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Outline v —€Call

= Introduction

= Overview of Test Campaign

= Overall eCall Transmission Performance

= Impact of Network Echo Cancellers (NEC)
= Conclusions
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Introduction o Call
What is eCall?

= eCall is the upcoming pan-European and Russian in-vehicle emergency call
system utilizing connectivity over mobile networks

= Triggered by the eSafety Forum, an initiative of the relevant stakeholders,

brought together by the European Commission who adopted the proposal on
Sept 8, 2011

= Russia plans to introduce the same technology

= Potential to save 2500 lives and € 26 billion each year in the EU

= Planned Rollout:

— eCall IVS to be installed in all new vehicles
* In Russia from 2013
* In the EU from 2015

— Existing PSAPs need to be upgraded with eCall software
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Introduction (cont’d) «# Call
eCall: How does it work? ¥
Mobile Network Public Safety Answering
Point (PSAP)

\ l Emergency Call (S _ \
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Y MSD) l@

In-Vehicle System (IVS) K )

MSD = Minimum Set of Data
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Introduction (cont’d) «~ Call

eCall In-band Modem in MNO Environment
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Test Campaign Overview

48 Networks in 15 countries X

O 22 stationary locations -

Q12 mobility routes Lo

0 >16000 calls g o

Q >25000 MSD transmissions = 2% W L g
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Test Campaign Overview w7 —Call
o ﬁ"!‘! ")
4 * IVS: Qualcomm Test Phones ( [ office ‘I
0 QSC6695 with recent eCall build I | Laptop3 :
d Control/Logging via USB & Laptops l ——f—1 PSAP 1
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W : —— PSAPS3 :
oD VSITCU | ' |
desktop QSVCV:igZSQB | el PSAP 4
\ \ /

- s s

Mobile
Network__#

« eCall modems according to
3GPP 26.268 v8.6.0

IVS Control
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eCallenabied * 50% of the calls were using
demonstrator NEC disabler tone
located in Nuremberg,
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Mobility Example: eCalls conducted along route

Test Scenario

O Repeated call setup while
driving
0 NEC tone played by PSAP
every 2nd call
Q IVS placed inside car
= no external antenna
O Only one operator shown
= 98% MSD Success rate
= One call failed due to
UE issue
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Mobility Example: eCalls conducted along route
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Overall Performance Results
Considered failures of eCalls reaching PSAP: [Non-relevant}

failures

* Most failures will not occur in ‘real’ 112 calls
* Only 0.8% were ‘real’ MSD failures  __

l

/ . \
<J MSD Failures = 0.8%
M UE issues = 0.9%
m NW issues = 0.8%

W Test setupissue < 0.1%
<‘ PSAP Issues 2.1%

1 Successful MSD1\: 95.4%
I 95.4%

 PSAP implementation bug discovered (results
improved from those presented in the paper)
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Classification of Failure Cases (Status April 30)

Overview of Failure Cases

= Abnormal Effects —

- Test setup timeout (e.g. in case of long call
setup delays)

- Abnormal systematic Network effects (e.g.
termination, no audio on one link)

- IVS implementation issues (e.g. TX
stopped after codec change)

- PSAP implementation issues (e.g. UL
sync-tracking triggered too often)

» ‘Real’ MSD Transmission Failures
- Call Drops
- Test setup timeout, MSD not received
within test time window
- MSD received, but T>20s

= Call Setup Failures (not eCall specific) M MSD Failures
- CaII dldkn(f)t reacthSAP modem PSAP implementation ) M UEissues
Lack of SIM credit : ;
. Office PBX busy byg discovered (results | B NW |ssues-
= NW congestion/admission control Improved from those M Test setup issue
= No radio network coverage presented in the paper) )| m PSAP Issues
= UE/Laptop crash
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Overall eCall Performance (adapted PSAP)

Histogram of MSD Transmission Times < 20s: with tone
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Performance across Different Networks (adapted PSAP)

Histogram of failure rates, per network
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Impact of NECs: Improvement by Tone (adapted PSAP)

Histogram of failure rate improvement by tone, per network [%]
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» Beneficial only for Network A
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Conclusions w7 —Call
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First Results

= From extensive drive tests to investigate performance of eCall in-band modem

= Overall, very good MSD transmission times and success rates even in the
presence of active NECs: >98%

= Excellent success rate for the case of tone-disabled NECs: >99%

= Only a few networks (3 out of 48) with notable performance degradation due
to NECs

—We recommend a disabler tone as an option only in these few cases
— For only one network we clearly recommend action for improvement

— One other network exhibited abnormal behavior with NEC disabler tone
* Note that this network had very good performance without NEC disabler tone

> Results are still preliminary as further analysis is ongoing
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Conclusions (cont'd) «~ Call

Lessons Learnt

= When conducting field tests a detailed failure analysis is required to
allow proper performance assessment of eCall systems and to
identify the root cause of MSD failure issues, e.qg.

—‘real’ modem transmission failures which can happen in 112 eCalls
— call setup and retention performance (roaming/non-roaming),
—abnormal network behavior

— implementation bugs at IVS

— implementation bugs at PSAP
* Qualcomm identified and corrected a bug in its PSAP test implementation
* Re-processed collected field test PCM data to evaluate proper performance
* Resulted in much better performance than provided in the paper
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Thank You ! CuE."
Questions? T

a 2
Contact:

- Ralf Weber (rweber@qualcomm.com)
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