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Intellectual Property Rights

This clause is always the first unnumbered clause.

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information pertaining to these essential IPRs, if any, is publicly available for ETSI members and non-members, and can be found in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETSI in respect of ETSI standards", which is available from the ETSI Secretariat. Latest updates are available on the ETSI Web server (http://ipr.etsi.org).

Pursuant to the ETSI IPR Policy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee can be given as to the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web server) which are, or may be, or may become, essential to the present document.

Foreword

This draft Technical Report (TR) has been produced by STF456.

Editor’s note: Requirements (e.g. “shall”) in the present document need to be reviewed and removed from the TR before finalisation.
Introduction

Current eCall is based on CS emergency call in GSM and UMTS networks.

LTE spectrum auctions are taking place in the EU and there will be extensive LTE coverage before the implementation of eCall becomes mandatoryin 2015. The longevity of GSM networks in the EU over the lifetime of vehicles is uncertain and GSM spectrum is likely to be re-allocated for UMTS and/or LTE. There is no CS emergency call in LTE.
The applicability of the exisiting technical solution for eCall (in-band modem) should be assessed for VOIP/VOLTE, as well as new technical solutions to be developed that are suitable for packet switched (UMTS and LTE) and offer better performance for eCall for VOIP. 
Longer term strategies need to be considered and guidance (probably for further work) provided in respect of the long term migration of eCall to support over packet switched networks, and the co-existence and possible integration of eCall and other ITS communication equipment installed in vehicles.
1
Scope

The current document contains the findings of STF456. The following areas are addressed:

Assessment of in-band modem solution in case of no use of CS bearers. 
Study the adaptation of IMS emergency call and IMS Multimedia Emergency Service for supporting current and future service required by eCall. 
Hybrid CS/IMS solution. 

Migration options and recommendations.
2
References

2.1
Normative references
This Technical Report contains no normative references.
2.2
Informative references
IETF internet draft.  http://tools.ietf.org/html/draft-rosen-ecrit-ecall-08
Editors note: put list of ETSI & CEN standards here.

3
Definitions, symbols and abbreviations

3.1
Definitions

eCall: Pan European in-vehicle Emergency Call defined under the eSafety initiative of the European Commission. 
Inband eCall: CS voice call where the MSD is sent in the same voice channel, using in-band modem. 
Circuit switched emergency call: the CS voice call type TS12 teleservice, that is applicable in CS (2G and 3G) networks. This type is not applicable for PS based networks.

IMS emergency call: IP based emergency call that is applicable for PS based 3G and 4G networks.

IETF emergency call: Internet Protocol based on using In-vehicle system
ITS-station : entity in a communication network capable of communicating with other similar entities
NOTE         From an abstract point of view, the term "ITS station" refers to a set of functionalities. The term is often used to refer to an instantiation of these functionalities in a physical unit. Often the appropriate interpretation is obvious from the context. The proper name of  physical instantiation of an ITS-S is ITS station unit (ITS-SU).
NG eCall: eCall based on using VoIP, where the MSD is sent from the in-vehicle system to the PSAP without using in-band modem (theoretical).

3.2
Symbols

none
3.3
Abbreviations

AT: Attention (command)
CS: Circuit Switched

ESInet: Emergency Services IP Network
HLAP: High Level Application Protocol
IANA: Internet Assigned Numbers Authority
IMS: IP Multimedia Signalling

IP: Internet Protocol
ITS: Intelligent Transport System(s)

IVS: In-vehicle system

LTE: Long Term Evolution
MNO: Mobile Network Operator
MSD: Minimum Set of Data

NG: Next Generation

PS: Packet Switching
PSAP:Public Safety Answering Point
SAP: Service Access Point
SIP: Service Independent Protocol
UE: User Equipment
UMTS: Universal Mobile Telecommunications System
URN: Uniform Resource Name
VEDS: Vehicle Emergency Data Set
VoIP: Voice over IP
VoLTE: Voice over LTE
4
Introduction and General requirement

4.1
Context
Pan European eCall is an emergency call generated either automatically via activation of in-vehicle sensors or manually by the vehicle occupants; when activated, it provides notification and relevant location information to the most appropriate Public Safety Answering Points (PSAP), by means of mobile wireless communications networks and carries a defined standardised minimum set of data, notifying that there has been an incident that requires response from the emergency services and establishes an audio channel between the occupants of the vehicle and the most appropriate PSAP.

This European Commission initiative of eCall was conceived in the late 1990s, and has evolved to a European Parliament decision requiring the implementation of In-vehicle system in new vehicles and the deployment of eCall in the European Member States in 2015.

