset on koottu taulukkoon 5. A-tilaajan numero on saatu hata-
keskuksen lokitiedoista ja muut tiedot testitilanteen muistiinpanoista ja IVS:n lokitiedoista.

Taulukko 5. A-tilaajan numeron valittyminen hatdkeskukselle.

Puhelun | SIM-kortti | IVS:n valitsema IVS:n valit- Verkkoon rekisteroi- Hatakeskukselle
juokseva verkko, ope- sema verkko- tymisen tila puhelun valittynyt A-tilaajan
numero raattori teknologia aikana numero

1 Telia Telia 3G rekisterditynyt +358405309112

2 Telia Telia 3G rekisterditynyt +358405309112

3 Elisa Elisa 3G limited service *

4 Elisa Elisa 3G limited service *

5 DNA DNA 3G rekisterditynyt +358447336505

6 DNA DNA 3G rekisterditynyt +358447336505

127




Puhelun | SIM-kortti | IVS:n valitsema IVS:n valit- Verkkoon rekisteréi- Hatakeskukselle
juokseva verkko, ope- sema verkko- tymisen tila puhelun valittynyt A-tilaajan
numero raattori teknologia aikana numero
/ ¢ Telia 3G limited service ok
Glonass
8 ¢ Telia 3G limited service *k
Glonass
9 Vodafone Elisa 2G rekisterditynyt +882397111754951
10 Vodafone Elisa 3G rekisterditynyt +882397111754951
11 - Elisa 3G limited service *
12 - Elisa 3G limited service *
13 Telia Telia 3G rekisterditynyt +358405309112
14 Telia Telia 3G rekisterditynyt +358405309112
15 DNA DNA 3G rekisterditynyt +358447336505
16 DNA DNA 3G rekisterditynyt +358447336505
17 Elisa Elisa 3G rekisterditynyt +358465804113
18 Elisa Elisa 3G rekisterditynyt +358465804113
19 Vodafone Elisa 3G rekisterditynyt +882397111754951
20 Vodafone Elisa 3G rekisterditynyt +882397111754951
21 IS¢ Telia 3G limited service **
Glonass
22 15¢ Telia 3G limited service ok
Glonass
23 - Telia 3G limited service *ok
24 - Telia 3G limited service *ok
25 eitiedossa | - - - +882390055281693
26 eitiedossa | - - - +882390056339184
27 Telia Telia 3G rekisterditynyt +358405309112
28 Telia Telia 3G rekisterditynyt +358405309112
29 DNA DNA 3G rekisterditynyt +358447336505
30 DNA DNA 3G rekisterditynyt +358447336505
31 Elisa Elisa 3G rekisterditynyt +358465804113
32 Elisa Elisa 3G rekisterditynyt +358465804113
33 IS¢ Elisa 3G limited service +3581125384248
Glonass
34 ¢ Elisa 3G limited service +3581125384248
Glonass
35 Vodafone Elisa 3G rekisterditynyt +882397111754951
36 Vodafone Elisa 3G rekisterditynyt +882397111754951
37 - Elisa 3G limited service +3581125384248
38 - Elisa 3G limited service +3581125384248
39 Telia Telia 3G rekisterditynyt +358405309112
40 Telia Telia 3G rekisterditynyt +358405309112
41 DNA DNA 3G rekisterditynyt +358447336505
42 DNA DNA 3G rekisterditynyt +358447336505
43 Elisa Elisa 3G rekisterditynyt +358465804113
44 Elisa Elisa 3G rekisterditynyt +358465804113
45 IS¢ Elisa 3G limited service *
Glonass
46 IS¢ Elisa 3G limited service *
Glonass
47 Vodafone Elisa 3G rekisterditynyt +882397111754951
48 Vodafone Elisa 3G rekisterditynyt +882397111754951
49 - Elisa 3G limited service *
50 - Elisa 3G limited service *
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Puhelun | SIM-kortti | IVS:n valitsema IVS:n valit- Verkkoon rekisteréi- Hatakeskukselle
juokseva verkko, ope- sema verkko- tymisen tila puhelun valittynyt A-tilaajan
numero raattori teknologia aikana numero
51 Telia Telia 3G rekisterditynyt +358405309112
52 Telia Telia 3G rekisterditynyt +358405309112
53 DNA DNA 3G rekisterditynyt +358447336505
54 DNA DNA 3G rekisterditynyt +358447336505
55 Elisa Elisa 3G rekisterditynyt +358465804113
56 Elisa Elisa 3G rekisterditynyt +358465804113
>7 15¢ DNA 3G limited service ok
Glonass
>8 ¢ DNA 3G limited service ok
Glonass
59 Vodafone Elisa 3G rekisterditynyt +882397111754951
60 Vodafone Elisa 3G rekisteroitynyt +882397111754951
61 - DNA 3G limited service e
62 - DNA 3G limited service *EK
63 Telia Telia 3G rekisterditynyt +358405309112
64 Telia Telia 3G rekisterditynyt +358405309112
65 DNA DNA 3G rekisterditynyt +358447336505
66 DNA DNA 3G rekisterditynyt +358447336505
67 Elisa Elisa 3G rekisterditynyt +358465804113
68 Elisa Elisa 3G rekisterditynyt +358465804113
69 15¢ Telia 2G limited service ok
Glonass
70 JSC
Glonass i i i i
1 15¢ Telia 2G limited service rA
Glonass
72 Vodafone Elisa 3G rekisterditynyt +882397111754951
73 Vodafone Elisa 3G rekisterditynyt +882397111754951
74 - Elisa 3G limited service *
75 - Elisa 3G limited service *
* Hatakeskuksen jarjestelmdassa A-tilaajan paikalle asetettu numerosarja A (+3581125384248)
** Hatdkeskuksen jarjestelmassa A-tilaajan paikalle asetettu numerosarja B (+3581135384248)
*** Hatdkeskuksen jarjestelmassa A-tilaajan paikalle asetettu numerosarja C (+3581143842480)

Taulukko 6. MSD-viestin uudelleenldhetys ja puhelun purku.

Puhelun | SIM-kortti | Onnistuiko MSD:n | Vastaanotettiinko AL-ACK-kuittaus, Puhelun purkutapa
juokseva uudelleenldhetys? | kun PSAP aktivoi MSD:n uudelleen-
numero lahetyksen?
1 Telia kylla kylla Normaali
2 Telia kylla kylla Normaali
3 Elisa kylla kylla Normaali
4 Elisa kylla kylla Normaali
5 DNA kylla kylla Normaali
6 DNA kylla kylla Normaali
7 JSC

Glonass kylla kylla Normaali
8 JSC

Glonass kylla kylla Normaali
9 Vodafone kylla kylla Normaali
10 Vodafone kylla kylla Normaali
11 - kylla kylla Normaali
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Puhelun | SIM-kortti | Onnistuiko MSD:n | Vastaanotettiinko AL-ACK-kuittaus, Puhelun purkutapa
juokseva uudelleenldhetys? | kun PSAP aktivoi MSD:n uudelleen-
numero lahetyksen?
12 - kylla kylla Normaali
13 Telia kylla kylla Normaali
14 Telia kylla kylla Normaali
15 DNA kylla kylla Normaali
16 DNA kylla kylla Normaali
17 Elisa kylla kylla Normaali
18 Elisa kylla kylla Normaali
19 Vodafone kylla kylla Normaali
20 Vodafone kylla kylla Normaali
21 JSC

Glonass kylla kylla Normaali
22 JSC

Glonass kylla kylla Normaali
23 - kylla kylla Normaali
24 - kylla kylla Normaali
25 ei tiedossa | kylla Normaali
26 ei tiedossa | kylla Normaali
27 Telia kylla kylla Normaali
28 Telia kylla kylla
29 DNA kylla kylla Normaali
30 DNA kylla kylla Normaali
31 Elisa kylla kylla Normaali
32 Elisa kylla kylla Normaali
33 JSC

Glonass kylla kylla Normaali
34 JSC

Glonass kylla kylla Normaali
35 Vodafone kylla kylla Normaali
36 Vodafone kylla kylla Normaali
37 - kylla kylla Normaali
38 - kylla kylla Normaali
39 Telia kylla kylla Normaali
40 Telia kylla kylla Normaali
41 DNA kylla kylla Normaali
42 DNA kylla kylla Normaali
43 Elisa kylla kylla Normaali
44 Elisa kylla kylla Normaali
45 JSC

Glonass kylla kylla Normaali
46 JSC

Glonass kylla kylla Normaali
47 Vodafone kylla kylla Normaali
48 Vodafone kylla kylla Normaali
49 - kylla kylla Normaali
50 - kylla kylla Normaali
51 Telia kylla kylla Normaali
52 Telia kylla kylla Normaali
53 DNA kylla kylla Normaali
54 DNA kylla kylla Normaali
55 Elisa kylla kylla Normaali
56 Elisa kylla kylla Normaali

130




Puhelun | SIM-kortti | Onnistuiko MSD:n | Vastaanotettiinko AL-ACK-kuittaus, Puhelun purkutapa
juokseva uudelleenldhetys? | kun PSAP aktivoi MSD:n uudelleen-
numero lahetyksen?
57 JSC
Glonass kylla kylla Normaali
58 JSC
Glonass kylla kylla Normaali
59 Vodafone kylla kylla Normaali
60 Vodafone kylla kylla Normaali
61 - kylla kylla Normaali
62 - kylla kylla Normaali
63 Telia kylla kylla Normaali
64 Telia kylla kylla
65 DNA kylla kylla Normaali
66 DNA kylla kylla Normaali
67 Elisa kylla kylla Normaali
68 Elisa kylla kylla Normaali
69 IN®
Glonass kylla kylla
70 JSC
Glonass Normaali
71 JSC
Glonass kylla kylla Normaali
72 Vodafone kylla kylla Normaali
73 Vodafone kylla kylla Normaali
74 - kylla kylla Normaali
75 - kylla kylla
Taulukko 7. Takaisinsoitto hatdkeskuksesta ajoneuvolaitteelle ja tapahtumat takaisinsoiton aikana
Puhelun | Verkkoon Yhdistyiko Avautuiko Esitettiinko Esitettiinko Vastasivatko
juokseva | rekisterditymisen | puhelu MSD:n MSD-viestin MSD-viestiin | koordinaatit
numero | tila alkuperdisen | takaisinsoiton | uudelleen- sisdlto sisdltyvat IVS:n sijaintia
puhelun aikana aktivoinnin pyynnon paivystdjalle? | koordinaatit | testaushetkelld?
jalkeen? jilkeen paivystdjalle?
puheyhteys?

