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1.
Introduction
Upon request from ETSI MSG, 3GPP has produced a CT wide WID (C1-081623) with CT1 as the responsible WG and started developing technical specifications aimed to support the eCall initiative in Europe. The requirement from the European Commission via the MSG is to enable a UE to send 140 bytes of data (also known as Minimum Set of Data or MSD for short) during an emergency call. SA1 has completed the requirements for the support of the transfer of data during an emergency call and captured them in sections 10.7 and A.27 of TS 22.101 (see Appendix A).

The work in 3GPP-SA4 has so far been focused on an inband modem (in the voice path) solution, however it must be pointed out that there is nothing in the requirements that indicates that an inband modem is the only possible way implement eCall. 

Although SA1 has prepared requirements for this feature it is understood that little discussion has been made in other groups and CT working groups are now beginning stage 3 work without having considered the feasibility of other solutions, a task that is clearly within their remit. Also there does not appear to currently exist any feasibility study or stage 2 specification for this work nor is this listed in the proposed CT1 WID.
2.
Issues with Inband Solution

An inband modem reuses the voice path for data communication. Using the voice path for data transmission is not straightforward:

i) the voice channel is far from optimal for data, eCall is seen as vital information and requires a successful voice path setup and maintenance for sufficiently long time (not trivial under bad radio conditions). Also quite strong error resilience tools needs to be included  
ii) The addition of a new inband modem adds specific signal processing equipment both in the receiver and the sender.
iii) Control protocols need to identify the call type to ensure no IPE are inserted.
iv) eCall will have impact on future work in 3GPP as awareness and protection for this "transparent modem data" must be retained. 
v) Impacts to the current system such as the NNI control signalling to set up the bearer to the PSAP and the Mc interface signalling seem to have been overlooked if the MGW is to ensure that the eCALL connection is not interrupted by standard network procedures such as transcoding.

3.
Alternatives

It is understood that alternatives have been discussed in other standards bodies and in particular use of SMS technology was initially dismissed to avoid impacting the MSC or requiring a USIM. As the current inband solution requires impacts to the MSC and SA1 now require a USIM then these arguments would appear no longer to apply. Arguments such as that SMS is not guaranteed or has inherent latency due to its current store and forward concept are based on the assumption that the normal SMS routing via a network's SMS-C should apply but this should not be the assumption for an emergency call that is routed to the nearest emergency centre.
It is envisaged that an SMS solution that makes use of a specific emergency SMS number and combined with the Cell Id could be routed via the VMSC (based on the same routing information for normal emergency voice call) directly to a PSAP SMS equipment. 
3
Conclusions

Designing a solution that is dependent on a transparent voice channel for a non-commercial service will hinder future development of commercial services in 3GPP. It will require considerable "protection" in the network to ensure this feature is not impacted by other new features and therefore the fast and necessary evolution of the voice transmission technology, mainly the trend to use IP-based bearer technology, will see this inband Modem as a serious obstacle.
eCall should use technology that is already available in 3GPP and which is inherently transparent and far more suitable for transmitting the required data than a complex modem equipment; SMS is clearly such a technology and should be further investigated. It is strongly believed that SMS will provide a faster (shorter time to market), cheaper and more future proof solution than the currently proposed inband modem solution.

CT1 and CT4 should further investigate the possibility of using an optimised SMS service for eCALL, in any case it would appear that a stage 2 specification is missing from this work. 

Appendix A:
Extracts from TS 22.101 v8.8.0

10.7
Transfer of data during emergency calls
Emergency calls may be supplemented with emergency related data [1]. Typically this data enables the accurate geographic location of a manually or automatically activated emergency calling device e.g. an in vehicle system (IVS), to be provided to the Public Safety Answering Point (PSAP).

The following requirements apply to UEs designed to be able to perform transfer of data during an emergency call and to networks supporting transfer of data during an emergency call:

-
The data may be sent prior to, in parallel with, or at the start of the voice component of an emergency call.
-
Should the PSAP request additional data then this may be possible during the established  emergency call. 

-
The realisation of the transfer of data during an emergency call shall minimise changes to the originating and  transit networks.
-
Both the voice and data components of the emergency call shall be routed to the same PSAP or designated emergency call centre.

-
The transmission of the data shall be acknowledged and if necessary data shall be retransmitted.

-
The UE shall indicate at call setup if the emergency call will carry supplementary data.

UEs designed to be able to perform transfer data during emergency calls and configured to only perform emergency calls with transfer of data (eCall only mode) shall comply with the following additional requirements:

- 
The UE  shall not perform mobility management procedures, including registration on a PLMN, except when attempting to initiate and during an emergency call.

-
The UE shall contain an USIM application.

-
In the case where the user subscribes to other services provided by the PLMN, it shall be possible for the network operator to reconfigure the UE so that it can access the subscribed services.

-
It shall be possible for the user of the UE to change network operator/service provider (i.e. to use a different USIM) or for the subscriber to modify the existing subscription used with the UE.

Additional national and regional requirements are as specified in Annex A.
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A.27 
Requirements for the transfer of eCall Minimum Set of Data (MSD)

With the exception of the following specific requirements, considered necessary for the satisfactory operation of the eCall service, all existing TS12 emergency call requirements shall apply.

An eCall shall consist of a TS12 emergency call supplemented by a minimum set of emergency related data (MSD). The contents of the MSD e.g. vehicle identity, location information and other parameters, are defined by the public safety authorities.

-
An eCall may be initiated automatically, for example due to a vehicle collision, or manually by the vehicle occupants;

-
An IVS, or other UE designed to support eCall functionality, shall include in the emergency call set-up an indication that the present call is either a Manually Initiated eCall (MIeC) or an Automatically Initiated eCall (AIeC). 

-
The Minimum Set of Data (MSD) sent by the In vehicle System (IVS) to the network shall not exceed 140 bytes; 

-
The MSD should typically be made available to the PSAP within 4 seconds measured from the time when end to end connection with the PSAP is established; 

-
Should the MSD component not be included in an eCall, or is corrupted or lost for any reason, then this shall not affect the associated TS12 emergency call speech functionality.
-
A call progress indication shall be provided to the user whilst the MSD transmission is in progress.

-
To reduce the time taken to establish an eCall an IVS whilst in eCall only mode, may receive network availability information whilst not registered on a PLMN. 

-
Optionally, PLMNs may make use of eCall indicators, received in the emergency call set-up, to differentiate eCalls from other TS12 emergency calls.

-
The MIeC and AIeC may be used to filter or route eCalls to a dedicated PSAP operators.