Automotive manufacturers, and to a lesser extent, aftermarket system providers, have, in conjunction with PSAPs and MNO’s been working towards the Standardisation and introduction of eCall for a decade. Although legally implementation will not be required until 2015, it takes several years of work in advance to build changes into automotive type acceptance tests and to introduce in-vehicle system into new models. Further, several automotive manufacturers already have private third party ‘emergency call’ support which they have had to amend to be consistent with and compliant with eCall. There is therefore already significant commitment and investment already made into the introduction of the system.
The Standardisation aspects, both at the telecommunicaitons level and at the application level were defined and standardised in the period 2002-2012 and the communications aspects are based on CS emergency call in GSM and UMTS networks.

The telecommunications sector, which always evolves rapidly, has made particular advances in the past decade. While the period 2000-2012 saw the widespread deployment of UMTS networks, which contine to expand to cover  most of the continent, the next generation of cellular mobile communications, LTE/4G has been standardised and is beginning to roll out across Europe. This has a particularly significant impact on eCall, because, while GSM/UMTS are ‘circuit switched’ networks, LTE are ‘packet switched’ only networks, therefore there is no circuit switched emergency call in LTE.

The exisiting standardised solution for eCall identification procedures and protocols are determined using the circuit switching  technologies considering the circuit switched ‘Teleservice 12’ for voice. Further, eCall, as currently defined, establishes a voice channel, and sends data within the voice channel, whereas the normal modus operandii for a packet switched network is the obverse - transmitting packets of data.
Currently, LTE spectrum auctions are taking place in the EU and there is likely to be LTE coverage before the implementation of eCall becomes mandatory, scheduled to be a legislated requirement for new car models by 2015. 
4.2
General requirement
As stated above, automotive manufacturers have already made significant investment in eCall and eCall compliant emergency services. And while LTE may be rolling out over the next decade, eCall has to be provided with the maximum available coverage within that period, so vehicles will have to be equipped with GSM/UMTS capable systems for some time.

However, vehicles last, on average, in excess of 20 years. The longevity of GSM networks in the EU over the lifetime of vehicles is therefore uncertain and GSM spectrum is likely to be re-allocated for UMTS and/or LTE. 
In order to enable the eCall system, and in order to protect the investment in technology already made, a means has to be found to deploy eCall via GSM, UMTS or LTE 
STF 456 will also make recommendations to CEN TC278 WG15 in respect of changes to EN 16072/EN16062 Standards that may be required in order to support the application aspects of sending eCall via IMS, or identifying additional application specification standards that may be required.
Further, while the requirements for and political acceptance for the introduction of eCall has evolved in the period 1997-2012, Communications with vehicles, and between vehicles have evolved in the same timeframe. Convergance and equipment re-use and sharing must be paramount in any consideration of future technologies. So called ‘ITS-stations’ are being created to provide one communications capability within a vehicle that may support multiple media, including GSM/UMTS/ Mobile wireless broadband/ LTE in addition to ITS specific media such as IEEE 802.11p (5.9 GHz), millimetre wave and infra-red ITS communications.
Longer term strategies need to be considered and guidance (probably for further work) provided in respect of the long term migration of eCall to support over packet switched networks, and the co-existence and possible integration of eCall and other ITS communication equipment installed in vehicles.

4.5
IMS Potential and constrants
tbc
4.6
Summary of other options
·  ITS-stations

· -other possibilities
4.7
Potential future enhancements of eCall
The possiblities for eCall, and potential enhancements to the service are tbd.
5
Assessment of in-band modem for LTE (IMS) 
 Editor’s note: preliminary results and graphs without de-jitter buffering will be available soon.
5.1
Technical possibilities available to use current or adapted version of current eCall modem over IMS

The effects of de-jitter buffering and dynamic time warping on in-band modem signals have not yet been investigated.
5.2
Field trial and manufacturer results
 Include any simulation results or field trial results for VoIP and VoLTE.
6
IMS solution for eCall
The rationale for deciding to use IMS Emergency Call and IMS Multimedia Emergency Service are the citizen to authority “112” Emergency services already standardised for 3G/4G packet based cellular networks.
6.1
Aspects of IMS eCall different from CS eCall