IVS:n lokitiedot IVS:n kdytta- | IVS:n kadyttad- | IVS:n kdytta- | IVS:n kdytta- | IVS:n kayttdjan
jan muistiin- jan muistiin- | jan muistiin- | jan muistiin- | muistiinpanot
panot panot panot panot

1 rekisteroitynyt kylla kylla * kylla * kylla * kylla *
2 rekisterditynyt kylla kylla * kylla * kylla * kylla *
3 limited service
4 limited service
5 rekisterditynyt kylla kylla kylla kylla kylla
6 rekisteroitynyt kylla kylla * kylla * kylla * kylla *
7 limited service
8 limited service
9 rekisterditynyt kylla kylla * kylla * kylla * kylla *
10 rekisterditynyt kylla kylla * kylla * kylla * kylld *
11 limited service
12 limited service
13 rekisterditynyt kylla kylla * kylla * kylla * kylld *
14 rekisterditynyt kylla kylla * kylla * kylla * kylld *
15 rekisterditynyt kylla kylla * kylla * kylla * kylld *
16 rekisterditynyt kylla kylla * kylla * kylla * kylla *
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Puhelun | Verkkoon Yhdistyiké Avautuiko Esitettiinko Esitettiinko Vastasivatko
juokseva | rekisteréitymisen | puhelu MSD:n MSD-viestin MSD-viestiin | koordinaatit
numero | tila alkuperdisen | takaisinsoiton | uudelleen- sisalto sisaltyvat IVS:n sijaintia
puhelun aikana aktivoinnin pyynnoén paivystdjalle? | koordinaatit | testaushetkella?
jalkeen? jalkeen paivystdjalle?
puheyhteys?
17 rekisterditynyt kylla kylla * kylla * kylla * kylla *
18 rekisterditynyt kylla kylla * kylla * kylla * kylla *
19 rekisterditynyt kylla kylla * kylla * kylla * kylla *
20 rekisterditynyt kylla kylla kylla kylla kylla
21 limited service
22 limited service
23 limited service
24 limited service
25 1. yrltys: ei 1. yrltlys: - 1. yrlt.ys: - 1. yrlt.ys: - 1. yritys: -
- (2. yritys: (2. yritys: (2. yritys: (2. yritys: 2. yritys: kylls)
kylld) kylld) kylld) kylld) (2. yritys: kylla
26 - kylla kylla * kylla * kylla *
27 rekisterditynyt kylla kylla kylla kylla kylla
28 rekisterditynyt kylla kylla kylla kylla kylla
29 rekisterditynyt kylla kylla * kylla * kylla * kylla *
30 rekisterditynyt kylla kylla * kylla * kylla * kylla *
31 rekisterditynyt kylla kylla * kylla * kylla * kylla *
32 rekisterditynyt kylla kylla kylla kylla kylla
33 limited service
34 limited service
35 rekisterditynyt kylla kylla kylla kylla kylla
36 rekisterditynyt kylla kylla * kylla * kylla * kylla *
37 limited service
38 limited service
39 rekisterditynyt kylla kylla kylla kylla kylla
40 rekisterditynyt kylla kylla * kylla * kylla * kylld *
41 rekisterditynyt kylla kylla kylla kylla kylla
42 rekisterditynyt kylla kylla * kylla * kylla * kylld *
43 rekisterditynyt kylla kylla kylla kylla kylla
44 rekisterditynyt kylla kylla kylla kylla kylla
45 limited service
46 limited service
47 rekisterditynyt kylla kylla kylla kylla kylla
48 rekisterditynyt kylla kylla kylla kylla kylla
49 limited service
50 limited service
51 rekisterditynyt kylla kylla kylla kylla kylla
52 rekisterditynyt kylla kylla * kylla * kylla * kylld *
53 rekisterditynyt kylla kylla * kylla * kylla * kylla *
54 rekisterditynyt kylla kylla kylla kylla kylla
55 rekisterditynyt kylla kylla kylla kylla kylla
56 rekisterditynyt kylla kylla kylla kylla kylla
57 limited service
58 limited service
59 rekisterditynyt kylla kylla kylla kylla kylla
60 rekisterditynyt kylla kylla kylla kylla kylla
61 limited service
62 limited service
63 rekisterditynyt kylla kylla * kylla * kylla * kylla *
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Puhelun | Verkkoon Yhdistyiké Avautuiko Esitettiinko Esitettiinko Vastasivatko
juokseva | rekisteréitymisen | puhelu MSD:n MSD-viestin MSD-viestiin | koordinaatit
numero | tila alkuperdisen | takaisinsoiton | uudelleen- sisalto sisaltyvat IVS:n sijaintia
puhelun aikana aktivoinnin pyynnoén paivystdjalle? | koordinaatit | testaushetkella?
jalkeen? jalkeen paivystdjalle?
puheyhteys?
64 rekisterditynyt kylla kylla * kylla * kylla * kylla *
65 rekisterditynyt kylla kylla kylla kylla kylla
66 rekisterditynyt kylla kylla * kylla * kylla * kylla *
67 rekisterditynyt kylla kylla kylla kylla kylla
68 rekisterditynyt kylla kylla kylla kylla kylla
69 limited service
70 -
71 limited service
72 rekisterditynyt kylla kylla kylla kylla kylla
73 rekisterditynyt kylla kylla kylla kylla kylla
74 limited service
75 limited service

* Ensimmainen MSD-viestin uudelleenldahetyspyynto epdonnistui, toinen uudelleenldhetyspyynto onnistui, viittaa
tulokseen toisen uudelleenldahetyspyynnon jalkeen
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Liite 3: Suomen eCall-toteutuksen
vaatimustenmukaisuudenarvioinnin vahvistuskirje

? Trafi e Smaed i s CONFIRMATION

Cate 28.3.2018

Ministry of Transport and Communications IndNo  TRAFI/112717/04.04.05.03/2018
Director of Unit P8 Antikainen

P.O. Box 31

F1-00023 GOVERNMENT

FINLAMD

Confirmation of successful conformity assessment of the Finland eCall
infrastructure

Summary

Signature

Please find below the confirmation of successful conformity assessment of the
Finland eCall infrastructure requested in the article 1 of the Decision No
S85/2014/EC.

As requested in the article 1 of the Decision Na 585/2014/EC Finland has deployed
an ¢Call infrastructure on its termtory.

The eCall PSAP infrastructure is implemented in accordance with the specifications
laid down in Delegated Regulation (EU) No 305/2013,

To assess the conformity of the eCall implementation in Finland the PSAP owner,
the Emergency Response Centre Administration Finland, asked the VTT Technical
Research Centre of Finland Ltd to assist as a technical service to the national
competent authority in the conformity assessment according to DR (EU) No.
305/2013.

This assessment has been executed on 215t December 2017 and passed
successfully as reported In the following documents:
« Test report for Conformity Assessment for PSAP according to DELEGATED
REGULATION (EU) Mo 305/2013 - Finland created by VTT Technical
Ressarch Centre of Finland Ltd, 15th February 2018

The Finnish Transport Safety Agency (Trafi) herewith confirms that the conformity
assessment of the Finland eCall infrastructure was éxecuted successfully by a test
laboratory and that the eCall infrastructure is conform with the specification laid
down in Delegation Regulation (EU) Ne 305/2013.

Helsinki, 28th March 2018

Hanna Hakanen Ossi Kortiainen
Director General of Transport Operators Sector Senior Advisor

Finnish Transport Safety Agensy = P.0. Box J20, FI-00101 Helsinki, Finlsnd
Tel. +358 20 534 5000, fax +358 29 534 5095 « Business 1D 1031715-9

wewvwe trafifi
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Liite 4: eCall maan rajojen laheisyydessa

Risto O6rni, VTT (2020)

1. Tausta

Suomessa on lokakuussa 2017 otettu kayttdéon yleiseurooppalainen autojen hata-
viestijarjestelma eCall. Jarjestelman ajoneuvolaite (IVS, in-vehicle system) soittaa
hatapuhelun, kun ajoneuvossa olevat sensorit havaitsevat tormayksen tai kun
ajoneuvolaite aktivoidaan manuaalisesti. Mobiiliverkko reitittda eCall-puhelun oi-
keaan hatakeskukseen hyddyntden IVS:n eCall-ilmaisinta. eCall-ilmaisin on osa
mobiiliverkon hatapuheluun liittyvaa signalointia ja ilmaiseen mobiiliverkolle hata-
puhelun tyypin, joka eCallin tapauksessa voi olla automaattisesti tai manuaalisesti
aktivoitu eCall. Kun hatapuhelu ajoneuvolaitteen ja hatakeskuksen valille on muo-
dostettu, ldhettaa laite eCall-jarjestelman minimitietopaketin (MSD, minimum set
of data) puhelun danikanavassa ja avaa puheyhteyden ajoneuvossa olevien hen-
kildiden ja hatakeskuksen valille. Ajoneuvolaitteen lahettdma minimitietopaketti
sisdltaa tietoja onnettomuusajoneuvosta ja onnettomuustilanteesta.

Hatakeskustoiminta ja hatdpuheluiden kasittely ovat osa kansallisella tasolla ta-
pahtuvaa viranomaistoimintaa. Eri syistd mahdollisia ovat kuitenkin myds tilan-
teet, joissa Suomen alueelta soitettu eCall-hatapuhelu yhdistyy toisen maan ver-
kon kautta toisen maan hatdkeskukseen, ja tilanteet, joissa Suomen alueen ulko-
puolelta soitettu eCall- tai ERA-GLONASS-hatapuhelu yhdistyy suomalaisen mobii-
liverkon kautta suomalaiseen hatakeskukseen.

Rajat ylittavat eCall-hatapuhelut, jotka paatyvat vaaran maan verkkoon ja vaaran
maan viranomaisen kasiteltdvaksi, ovat useistakin syistd ongelmallisia ja ei-toi-
vottuja tilanteita. Hatédkeskus tai muu sité vastaava viranomainen ei yleensa ky-
kene suoraan halyttamaan yksikoitd oman toiminta-alueensa ulkopuolella. Pahim-
massa tapauksessa tasta voi seurata se, ettei puhelun vastaanottanut taho ky-
kene ldhettamaan apua onnettomuuspaikalle tai muuten huolehtimaan siita, etta
tieto onnettomuudesta vdlittyy oikeaan hatdkeskukseen tai muulle vastaavalle vi-
ranomaiselle.

Vaaran maan viranomaiselle yhdistyneen eCall-hatdpuhelun kasittelyyn voi liittya
myds muita tienkayttdjan turvallisuutta vaarantavia tai heikentavia ongelmia.
Mahdollinen on esimerkiksi tilanne, ettei puhelun vastaanottaneen maan viran-
omainen ole ottanut kayttéon eCallia tai muuta sen kanssa yhteentoimivaa jarjes-
telmaa. Jos valmiutta eCall-hatapuheluiden vastaanottamiseen ei ole toteutettu,
ei eCallin minimitietopaketin (MSD) vastaanotto onnistu. Taman jalkeen puhelu
jatkuu tavanomaisen 112-hatapuhelun tapaan, ja hatakeskus voi puheyhteytta
kayttden saada tarkempia tietoja tapahtuneesta.

Tekniset ongelmat ovat mahdollisia myds tilanteessa, jossa oman maansa ulko-
puolelta puhelun vastaanottaneella hatakeskuksella on valmius vastaanottaa
eCall-halytyksia. Puhelun vastaanottaneella hatdkeskuksella tai muulla viranomai-
sella ei valttamatta ole kaytdssa oman maansa ulkopuolisilta alueilta karttapoh-
jaa, jonka avulla eCall-jarjestelman minimitietopaketista puretut koordinaatit tai

135



mobiiliverkon avulla toteutetun hatapuhelun verkkopaikannuksen tuottama paik-
katieto voitaisiin visualisoida.

Myos kieliongelmat ovat jossakin maarin todennakdisia vaaran maan viranomai-
selle yhdistyneen eCall-hatapuhelun kasittelyssa. Suomessa hatapuhelut kasitte-
lee Hatakeskuslaitos, jolla on velvollisuus tuottaa palveluitaan suomeksi ja ruot-
siksi mutta ei muilla kielilla. Ellei ajoneuvossa olevalla henkildlla ja eCall-hatapu-
helua kasittelevalla viranomaisella ole yhteista kieltd, on puheyhteyden kautta
vaikea saada tarkkoja tietoja tapahtuneesta.

Rajat ylittaviin, vaaran maan verkon kautta muodostettuihin ja vaaran maan ha-
takeskukseen yhdistyneiden, eCall-puheluiden ongelmia on kasitelty jo aiemmin
eurooppalaisten HeERO- ja HeERO2-projektien yhteydessa.

