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Abstract of the contribution: This P-CR addresses the use case and scenarios for SRVCC target cell selection.

1. Introduction

Inter-RAT HO defined in EPS (i.e., TS 23.401) is always a PS-PS HO scenario. This means the target cell selection consists of cells that must support PS HO. With SRVCC, the target cell selection needs to be spanned beyond just PS capable neighbours because SRVCC enables the VoIP/IMS to be handed over to a CS capable neighbour as well. 

This paper discusses the additional requirements placed to EPS for neighbouring cell selection due to SRVCC.

2. Discussion
With SR-VCC, the eUTRAN will also need to trigger HO to a target cell that may only support CS resource (i.e., no PS resource). This means the operator would have to configure those cells as possible neighbour cell as well. This SR-VCC neighbour list should not be used by a UE that is not capable to perform SR-VCC (e.g., PS only UE). When UE is capable to perform SR-VCC, then network may try to perform SR-VCC based on handover algorithms the network has (e.g. the currently established services of the UE, coverage, etc). 

However, there may also be some cases where the VoIP session session is not suitable for SRVCC (e.g., not anchored in IMS, VCC is not allowed by the home operator), then the eUTRAN should not include CS cells in the neighbour list for the measurements by the UE.

This means the eUTRAN may need to send different cell neighbour list depending on whether the session/UE is eligible for SR-VCC or not.  Or in the case that eUTRAN does not want to utilize different cell neighbour list based on  session/UE’s SR-VCC capability information during measurement phase, then the eUTRAN, at least should consider this information during HO decision to reduce the predictable HO failure (i.e. eUTRAN should not choose CS cell as a target in case the session or the UE is not SR-VCC capable).

On the other hand, if target cell supports VoIP then eUTRAN would need to prevent SR-VCC from performing in the network. Otherwise, the network (MME) may start SR-VCC to the target cell instead of interRAT PS-PS HO, which might result in failed handover or in an unnecessary domain change. This means the eUTRAN needs to indicate to the MME that an initiated handover implies SR-VCC or not, i.e. the eUTRAN needs to tell the MME whether the handover target for the VoIP bearer is CS or PS. From that indication, the MME derives the need for a domain change (routing the handover to the MSC) or not (routing the handover to the SGSN).

So there are three areas we need to consider when making HO decision for VoIP session: 

1. the eUTRAN needs to be aware whether a particular session is eligible for SRVCC or not, 

2. the eUTRAN should be able to tailor the UE’s neighbour cell list specifically for potential SR-VCC handovers, and 

3. the eUTRAN needs to tell the MME whether it is a PS-PS or SR-VCC handover

To determine whether a session is eligible for SRVCC or not, the following are needed:

MME determines that the home IMS operator allows the VCC for this user by receiving the SRVCC VDN. If home operator allows SRVCC for a subscriber when he/she roams to a particular VPLMN then a SRVCC VDN is provisioned in the LTE subscription profile and it can be downloaded to the “allowed” VPLMN during LTE attach procedure. The IMS home operator ensures the VCC SIP AS handling will be executed (i.e. not block the domain transfer). If home operator does not allow SR-VCC to be performed in certain VPLMN then the operator can restrict the downloading of SRVCC VDN to that VPLMN.  Therefore, MME can indicate to eUTRAN whether the session for this subscriber is eligible for SRVCC or not based on SRVCC VDN.

eUTRAN also aware of the UE capability (i.e., UE is SRVCC capable or not). This can be done based on existing procedure (e.g., from UE capabilities information element).  

Using the MME provided SRVCC indication and UE capabilities, and the awareness of VoIP bearer, eUTRAN can now determine whether a particular session is eligible for SRVCC or not. In other words, eUTRAN can now identify which potential handover to prepare (by neighbour cell list tailoring) and which handover to initiate, PS-PS or SR-VCC, based on: (1) the UE’s SRVCC capabilities, (2) SRVCC indication from the MME, (3) active VoIP bearer, and (4) target cell capabilities (e.g., based on configuration).
When the chosen target cell supports VoIP, the eUTRAN should initiate a PS-PS handover (or network assisted cell change) and needs to prevent the network from initiating SRVCC. This means the eUTRAN needs to indicate to the MME that a PS-PS handover shall be performed and not SRVCC. On the other hand, when the chosen target cell does not support VoIP and SR-VCC needs to be used, then eUTRAN initiates an SR-VCC handover and indicates this to the MME, i.e. the eUTRAN indicates to the MME that the handover request shall be forwarded to an SR-VCC entity to become an SR-VCC handover and not as normal to a PS network entity for PS-PS handover.