6.1.1
General
Based on the exisiting requirements of eCall, analysis of the required changes for 3GPP specification (Stage 2 and Stage 3) is discussed in this section. 
6.1.2
eCall implementation principles:
6.1.2.1
eCall Flag
eCall for IMS emergency service (voice service) with MSD. eCall is differentiated by an eCall Flag (indicating Automatic or Manual mode) that is used by the MNO to direct the IMS emergency session to the right PSAP and also to help the PSAP to differentiate the emergency session as an eCall. The PSAP should be capable to receive and interpret the MSD data, i.e. supports eCall.
eCall Flag as “Automatic eCall” or “Manual eCall” is to be indicated in the IMS signalling, where the CSCF should be able to differentiate the eCall based on this indication. The receiving PSAP also uses this information to differentiate the eCall. Routing of eCall to PSAP in PS/IMS domain is done using SOS.eCall URNs instead of 112/service categories.
6.1.2.2
Voice and any additional media sessions:
Any voice, video, or real-text communication will be negotiated over IMS using the Session Description Protocol (SDP), and the actual media stream will then take place in RTP packets. This follows the same procedures as for Voice and Multimedia IMS emergency services.
6.1.2.3
Transfer of MSD data:
eCall also communicates a minimum set of data (MSD) sent from the UE to the PSAP is defined to be 140 bytes for eCall over CS, however this limitation does not exisit for MSD over IMS.  Full set of Data (FSD) may also be supported in the future. The PSAP may request further information from the UE or third party. MSD requirements are defined by CEN (CEN Technical Specification (CEN 15722)). MSD needs to be transported transparently over the MNO network.
Several options exist to transport the MSD;
· Carried inband within the packet voice session, however the PSAP solution is eCall modem based (CS based). This solution adds delays and design complexity, where the mapping and conversion of PS to CS (eCall modem based) is to be performed in the IMS Media-Gateway. Furthermore, the transmission of the MSD via inband within a packet-switched voice session can be delayed or degraded by VoIP processing functions such as time-warping in the VoIP de-jitter buffers.
· Carried inband within the packet voice to transmit data from a vehicle to a PSAP. This solution adds complexity, where it requires multiplexing / filtering at the end points. Furthermore, the performance of MSD delivery over inband within the packet-switched voice session can be degraded by any time-warping operations performed in the VoIP de-jitter buffers at the end points.
· Carried on by the IMS signalling as:
a- sending the MSD in the INVITE message as described in Internet Protocol-based In-Vehicle Emergency Call: draft-rosen-ecrit-ecall-08. This method guarantees that the destination receiving the invite message receives the MSD inband at the same time.
b- indicating the capability in the INVITE message, and using SIP specific messages (example Real Time Streaming Protocol (RTSP)- RFC 4567) that takes the same route while applying additional security mechanism, however complexity could arrive in security key source and coordination.
· Carried out of band via a separate media session with security encryption considerations (using TCP connection) between the UE and the PSAP, this method may add additional delay, complexity and cost since it requires a TCP connection.
· Using out of band as for example Message Session Relay Protocol (MSRP) - RFC 4975, however it is not clear if all operators implement this protocol in their networks.
· Carried over SMS over IMS; this option is not found advantageous or favourable since the arrival of SMS in time to the same PSAP where the voice service is connected cannot be guaranteed. Also emergency SMS, with high priority, may not be supported in all networks.
The preferred solution is to implement 3a) considering the available draft-rosen-ecrit-ecall-08  as a starting point.
NOTE:
http://tools.ietf.org/html/draft-ietf-ecrit-additional-data-09 and http://www.ietf.org/internet-drafts/draft-jesske-ecrit-ecall-urn-extension-00.txt should also be considered to in relation to the value it may provide in reference to MSD transfer of eCall over IMS. The STF is still working on this aspect and will provide a more detailed proposal after consolidation with interested stakeholders.
Privacy of the information carried in the MSD should be respected (not shared with a third party) as carried between the UE and the PSAP. 
For further communication/request of data between the PSAP and the eCall only UE could be achieved by subscription to SIP‑event notification, using SUBSCRIBE – NOTIFY / RFC 3265, as an option. In this case an event package needs to be considered. Note that the event notification is not allowed for emergency services (UE –PSAP) for the existing IMS implementations. Alternative solutions need to be investigated.
IANA registration for the following need to be confirmed:

URN 'urn:service:sos.ecall'  - under the sub-services 'sos' registry.