2. Tavoitteet ja rajaus

Selvityksen tavoitteena on tuottaa kokonaiskuva autojen hataviestipalveluiden ti-
lanteesta Suomen naapurimaissa seka Suomen rajat ylittdvien hatdpuheluiden ka-
sittelysta nykytilanteessa. Osana selvitysta pyritdan kartoittamaan rajat ylittaviin
autojen hatdviesteihin liittyvia ongelmia seka ongelmien laajuutta. Selvityksen
kolmas tavoite on tuottaa suosituksia eCallin ja hatapuheluiden kasittelyn kehitta-
miseen liittyviksi jatkotoimenpiteksi.

3. Autojen hataviestipalvelut Suomen naapurimaissa

Suomi on lokakuussa 2017 ottanut kayttéon yleiseurooppalaisen autojen hata-
viestijarjestelma eCallin. eCall-puhelut ja muut hatapuhelut vastaanottaa Suo-
messa Hatakeskuslaitos. Talla hetkelld Manner-Suomessa toimii kuusi eri hatdkes-
kusta, jotka kaikki vastaanottavat myoés eCall-puheluita.

eCall on 1.10.2017 otettu kayttéoén myods Ruotsissa (SVT 2017, SOS Alarm 2017).
Ruotsissa hatakeskusten toiminnasta vastaa SOS Alarm, joka vastaanottaa mui-
den hatapuheluiden lisdksi myds eCall-puhelut. Suomen lisdksi myds Ruotsissa
sama hdtakeskus vastaanottaa erityyppisida hatdpuheluita ja valittaa tehtavia eri
viranomaisille.

Norja on tehnyt paatéksen eCallin kayttédnotosta (Justis- og beredskapsdeparte-

mentet 2017), ja on ainakin aloittanut eCall-hatapuheluiden vastaanottoon tarvit-
tavien jarjestelmien toteuttamisen (Oecon Products & Services GmbH 2019). Nor-
jan hallituksen tekeman paatéksen mukaan eCall-puhelut tullaan Norjassa ohjaa-

maan pelastustoimen yllapitamiin keskuksiin, jotka vastaanottavat pelastustoimen
halytyksida kansallisen 110-hatanumeron kautta.

Vendjdlld on 1.1.2015 otettu kayttédn autojen hataviestijarjestelma ERA-
GLONASS (MpasutenbcTtBa Poccuinckon ®egepaumnn 2014). ERA-GLONASS on
eCallista erillinen venalaisen Rosstandartin standardisoima jarjestelma, mutta se
on todennakdisesti monelta osin yhteentoimiva Euroopassa kayttoon tulevan
eCallin kanssa (06rni, Meilikhov and Korhonen 2015). ERA-GLONASS-jérjestel-
man vastaanottamat autojen hatapuhelut yhdistyvat ensin keskukseen, joka erot-
telee hatapuhelut muista puheluista. Vasta taman jalkeen puhelu yhdistetadn Ve-
ndjan Hatatilaministerion yllapitéamalle System-112-keskukselle, joka kasittelee
112-hatapuhelut Venajalla.
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4. Rajat ylittavien autojen hatdviestien kasittely nykytilanteessa

Hatakeskuslaitokselta saatujen tietojen mukaan Suomella on Ruotsin ja Norjan
kanssa sopimus rajat ylittavien hatapuheluiden ohjaamisesta oikean maan hata-
keskukseen. Norjan ja Ruotsin kanssa toteutetut jarjestelyt mahdollistavat eCall-
puheluun liittyvan MSD-viestin valittdmisen sahkdpostitse oikean maan hatakes-
kukseen ja eCall-puheluun sisdltyvan puheyhteyden siirtamisen oikean maan ha-
takeskuksen kasiteltavaksi.

Hatakeskuslaitoksen mukaan Suomen hatdkeskuksilla on talla hetkella vain rajalli-
set mahdollisuudet kommunikoida Venajalla 112-hatapuhelut kasittelevien Sys-
tem-112-keskusten kanssa. Ainoa mahdollinen viestintdkanava on talla hetkella
telefax, jolla voidaan vaihtaa hatailmoituksia koskevia tietoja vakiomuotoisiin pa-
perilomakkeisiin kirjattuna. Tama tilanne koskee myds eCall-puheluita. MSD-vies-
tiin sisaltyvat tiedot ovat todennakodisesti osittain valitettavissa suomalaisen hata-
keskuksen ja venalaisen System-112-keskuksen vadlilla telefaxin avulla vakiomuo-
toisella paperilomakkeella. Mahdollisuutta eCall-puheluun sisdltyvan puheyhtey-
den siirtdmiseen hatakeskuksesta System-112-keskukseen tai painvastoin ei talla
hetkella ole. Edelld kuvattu eCall-hatapuheluita koskeva tilanne vastaa myds ti-
lannetta ERA-GLONASS-ajoneuvolaitteesta soitettujen hatapuheluiden osalta.

Suomen hallussa olevalta Saimaan kanavan vuokra-alueelta soitetut hatapuhelut
vhdistyvat venaldisen mobiiliverkon kautta vendldiseen System-112-keskukseen.
System-112:n vastaanottamat Saimaan kanavan vuokra-alueelta soitetut hatapu-
helut ohjataan suomalaiselle viranomaiselle erityisjarjestelyiden kautta.

5. Mobiiliverkon valinta ja eCall-hatapuhelu

Ennen eCall-hatapuhelun muodostamista eCall-ajoneuvolaite yrittaa rekisterditya
mobiiliverkkoon. Jos kaytettavissa on useampia eri 2G- tai 3G-verkkoja, eCall-
ajoneuvolaite valitsee mobiiliverkon, johon se yrittda rekisterditya ja jonka kautta
se yrittaa soittaa eCall-ilmaisemella varustettua eCall-hatapuhelua. Verkon valin-
nasta on standardissa EN16062:ssa (CEN 2015) todettu:

"7.3.4 Network selection and registration

Before an eCall only IVS responsible for the eCall system, as defined in ETSI/TS
122 101, is able to register on a PLMN to make an eCall, or to perform a test call
to a specified hon-emergency number (7.2.2), it shall transition from the eCall
"Inactive State" as previously described in 7.1.6. The IVS responsible for the eCall

system NAD shall then perform the network selection and registration procedures,
using the highest priority allowed PLMN found during the most recent background
scan, as specified in ETSI/TS 122 011.”

ETSI:n tekninen spesifikaatio TS 122 011 maarittelee tavan, jolla eCall- tai ERA-
GLONASS-jdrjestelman IVS tai muu 2G- tai 3G-verkon mobiililaite valitsee ver-
kon. Alaluvussa 3.2.2.2 (At switch-on or recovery from lack of coverage) maari-
telldan jarjestys, jossa laite valitsee verkon, kun laite kdynnistetaan tai se siirtyy
takaisin verkon peittoalueelle. Jarjestys on sama myds tilanteessa, jossa laite
saannollisin valiajoin etsii uutta prioriteetiltaan korkeampaa verkkoa (alaluku
3.2.2.5, Periodic reselection attempts). Alaluvussa 3.2.2.2 todetaan:
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“A) Automatic network selection mode

The UE shall select and attempt registration on other PLMNs, if available and al-
lowable,if the location area is not in the list of "forbidden LAs for roaming" and the
tracking area is not in the list of "forbidden TAs for roaming" (see 3GPP TS 23.122
[3D), in the following order:

i) An EHPLMN if the EHPLMN list is present or the HPLMN (derived from the IMSI)
if the EHPLMN list is not present for preferred access technologies in the order
specified. In the case that there are multiple EHPLMNs present then the highest
priority EHPLMN shall be selected. It shall be possible to configure a voice capable
UE so that it shall not attempt registration on a PLMN if all cells identified as be-
longing to the PLMN do not support the corresponding voice service;

ii) each entry in the "User Controlled PLMN Selector with Access Technology" data
field in the SIM/USIM (in priority order). It shall be possible to configure a voice
capable UE so that it shall not attempt registration on a PLMN if all cells identified
as belonging to the PLMN do not support the corresponding voice service;

iii) each entry in the "Operator Controlled PLMN Selector with Access Technology"
data field in the SIM/USIM (in priority order). It shall be possible to configure a
voice capable UE so that it shall not attempt registration on a PLMN if all cells
identified as belonging to the PLMN do not support the corresponding voice ser-
vice;

iv) other PLMN/access technology combinations with sufficient received signal
quality (see 3GPP TS 23.122 [3]) in random order. It shall be possible to config-
ure a voice capable UE so that it shall not attempt registration on a PLMN if all
cells identified as belonging to the PLMN do not support the corresponding voice
service;

v) all other PLMN/access technology combinations in order of decreasing signal
quality. It shall be possible to configure a voice capable UE so that it shall not at-
tempt registration on a PLMN if all cells identified as belonging to the PLMN do not
support the corresponding voice service.”

Edelld mainitun perusteella nayttdaa todennakoiselta, etta eCall- tai ERA-
GLONASS-laite valitsee ensisijaisesti laitteeseen SIM-kortin toimittaneen operaat-
torin kotiverkon tai sita vastaavan verkon tai muun SIM-kortille ladatusta listasta
I6ytyvan verkon. Ellei edella mainittuja verkkoja ole kaytettavissa, laite saattaa
valita myds muun signaalin tasoltaan riittdvan voimakkaan verkon. Ellei SIM-kor-
tille tallennetuista listoista 16ytyvia tai véhimmaistasoa voimakkaampaa signaalia
tarjoavia verkkoja 10ydy, valitsee laite kdytettavissa olevista verkoista signaalil-
taan voimakkaimman.

eCall-ajoneuvolaitteessa oleva SIM-kortti voi olla minkd tahansa mobiiliverkko-
operaattorin toimittama. Myds saman operaattorin SIM-kortteja voi olla kaytdssa
eri asetuksilla. Se, minka verkon ajoneuvolaite valitsee, riippuu osittain myds
siita, millaiset verkkojen valintaan liittyvat asetukset laitteen SIM-kortille on tal-
lennettu ja miten kyseiset asetukset paivittyvat laitteen elinkaaren aikana. Tasta
syystd on vaikea ennustaa sita, miten eCall-ajoneuvolaitteet valitsevat mobiiliver-
kon Suomen rajojen lahella.
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ERA-GLONASS-jdrjestelman ajoneuvolaitteissa on JSC GLONASS:n toimittama
SIM-kortti. Muiden palveluidensa lisaksi JSC GLONASS toimii Venajallda mobiiliver-
kon virtuaalioperaattorina venaldisten operaattoreiden verkoissa. Talléin on to-
denndkoista, ettd ERA-GLONASS-jarjestelman ajoneuvolaite yrittda ensisijaisesti
rekisterditya venalaiseen mobiiliverkkoon maantieteellisesta sijainnistaan riippu-
matta. Jossakin maarin epdavarmaa on kuitenkin se, mita verkkoja ERA-GLONASS-
laitteissa olevilla SIM-korteilla on listattu kotiverkkoa vastaavina tai ensisijaisina
mobiiliverkkoina ja miten laite paivittaa kyseisten verkkojen listoja.

eCall-ajoneuvolaite tai ERA-GLONASS-ajoneuvolaite saattaa hatapuhelun alkaessa
olla myo6s rekisterdityneena mobiiliverkkoon. Tama on mahdollista esimerkiksi ti-
lanteessa, jossa samalla laite- ja ohjelmistoalustalla on toteutettu autojen hata-
viestijarjestelman lisdksi myds muita palveluita. Edelld mainitussa tilanteessa
eCall-ajoneuvolaite yrittaa soittaa eCall-hatédpuhelua sen verkon kautta, jossa se
on jo rekisterdityneend. Standardissa EN16062 todetaan:

"7.3.2 IVS network access device (NAD) already registered on PLMN

If the IVS responsible for the eCall system NAD has the necessary capability, and
a valid USIM for commercial services, then the IVS responsible for the eCall sys-
tem NAD may already be registered on the home PLMN (HPLMN), or on a visited
PLMN (VPLMN) if roaming. In this case the IVS responsible for the eCall system
NAD shall commence an emergency call set-up in accordance with ETSI/TS 124
008 and include in the TS12 service category request message the "eCall flag" as
specified in ETSI/TS 122 101 and ETSI/TS 124 008.”

