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Abstract of the contribution: This paper discusses some of the network-sharing scenarios for consideration in rSRVCC.
1. Introduction
TS 23.251 defined 2 models for network sharing: Mobile Operator Core Network (MOCN) and Gateway Core Network (GWCN) Sharing model for both 2/3G and LTE. In rSRVCC architecture, the Sv interface is used to link the 2/3G CS and LTE network together as show below:
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Figure 1. Network Sharing Scenarios for (r)SRVCC. (MOCN: left, GWCN: right)

2. Discussion

Case 1: UE is starting the call in CS RAT:
This is the case where the UE was camping to 2/3G RAT and started the CS call from this domain. In this case, we can reuse the principles that are already described in TS 23.251 for target cell selection in network sharing scenario. Mainly, these are:
1. “..the source BSC determines a core network operator to be used in the target network based on current PLMN in use, or other information present in the BSC, the source BSC shall at handover indicate that selected core network operator to the source core network node as part of the TAI/RAI sent in the PS handover required message..”
2. “..the source RNC determines a core network operator to be used in the target network based on available shared networks access control information, current PLMN in use, or similar information present in the node, the source RNC shall at relocation indicate that selected core network operator to the source core network node as part of the TAI/RAI sent in the Relocation required message…”

3. “..the source MSC shall forward the selected core network operator chosen by the source RNC to the target MSC…” In rSRVCC, the target would be MME instead.

4. After rSRVCC, the UE is being served by eNb. At this point, “the source eNodeB determines a core network operator to be used in the target network based on current PLMN in use, or other information present in the eNodeB, the source eNodeB shall at handover indicate that selected core network operator to the MME as part of the TAI/RAI sent in the HO required message.”

In summary, the source RAN node decides the target PLMN based on the current PLMN in used, and relays the selected target PLMN-id in the Handover request to the target CN. Target CN uses this indication to select future HO targets. 
Conclusion on Case 1: reuse the existing principles for PS HO target selection in TS 23.251 for rSRVCC. 

Case 2: Two LTE PLMNs (let’s say LTE-PLMN-A and –B) sharing the same CS PLMN for SRVCC. In this case, the UE started the IMS voice call in PLMN-A and performed SRVCC to 2G CS. When rSRVCC is performed from this CS PLMN, which LTE-PLMN A or B should it picks (see Figure 2)?
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Figure 2: One CS PLMN shared by 2 LTE PLMNs -A&-B
This problem could lead to rSRVCC failure if the radio node decided to use LTE-PLMM-B but PLMM -B and –A do not have roaming agreement. This is because the S-GW in PLMN-B cannot establish an S5 connection with P-GW in PLMN-A (and S10 between MMEs). Pls note that for rSRVCC to work in this scenario, the P-GW in PLMN-A is established prior to rSRVCC.
To continue further, even if the rSRVCC is successful because LTE=PLMN –A and –B has roaming agreement, it does not make sense to have a roaming S5 established while the call could have been handled in LTE-PLMN-A directly. This could also lead to unnecessary roaming charges because of additional PLMN is involved. To allow target PLMN selection based on source PS PLMN, the following is proposed:
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1-2. When the call is first SRVCC from LTE to CS, the source LTE PLMN-ID is carried to MSS via Sv in PS to CS HO request message.

3. If the CS PLMN supports rSRVCC, the MSS also indicates this “source LTE PLMN-ID” to target BSS/RAN.

4-5 The rest of the SRVCC procedure is executed and the UE is now being served by CS RAT. The voice call is continuing in CS Domain.

Note: If there is a inter/intra CS RATs handover, the source BSS/RAN needs to forward the “source LTE PLMN-ID” to target BSS/RAN. 

6. When the current serving CS RAT needs to perform rSRVCC target selection, it uses the “source LTE PLMN-ID” as one of the input for target LTE 

7. Source BSS/RAN passes the selected target LTE PLMN back to MSS to continue the normal rSRVCC procedure.
Conclusion on Case 2: It is proposed to enhance the solution rSRVCC to allow BSC/RNC to select PLMN-A (in this scenario) for network sharing. 

3. Proposal:

See the CR associated with TS 23.251 in S2-xxxxx.
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