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1
Introduction
SRVCC is a method by which a voice connection, anchored in IMS, is transferred from the ps-domain to the cs domain.

For inter-RAT mobility from E-UTRAN to UTRAN, the voice connection is transferred c-plan-wise via a direct interface between MME and the MSC-Server. On HO-initiative by the eNB (normal HO trigger mechanisms are used) the MME splits HO signalling activity for voice bearer(s) towards the MSC-Server and for the remaining PS-bearers towards the SGSN. Incoming LSs in [1] and [2] and agreed CR to TS 23.216 in [3].

For inter-RAT mobility from an (UTRAN) RNS with PS-domain connectivity only towards an (UTRAN) RNS with CS- and PS-domain connectivity, the same principle apply, i.e. the serving SGSN performs the split of CS and PS bearers and fork HO signalling towards the target SGSN / target MSC Server.

2
Discussion

2.1
Functional Decomposition

Taking all information as provided from SA2, the SRVCC feature can be seen as being composed of the following functional parts:

1.)
MME is making E-UTRAN aware of CN’s and UE’s capability of performing SRVCC

-
In the LS in  [1], an “SRVCC operation possible” indication is suggested to be provided in the S1AP Initial Context Setup Request message. SA2 assumes that this indication together with the QCI indication, available per E-RAB, will be sufficient to identify “SRVCC candidates”.

2.)
E-UTRAN autonomous decision to perform an HO with SRVCC, based on information from 1.) and neighbour-cell capability information on support of voice over an PS-bearer (VoIP). The serving eNB provides and indication to the serving MME to start an HO to the target with SRVCC.

-
SA2 assumes that if the source eNB has information available about the target cell’s VoIP capability (VoIP capable cell = the possibility to support CS voice over the PS domain), the source eNB is able to give the MME a proper indication, whether to start SRVCC (see logic described in Annex A.1 in the CR for 23.216 in [3]).

2a.) The eNB may have information that the target GERAN cell is not DTM capable, which would mean that in case of unavoidable SRVCC HO (GERAN non DTM cell is the only target) only the CS call can be handed over.

3.) MME is splitting the UE’s current active bearers into voice bearers, which are handed over to the CS-domain and data bearers, handed over to the PS domain.


3a.) The MME may decide not to hand-over the PS (non-voice) bearers.

4.) CN internal signalling towards the target SGSN and target MSC-Server, from the target UTRAN side, the inter-RAT HO looks like a normal Relocation with both domains being involved.

2.2
Impact to E-UTRAN and UTRAN

1.
Source adopts to target principle

-
As can be seen from the functional decomposition, it is possible to keep all changes at the source side, i.e. HO trigger and initiation at the source eNB and bearer splitting towards CS and PS domain can be kept invisible to the target UTRAN side.

2.
Decision making at the Source System Side

-
The source eNB has to assemble an transparent container for EPC-transparent communication with the target UTRAN.
This transparent container carries information of how many domains are involved in the inter-system handover and an RRC transparent container which carries basically UE capability information. 
This number of involved domain indication is the result of a decision at E-UTRAN side, which is based on the following information:

-
SRVCC capability of EPC and UE provided by the EPC at context setup

-
per bearer QCI (or any other information) provided by the EPC at bearer setup

-
target-cell/system CS-connectivity information available at source E-UTRAN side

-
information on MME’s policy on how to treat data (non-voice) components

3.
Source MME role

-
The serving MME forks the HO signalling towards the SGSN and the MSC-Server.
In principle, the serving MME takes over the role of an source RNC wrt coordination of two inter-system handover signalling threads. I.e. in case of HO preparation failure from one domain, in case of timer expiry of a HO preparation procedure towards a certain CN domain it has to act accordingly.

4.
Behaviour at target side

-
The target MSC-Server, target SGSN, target RNC will receive HO signalling as if it would stem from legacy partner-nodes and handle the HO request accordingly.
5.
Modifications to S1AP

-
INITIAL CONTEXT SETUP REQUEST message
-
addition of an “SRVCC operation possible” indication,
-
to be discussed: an indication to signal MME’s policy wrt handling of non-voice components during SRVCC (could be a global indication or a per-(non-voice)bearer indication). This indication, if agreed, would need to be provided within Bearer Control messages as well.

-
HO Required: 

 -
addition of a separate “SRVCC HO indication”

-
addition of a separate indication to perform SRVCC with CS voice component only, e.g. “CS only”
This indication is necessary for HO towards GERAN, where the target side doesn’t support DTM. Towards UTRAN, this indication may still be questioned.

Note, that in case of both, the CS and PS component, are handled over to GERAN, the generic source to target transparent container, as discussed for inter-RAT handling, would need to carry two GERAN specific transparent containers (Old BSS to New BSS Information, Source BSS to Target BSS Container). If this way forward can be agreed by RAN3 the respective S1AP CR (R3-083217) still needs to be updated. A specific rule could be established to require that eg. the CS specific container shall be the first container in the generic container.   

6.
Modifications to RANAP

-
Similar to the modification of S1AP, a “SRVCC operation possible” indication is provided in the COMMON ID message, and a “SRVCC HO Indication” together with an “CS only” indication in the RELOCATION REQUIRED message. 

-
If SSD is upgraded by yet another codepoint, as outlined in LS [1], the target system may reject the whole procedure when not able to recognise the new codepoint. In order to avoid the requirement to upgrade the target system, as an alternative, an additional indication may be defined in the RAB Parameters IE, an “IMS anchored” indication, which, provided with an SSD set to “speech” should provide the required information.

3
Proposal
It is proposed to discuss the paper and to agree on changes as outlined in section 2.2
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