Todennakoiseltd vaikuttaa myds se, etta verkossa rekisterdityneend oleva ERA-
GLONASS-ajoneuvolaite yrittda hatapuhelua ensisijaisesti sen verkon kautta,
jossa laite on jo rekisterdityneena. Jatkuvasti verkossa rekisterdityneena saatta-
vat olla esimerkiksi ne ERA-GLONASS-ajoneuvolaitteet, joiden avulla on toteu-
tettu ERA-GLONASS-hdtapuhelun lisaksi myds muita lilkenteen palveluita kuten
jatkuvaa ajantasaista tiedonsiirtoa edellyttdava kuljetusten ja kaluston seuranta.
Verkossa rekisterdityneena pysyttelevat ERA-GLONASS-laitteet todenndkdisesti
suosivat venalaisid mobiiliverkkoja silloin, kun niita on tarjolla. JSC GLONASS:lla
ei valttdmatta ole kaytdssa roaming-sopimuksia kaikissa Venajan naapurimaissa
ja niissakin tilanteissa, joissa roaming-sopimusten piirissa olevia verkkoja on kay-
tettavissa, ERA-GLONASS-laitteet saattavat olla konfiguroitu siten, etta ne kaytta-
vat ensisijaisesti venaldisia mobiiliverkkoja.

6. Mahdolliset ongelmat ja ongelmien laajuus

Vaaraan maahan paatyvien autojen hatapuheluiden maariin tulevat todennakai-
sesti vaikuttamaan useat toisistaan riippumattomat tekijat. Rajat ylittdvaan mo-
biiliverkkojen kuuluvuuteen ja signaalien voimakkuuteen vaikuttaa fyysisen etai-
syyden lisaksi myds maaston muodot, tukiasemien sijoittelu, seka tukiasemien
kayttamat taajuudet, tehot ja antennit. eCall- ja ERA-GLONASS-laitteissa olevien
SIM-korttien asetukset vaikuttavat osaltaan siihen, mihin tarjolla olevista ver-
koista laite yrittda ensisijaisesti rekisterditya. Merkitystd tulee todennakdisesti
olemaan myds silla, miten paljon automaattisia tai manuaalisia autojen hatapuhe-
luita aktivoidaan niilla maantieteellisilla alueilla joilla puhelu voi yhdistya toisen
maan verkon kautta vaaran maan viranomaiselle.
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Mahdollisia ongelmia ja niiden laajuutta tarkastellaan kolmessa eri osassa: Suo-
men ja Ruotsin rajan, Suomen ja Norjan rajan sekda Suomen ja Vendjan rajan
osalta.

6.1 Suomen ja Ruotsin raja

Suomen ja Ruotsin raja kulkee merkittavaltd osan matkaa Tornionjoessa. Suomen
puolella Torniosta Kilpisjarvelle kulkee E8-tie. My®s Ruotsin puolella kulkee osan
matkasta rajaa mydotaileva tie (esimerkiksi tien 99 tiejakso Haparanda-Kengis).
Opensignals.com-sivuston keraaman datan mukaan esimerkiksi Elisan verkko kat-
taa suuren osan Haaparannan kaupunkia ja merkittdvan osan molemmilla puolilla
jokea kulkevista teisté (Kuva 1). Taman perusteella nayttdisi mahdolliselta, etta
Ruotsin puolelta esimerkiksi Haaparannasta tai jokea mukailevalta 99-tielta soi-
tettu eCall-puhelu saattaa yhdistya suomalaiseen mobiiliverkkoon ja sitd kautta
suomalaiseen hatakeskukseen.

Hatakeskuslaitoksen mukaan Suomella on jo nykyisin olemassa sopimus Ruotsin
kanssa sopimus rajat ylittavien hatapuheluiden kasittelystd ja ohjaamisesta oi-
kean maan hatakeskukseen. Tama merkitsee sita, ettd eCall-puheluun sisaltyva
puheyhteys kyetdan ohjaamaan oikean maan hatakeskukseen ja kasittelemaan jo
nykyisten jarjestelyiden puitteissa.

Seka Suomi etta Ruotsi ovat ottaneen eCallin kaytt6on hatakeskuksissa. Molem-
pien maiden hatdkeskukset kykenevat vastaanottamaan eCall-puhelun danikana-
vassa ldhetettavan minimitietopaketin (MSD). Toistaiseksi on kuitenkin testaa-
matta se, miten molempien maiden hatdkeskukset visualisoivat ja kasittelevat
MSD-viestin, jonka purettu sisaltd on toimitettu sahkdpostitse hatakeskuksen si-
jaintimaan ulkopuolelta toisen maan hatdkeskuksesta.

Suomessa hatdakeskustoiminnasta vastaavalla Hatakeskuslaitoksella on lakisaatei-
nen velvoite tuottaa palveluita seka suomeksi etta ruotsiksi. Ruotsissa hatdkes-
kuspalvelut tuottaa SOS Alarm, jonka kaikki paivystajat hallitsevat ruotsin liséksi
myds englannin kielen mutta eivat valttamatta suomea.
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Kuva 1. Elisan 2G- ja 3G-verkkojen kuuluvuus Tornionjoen molemmin puolin
(Opensignal.com 2018a).
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Nykyiseen rajat ylittavaan toimintatapaan sisaltyy MSD-viestin valittdminen sah-
kdpostitse maasta toiseen seka eCall-hatédpuhelun puheyhteyden siirto. Tahan liit-
tyen olisi syyta kuvata tarkemmin, milla tavalla varmistetaan MSD-viestin liittymi-
nen oikeaan puheyhteyteen, milla tavalla valitetaan MSD:n ja puheyhteyden li-
saksi myds mahdolliset muut eCall-hatapuheluun liittyvat tiedot (A-tilaajan nu-
mero sekd verkkopaikannuksen tulos) ja miten sahkdpostitse ldhetetyn MSD:n si-
sdltd visualisoidaan Suomen ja Ruotsin hatdkeskuksissa. Jos Suomen alueelta
Ruotsiin tai painvastoin yhdistyneita eCall-puheluita toteutuu merkittavia maaria,
on syyta harkita erillisen rajapinnan toteuttamista MSD-viestiin sisaltyvien tieto-
jen tai halytystietojen valittdmiseen (esimerkiksi CAP-protokolla, common alerting
protocol).

6.2 Suomen ja Norjan raja

Hatakeskuksen mukaan Suomella ja Norjalla on sopimus rajat ylittavien toisen
maan verkon kautta yhdistyvien hatdapuheluiden kasittelysta. eCall-puheluun si-
saltyva puheyhteys kyetdan kasittelemaan ja siirtdmaan oikean viranomaisen ka-
siteltdvaksi taman sopimuksen ja siihen liittyvien teknisten jarjestelyiden avulla
samaa tapaan kuin muutkin toisen maan verkon kautta yhdistyvat 112-hatapuhe-
lut. Suomessa vastaanotettu Norjan alueelta |dhetetty MSD voidaan tarvittaessa
toimittaa oikean maan hatakeskukselle sahkdpostitse.

Norja on tehnyt paatdksen eCallin kayttédnotosta, mutta eCallin toteutus ei aina-
kaan viela ole valmis Norjan hatakeskuksissa. Tasta seuraa se, ettei norjalainen
112-puheluita vastaanottava hatakeskus kykene vastaanottamaan eCall-puhelun
alussa puhelun adnikanavassa valitettavda MSD-viestia. Suomi on ottanut eCallin
kayttéon hatakeskuksissa lokakuussa 2017. Toistaiseksi testaamatta on jaanyt se,
kykeneekd suomalainen hatakeskus purkamaan tavalliseen tapaan, visualisoi-
maan ja toimittamaan jatkokdsittelyyn MSD-viestin, joka on ldhetetty Norjan alu-
eelta [dheltd Suomen rajaa.

eCall-hatdpuhelun avauduttua eCall-ajoneuvolaite kuuntelee hatdkeskuksen in-
band modeemin ldhettamia SEND MSD -pulsseja ja siirtyy viiden sekunnin jalkeen
puhetilaan, ellei hatédkeskus lahetd SEND MSD -viestia. Heti puhelun avautumisen
jalkeen ajoneuvolaite ldhettdaa myds Initiation-pulsseja, joiden perusteella hata-
keskus voi todeta puhelun eCall-puheluksi. Jos hatédkeskuksella ei ole eCall-vas-
taanottovalmiutta, IVS:n Idhettamat Initiation-pulssit paatyvat puhelun aani-
kautta padivystdjan kuultaviksi. Riskind on, etta norjalainen hatdkeskuksen paivys-
taéja tulkitsee kuulemansa in-band-modeemin lahettdmat pulssit vikatilanteeksi tai
ilkivaltaiseksi soitoksi ja katkaisee puhelun.

Suomen ja Norjan raja-alueella soitetut eCall-puhelut saattavat yhdistya toisen
maan verkkoon erityisesti Karigasniemen ja Nuorgamin valisella seututiella 970.
Suomen ja Norjan valinen raja kulkee kyseisella alueella Tenojoessa tai Inarinjo-
essa, ja joen molemmilla puolella kulkee tie. Suomen puolella kyseessa on seutu-
tie 970 ja Norjan puolella E6. Seututien 970 liikennemaarat ovat kuitenkin verrat-
tain pienet (KVL < 1000) (kuva 3). Vastaavan kaltainen tilanne on myds Karigas-
niemen ja Angelin valisella tielld, jolla likennemaarat ovat viela tatakin pienem-
mat. Norjan puolella kulkevan E6-tien liikennemaarista ei ollut tietoja kdytetta-
vissa.
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Kuva 3. Lilkennemaarat Suomen ja Norjan rajaa myoétailevalld seututiella 970.

Suomen osalta olisi perusteltua varmistaa, etta suomalainen hatdkeskus kykenee
purkamaan ja tarpeellisella tavalla kasittelemaan MSD-viestin, jossa ajoneuvon
sijainti on Norjan alueella Iahelld Suomen rajaa. Mahdollisten Suomen ja Norjan
rajan ylittavien eCall-puheluiden laajempi tarkastelu on ajankohtaista siina vai-
heessa, kun Norja on ottanut eCallin kayttéon.

6.3 Suomen ja Vendjan raja

Suomen ja Venajan rajaa ymparoi molemmilla puolilla rajaa rajavyéhyke, jolla
liikkuminen on rajoitettua. Rajan valittdmassa laheisyydessa ldhelld ei kummalla-
kaan puolella kulje merkittavia rajan suuntaisia teitd. Rajan yli sen sijaan johtaa
useampia rajanylityspaikkojen kautta kulkevia maanteita, joista osalla myds lii-
kennemaarat ovat huomattavia.

Kaytettavissa olleiden crowdsourcing-teknologialla toteutettujen kuuluvuuskartto-
jen perusteella nayttaa silta, etta ainakin yhden venaldisen 2G- ja 3G-verkon
(Megafon) kuuluvuus ulottuu jonkin verran myds Suomen alueelle (kuva 4). Myés
suomalaisen Telian 2G- ja 3G-verkkojen kuuluvuus ulottuu jokin verran Vendjan
alueelle, vaikkakin raportoidut signaalit ovat verrattain heikkoja (kuva 5).