This discussion mentioned the possible use of neighbour cell list tailoring for SRVCC eligible session. It should be noted that this is not the objective of this paper, but a possibility. The main part is that the eUTRAN can derives the correct target cell based on the four indications listed above, and can determine whether the handover shall become an SRVCC or PS-PS handover, and the eUTRAN can indicate this to the MME whether the handover request shall be forwarded to an SRVCC entity to become an SRVCC handover and not as a normal PS-PS handover.
3. Proposal

The following addition is based on the submission of SRVCC architecture (S2-08xxxx) and SRVCC concept (S2-08xxxx) documents. Only the highlighted texts are new additions from this contribution towards those submissions.

### Addition to SRVCC concept paper:
4.2.2
E-UTRAN and 3GPP UTRAN/GERAN SRVCC

For facilitating session transfer (SRVCC) of the voice component to the CS domain, the IMS multimedia telephony sessions needs to be anchored in the IMS. A CS originated/terminated call to/from UTRAN/GERAN has to be anchored in IMS to allow session transfer (SRVCC) to E-UTRAN to occur.

During LTE attach procedure; the HSS downloads the SRVCC VDN to the MME if the home operator allows SRVCC for the subscriber who roams to that LTE VPLMN. Based on the SRVCC VDN, the MME signals to the eUTRAN that the VoIP bearer for this user is eligible for SRVCC in the IMS. Based on this indication, UE capabilities information (i.e., UE is SRVCC capable), active VoIP bearer, and target cell capabilities (i.e., allow PS-PS HO for VoIP), the eUTRAN can select the appropriate target cell and determines whether SRVCC needs to be triggered or not.
For SRVCC from E-UTRAN to UTRAN/GERAN, MME initiates SRVCC HO for the VoIP bearer if it received the SRVCC VDN from the HSS for that subscriber and eUTRAN indicates SRVCC triggers. Otherwise, it just invokes InterRat HO (i.e., PS-PS HO). 
The MSC Server enhanced for SRVCC receives the Forward Relocation Request via the S3-cs. MSC Server enhanced for SRVCC then initiates the session transfer procedure to IMS and coordinates it with the CS handover procedure to the target cell. MSC Server enhanced for SRVCC then sends Forward Relocation Response to MME, which includes the necessary CS HO command information for the UE to access the UTRAN/GERAN.

Handling of any non-voice PS bearer is done by the “splitting function” in the MME. The handover of non-voice PS bearer is done as according to Inter RAT handover procedure as defined in TS 23.401 [2]. The MME is responsible to coordinate the Forward Relocation Response from SRVCC and PS-PS handover procedure.
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Figure 4.2.2-1:  Overall high level concepts for SRVCC from eUTRAN to UTRAN/GERAN
Editor’s note: Handling of SRVCC from UTRAN/GERAN to E-UTRAN is FFS!

### Addition to SRVCC Architecture paper:
5.3.2
MME

5.3.2.1
Interworking with 1xCS IWS

If the MME (operator) supports interworking to 1xCS, the MME shall follow the rules and procedures described in TS 23.402 [3] with the following additions and clarifications: 

· To be a signalling tunnelling end point towards the 1xCS IWS for sending/receiving encapsulated 1xCS signalling messages to/from the UE, which are encapsulated in S1-MME S1 Information Transfer messages [7].

· release of the E-UTRAN resources after SRVCC to the 1xCS is completed

5.3.2.2
Interworking with MSC Server enhanced for SRVCC
If the MME (operator) supports the interworking to 3GPP CS, the MME shall follow the rules and procedures described in TS 23.401 [2] with the following additions and clarifications: 

· Performing the “PS bearers splitting” function by separating the voice PS bearer from the non-voice PS bearers.
· Handling the non-voice PS bearers handover with the target cell as according to Inter RAT handover procedure as defined in TS 23.401 [2].
· Initiating the SRVCC handover procedure for handover of the voice component to the target cell.
· Coordinating PS handover and SRVCC handover procedures when both procedures are performed,
· Sending the SRVCC indication to eUTRAN if the subscription allows SRVCC.
5.3.5
E-UTRAN
5.3.5.1
Interworking with 1xCS
If the E-UTRAN (operator) supports interworking to 1xCS, the E-UTRAN performs the HO trigger, tunnelling of the 1xCS signalling messages toward the MME, and interacting with the SRVCC UE as described in TR 36.938 [7].

5.3.5.2
Interworking with 3GPP UTRAN/GERAN

Between SRVCC UE and eUTRAN, no additional functionality is required for the E-UTRAN as defined in TS 36.300 [xx].
When E-UTRAN selects a target cell for SRVCC purpose, it needs to send an indication to MME that this handover procedure requires SRVCC..
5.3.6
HSS

5.3.6.1
Interworking with 3GPP UTRAN/GERAN

The SRVCC VDN and MSISDN are downloaded to MME from HSS during LTE attach procedure when SRVCC is allowed in that VPLMN.
Note:  HSS functionality is not impacted when MSC Server enhanced with SRVCC performs the MAP_Update_Location procedure.

### End of change:
3GPP
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