Two sub-services are registered as well, namely:


 urn:service:sos.ecall.manual


urn:service:sos.ecall.automatic
NOTE:
For PSAP communication with third party to obtain further data related to the accident and its occupants is out of scope of ETSI-MSG.
6.1.2.4

Location information of the vehicle
The PSAP always receives the location information as part of the MSD, however in case the PSAP request the location information of the vehicle from the MNO then the latter could get the information  based on the network/UE location information supported features, should be similar to IMS emergency service solution. (This is interesting in case the vehicle is moving location after triggering eCall).
Location information provided by the MNO in the SIP INVITE messages is provided by the MNO and not extracted from the MSD (where the latter is transparent).6.1.2.5
Caller identity
The Calling line identification is required allowing the PSAP to call back the eCall UE. This is provided similar to any IMS emergency services call back feature.
6.1.1.6

Identifying network support for eCall over IMS:
It might be necessary to indicate in the system broadcast information that the Network supports eCall. Otherwise, either the eCall only UE is treated as any other IMS emergency session or be rejected by the IMS network allowing the UE to search for another network.
NOTE:
in case of searching for another network some conditions might be required to allow the UE to receive emergency services (based on CS or PS), example after x failed tries to find a network supporting eCall, the UE registers to any network that supports IMS emergency services, or CS emergency services in case the UE supports the CS based eCall. For the IMS emergency service, once the request fails the UE may try again a CS emergency call, or try IMS emergency call on another network, or in case of shared networks then the UE tries on another network of the shared-networks.  
6.1.2.7

Mobility management and session management for eCall over PS/IMS
6.1.2.7.1
Mobility management
eCall is an IMS emergency bearer service that comply to all related procedures. eCall only UE should be able to read the broadcasted cell information, and will initiate its registration to the network upon eCall trigger and attaching for emergency services to the network.  eCall only UE in inactivity mode does not perform mobility management procedures unless it triggers eCall and then only for a predefined period of time (Timer xy) after the eCall is terminated. Following the expiration of this limited time the eCall only UE detaches from the network and performs “eCall inactivity procedure” described in stage-3 NAS specifications.
eCall only UE in PMM-DETACHED mode for UMTS and EMM-DEREGISTERED for EPS, upon triggering eCall the UE moves to PMM-CONNECTED mode for UMTS and ECM-CONNECTED mode for EPS. The UE will return to PMM-IDLE mode for UMTS or ECM-IDLE mode for EPS once the eCall is terminated, and  keep these states for a predefined period of time and then returns to the inactivity state. More details regarding UE states description is described in stage-3 NAS specifications.
Similar requirements and implementations apply for eCall only UE that requests a test/reconfiguration session which will comply with a normal session procedures, with the addition of the Timer xy and the eCall inactivity mode/procedure.
On removal of eCall only restriction, normal mobility management and session management procedures applies. 
6.1.2.7.2

Session management
Since eCall is an IMS emergency session, it follows the same session management procedures. The Emergency Access point name (APN) is used for eCall based on IMS emergency sessions, and a specific APN is configured by the operator in the eCall UE to allow it to contact the HPLMN for test/ reconfiguration sessions.
6.1.3

