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1
Introduction 

SRVCC is supported for normal IMS emergency calls as defined in TSs 23.216 [Ref 1] and 23.237 [Ref 2]. The support enables handover of an IMS emergency call from E-UTRAN or UTRAN access in the PS domain to UTRAN, GERAN or cdma 1x access in the CS domain. The support also enables continuity of location support – as defined in TS 23.271 [Ref 3].

If there is no support for SRVCC for an eCall Over IMS, it would mean that in some cases an eCall Over IMS would have to be released when a UE moved out of coverage of E-UTRAN and into coverage of GERAN or UTRAN in the CS domain. In that case, it is not yet defined whether the UE should retry the eCall Over IMS automatically. Should the UE retry, the eCall Over IMS could be answered by a different PSAP operator who might not be aware of the previous eCall Over IMS (e.g. if no one in the vehicle was able to tell the operator of the previous eCall attempt) which could lead to the PSAP side dispatching public safety support (e.g. an ambulance) twice for the same incident or not at all (e.g. if the second PSAP mistakenly believed that assistance had already been dispatched due to the first eCall over IMS attempt).

Obviously, the above outcomes are not desirable. In addition, there is currently no prohibition in 3GPP TSs on the use of SRVCC for an eCall Over IMS, e.g. by mandating an SRVCC capable UE not to signal MS Network Capability for SRVCC when it performs an attach or emergency attach for eCall Over IMS. This leads to the following proposal. 

Proposal 1:
It is desirable to explicitly enable support for SRVCC for handover of an eCall Over IMS from E-UTRAN or UTRAN (HSPA) to GERAN or UTRAN in the CS domain.

The reason for including UTRAN (HSPA), even though eCall over IMS cannot be originated using UTRAN (HSPA), is that for a UE not in eCall only mode, handover from E-UTRAN to UTRAN (HSPA) could be possible, in which case a subsequent handover to UTRAN/GERAN in the CS domain could be needed. The reason for excluding cdma2000 1xRTT on the target side is that the 3GPP inband eCall modem defined in TS 23.267 [Ref 6] was not designed to support cdma2000 1xRTT – meaning that the solution evaluated here for UTRAN/GERAN could not work reliably.

Given proposal 1, it next needs to be decided whether the eCall Over IMS should continue to be treated as an eCall following handover to the CS domain or should be treated as a normal emergency call and not as an eCall.

2.
eCall Over IMS treated as a normal Emergency Call following handover
With this alternative, the UE would no longer be expected to support transfer of the MSD should this be requested by the PSAP. Also, the PSAP, if aware of the handover to the CS domain, would not be expected to request an updated MSD. There do not seem to be any other impacts as the transfer and confirmation of the initial MSD would have occurred while the eCall Over IMS was being established (using the SIP INVITE and 200 OK messages as described in TS 23.167 [Ref 4]) and prior to handover. The consequences for updating the MSD are illustrated in Figures 1 and 2 for scenarios with E-UTRAN access where the PSAP is accessed entirely over the PS domain versus over the PS and then CS domains. The figures show all the critical elements and some but not all of the other elements that are applicable.
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Figure 1 – Handover of an eCall Over IMS from E-UTRAN to GERAN/UTRAN with an IP Capable PSAP
In the case of Figure 1 for SRVCC with an IP capable PSAP and following handover, the MSC server or MGCF in the CS domain will interwork CS based signalling on the UE side with SIP based signalling on the PSAP side. Similarly, the MGW will interwork CS voice on the UE side with VoIP on the PSAP side. The PSAP will be aware that a handover occurred (due to receiving a reINVITE to set up the new voice path as described in TS 23.237 [Ref 2]) but cannot know that the UE is now in the CS domain and unable to send and receive SIP signalling. Therefore, the PSAP could possibly continue to send one or more SIP INFO messages as described in TS 24.229 [Ref 5] if it needs to obtain an updated MSD from the UE. These SIP INFO messages cannot be passed into the CS domain using current signalling and would therefore have to be discarded by the MGCF or MSC server. However, the SIP INFO messages can be avoided in the first place if the EATF update of the remote call leg (to the PSAP) during handover (as defined in TS 23.237 [Ref 2]) indicates that SIP INFO requests are no longer supported (as defined in RFC 6086 section 5.2.2 [Ref 6]). Either way, the PSAP will not be able to request and receive an updated MSD using the SIP INFO method. Since the UE is not expecting to receive any PSAP request to send updated MSD, the scenario does not appear to introduce any significant problems other than the PSAP no longer being able to request and receive an updated MSD.
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Figure 2 – Handover of an eCall Over IMS from E-UTRAN to GERAN/UTRAN with a CS Capable PSAP
In the case of Figure 2 for SRVCC with a CS capable PSAP and following handover, the MSC server or MGCF 1 in the CS domain will interwork CS based signalling on the UE side with SIP based signalling on the IMS (and PSAP) side. The SIP based signalling on the IMS side will undergo further interworking at MGCF 2 from SIP into CS based signalling (e.g. ISUP).  Similarly, the MGW 1 will interwork CS voice on the UE side with VoIP on the IMS (and PSAP) side and then MGW 2 will interwork the VoIP on the IMS side to CS voice (e.g. PCM A-law) on the PSAP side. In this scenario, the PSAP does not support MSD transfer using SIP and instead expects to receive MSD by inband means which requires the UE to fallback to inband transfer of the MSD prior to handover as defined in TS 23.167 [Ref 4]. Following handover, the PSAP (which will be unware of the UE handover event), will continue to expect to be able to request and receive MSD by inband means. However, the UE will not expect to do so (according the assumptions for this alternative) and so will ignore any PSAP request sent inband to request transfer of updated MSD. As for Figure 1, updated MSD will thus not be transferred. However, in this scenario the user of the UE may hear any inband tones sent by the PSAP to request transfer of an updated MSD (because the UE may not be expecting to receive and filter out such signals from the user voice path) and if the inband request is repeated (as is likely when the PSAP receives no response to an initial inband request), the user may hear the tones again which may be disturbing to the user.