Rajavyodhykkeella liikkuminen edellyttaa erillista lupaa sekd Suomen etta Venajan
puolella rajaa, eikéd merkittavia rajan valittdmassa laheisyydessa kulkevia rajan
suuntaisia teitd ole. Osaltaan tasta seuraa se, etta suurimmat liikennemaarat ra-
jan laheisyydessa ovat teilld, jotka johtavat maantieliikenteen rajanylityspaikoille
ja niilta pois. Koska liikkennemaarat ovat muuta alueen tieverkkoa suuremmat,
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ovat myds autojen hataviestijarjestelmien automaattiset ja manuaaliset aktivoin-
nit tieverkon muita osia todennakdisempia tiekilometria kohti.

Verkkojen signaalien voimakkuuksien lisdksi myds muut tekijat vaikuttavat siihen,
minka kaytettavissa olevan mobiiliverkon kautta eCall- tai ERA-GLONASS-jarjes-
telman ajoneuvolaite yrittaa soittaa hatapuhelun. Ellei Suomen alueella ole kay-
tettavissa JSC GLONASS:n kanssa roaming-sopimuksen omaavaa verkkoa, vena-
laiset ERA-GLONASS-ajoneuvolaitteet todennakdisesti valitsevat venalaisen JSC
GLONASS:n sopimusoperaattorin yllapitdaman venaldisen mobiiliverkon, jos sellai-
nen on kaytettavissa — riippumatta ajoneuvolaitteen sijainnista. Tata oletusta tu-
kevat myods vuoden 2019 lopussa Vaalimaan raja-asemalle vievalla tielld suorite-
tun testauksen tulokset (O6rni et al. 2020). Testauksen tulosten perustella ha-
vaittiin, etta JSC GLONASS:n SIM-kortilla varustettu testilaite pyrki rekisteroity-
maan venalaiseen mobiiliverkkoon Suomen alueella vield useiden kilometrienkin
padssa rajasta. Vuoden 2019 testausta suoritettaessa JSC GLONASS:lla ei ollut
kaytdssa roaming-sopimuksia yhdenkaan suomalaisen mobiiliverkko-operaattorin
kanssa, ja tdma on todenndkdisesti myds vaikuttanut saatuun tulokseen.

Kun ERA-GLONASS-ajoneuvolaite aktivoidaan automaattisesti tai manuaalisesti
kayttajan toimesta, yrittaa laite todenndkoéisesti rekisterditya venaldiseen verk-
koon tai JSC GLONASS:n kanssa roaming-sopimuksen omaavaan ulkomaiseen
verkkoon, jos sellaisia on kaytettdvissa. Mahdollinen laitteen soittama eCall-ilmai-
simella varustettu hatapuhelu yhdistyy tadman verkon kautta. eCall-jarjestelman
ajoneuvolaitteen osalta ensisijaisten verkkojen tai kotiverkkoa vastaavien verkko-
jen listan maarittaa operaattori, joka toimittaa laitteessa olevan SIM-kortin.

Suomi on lokakuussa 2017 ottanut kayttéon yleiseurooppalaisen autojen hata-
viestijarjestelma eCallin. Venajalla on vuoden 2015 alussa otettu kayttéén autojen
hataviestijarjestelma ERA-GLONASS, joka todennakoisesti on pitkalle eCallin
kanssa yhteentoimiva. eCall-ilmaisimella varustettu hatdpuhelu reititetdan Vena-
jalld ERA-GLONASS-jarjestelman in-band-modeemille (ERA-GLONASS Regional
Node) ja sen jalkeen keskukseen (Filtering Contact Centre), joka tarkistaa, onko
kyseessa hatapuhelu vai ei. Taman jalkeen puhelu yhdistetadan Venajan hatatila-
ministerion yllapitamaan System-112-keskukseen, joka vastaanottaa myds muut
112-hatapuhelut Venajalla. Toistaiseksi on selvittamatta se, kykeneekd suomalai-
nen hatakeskus tai venaldinen ERA-GLONASS-jarjestelma ja System-112-keskus
purkamaan ja esittdmaan MSD-viestin, joka on lahetetty viestin vastaanottavan
maan ulkopuolelta mutta ldheltd Suomen ja Vendjan rajaa.

Hatakeskuslaitoksen mukaan suomalaisella hatakeskuksella on vain rajoitetut
mahdollisuudet kommunikoida Vendjalla 112-hatapuhelut kasittelevan System-
112-keskuksen kanssa. Puheyhteyden siirto maasta toiseen ei nykyisessa tilan-
teessa ole mahdollista, eika mydskaan mahdollisuutta MSD:n tietojen valittami-
seen telefaksin kautta paperilomakkeella ole testattu. Mahdollista on, ettei jarjes-
tely mahdollista kaikkien vaaran maan hatédkeskuksen vastaanottamaan MSD-
viestiin sisaltyvien tietojen valittamista maasta toiseen. Tama mahdollisesti hei-
kentaa tienkayttajien turvallisuutta.

Myds kieliongelmat ovat mahdollisia Suomen ja Vendjan rajan lahelta soitettujen
rajan ylittdvien autojen hatadpuheluiden kasittelyssa. Suomalainen hatakeskus ei

144



valttamatta kykene tarjoamaan palveluitaan venadjaksi, eika silla ole siihen laki-
saateista velvollisuuttakaan. ERA-GLONASS-jarjestelman puheluita suodattava
keskus (Filtering Contact Centre) taas palvelee vain venajaksi. Tama osaltaan ko-

rostaa MSD-viestiin sisaltyvien tietojen kuten paikkatiedon ja ajoneuvon tunniste-
tietojen merkitysta.
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Kuva 4. Venalaisen Megafon-operaattorin 2G- ja 3G-verkkojen kuuluvuus
(Opensignal.com 2018b).
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Kuva 5. Suomalaisen Telian 2G- ja 3G-verkkojen kuuluvuus
raja-alueella. (Opensignal.com 2018c).

Ongelman ratkaisemiseksi on syyta selvittaa ratkaisua, jonka avulla suomalainen
hatakeskus voisi siirtéa suomalaisen verkon kautta yhdistyneen mutta Venajén
alueelta soitetun hatapuhelun venaldiselle viranomaiselle ja jonka avulla venalai-
nen viranomainen (System-112-keskus tai ERA-GLONASS-jarjestelman filtering
contact centre) voisi siirtéda venaldisen verkon kautta muodostetun mutta Suomen

alueelta soitetun hatapuhelun suomalaiselle viranomaiselle. eCall- ja ERA-

GLONASS-laitteista soitettavien autojen hatapuheluiden osalta on syyta tarkas-
tella seka puheyhteyden, puhelun alussa ldhetettavan minimitietopaketin (MSD)
seka muiden puheluun liittyvien tietojen (A-tilaajan numero ja verkkopaikannuk-
sen tulos) kasittelyd. Kaytettavissa olevia ratkaisuja selvitettdessa on syyta huo-
mioida HeERO-, HeERO2- ja I_HeERO-projekteissa saadut kokemukset rajat ylit-
tavien eCall-puheluiden kasittelysta. Ratkaisuja haettaessa mahdollista olla esi-

merkiksi CAP-protokollan (Common Alerting Protocol) hyddyntaminen.

6.4 Suomen ja Ahvenanmaan raja

Vaikka Ahvenanmaa on osa Suomen aluetta, eCall ei nykyisessa tilanteessa ole
kaytdéssa Ahvenanmaalla. Ahvenanmaalla toimii talld hetkelld kaksi mobiiliverkko-
operaattoria, Alcom ja Telia, ja yksi hatdkeskus (Alarmcentralen). Mikali Manner-
Suomesta soitettu eCall-hatapuhelu yhdistyy Alcomin tai Telian verkon kautta Ah-
venanmaan hatakeskukseen, hdatdkeskus ei kykene purkamaan eCall-ajoneuvo-
laitteen ldhettamaa MSD-viestia, mutta puhelu jatkuu tavanomaisen 112-hatapu-
helun tapaan. Periaatteessa mahdollinen on myds tilanne, jossa Ahvenanmaalta

soitettu eCall-hatapuhelu yhdistyy Manner-Suomessa sijaitsevan mobiiliverkon
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kautta Turun hatdkeskukseen. Turun hatakeskus kykenee vastaanottamaan MSD-
viestin ja tapahtuneeseen liittyvia lisatietoja puheyhteyden kautta mutta ei halyt-
tdmadan eri viranomaisten yksikoéita Ahvenanmaalla.

Manner-Suomen ja Ahvenanmaan valinen raja kulkee saaristossa Ahvenanmerella
(kuva 6). Liikennemaarat Kustavin, Inion ja Houtskarin teilld ovat verrattain va-
hadiset, ja Brandon tieverkko on verrattain vahainen.
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Kuva 6. Liikennemaarat Manner-Suomen ja Ahvenanmaan rajaa
Iahelld sijaitsevalla Manner-Suomen tieverkolla.

Opensignal.com-sivustolla julkaistujen tietojen mukaan Alcomin verkon kuuluvuus
ei merkittdvassa madrin ulotu Manner-Suomen alueelle (kuva 7).

147



NO DATA
COLLECTED  SIGNAL

Kuva 7. Alcomin 2G- ja 3G-verkkojen kuuluvuus Manner-Suomen ja
Ahvenanmaan raja-alueella (kuva: OpenSignal.com).

Opensignal.com-sivuston tietojen perusteella nayttaa silta, ettd ainakin yhden
manner-suomalaisen operaattorin verkon kuuluvuus ulottuu jossakin maarin myos
Ahvenanmaalle Brandén ja Kumlingen kuntien alueelle (kuva 8). Todenndgkéista
kuitenkin on, ettd kyseisissa saariston kunnissa seka liikennemaarat etta eCall-
puheluiden maarat ovat verrattain pienia.
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Kuva 8. Elisan 2G- ja 3G-verkkojen kuuluvuus Manner-Suomen ja
Ahvenanmaan raja-alueella (kuva: Opensignal.com).

Ennen eCallin kayttédnottoa Ahvenanmaalla on syyté varmistaa se, ettd Manner-
Suomen ja Ahvenanmaan viranomaisten valilld tarvittavat sopimukset ja muut
jarjestelyt, jotka mahdollistavat Ahvenanmaalta Manner-Suomeen ja Manner-
Suomesta Ahvenanmaalle yhdistyneiden hatapuheluiden kasittelyn. Kun eCall on
otettu kdyttéén Ahvenanmaalla, on syyta maaritella se, miten puheyhteyden ja
MSD-viestin kautta saatavat tiedot kasitelldan tilanteessa, jossa eCall-puhelu yh-
distyy Manner-Suomesta Ahvenanmaan verkkoon tai Ahvenanmaalta Manner-
Suomessa sijaitsevaan verkkoon.