High level procedures and messages
1- The eCall UE initiates attach procedure to register to the network and receive session connectivity towards the network.
a. UMTS: eCall only MS in PMM-DETACHED state and camped on a cell initiates the GPRS Emergency attach procedure by indicating that the attach procedure is for emergency services.  Attach Type in the Attach Request message for emergency services indicates "Emergency Attach". eCall only MS enters PMM-CONNECTED state upon successful GPRS attach procedure. 
eCall only MS in PMM-DETACHED state and camped on a cell initiates the GPRS  attach procedure for test/reconfiguration.  Attach Type in the Attach Request message for emergency services indicates "GPRS Attach". eCall only MS enters PMM-CONNECTED upon successful GPRS attach procedure. 
b. EPS: eCall only UE in EMM-DEREGISTERED state and camped on a cell initiates the attach procedure indicating that the attach is to receive emergency services. Attach Type in the Attach Request message for emergency services indicates "EPS Emergency Attach". Upon a successful attach for emergency services procedure, eCall only UE enters EMM-CONNECTED state.
eCall only UE in EMM-DEREGISTERED state and camped on a cell initiates a normal EPS attach procedure for test/reconfiguration. eCall only MS enters ECM-CONNECTED state upon successful EPS attach procedure. 
2- Setting up the required bearers:
a. UMTS: the eCall only MS follows the PDP Context Activation for emergency bearer services procedure. In a HPLMN or VPLMN the network sets the APN to Emergency APN according to the local national regulations. The SGSN then derives a PDN GW/GGSN identity by using that APN.
Upon request from the user, the eCall only MS includes an APN to initiate a non-emergency session to an operator for the purpose of accessing test and terminal reconfiguration services.
b. EPS: eCall only UE follows the same procedures as Emergency sessions, where an emergency attached UE does not initiate any PDN Connectivity Request procedure. However after terminating eCall and while in ECM-IDLE mode, for any further requested eCall session the eCall UE requests a PDN connection for emergency services indicating eCall unless an emergency PDN connection is already active.
The eCall only UE in ECM-IDLE mode indicates Request Type "Emergency" when it requests a PDN connection for eCall emergency session with the network provides the emergency APN as specified by the local national regulation. 
Upon request from the user, the eCall UE may also initiate a non-emergency session including a preconfigured APN to an operator for the purpose of accessing test and terminal reconfiguration services.
3- IMS sessions and procedures:
a. The voice session follows the normal IMS emergency services procedures. The SIP INVITE message indicates the “urn:service:sos.ecall.manual” or  “urn:service:sos.ecall.automatic”.
b. Sending the MSD in the INVITE message as described in Internet Protocol-based In-Vehicle Emergency Call: draft-rosen-ecrit-ecall-08, also see 2.5 below. 
c. For further communication between the PSAP and the UE, SUBSCRIBE–NOTIFY/RFC 3265 may be used (that requires registration of a new event package), or any alternative mechanism/protocol, also see 2.5 below. 
4- AT Commands that are required for implementing eCall for IMS services/over PS should  also be provided.
6.1.4
IMS related open issues
The STF is still working on the following issues and will provide a more detailed proposal after consolidation with interested stakeholders:
1. Which method is to be used for the communication between PSAP and the eCall UE to exchange additional data during and eCall session? since SUBSCRIBE–NOTIFY is not applicable for emergency sessions in todays’s specifications.
2. Based on the outcome of the discussion, the draft-rosen-ecrit-ecall-08 requires update and follow-up in IETF, including the MSD and the IANA registration of the new eCall URNs.
3. It is also possible to define one URN 'urn:service:sos.ecall' and the PSAP is to differentiate if the eCall is manual or automatic based on the content of MSD. This reduces the impact on IMS where the routing is performed by the PSAP, however on the other hand it is a limitation for the configuration of routing eCalls (manual and automatic) to different PSAPs (or filtering points) as required by some country’s authorities. Different countries have different PSAP configurations and this needs to be taken into consideration.
4. http://tools.ietf.org/html/draft-ietf-ecrit-additional-data-09 and http://www.ietf.org/internet-drafts/draft-jesske-ecrit-ecall-urn-extension-00.txt should also be taken into consideration in relation to the value it may provide in reference to MSD transfer for eCall over IMS.
5. Does the attach type (normal or emergency) on NAS level has impact on the availability of callback over IMS?
6.1.5
Other open issues
The STF is still working on the following issues and will provide a more detailed proposal after consolidation with interested stakeholders:
1- Emergency call back from PSAP to the UE, is it considered as an emergency call on the IMS and NAS level?
2- For both EUTRAN and UTRAN; a new SIB flag indicating the support of eCall over IMS needs to be discussed if required and what it should indicate:
a- support of eCall over IMS by the MNO 
b- support of eCall over IMS by MNO and PSAP
3- The AT commands required for eCall over IMS.
6.2
Work required in 3GPP
6.2.1
SA1

The following work is identified:

· TS122 101:  Make eCall requirements generic. Remove explicit mention of TS12. 

Requirements for interworking with legacy PSAPs.


Editors note: the IVS knows the capabilities of the cellular network by similar solution to the existing dual mode UEs (CS and PS) and the procedures followed to initiate emergency services.
· Introduce requirement to support IETF eCall solution- if found required? 
Editor’s note: there is already work in progress that should be checked if it fulfils the requirements of eCall, but this is also a stage 2/3 issue.
Editors note: 3GPP needs to consider the support of the new URNs 'urn:service:ecall.automatic', 'urn:service:ecall.manual’ that were introduced by the IETF draft  , but is more a stage 2 or 3 matter.
-
TS 122 101: Are Domain selection rules for eCall any different to emergency voice services? 
-Editors note: (will follow what is available for normal emergency services, so if it supports both CS and PS or PS only will be the main criteria considered for the decision)
6.2.2
SA2

The following work is identified:

· TS 123 401: introducing eCall for EPS and defining its impact on the procedures..

