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Abstract of the contribution; A discussion of SRVCC and Network Sharing in the target network is provided.
1. CSFB functionality for Shared Networks
TS 23.251, section 5.5 MME Functions:

For sharing scenarios with both E-UTRAN and GERAN/UTRAN access, when multiple PLMNs are available for CS domain to support CS Fallback functionality, the MME provides the allocated LAI including the selected PLMN ID for CS domain along with "CS Fallback indicator" to the eNodeB as specified in TS 23.272 [15], to guide the selection of the target GERAN/UTRAN network.
For CSFB the MME at attach selects a PLMN for CS, allocates a LAI to the UE and provides the LAI to the eNodeB, including the PLMN ID for CS domain that will provide CS service to the UE in case of CSFB. This information is needed in the eNodeB at cell selection for CSFB when the target cell is served by multiple PLMNs. 

TS 23.251, section 5.2a eNodeB functions:

· when multiple PLMNs are available for CS domain to support CS Fallback functionality, the source eNodeB determines a core network operator to be used in the target GERAN/UTRAN network based on the allocated LAI provided by the MME as specified in TS 23.272 [15]. The source eNodeB shall at handover indicate that selected core network operator to the MME as part of the Target ID sent in the HO required message. If the selected PLMN for CS domain is not supported in the target cell the eNodeB selects the target PLMN based on either (i) pre-configured information in the eNodeB, or (ii) the Equivalent PLMNs list (see TS 36.413 [14]) provided by the MME.

For CSFB, when multiple PLMNS are available for CS in the target cell, the eNodeB selects the target PLMN based on the LAI which was received from the MME and check if it is supported in the target cell. If it is not supported in the target cell the eNodeB uses pre-configured information or the Equivalent PLMN list to select the target PLMN.
TS 23.272 , section 6.2 Mobile Originating call in Active Mode - PS HO supported

“…

3a.
The eNodeB triggers PS handover to a GERAN/UTRAN neighbour cell by sending a Handover Required message to the MME. The eNodeB selects the target PS handover cell considering the PLMN ID and possibly the LAC for CS domain provided by the MME in step 1b.

…”

Thus when CSFB is triggered, the eNodeB will use information about the selected PLMN and the LAC for the CS domain, which was provided by the MME to the eNodeB previously. This information is used to select the target cell for the CSFB. 

Concluding from the specification for CSFB is that for the eNodeB to do a correct selection for a target cell for CSFB it needs more information than for ordinary PS HO to 2G/3G. I.e. it is needed that the MME provides information to the eNodeB about the PLMN selected for providing CS service in the target network. The MME has already selected this PLMN and connected via the SGs interface to a MSC/VLR in this NW. eNodeB will use this information such that a target cell can be selected that is supporting the selected PLMN. The eNodeB provides the PLMN ID back to the MME in the Handover Required message to the MME in the Target ID. 

2. SRVCC and Multiple Networks
At SA2#88 is was discussed to also support SRVCC when the target cell is supporting multiple Networks, i.e. Network Sharing. In analogy to the CSFB case the eNodeB has to select a target cell for SRVCC in the 2G/3G network. This is specified in the TS 23.216 ,e.g. in the procedure 6.2.2.2 SRVCC from E-UTRAN to UTRAN with PS HO or GERAN with DTM HO support. In this procedure it is stated:

“1.
UE sends measurement reports to E-UTRAN.

2.
Based on UE measurement reports the source E‑UTRAN decides to trigger an SRVCC handover to UTRAN/GERAN.

…”

By this text it is understood that eNodeB makes selection of target cell as usual in IRAT HO as specified in 23.401. In addition it is also described in TS 23.216, Annex A (informative): Determination of Neighbour Cell List, additional information for cell selection in case of SRVCC:

“This annex describes example algorithms for determination of Neighbour Cell List (NCL) for SRVCC operation.
…”

The annex A describes how to construct the NCL taking into account the QCI=1 bearer and SRVCC information. However, there is no mentioning about multiple networks serving the target cell. 

Comparing to CSFB, for which there are adequate descriptions in both TS 23.251 and TS 23.272 on how to handle multiple networks in the CS target network supported by the target cell, there is no description in the specifications at all how to handle this situation for the SRVCC function.

In analogy to CSFB, when there are multiple PLMNs serving the target cell, the eNodeB needs to take into account further information about the target cell and PLMNs when doing the cell selection. In particular if the networks serving the target cell has different capabilities with respect to SRVCC the eNodeB need to get this information from the MME and to use this information in SRVCC cell selection.

3. Example

Example A

Consider a situation as shown in the figure below. The UE has a VoLTE call in LTE and starts to get bad LTE radio coverage at which point a SRVCC is triggered to a better UTRAN cell. In UTRAN there is a MOCN configuration such that PLMN A and B have MSCs that provide service in the cell. PLMNs A and B are included among the PLMNs in the Equivalent PLMN list (it could also be the serving PLMN). If only one of the PLMNs A and B provides SRVCC functionality it is important that the eNodeB selects this one. The selected PLMN is then indicated to the MME in the Target ID in the Handover required message.

Note that a PLMN in the list may not provide SRVCC functionality, but the PLMNs in the Equivalent PLMN list are included by preferred choice of PLMN for IRAT HO. That’s why the PLMNs must remain in the Equivalent PLMN list. In such a case the list should be qualified with SRVCC capability for the different PLMNs.
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Example B
In some cases it could be argued that the MME by itself could change the PLMN included in the Handover Required message received from the eNodeB, if the PLMN included in the Target ID does not support SRVCC. However, in a case where the PLMN in the best cell doesn’t support SRVCC, the eNodeB has to select a second best cell. Then the MME substitution wouldn’t work and the information is again needed in the eNodeB. See figure 2.
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Example C
It was discussed at SA2#87 that the eNB could also be provisioned with the information that PLMA A and / or PLMN B support SRVCC. However, as discussed in earlier meetings, the support of SRVCC may not be PLMN wide, i.e., the provisioning must take into account in which areas SRVCC is supported. 
Note: This seems more feasible in deployments where the SRVCC support is homogeneous. The MME already has the information on where SRVCC is being supported and in addition knows about the mapping from TA list and PLMN id to MSC towards which the Sv interfaces has to be used. 
4. Conclusion 
From the above is can be conclude that there are shared network scenarios that can be handled via configuration on eNB, but that a general solution requires additional information exchange between core network and RAN. 
As discussed at the last SA2 meeting, a solution based on configuration seems acceptable in Rel 10, but a more general solution covering all scenarios should be specified in Rel 11.

It is proposed to approve the provided CR (S2-114941).
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