7. Yhteenvetoa ja johtopaatoksia

Suomen tieverkon eri osien liikennemaarien ja rajojen lahelld kulkevan Suomen ja
muiden maiden tieverkon rakenteen perusteella eCall-puheluiden yhdistyminen
toisen maan verkkoon ja sité kautta toisen maan hatdkeskukseen on todenna-
kdisinta Suomen ja Ruotsin rajalla. Suomen ja Ruotsin valilla on kuitenkin ole-
massa sopimus hatapuheluiden valittamisesta maiden viranomaisilta toisille.
eCall-puheluun ja muihin 112-hatépuheluihin siséltyvé puheyhteys kyetdan ohjaa-
maan oikean maan viranomaiselle jo nykyisessa tilanteessa. MSD-viestiin sisalty-
vat tiedot kyetadn nykyisessa tilanteessa valittamaan sahképostitse, mutta toi-
sesta maasta vastaanotetun MSD-viestin visualisointia ei toistaiseksi ole testattu.
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Tienkayttajan turvallisuuden kannalta ongelmallisin on tilanne Suomen ja Venajan
rajan osalta. Tietyissa tilanteissa on mahdollista, ettd eCall- tai ERA-GLONASS-
ajoneuvolaitteen soittama hatapuhelu yhdistyy toisen maan verkkoon ja sita
kautta toisen maan viranomaiselle. Nykyisessa tilanteessa tietojen vaihto on mah-
dollista vain vakiomuotoista lomaketta kayttaen telefaxin valityksella. eCall-puhe-
luun siirtyvan puheyhteyden siirtéminen toisen maan hatdkeskukseen ei ole nyky-
tilanteessa mahdollista, ja varmuutta ei ole mydskaan siita, mahdollistaako nykyi-
nen tietojen vaihtoon kaytetty tapa eCall- tai ERA-GLONASS-ajoneuvolaitteen la-
hettédman MSD-viestin sisallén siirtémisen kokonaan tai osittain suomalaisesta ha-
tdkeskuksesta vendldiseen System-112-keskukseen tai pdinvastoin. Toisen maan
verkon kautta yhdistyneen eCall- tai ERA-GLONASS-hatapuhelun vastaanottava
viranomainen ei myoskaan kykene itse lahettdmaan apua toisen maan alueella
tapahtuneessa onnettomuustilanteessa. eCall- tai ERA-GLONASS-ajoneuvolaitteen
kayttajalla ei myoskaan ole mahdollisuutta valita verkkoa, jota laite kayttaa hata-
puhelun soittamiseen. On olemassa riski, etta avun saanti viivastyy tai ettei on-
nettomuuteen joutuneessa ajoneuvossa oleville kyeta ldhettdémaan apua eCall- tai
ERA-GLONASS-hataviestin perusteella tilanteessa, jossa onnettomuus tapahtuu
lahellda Suomen ja Vendjan rajaa, ja puhelu yhdistyy syysta tai toisesta toisen
maan verkon kautta.

Jonkin verran epavarmuutta liittyy siihen, miten usein tapahtuu tilanteita, joissa
autojen hatdviestijarjestelmien soittamat puhelut yhdistyvat toisen maan verkon
kautta. Tiedossa ja havaittavissa olevien muuttujien kuten verkkojen kuuluvuus-
alueiden ja tieverkon eri osien liikennemaarien lisdksi asiaan vaikuttaa se, minka
tarjolla olevista verkoista eCall- tai ERA-GLONASS-ajoneuvolaite valitsee. Tama
taas riippuu verkkojen kuuluvuuden lisaksi myos laitteen SIM-kortille tallenne-
tusta konfiguraatiosta. eCall-ajoneuvolaitteen SIM-kortti ja sinne tallennettava
konfiguraatio ovat ajoneuvolaitteen toimittaneen laitevalmistajan ja laitevalmista-
jalle SIM-kortin toimittaneen operaattorin paatettavissa, joka myos tekee eri roa-
ming-sopimuksia valitsemissaan maissa valitsemiensa mobiiliverkko-operaattorei-
den kanssa. ERA-GLONASS-ajoneuvolaitteen SIM-kortit taas toimittaa ERA-
GLONASS-jarjestelmaa operoiva JSC GLONASS, joka madrittelee myds ajoneuvo-
laitteiden SIM-kortille tallennettavien verkkojen listan ja tarpeelliseksi katsoes-
saan myo6s tekee roaming-sopimuksia Vendjan ulkopuolisten mobiiliverkko-ope-
raattoreiden kanssa.
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Liite 5: English summary for the “Selvitys raskaan liikenteen eCall-
hataviestintdjarjestelmasta Suomessa” project

- Supporting material for HGV eCall development (2018)

Heikki Laaksamo, Jari Salo, TIEKE The Finnish Information Society Development
Centre

Risto Oérni, Mikko Tarkiainen, VTT Technical Research Centre of Finland Ltd

Summary

eCall for heavy goods vehicles (HGV) is an extension of the pan-European eCall.
In case of an accident, HGV eCall provides the PSAP (public safety answering
point) with information on the accident location, vehicle data, the type and status
of the cargo carried by the vehicle as well as the contact details of the vehicle op-
erator. Information on the cargo carried by the vehicle will support the PSAP in
the risk assessment process and the rescue services. Activity 2 of the I_HeERO
EU project analysed the user needs, and provided an update of the HGV eCall
data set and identified three architectural solutions for HGV eCall. Finland partici-
pated actively to this work in I_HeERO by providing results and findings from the
Finnish national project. Several important questions related to the deployment
and implementation of HGV eCall were still left open after the I_HeERO project;
the socio-economic costs and benefits of the system, the architecture for sharing
information on the cargo, and will the deployment of the HGV eCall be voluntary
or mandatory in Europe. The work with HGV eCall will continue in CEN/TC278
Working Group 15.

Introduction

This document is an English summary of the national project “Selvitys raskaan
liikenteen eCall-hataviestintdjarjestelmasta Suomessa”, which was a part of EU-
funded project called I_HeERO. I_HeERO (Infrastructure Harmonized eCall Euro-
pean Pilot, http://iheero.eu/) activity 2 included the development of the eCall for
HGV including Dangerous Goods. The national project to support this I_HeERO ac-
tivity was assigned by Finnish Transport Safety Agency (Trafi) and Finnish
Transport Agency and it was carried out by TIEKE The Finnish Information Society
Development Centre and VTT Technical Research Centre of Finland Ltd.

The aim of this document is to summarise the main findings and open issues from
the national project and the work done in the HGV eCall development in I_HEERO
project. This document is targeted for internal use of the Finnish authorities and
supporting them when HGV eCall development continues after the I_HeERO pro-
ject.
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eCall and development of HGV eCall

eCall is an in-vehicle emergency call system to be taken into use in EU countries
by which a connection from a car can be opened when a vehicle gets to an acci-
dent. In case of an accident, eCall can be activated manually by the driver or au-
tomatically by sensors in the vehicle. After activation, the eCall in-vehicle system
(IVS) opens an emergency call which will be routed to the most appropriate PSAP
(public safety answering point). After a circuit-switched connection has been
opened, minimum set of data (MSD) is transmitted from the IVS to the PSAP. The
data set contains detailed information about the accident location and the vehicle.
Different kind of vehicles have different needs concerning the contents of the min-
imum set of data (MSD).

eCall for heavy goods vehicles (HGV) is an extension of the pan-European eCall.
In case of an accident, eCall for heavy goods vehicles provides the PSAP (public
safety answering point) with information on the type and status of the cargo car-
ried by the vehicle as well as the contact details of the vehicle operator, in addi-
tion to basic eCall MSD data. Information on the cargo carried by the vehicle will
support the PSAP in the risk assessment process and the rescue services in re-
sponding to the incident. HGV eCall can be expected to improve safety of road us-
ers especially in case of accidents involving dangerous goods.

PSAP
Leoend: The operator can see the location of the
PSAP Emergency call centre (112) collision on the map, as well as the data
MSD Minimum ==t of data transmitted bywﬂi;al Z?ea" system and can
Data connection - S =
] ioice connection They ensure immediate dispatch of

emergency units and forward information
about the collision to the traffic information

and management center.
VAW
INFGRMATION DATABASE
| 606 |

0 DG-TRAC I%r

eCall
are Immediately after the collision, the
POSITIONING vehicle unit transmits the following
data to PSAP: type of vehicle, time,
location and direction.

Unified Traffic
Information System

The oceup then
with the 112 operator.

Integrated Emergency System

The emergency system sends
units to the location of the
accident.

'RESCUE INTERVENTION

Figure 3. How eCall for HGV works. (source I_HeERO - eCall leaflet for Hazardous Goods
Vehicles.pdf)
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eCall system, standards and its regulation have been further developed by a large
EU level project I_HeERO, where eleven EU countries are co-operating. The main
aims of the I_HeERO project are to promote the implementation of eCall system
and to develop it for the needs of different type of vehicles. I_HeERO project con-
sist of six activities.

Activity 2 of the I_HeERO project analysed the user needs, including operational
and business-related needs, provided an update of the HGV eCall data set (CEN
TS16405:2017) included in the eCall MSD (minimum set of data) and identified
three architectural solutions which allow the PSAP to access cargo information in
an external database. In addition, changes potentially required to legislation on
road transport were studied as a part of I_HeERO. The Finnish national project
contributed to the I_HeERO Activity 2 reports which will be later published on the
project web-site:

e D2.1 Draft specification of eCall for HGV (including Dangerous Goods) — study

e D2.2 Prototype IVS and PSAP to demonstrate feasibility of eCall for HGV -
prototype vehicle

e D2.4 Final specification of interface for eCall for HGV (including Dangerous
Goods) - study

e D2.6 Recommendation to adjust type-approval and potential amendments to
legislation - study

e D2.7 Recommendation for implementation of eCall with neighbouring coun-
tries - study

Finnish national project

Finnish Transport Safety Agency (Trafi), Finnish Transport Agency, the Emergency
Response Centre Administration and Ministry of Transport and Communications
participated in the I_HeERO project.

The Finnish project “Selvitys raskaan liikenteen eCall-hataviestintdjarjestelmasta
Suomessa” was a part of I_HeERO project and it was assigned by Finnish
Transport Safety Agency (Trafi) and Finnish Transport Agency. It was carried out
by TIEKE The Finnish Information Society Development Centre and VTT Technical
Research Centre of Finland Ltd. The project started on 22nd September 2016 and
ended on 15th December 2017.

The Finnish project was related to Activity 2 of the I_HeERO project. The work
was divided in three parts. The first part of the project studied the state of Finnish
transport enterprises and their possibilities to take eCall in to use. The second
part of the project dealt with the international cooperation with the I_HeERO pro-
ject on EU level. However, the development work of HGV eCall will continue after
the I_HeERO project. Hence, the results of the two parts of the project mentioned
earlier were compiled so that the work on HGV eCall and preparations for imple-
mentation can be continued in Finland after the European level I_HeERO project
has ended.
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Methods used in the project

State of the heavy goods vehicles and the possibilities of the transport enterprises
to use eCall was studied with a literature study and by interviewing Finnish
transport enterprises and making a survey among them. The literature study fo-
cused on statistics and road transport in Finland as well as other material such as
articles on the topic. A questionnaire was sent to the members of Association of
Logistic Enterprises and Finnish Transport and Logistics SKAL in Finland. The sur-
vey was carried out by the Webropol survey tool in Internet. A HGV eCall work-
shop for the Finnish authorities and transport companies was organised in March
2017 to gather more information on the subject.

The number of accidents, their severity and characteristics were studied by using
open data of Statistics Finland and Finnish Transport Agency in Internet.

The actions of authorities, when a road accident occurs involving HGV, their needs
for future HGV eCall and possibilities to take eCall system in to use were studied
by interviewing persons from the Emergency Response Centre Administration, the
Road Traffic Centre of Finnish Transport Agency, the Rescue Service (Rescue De-
partment, Helsinki) and the Police.

Road transport sector in Finland

There are only a few large transport enterprises operating in Finland, and the ma-
jority of the enterprises are of small or medium size companies. There are also
great differences in IT skills and equipment among enterprises. Big enterprises
have large variety of information systems. Small and medium size enterprises
have only basic systems, or they have no IT systems at all. This will cause chal-
lenges in the implementation of eCall system. The regulations related to the eCall
system implementation should not create difficulties for the enterprises having
low level IT skills and systems.

The average age of Finnish HGVs was 13,6 years in 2017, and the average age of
equipment is increasing in spite of the fact that the number of transport equip-
ment is also increasing every year. Hence, it would take several years before all
transport equipment have a factory installed eCall system. Authorities have to ac-
cept the situation where eCall emergency message can be received from the new-
est heavy goods vehicles only, and there will be a great number of vehicles which
will not be equipped with an eCall in-vehicle system (IVS). Hence, it should be
possible to retrofit eCall system in existing heavy goods vehicles without high
costs.