-
TS 123 060: introducing eCall for UMTS and defining its impact on the procedures.
-
TS 123.167: clarifying architectural requirements and PSAP requirements.
-
TS 123 228: no changes are required, where emergency services are mainly described in TS 23.167.
6.2.3
CT1

The following work is identified:

· TS 124 008: introducing eCall for UMTS and specifying its impact on the UE parameters and procedures.
· TS 124 301: introducing eCall for EPS and specifying its impact on the UE parameters and procedures.TS 124 229: Make eCall supported by IMS emergency call and IMS Multimedia Emergency services, by introducing equivalent to the eCall Flag (automatic and manual), new URN types (supported by IETF protocols) that is carried over the the INVITE message as well as indicating that the MSD to be transported via the INVITE message.
· .
· TS 27 007: AT commands, need to be investigated if changes are required for eCall over IMS..
Editor’s note:We may also need to articulate on the PSAP interfaces – need to check who is responsible for this.
6.2.4
RAN2
TS 125 331:
for UTRAN, a new SIB flag indicating the support of eCall over IMS (by the MNO or MNO and PSAP?), needs to be investigated.

TS 136 331:
for E-UTRAN, a new SIB flag indicating the support of eCall over IMS (by the MNO or MNO and PSAP?) needs to be investigated.

6.2.5
RAN5

The following work is identified:

· TS 136 523: Extend STF399 eCall test cases to LTE. 
-
Modify IMS emergency call test cases to correspond to any changes made in core spec.
6.3
Work required in IETF
The following work is identified:

· eCall internet draft – ongoing. the applicability of IETF related drafts to eCall requirements is under discussion with stakeholders (the 3GPP CT1 company representatives and experts).
-
Register eCall Flag (manual and automatic) URNs with IANA.
7
Co-existence of CS and IMS eCall

7.1 
Evolution scenarios

IVS: inband ( inband/NG ( NG

MNO: 2G/3G CS ( 2G/3G CS + 3G/4G IMS ( 3G/4G IMS

PSAP: inband ( NG

	Scenario
	IVS
	MNO
	Gateway
	PSAP
	Comments

	1
	Inband
	2G/3G CS
	No
	inband
	Initial solution

	2
	Inband (+ NG)
	2G/3G CS
	Yes
	NG
	

	3
	Inband + NG
	2G/3G CS

3G/4G IMS
	Yes
	inband
	Gateway needed when the IVS uses NG

	4
	Inband + NG
	2G/3G CS

3G/4G IMS
	Yes
	NG
	Gateway needed when the IVS uses inband/CS

	5
	NG (+ inband)
	3G/4G IMS
	Yes
	inband
	

	6
	NG (+ inband)
	3G/4G IMS
	No
	NG
	


Editor’s note – include other scenarios, even if probably not viable (e.g. IMS inband)

Key
Inband IVS.  Uses in band modem and has a 2G/3G, 2G/3G/4G, or 3G/4G Network Access Device.

NG IVS. Does not use in-band modem. Has a 3G/4G Network Access Device. Sends the eCall MSD with SIP INVITE message.

Inband PSAP. Has capability to receive MSD with in-band only. 

NG PSAP. Has capability to receive MSD via secure internet.

Gateway. A function which receives the MSD with an inband modem and relays it to the PSAP using IP, or vice versa. It could be in the MNO or the ESInet (id deployed).
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7.3
Event flows

Editor’s note – event flows will be done for all scenarios when they are stable.
7.3.1
Scenario 1

tbc
7.3.2
Scenario 2

tbc
7.3.3
Scenario 3

tbc
7.3.4
Scenario 4
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7.3.5
Scenario 5

tbc
7.3.6
Scenario 6

tbc
8
Conclusions and recommendations

CS emergency call on 2G/3G must be supported for some years, thereby sustaining eCall using inband modem. However, CS emergency call on 2G/3G may not be supported in all areas for the lifetime of vehicles sold in 2015 (i.e. by 2030).

Editors note: This is a big unknown. GSMA and operators expected to shed some light.

Inband performance over 3G/4G IMS is not yet known (de-jitter buffering).

Packet based eCall based on IETF may be the best long term solution.

Annex A: Change requests

A.1 
SA1 
See S1-133200 (include hyperlink)
A.2
SA2

Please see contents of zip file.
A.3
CT1

Please see contents of zip file.
Annex B

eCall and ITS

B.1
Summary of evolution of the Ecall Project and specifications

Editor’s note: subcaluse 8.1 will be re-written
The eCall project and its related communications standards deliverables have evolved within the framework of emergency service  support for mobile wireless communications, in ETSI within the TC known as “Mobile Standards Group” (MSG). MSG is responsible for the transposition of Global System for Mobile communication (GSM™) and Universal Mobile Te lecommunications System (UMTS ™) deliverables, produced by the Third Generation Partnership Project (3GPP ™) into ETSI deliverables, and in this case, its special provisions for the management and prioritisation of emergency calls. 

Within this framework, service provision types are known as teleservices.

