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Abstract of the contribution: this paper discusses the need for specific information to be provided to a VoIMS capable UE in order to help that UE deciding whether to setup a VoIMS call or a CS voice call under a UTRAN cell. This can be extended to EPS as the UE has to decide whether it should setup a VoIMS call or  a CSFB call under EPS, or to camp to 2G/3G for CS calls.
Discussion

At the last SA2 meeting, the LS from RAN2 to CT1 S2-090412 [1] on UTRAN WI "HSPA VoIP to WCDMA/GSM CS continuity" was discussed, together with an Alcatel-Lucent/Samsung discussion paper S2-091592 [2] and a CR from NSN proposing to add a SRVCC/Seamless -coverage indicator from the CN S2-091161 [3], revised to S2-091528 [4]. It was decided to postpone the discussion to the next SA2 meeting as it was felt some deeper studies were needed.
In the RAN2 LS, it was said that the goal of the proposals is to provide some information to help the UE (together with other information such as operator's policies downloaded to the UE by the HPLMN) deciding whether a Mobile Originated voice call should be setup as a CS voice call or a VoIP call. This information could then be seen as a "VoIP preferred" indication to Call Control layer. RAN2 said they also agreed to introduce a reserved bit in some RRC messages, so that this SR-VCC Cell Indicator can be introduced easily in the specification if required.
Up to now, it cannot taken for granted that a HSPA network will consists only in HSPA cells that supports PS conversational class; this depends on the operator's deployment. A UE that is camped on a HSPA cell is not aware of whether that cell supports PS conversational class or not, so that the UE cannot assume that VoIP calls are possible without the risk of a call/handover failure.
This is particularly important in case of emergency calls: if the UE is configured as "VoIMS preferred" and consequently initiates an IMS emergency call, and if either the HSPA cell does not support conversational class or the network is not VoIMS-seamless and does not support SR-VCC, the emergency call might fail or be dropped at some handover.
It would be safer to force the UE to make emergency calls in CS domain. More generally, after a registration to UMTS Core with an indication about "VoIMS initiated calls network support" from the Core, the UE may decide either to remain in UTRAN and initiate VoIMS calls if they are supported by both UE and network, or to camp on GERAN or on UTRAN using voice calls via CS domain. This would apply to all voice calls.
RAN2 did not agree on a CR from NSN R2-091139 [5] which was intended to solve at RAN level the case where the UE is camped in a HSPA network on a HSPA cell that does not support conversational class. Therefore, it is proposed to solve this case at Core Network level.
In the ALU/Samsung paper [2], it was highlighted that in a non VoIMS-seamless network, the UE should ensure that two conditions are satisfied: the cell supports the conversational class required for VoIMS support, and SR-VCC is supported by both the cell and the Core Network.

The SR-VCC capability, even if required at cell level, is mainly a Core Network capability. Two possibilities were studied to notify the UE: either via broadcast NAS information at cell level in extending NAS system information (GSM-MAP) in SIB1, or via adding a flag in LA/RA Update Accept and Attach Accept. It was explained in [2]  that SIB5 was designed for information required prior to CN attach/registration and is not appropriate in this case. The flag in LA/RA Update Accept and Attach Accept is appropriate and provides the flexibility to have areas adapted to the cell capability. 
A mechanism at CN level, which combines VoIMS QoS support by the cells and SR-VCC capability support by both RAN and CN seems preferable on maintenance aspects to separate RAN and CN mechanisms. The flexibility brought by the TA/RA granularity allowing a mixing of VoIMS-capable HSPA cells and not VoIMS-capable HSPA cells should satisfy all the possible operational configurations.
This flexibility seems desirable for operators that have deployed HSPA cells without conversational QoS support and HSPA cells with support of VoIMS (conversational QoS and SR-VCC).
Examples are depicted in the following figures.
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Figure 1: PS Core with SR-VCC support and mixed cells
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Figure 2: PS Core without SR-VCC support and VoIMS capable cells
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Figure 3: no VoIMS capable cells only – the UE has to camp to RAT supporting CS voice
During off-line discussions, it was commented that:

1) The decision for the UE to setup a voice call via VoIMS or CS is not only linked to the support of SR-VCC. The UE can also decide to setup a VoIMS call in a seamless coverage w/o support of SR-VCC.
2) The support of VoIMS also requires that the cell can support Conversational QoS Class in PS domain. Flexibility is required in some deployments only a part of HSPA cells will be able to support VoIMS.
3) The HSPA VoIMS case can be extended to EPS VoIMS where the UE has to decide whether it should setup a VoIMS call or a CSFB call under EPS, or to camp to 2G/3G for CS calls
4) SR-VCC support is not a sufficient piece of information for the UE in the case of LTE: whether SR-VCC is for 1xRTT or GERAN/UTRAN and the frequency band used for the CS domain is also necessary. But these are radio parameters, not CN parameters. The issue for HSPA VoIMS to GERAN SR-VCC is only related to GERAN frequency band. 

Radio parameters (e.g. 1xRTT vs GERAN/UTRAN, frequency band) cannot be provided by the Core Network without an undesirable mixing of radio and core configuration. In GERAN/UTRAN, the UE can learn the radio information by scanning the other RAT's and by reading System Information messages on the broadcast channel (e.g. SIB 5 in UTRAN). 
However, 

· EPS case: the support of SRVCC to 1xRTT by the Core Network is different from the support of SRVCC to GERAN/UTRAN.

· There is no need to scan other RAT's when the HSPA VoIMS or EPS coverage is seamless. 

Therefore it is proposed:

· To differentiate SRVCC to GERAN/UTRAN from SRVCC to 1xRTT in the EPS case. 
· To differentiate SRVCC from Seamless HSPA VoIMS or EPS coverage.

Proposal

It is proposed to add a "VoIMS initiated calls network support" parameter in Attach Accept and TAU Accept messages in EPS, and in GPRS Attach Accept and LAU/RAU Accept in GSM/UMTS.
It is proposed that the "VoIMS initiated calls network support" parameter can indicate: 
1) If there is no VoIMS Support; 
2) If Seamless VoIMS w/o SR-VCC is supported; 
3) If SR-VCC to 3GPP is supported; 
4) If SR-VCC to 1xRTT is supported.

It is proposed to specify that for a voice call, including emergency calls, the UE camped on a HSPA cell shall select CS domain if the network has indicated that there is no VoIMS support or that the SR-VCC type does not correspond to the UE SR-VCC capability. If CS domain is not available in UTRAN, the UE shall camp on GERAN. 

In other words, an indication from the CN that makes a VoIMS call not possible or subject to call drop at handover shall overwrite the VoIMS preferred policy in the UE. It is also proposed to extend this mechanism to EPS.
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