The maximum weight and length of heavy goods vehicles are much bigger in Fin-
land than in the other EU countries. In accidents, a bigger transport equipment is
a challenge to the rescue service. Hence, it would be practical for the Emergency
Response Centre to get rich and exact information about the accident vehicle. It is
important for the rescue service to get exact information about the heavy goods
vehicle in the accident by the VIN number in order to prepare properly for the
rescue task. Because the trailer has its own VIN-number, the Emergency Re-
sponse Centre cannot receive its data.
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There are plans that the Emergency Response Centre would receive information
also about the cargo of the heavy goods vehicle in the accident. This is important
especially if there are dangerous goods in the cargo. About 5% of transports by
road in Finland contain dangerous goods. The average distance of a transportation
is 62 km but the average distance of transportation of dangerous goods is 108 km
which increases the possibility for accidents where dangerous goods are included
in cargo.

There are also quite a big number of heavy goods vehicles registered in other
countries on the Finnish roads. It is therefore important that the HGV eCall func-
tionality to be implemented in PSAPs in Finland will be interoperable with vehicles
from other EU countries and databases providing cargo information located in
other EU countries. Finnish systems used to implement HGV eCall should also be
able to communicate with the corresponding ERA-GLONASS system used in Rus-
sia, if a Russian heavy goods vehicle gets in accident in Finland.

Special features of heavy goods transportation in Finland

Because heavy goods vehicles in the categories N2 and N3 have relatively more
accidents than the vehicles of the category N1, it is important to implement eCall
in the heaviest vehicles first.

In case the driver dies or gets injured so badly that he cannot trigger an eCall
manually, it is important that the eCall is launched automatically. The automatic
activation of eCall has to be realized so that it can detect different kind of acci-
dents but on the other hand, in a way that the activation does not occur when no
intervention by emergency services is needed. In line with the regulated paradigm
already specified for passenger vehicle eCall, the cause and method of triggering
is left for system designers to specify.

The number of accidents with wild animals is rather high in Finland that makes
usage of eCall system more important. In case of a collision with a wild animal,
there are no other parties of the accident who would potentially be able to call

112 if the driver of the HGV is killed or seriously injured.

The exact information about the place of accident increases possibilities of the
rescue service to arrive to the accident location faster also under bad weather
conditions and when it is dark or dusk.

The class of the heavy goods vehicle, the information received from the national
vehicle registry or from the EUCARIS system according to the VIN number and
the speed limit at the accident location can be used to estimate the severity of the
accident. There is also information about the heading of the vehicle in the mini-
mum data set. It is very important information when an accident happens on a
motorway.

If there are in-vehicle sensors (e.g. for monitoring the cargo) connected to the
eCall system the Emergency Response Centre could receive information if there is
a break in the tank so that the cargo can start to leak. It has however been expe-
rienced that the sensors monitoring the cargo may fail after a few months. Re-
gardless of the operation of the sensors, the driver should send an eCall message
if he sees any damage in the tank.
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When there are dangerous goods involved in the accident, the Emergency Re-
sponse Centre and rescue services have to be provided with information about the
type of the dangerous goods immediately so that the rescue services can respond
in a right way.

According to the opinion of Finnish transport enterprises, cargo information has to
be received from the consignor or the supplier because they usually have the
most comprehensive information about the cargo. However, there are also situa-
tions where those parties do not know the exact vehicle carrying their goods. In
these cases, the carrier has the best knowledge. Traditionally, there are no way-
bills in transport equipment when soil, timber or waste is transported. About 30
% of all transports are including those materials. In addition, there are also
transports between different units of an enterprise where no waybills are tradi-
tionally used and transports where the waybill does not correspond the cargo, for
instance when valuable goods are transported. In these cases, cargo information
may be unavailable, incomplete or incorrect.

If there are dangerous goods among cargo and the heavy goods vehicle is in-
volved in an accident the Emergency Response Centre must receive the cargo in-
formation as fast and easily as possible. A single consignments transport can con-
tain goods of many consignors. In these cases, information of the cargo has to be
collected as fast and effectively as possible so that it can be analysed to find out
whether there are dangerous goods in the cargo or if there are goods that can re-
act with other goods causing danger.

Finnish transport companies and eCall

There are some big transport enterprises active in the road transport industry, but
the majority are small ones in Finland. The decisions made on international level
about eCall system should not have an adverse impact on business of micro and
small enterprises. Those need to be informed about the implementation of eCall
system and its demands without forgetting bigger ones. Micro and small enter-
prises have no time and resources to become acquainted with challenges and de-
mands that the eCall system sets to the business and to the system development
of the enterprise.

Transport enterprises have different levels of IT skills and possibilities to transmit
electronically data with their partners or to the heavy goods vehicles IT system.
Medium size and big enterprises use many IT systems but micro and small enter-
prises have only limited or no IT systems.

Medium size and big enterprises have better capabilities to extract cargo infor-
mation from their IT systems to the Emergency Response Centre but it can be ra-
ther hard to get the same information from micro and medium size enterprises or
it will require a lot of system development work. One solution to get cargo infor-
mation from micro and small companies to authorities is the Internet based appli-
cation or platform for managing road transport documents such as MobiCarnet
created by Finnish Transport and Logistics SKAL or corresponding services. More
information about MobiCarnet is in the appendix.

Voluntary deployment of the eCall in heavy goods vehicles is unlikely, because
transport companies obtain no direct monetary or other benefits from installing
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the system in their vehicles and operating it. On the other hand, mandatory de-
ployment of the system would most likely require the existence of certain condi-
tions: the system must be socio-economically profitable, contribute to the objec-
tives of transport policy and be technologically mature.

It is therefore assumed that mandatory deployment of the system is more likely
than voluntary deployment, even though it cannot be considered as certain, be-
cause the lack of a political decision on deployment or strong commitment of
safety regulator to implementation of the system. The mandatory deployment of
the system will be at least at first limited to vehicle classes or vehicle groups for
which the ratio of socio-economic benefits compared to the cost of implementa-
tion and operation of the system is highest. In practice, this means mandatory
deployment of the system in heavy goods vehicles carrying dangerous goods and
possibly all heavy goods vehicles in the highest mass category (vehicle class N3).

It is unlikely that HGV eCall would be deployed without knowledge on its socio-
economic benefits and costs or with a benefit-cost ratio not indicating greater
benefits than costs for the society. In addition, technical implementation of the
system must be possible, and the functionality of the technical solutions demon-
strated before the implementation of the system can start. It is also likely that
user acceptance has an important role. In practice, this means the willingness of
HGV carriers to have the system in their vehicles, to provide information on the
cargo carried out by their vehicles and their acceptance of the costs of operation
and implementation of the system.

Micro and small size enterprises have prepared rather inadequately for accidents.
Medium size and big companies have defined process in case of accident. They
could also transmit cargo information to the Emergency Response Centre from
their systems.

In interviews and in the survey, the enterprises had to answer the question:

What would be the most practical solution to provide information on the cargo of
a HGV transporting dangerous goods to PSAP in Europe?

They had four different options for implementation to choose:
e The information is stored in the IVS and transmitted from IVS to PSAP.

e The information is included in an electronic waybill which will be transmitted to
PSAP either from vehicle or from the information system of the HGV transport
company.

e Information is available in the information system or database of the transport
company. In case of an accident, the transport company allows the PSAP to
access relevant information on the vehicle and cargo.

e Information on transport of dangerous goods is collected in a common and
protected database on national or EU level. In case of an accident, the PSAP
can access relevant information.

There were six alternative answers to select for every option:

e Very much practical
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e \Very practical

e Quite practical

e Somewhat practical
e Of little practical use

e Not practical at all

In the next picture, the distributions of the answers of every option are shown. 12
enterprises active in road transport industry in Finland answered the question-
naire.

Whatwould be the most practical solution to provide information on the cargo of a HGV
transporting dangerous goods to PSAP in Europe
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Figure 4. The opinions of Finnish transport companies on the most practical solution to pro-
vide information on the cargo of a HGV transporting dangerous goods to PSAP in Europe

Transport enterprises felt that the most practical solution to transmit cargo infor-
mation of the heavy goods vehicle got into accident to the Emergency Response
Centre is the option where information of cargo and dangerous goods is saved in
the database of the company. When an accident happens, the enterprise will let
authorities to access their systems and the actual data. The option where cargo
and the dangerous goods data would be saved in a common and protected data-
base on EU or national level was seen to be less practical. Companies did not trust
the information security of the database.

I_HeERO Activity 2 did not give any recommendation on what kind of architecture
to use to provide the PSAP access to cargo information. Instead, I_HeERO Activity
2 identified three possible architectures: multi-party approach, trusted third party
approach and proxy approach. In the multi-party approach PSAP establishes a
contact for accessing the cargo information individually with each heavy goods
vehicle information service (HGV IS). In the thrust third party approach, X.509
certificates signed by trusted third parties (regulator, for example) are used for
authentication and authorisation of communicating parties. In the case of the
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proxy approach, information exchange between PSAP and HGV IS takes place via
HGV eCall proxy server.

If the development of the HGV eCall goes towards the cargo database on EU level
it should be implemented in a way, that does not cause extra costs or administra-
tive burden to carriers or authorities and problems for the non-EU countries that
are taking eCall system or a corresponding system in to use or that are utilizing it
nowadays. The decision should not create a monopoly or be an obstacle to open
competition and they should not limit the possibilities of Finnish companies to par-
ticipate in the development work of the system and its applications.

eCall emergency messaging service has to be realized so that the annual costs
stay on affordable level for authorities. Also acceptance of additional costs for
transport companies due to implementation and operation of eCall system are
limited.

The technical features of the options are described in the next chapter “Technical
solutions for providing cargo information to the PSAP”.

Technical solutions for providing cargo information to the PSAP

This chapter aims to describe a vision, how HGV eCall could possibly be imple-
mented and operate in Finland. The aim is to describe a feasible architecture and
related technical solutions, implementation strategy and operation of the system.
The vision described here reflects information available on HGV eCall in different
public sources, the work carried out in the I_HeERO project and authors’ own
views of the system.

eCall for HGV allows two options for providing cargo information to the PSAP:
transmission of cargo information from the IVS to the PSAP in the MSD (Schema
A, TS16405:2017) and transmission of a link to a heavy goods vehicle information
service (HGV IS) in the MSD (Schema B, TS16405:2017). The operation of HGV
eCall in case of Schema A and Schema B is illustrated in figures 2 and 3.
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PSAP
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modem 3
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Transport I 2 i %
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O O ;I_’ Operator interface 6. 8’
PABX 18
1. The operator of the HGV updates vehicle and cargo related information to the in-vehicle system (IVS)
2. TS12 emergency call with eCall discriminator (voice connection and MSD transmission by in-band modem,
the OptionalAdditionalData part of the MSD includes the HGV data set defined in TS16405:2017)
3. Reception of MSD via voice channel by the in-band modem of the PSAP
4. Received and decoded MSD
5. The voice connection between PSAP and vehicle occupants opens after MSD transmission
6. PSAP informs police, fire and rescue and possible other authorities about the incident (e.g. information on
the accident vehicle, information on the cargo carried by the vehicle and information on possible hazardous
goods in the vehicle)

Figure 5. Operation of HGV Call in case of Schema A. (A reworked version of the original
figure in the document: Linke, H., Beeharee, A., Maas, F. and Kadric R. 2016. Draft specifi-
cation of eCall for HGV (including Dangerous Goods). I_HeERO Deliverable D2.1, un-
published draft version 1.0.)

1. The consignor or the transport company
enters information on the transport to the
database of the HGV IS

2. TS12 emergency call with the eCall

discriminator (voice connectionand MSD, Transport 1.

MSD includes optional additional data company /
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6. The PSAP retrieves information on the HGV service service
from the national vehicle registry (using the ry y
VIN number provided in the MSD) 6. 7. 8. 9.