	Teleservice
	Description
	Comment

	11
	Telephony
	This TS represents the normal speech call

	12
	Emergency calls
	The emergency call uses the characteristics of telephony (TS11), but may be established without subscription and bypasses various checks in the MS and in the MSC

	21
	Short message MT
	This TS relates to receiving an SMS. This TS is not sent to the MSC/VLR. When an SMS is sent to the subscriber, the HLR checks whether the destination subscriber has a subscription to TS 21

	22
	Short message MO
	This TS relates to the sending of an SMS

	23
	Cell broadcast
	This TS relates to the capability of an SMS that is sent as a broadcast SMS

	61
	Alternate speech and fax group 3


	This TS relates to the capability to establish a speech and fax (group 3) call

	62
	Automatic fax group 3
	This TS relates to the capability to establish a fax (group 3) call

	91
	Voice group call
	This TS relates to the capability to participate in a group call as speciﬁed in GSM TS 03.68

	92
	Voice broadcast
	This TS relates to the capability to receive a voice broadcast as speciﬁed in GSM TS 03.68


Figure X1: GSM/UMTS Tele services

Emergency calls are operated within the specification provisions of Teleservice 12
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Figure X2: Teleservice 12 provisions

An eCall is therefore processed by the network operator as a ‘special case’ of a Teleservice 12 call.

Release 8 of the associated ETSI Standards/3GPP Releases) further identifies (in the circuit switching protocols) the call as an eCall by the presence of an ‘eCall flag’

ETSI TS 126.267 determines that Synchronization/detection is determined in the following manner:

For support of the synchronization/detection function, each synchronization frame includes two parts, which are denoted as synchronization burst and synchronization preamble as described in 5.1.7. (Note that the downlink synchronization frame is identical to the uplink synchronization frame, however, the data frame formats are different in uplink and downlink.)

The synchronization detector has two main functions:

1)
Scan the input signal and identify the start of an eCall data transmission. The result of this operation is a synchronization detection flag which indicates whether or not eCall data transmission has been detected.

2)
Determine the timing of the data frame from the synchronization preamble. 

To increase the detection rate of the START message, the synchronization detector in the IVS receiver evaluates three consecutive START messages. It sets the detection flag DF = 1, only if the same synchronization time is detected in three successive start messages. This feature is required to prevent misdetection of the START message and keep the synchronization failure rate at virtually zero.

Because subsequent feedback messages are transmitted on the downlink, it is sufficient for the IVS receiver to perform the synchronization only once per MSD (on the first START message received). The synchronization should be subsequently carried out on following feedback messages if the reliability of decoded feedback messages decreases, e.g. due to delay jitter.
Thus eCall operates via the use of a modem which manages these protocols at each end of the communication. The medem defined may be set up to support only the ‘Pan European’ eCall, or may also support other commercial service provision using the same communication protocols.
B.2
Evolution of ‘Intelligent Transport Systems’

While the requirements for and political acceptance for the introduction of eCall has evolved in the period 1997-2012, communications with vehicles, and between vehicles have evolved over the 1991-2013 timeframe, and continue to evolve..

CEN TC278 (originally road Transport and traffic Telematics, now renamed Intelligent Transport systems) was created in 1991, ISO TC204 (Intelligent Transport Systems) was created in 1993, and more latterly ETSI TC-ITS was created in 1997, and have been involved in developing Standards deliverables across a wide range wireless communication based intelligent transport systems, using a number of wireless networks,including 5G (802.11p (WAVE), 60G (Millimetre), infra-red, but also including GSM, UMTS, IEEE802.16, IEEE 802.20, Wi-Fi (802.11 a-g), LTE/4G.

Particularly, ISO TC204 have developed a family of standards which separate the communications medium from management and applications, and can support multiple wireless media, indeed almost any standardised wireless media, given the provision of a standardised ‘Service Access Pount’  See figure X3 for the original approach taken
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Figure X3: Multi-media supporting ISO ITS architecture

This fits within the context of multiple communications means to effect the provision of ITS services
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Figure X4: Examples of ITS communications

(Source ISO 21217:2013)
In the modern context of internet and mobile communications this fits within the framework shown in Figure X5.
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Figure X5 — Networking view of ITS communications

(Source ISO 21217:2013)
The architecture envisioned is where the commnications platform in a vehicle, or a communication point in the infrastructure, communicate together as peer ‘stations’ (ITS-stations), as in Figure X6 or X7.
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Figure X6 — ITS-S to ITS-S communication without an external network (single-hop)

(Source ISO 21217:2013)
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Figure X7 — ITS-S to ITS-S communication over an external network (multiple hops) 

(Source ISO 21217:2013)
The ITS station concept is based on the abstraction of ITS application  processes from communication protocols serving these ITS application processes along with the ability to securely manage those application processes and communications. It is embodied in the abstract definition of an ITS station (ITS-S) as a "Bounded Secured Managed Domain" (BSMD) described in ISO 21217:2013. 