As a consequence, it can be concluded that treating an eCall Over IMS as a normal emergency call following handover to the CS domain will have 2 disadvantages:

Disadvantages of treating an eCall Over IMS as a normal emergency call following handover using SRVCC:

1. It is not possible for the PSAP, whether in the PS domain or CS domain, to request and receive an updated MSD.

2. The user of the UE may hear disturbing tones when a PSAP in the CS domain requests an updated MSD using inband signalling tones.

3.
eCall Over IMS treated as an eCall following handover

With this alternative, the UE will continue to support transfer of the MSD should this be requested by the PSAP. Since the UE has moved to the CS domain the transfer would have to be supported by fallback to inband transfer as already defined in TS 23.167 for the case that an eCall over IMS is routed to a legacy PSAP in the CS domain.

In the case of an IP capable PSAP accessed in the PS domain as shown in Figure 1, any SIP INFO request sent by the PSAP to request an updated MSD would be discarded by the MFCF or MSC server (assuming no new CS signalling is added to enable transfer into the CS domain). In addition, the EATF can indicate to the PSAP during update of the remote call leg during handover that sending of SIP INFO messages is no longer supported which will avoid the PSAP attempting to request an updated MSD using a SIP INFO message. Due to failure to obtain an updated MSD by sending a SIP INFO message or by being informed by the EATF that SIP INFO is no longer supported, the PSAP could fallback to sending the MSD request using inband signalling. This would be a new PSAP impact and might not be supported by all PSAPs. If the MSD request was sent inband, the UE (which in this alternative is expecting such a request) will be able to intercept and recognize the request and return an updated MSD by inband means (as for a standard eCall in the CS domain).

In the case of a PSAP accessed in the CS domain according to Figure 2, the PSAP will be using inband signalling to receive the initial MSD and to request and receive updated MSD both before and after the handover. Furthermore, the UE will have fallen back to inband transfer of the initial MSD and updated MSD immediately after the eCall Over IMS was established as defined in TS 23.167 [Ref 4]. Therefore for the scenario of Figure 2, continuing to support transfer of updated MSD by inband means will simply mean that the UE continues the support that applied prior to handover – which means no special impact to the UE and a continuing ability for the PSAP to request and receive updated MSD. Furthermore, the user of the UE should not hear any disturbing tones when the PSAP does request an updated MSD by inband means because the UE will be expecting such an inband signal and can filter it out from the voice path to the user.
The scenarios for Figures 1 and 2 in this alternative thus provide the following advantages and one small disadvantage.

Advantages of treating an eCall over IMS as an eCall following handover using SRVCC:

1. It is possible for the PSAP, whether in the PS domain or CS domain, to request and receive an updated MSD.

2. The user of the UE should not hear disturbing tones when a PSAP in the CS or PS domain requests an updated MSD using inband signalling tones.

Disadvantages of treating an eCall over IMS as an eCall following handover using SRVCC:

1. An IP capable PSAP accessed in the PS domain will need to fallback to inband signalling in order to request and receive an updated MSD from the UE.
The disadvantage represents a possible new PSAP impact. However, such a PSAP fallback capability may be needed anyway to support legacy eCall capable UEs that support inband signalling for MSD transfer but not SIP based signalling in the event that a gateway is used to interwork CS signalling (to/from the UE) to SIP signalling (to/from the PSAP). In addition, the impact to the PSAP is optional and need not be implemented.
4.
Conclusions 
The previous evaluation has led to the following proposals and evaluation.

 Proposal 1:
It is desirable to explicitly enable support for SRVCC for handover of an eCall Over IMS from E-UTRAN or UTRAN (HSPA) to GERAN or UTRAN in the CS domain.
Disadvantages of treating an eCall Over IMS as a normal emergency call following handover using SRVCC:

1. It is not possible for the PSAP, whether in the PS domain or CS domain, to request and receive an updated MSD.

2. The user of the UE may hear disturbing tones when a PSAP in the CS domain requests an updated MSD using inband signalling tones.

Advantages of treating an eCall Over IMS as an eCall following handover using SRVCC:

1. It is possible for the PSAP, whether in the PS domain or CS domain, to request and receive an updated MSD.

2. The user of the UE should not hear disturbing tones when a PSAP in the CS or PS domain requests an updated MSD using inband signalling tones.

Disadvantages of treating an eCall Over IMS as an eCall following handover using SRVCC:

1. An IP capable PSAP accessed in the PS domain will need to fallback to inband signalling in order to request and receive an updated MSD from the UE.
Based on the above, the following further proposal seems justified.

Proposal 2:
It is desirable to treat an eCall Over IMS as an eCall following handover to GERAN or UTRAN in the CS domain using SRVCC and for the UE and PSAP to employ inband signalling to request and transfer an updated MSD.

CRs to TSs 23.216 and 23.237 to explicitly support proposals 1 and 2 are provided.
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� Note that for an eCall origination in the CS domain, a PSAP is allowed to send an inband request for an updated MSD at any time and the UE thus needs to monitor the voice path in the PSAP to UE direction and recognize such an inband request when received and then transfer MSD inband to the PSAP by temporarily blocking voice communication between the user and PSAP operator.
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