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1
Introduction

At SA2 #61 the enhanced MSC server approached was further refined. The approach has been motivated, amongst others, by the demand to support non-ICS UEs, which are defined as follows in 3GPP TR 23.892:
Non-ICS UE: The non-ICS UE is a User Equipment that does not contain the new capabilities defined in this document. A non-ICS UE is not necessarily capable of VCC.

However, it was also discussed at both SA2 #60 and #61 that the enhanced MSC server and ICS UEs (i.e., Rel 8 UE) must be able to coexist, and it was clarified how the operator can provision suitable data in the subscriber profile to enable either only use of ICS UE, only use of enhanced MSC server and even both together. This contribution addresses further details on the coexistence of ICS UEs and enhanced MSC server.

2     Proposal

It is proposed to discuss the relation between the ICS UE and MSC Server solution and to add the following changes to 3GPP TR 23.892. 

( Begin 1st Change (
6.8a.4.x
Co-existence of ICCF and enhanced MSC server
The definition of non-ICS UE reveals that two classes of UEs are covered, namely:

· non-ICS UE with VCC capability (i.e., could be seen as a Rel 7 UE) and 
· non-ICS UE without VCC capability (which could be any UE pre Rel 7 or even Rel 7 UEs without VCC capability)

UEs without VCC capability are supported by the enhanced MSC server approach without any doubt, but of course do not support domain transfer. UEs with VCC Rel 7 capability are supported as well, however, since the enhanced MSC server is Rel 8 functionality, also Rel 8 VCC or even MMSC implementation will be necessary, as it was always stated that changes to 3GPP TS 23.206 are necessary. Also it has been clarified that all limitations of VCC Rel 7 especially with regard to mid-call handling apply as well. 
When now looking at ICS UEs, which have the possibility to use ICCC for additional signalling, two possibilities can be differentiated for the signalling between UE and CN:
A) Both 24.008 and ICCC are used
A.1) enhanced MSC server + ICCF

A.2) I1-cs termination in enhanced MSC server
B) Only 24.008 is used. 

It has to be noted that without ICCC the additional session transfer capabilities especially regarding mid-call and support of subsequent calls as under study in ICS will not be enabled.
Since it has been clarified in 3GPP TR 23.893 that MMSC users which use CS access for media transmission are ICS users at the same time, no special consideration for MMSC users must be given from an enhanced MSC server perspective.

Obviously, in case A.1) the ICCF has to be used in order to support both I1-cs and I1-ps. However, in case of an originated session, the ICCF would receive from the enhanced MSC server an originated SIP INVITE, whereas it would receive from the MGCF a terminated SIP INVITE. One advantage of A.1 is that ICCF and enhanced MSC Server can evolve independently. 

Since the USSD signalling for I1-cs is passing the enhanced MSC server anyway, it is one option to terminate I1-cs in the enhanced MSC server; this case is denoted as A.2 in the following. One advantage with A.2 is that USSD for I1-cs does not need to be transported over the NNI. Support for I1-ps would still require ICCF to be included in the signalling path. Note that A.2 could be seen as a deployment option for I1-cs support.
In case B), when the UE is not using ICCC, then either we fall back to VCC Rel 7 limitations or additional functionality in the DTF is required. The DTF would have to identify the active call and the call on hold, and in any case not more than 2 calls are allowed in parallel for the same IMPU, making it impossible to support concepts in which multiple UE share the same IMPU.
The following table summarize the above-provided analysis.

	UE Capability:
	Signalling between CN and UE;
24.008 always via enhanced MSC server
	MMSC Requirements:
	Limitations:

	Pre‑Rel‑7 UE
	24.008 only
	N/A
	No Domain Transfer possible

	VCC (Rel‑7) UE
	24.008 only
	“Normal” Rel‑8
	VCC possible with MMSC with its identified limitations

	ICS & MMSC (Rel‑8) UE
	A) 24.008 + I1-cs
· A.1) enhanced MSC server + I1-cs termination in ICCF

· A.2) I1-cs termination in enhanced MSC server
	A) "Normal" Rel‑8
	A) None

	
	B) 24.008 only
	B) DTF needs to identify the active call. 
	B) only 2 calls for the same IMPU (1 active, 1 hold)


Case B) is limited compared to Case A, but Case B can support VCC Rel 7 behaviour. In order to support more than Rel 7 behaviour, case A) needs to be considered. Case A) is also covering the case in which an operator wants to deploy both support for ICS UE and non ICS UE in one PLMN. This combination would also enable to easily fallback from ICS UE capability to enhanced MSC server support in case of SIM swapping between ICS UE and a non-ICS UE. 

( End 1st Change (
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