7. National vehicle registry returns information

o ke w

on the vehicle corresponding to the VIN PSAP
8. The PSAP retrieves cargo information from eCall

the HGV information service (HGV IS) with modem

the VIN number of the vehiclke 3
9. HGV IS returns the cargo information of the 3| 4

vehicle corresponding to the VIN 2.

10. The PSAP provides information to police, fire ‘ > — v v
and rescue services on the incident O O 5—|_’ Operator interface 10
(Information on accidentvehicle, cargo ’ .
information, incl. Information on possible PABX

dangerous goods on board)

Police, Fire, Rescue

Figure 6. Operation of HGV eCall in case of Schema B. (A reworked version of the original
figure in the document: Linke, H., Beeharee, A., Maas, F. and Kadric R. 2016. Draft specifi-
cation of eCall for HGV (including Dangerous Goods). I_HeERO Deliverable D2.1, un-
published draft version 1.0.)

In some cases, information on the cargo carried by the vehicle may be available
in the eCall IVS. In these cases, the IVS shall send an eCall MSD with the HGV
eCall optional additional data conforming to Schema A defined in CEN TS 16405.
If the cargo information needs to be retrieved from another source, the IVS shall
send a MSD with optional additional data conforming to Schema B (TS 16405).
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The company operating a HGV is expected to possess information on the type and
quantity of cargo or at least the contact details of the consignor capable of acting
as an emergency contact point. The use of Schema A and Schema B in different
usage contexts is illustrated in Figure 4. Setting of the emergency contact point in
the HGV eCall optional data set is documented in Figure 5. The figures 4 and 5
are made in the Finnish project and they are interpretations of the project group
of the potential realization of HGV eCall system according to the current specifica-
tions.
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Figure 7. Selection of Schema A and Schema B and setting the content of HGV eCall data set in different usage contexts.
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Figure 8. Setting the consignor contact information in HGV eCall optional additional data set.
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The X.509 (ITU-T Recommendation X.509) certificates of HGV IS service opera-
tors will be signed by national transport authorities (Figure 6), which also regulate
the operation of the HGV IS service providers. The certificate proves that the HGV
IS is authorised to act in its role, and it can be used to verify the identity of the
HGV IS. The X.509 certificates of PSAPs (Figure 7) are signed by national authori-
ties which authorise the PSAPs.

National root

Transport certificate, Fl Ministry of Nal;i_cf)_nalt rog:
[ the Interior certificate,
Au:r';?)nty (for HGVIS) o certfcate,

Signg cert

HGV IS 1
(F)

Regulates and signs cert.

[} "This certificate
belongsto HGV IS

belongsto HGV IS

[} "This certificate
belongsto PSAP1

1 (FI)",
signed by National

3 (FIy",
signed by National

(F1)”,

Authority, FI ( "This certificate

belongsto HGV IS Authority, FI 3 signed by Ministry
2 (FIy, PSAP1 of the Interior (FI)
signed by National

Authority, FI (F1)

Figure 9. Certificates possessed by HGV ISs and PSAPs.

The authentication of the PSAP to HGV IS and the HGV IS to PSAP by using TLS
(Transport Layer Security) and X.509 certificates is summarised in Figure 6. When
the PSAP connects to a HGV IS, a TLS handshake is performed (Figure 7). As a
part of the TLS handshake, PSAP and HGV IS verify certificates of each other. Val-
idation of both certificates succeeds only, if both parties possess certificates
signed by entities trusted by their counterparties. Validation of a certificate re-
quires also that the party which verifies the certificate has access to the certificate
of the party who signed the certificate being verified (root certificate).

The mutual verification of certificates issued by trusted third parties (national au-
thorities) provides authorisation of HGV IS and PSAP and authentication of HGV
IS to the PSAP and PSAP to the HGV IS. The use of TLS allows encryption of the
transmitted data and therefore provides confidentiality of information transmitted
over the interface.
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(TLS Client)
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HGV IS
(TLS Server)

1: "ClientHello”, cryptographic information

2: "ServerHello”, cipher Suite, server certificate, client
certificate request

'y

3: Verify server
certificate, check
cryptographic

parameters 4: Client key exchange, send secret key information (encrypted with

server public key),

5: Send client certificate R

6: Verify client
certificate
7: Client "Finished”

8: Server "Finished”

9: Exchange messages with shared cryptographic key

Figure 10. Authentication of HGV IS to PSAP and PSAP to HGV IS with a TLS handshake.

The anticipated support functions of the system are presented in Figure 8. It is
expected that the deployment of HGV eCall will not be on the level of an individual
EU member state. It is also assumed that mandatory deployment of the system
will require European regulation. A service roundtable or a development forum for
HGV eCall will be needed to steer the further development of the service and to
address possible interoperability issues. A repository of the certificates of national
transport authorities and authorities regulating and monitoring PSAPs will also
make the implementation of the system easier. This repository can be maintained
by public authorities on the EU level, by HGV eCall development forum or a pri-
vate third party. A certificate revocation list (or lists) are also a necessary ele-
ment of the system.

A
S e
Certificate N
revocation list i .
(Development | Regulation Regulation rovosation s
forum or EU (European) (National) h
ffcial) (other, e.g.
L omea) certificate
Service Issuer)
N
N~ A roundtable /
Repository ] development ] o
(Development forum Mo A
forum or EU Repository
official) (other)
—
L J\ J\
Y i i
EU National Private

Figure 11. Support functions for HGV eCall.

Open questions after I_HeERO project

Several important questions related to the deployment and implementation of
HGV eCall were left open in the I_HeERO project. First, the socio-economic costs
and benefits of the system are not known and were not analysed in the project. It
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was assumed that the implementation of HGV eCall will be socio-economically
profitable for certain types of heavy goods vehicles, e.g. heaviest vehicle classes
and vehicles transporting dangerous goods, but not all N class vehicles. This
should be verified with further analyses.

Second, there is no decision or recommendation on the architecture to be used
for sharing information on the cargo carried by heavy goods vehicles between
PSAPs (public safety answering points) and heavy goods vehicle information ser-
vices (HGV ISs).

Third, there is currently no consensus on the implementation strategy for HGV
eCall in Europe, for example, whether the deployment of the system will be volun-
tary, mandatory for certain vehicle classes or for all N category vehicles or man-
datory for a subset of them for instance heavy goods vehicles carrying dangerous
cargo. This requires a decision on the European level.

Because of many unanswered questions, there is no unambiguous and complete
picture on how HGV eCall would be implemented, how it would operate in prac-
tice, (e.g.) in Finland and what it would mean for different stakeholders. The lack
of this information restricts decision-makers’ ability to select the optimal imple-
mentation strategy and technical solutions for HGV eCall in Finland.

The implementation of HGV eCall in Europe or in a single country will most likely
take several years. Any detailed plans for implementation of the system as well as
related regulation should therefore take into account the Next Generation eCall
(NG eCall) which is an IP based technology.

As a summary for the further development of HGV eCall (the authors view):

Implementation and usage of eCall for HGV system should not cause excessive
annual costs to authorities and transport companies.

Finnish transport enterprises do not regard the choice where cargo information
is collected in a national or EU level database practical at all. They like neither
the idea that their data is transmitted abroad.

According to the opinion of Finnish transport enterprises, the database solution
has to be so secure that the competitor cannot access transport and cargo in-
formation of the company.

The solution should allow interoperability with other emergency messaging sys-
tems such as Russian ERA-GLONASS.

In the case the cargo information is collected in a common and protected data-
base on national or EU level the solution may not limit competition of IT compa-
nies to develop the cargo database and applications using the database and to
realize them.

The solution shall provide authentication of communicating parties (authentica-
tion of PSAP to HGV IS and HGV IS to PSAP). Providing means for verifying the
authorization of communicating parties to perform the exchange of information
is highly preferable.

The open questions mentioned earlier have to be solved.
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MobiCarnet application

Mika-Matti Rapo - Finnish Transport and Logistics SKAL

Genaral describtion

MobiCarnet is a service platform for digitalizing freight forwarding documentation
and shipment process information in commercial cargo hauling road transport.

MobiCarnet has been created and developed by consortium of Estonian Associa-
tion of International Road Carriers (ERAA) and Finnish Transport and Logistics
SKAL in cooperation with software development companies in Estonia and Finland.
The development project has been co-financed by Interreg Baltic Sea Region Pro-
gramme of European Regional Development Fund.

Roles-based access over web and mobile app

MobiCarnet provides publicly available web platform for managing all the data re-
lated to individual shipments for the commercial process counterparts of a typical
road transport transaction - Seller/Sender, Carrier and sub-Carrier, Buyer/Re-
ceiver. System is used through web-based portal for all general user and trade
partner data management, document handling and signing. Carrier's mobile
Driver Application is used for all on-road tasks: accepting vehicle based goods for
a journey, onloading and offloading the goods with appropriate proof of delivery,
managing ADR sign-age on the vehicle etc.

All shipment related information in one place for own use and safe sharing

Participants can enter the information concerning shipped goods, commercial de-
tails, points of departure and destination, other involved commercial counterparts,
vehicles and drivers involved in the shipment etc. System can be used for gener-
ating basic standard shipment documents - commercial invoices, waybills (either
in form of standard CMR or domestic format), export, import and transit declara-
tions etc. in physical or digital format. Documents can be shared and/or sent for
either digital signing to process stakeholders in question or for uploading into rel-
evant information systems of third parties (e.g. state customs). Users can also
link any other shipment related document (e.g. certificates of origin, specific de-
scriptions of goods, quality certificated etc.) to the process.

Shipment data enriched with metadata from the vehicle and external sources

Special attention is paid to the ADR information of dangerous goods in shipment.
Separate system module called MobiADR assists vehicle driver with defining rules
and restrictions of placement of dangerous goods in the vehicle, signage to be
used on the vehicle etc. MobiFootprint allows journey-specific CO2-footprint of
each shipment.

MobiCarnet platform combines the information entered by users with the telemat-
ics data collected from various telematics and fleet management systems used by
vehicle operators. Selection of integrated source systems include fleet manage-
ment solutions of all most used truck manufacturers in Europe and selected inde-
pendent service providers. Monitored telematics information includes positioning
data, fuel levels/consumption data and vehicles load/weight.
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Valuable context-driven data source through APIs for other use cases, e.g.
I_HeERO

Such integrated data model allows platform users to maintain full picture of their
goods and/or trucks in movement and gives also access to this data to authorized
third parties.

All data stored during and used by the shipment process can be shared through
machine-readable API webservices. Using detailed APIs or customised web or mo-
bile interface it is possible to add additional features to MobiCarnet platform for
utilizing stored shipment and vehicle related data for various other use cases and
purposes.

In context of I_HeERO project and eCall services the MobiCarnet platform could
be used to distribute the crucial information to rescue and emergency services
about the cargo details, vehicle status and parameters, driver and other shipment
related contacts concerning the vehicle, which has been identified being in an ac-
cident situation.

Information exchange could be developed in two alternative ways
¢ Driver initiated notification service

Additional functional trigger can be added to Driver Application, by which the
driver of the vehicle in an emergency can initiate the alarm notification within the
MobiCarnet system to the administrator, to the user in the company or to any ex-
ternal channel (eg. e-mail or SMS to predefined recipients within or outside Mobi-
Carnet). All relevant information about the vehicle and cargo can be included in
the notification.

e Automatic system level data request

Additional outbound data exchange API can be developed, which would allow au-
tomatic information request by authorized external information system (e.g. PSAP
or similar) for the vehicle which has been declared to be in an emergency situa-
tion by eCall or other means. Registration humber would be used as an identifier.
MobiCarnet can tell if it has the information about the vehicle's cargo and status
and return the data to authorized requester.
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