The  salient  feature  of  the  ITS-S  concept  that  distinguishes  it  from  the  concept  behind  traditional communication systems is that application processes are abstracted from both the access technologies that provide the wireless connectivity and the networks that transport the information from the source to the destination(s). ITS-Ss are not limited to either a single access technology, or to a specific networking and transport protocol. ITS-Ss can implement any of those technologies that are supported through appropriate adaptation specifications.

While this abstraction is generally useful for most application processes, this abstraction does not prevent application processes from requesting a specific communication profile to be considered in the communication profile selection process, or specifying communication parameters on a packet-per-packet basis.

The flexibility that ITS-S management has to make optimal use of all available ITS-S resources (communication media and higher-layer protocols) is one of the key enabling features of ITS communications and applications. The means for (dynamically) assigning ITS-S application processes to communication media and networking and transport layer protocols is specified in ISO 21217. 

In order to be able to meet the stringent security requirements of ITS application processes related to safety of life and property, the ITS-S concept provides for secure peer-to-peer communications between entities that are themselves capable of being secured and remotely managed. 

Over time this ITS-S architecture has therefore evolved to the ITS-station architecture shown in Figure X8.
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Figure X8 — ITS-S reference architecture

(Source; ISO  21217:2013)

Convergance and equipment re-use and sharing must be paramount in any consideration of future technologies. So called ‘ITS-stations are being created to provide one communications capability within a vehicle that may support multiple media, (including GSM/UMTS/ Mobile wireless broadband/ LTE in addition to ITS specific media such as IEEE 802.11p (5.9 GHz), millimetre wave and infra-red ITS communications).

While some commercial applications, such as fleet management, route guidance, congestion avoidance and some advanced ‘adaptive’ cruise controls systems, and specialised systems for traffic management, and in the area of public transport, most of the more advanced ITS services have yet to be deployed beyond R&D implementations (for example collision avoidance, intelligent ramp entry, road/rail crossings, ice and road condition alerts etc.) It is worthy to understand and consider that all of these services are data based (or data based + VOIP) systems and are therefore 

a) packet switched

b) most operate compatibly using IPv6 compatible protocols (though there are some exceptions for very fast transactions such as collision avoidance, which revert to special protocols).

In the meantime, eCall, based on MSG emergency protocols has been politically accepted and mandated for use in new model light vehicles from October 2015.

The bulk of the work of STF 456 is to enable the investment in the infrastructure and equipment mandated to be installed in vehicles and at the emergency services handling the eCalls is protected and migrates to LTE/4G. However in doing so it should be noted that it is in part handling a migration from circuit stiched call management to packet switched call management.

However, the consequence is that while ITS systems evolve and are introduced to vehicles via the use of ITS-stations, the same vehicles will also have an eCall modem and communications.  While transitionally this enables the safety and service benefits of both eCall and ITS (particularly active safety services) to be supported within the vehicle at the earliest opportunity, it carries the disfunctonality, complexity and additional cost of multiple communications systems in the vehicle.

 Clearly, longer term strategies need to be considered and guidance (probably for further work) provided in respect of the long term migration of eCall to support over packet switched networks, and the co-existence and possible integration of eCall and other ITS communication equipment installed in vehicles.
The specification of these provisions is well beyond the scope of  STF456, but STF456 is charged to identify the aspects which need to be considered in this next migrational step of evolution.

STF456 has therefore made considerable effort in its outreach activities to communicate with both 3GPP and ITS standardisation communities to gain their assistance into understanding the issues that require further study and specification. Later in this report, as a result of these considerations, STF456 will propose further studies that need to be undertaken by the MSG and ITS communities to enable this further migration (possibly via STF or Project teams or a combination of their  work and developments within Stnadardisation Committees.  
B.3 Issues recommended to be considered to enable full migration to packet switched eCall and the provision of eCall via ITS-stations

The following issues have been raised by the ITS and 3GPP communities.

B.3.1
fgsgfsgf

B.3.2
fsjsfjsjnsth

B.4
Summary of further work required to enable full migration to packet switched eCall and the provision of eCall via ITS-stations

History

This clause shall be the last one in the document and list the main phases (all additional information will be removed at the publication stage).
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