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1. Overall Description:

SA2 thanks CT1 for their LS (C1-112986) on PLMN and CSG whitelist handling in H(e)NB.
SA2 would like to provide the following answers to questions posed by CT1 to SA2:
2. In SA2's LS (C1-112373/S2-112879), SA2 states that:

 "When an operator uses separate PLMN ids for different RAT, (e.g. PLMN A in UTRAN and PLMN B in E-UTRAN) and the network supports interPLMN handover, inter-RAT handover to a CSG cell (in the other RAT) will be possible in Rel-9 in E-UTRAN (and in UTRAN if appropriate changes are made), if the UE reports its membership of CSG cells on ePLMN, provided that the (ePLMN_ID+CSG_ID) combination is in the whitelist.".
It seems that the CRs that have been agreed so far by SA2, RAN2 and GERAN2 are not aligned with the statement highlighted in yellow. CT1 would like to ask SA2, RAN2 and GERAN2 whether inter-PLMN handover to a CSG cell in E-UTRAN or UTRAN in an ePLMN is supported in Rel-9, or to document any related restrictions in a suitable stage 2 specification, e.g. TS 23.401. CT1 would also see some benefits in documenting that inter-PLMN handover to a CSG cell in a PLMN which is not an ePLMN is not supported.
SA2’s Response to 2: In SA2#85 (May 2011), SA2 approved the enclosed CR to Release 10 version 23.401 (S2-112640) and 23.060 (S2-112641) to support inter-PLMN handover to a CSG cell in E-UTRAN or UTRAN in an ePLMN. SA2 would also like to see the same functionality supported in Rel-9 as documented in the meeting minutes of SA2#85, but is waiting for RAN2’s and GERAN 2 to investigate if that can be achieved in RAN2/GERAN2 specifications for Rel-9. RAN2’s and GERAN2’s feedback to SA2’s LS (S2-112879) is expected to only reach SA2 by the October 2011 SA2#87 meeting by which time SA2 can decide whether updates to 23.401 Rel-9 specification are needed. 
SA2 also confirms CT1’s understanding that inter-PLMN handover to a CSG cell in a PLMN which is not an ePLMN is not supported. SA2 has updated 23.401 and 23.060 in enclosed agreed CRs (S2-113607, S2-113608) to capture this restriction in Rel-10 23.060 and 23.401 specifications.
SA2 further confirms that the changes needed to be made are to be made to both E-UTRAN and UTRAN and presently the agreed CRs from SA2 only cover Rel-10. SA2 is waiting for a reply from GERAN2 on whether changes are required to GERAN also.
3. In the scenarios brought up in GERAN's LS (C1-112365/GP-110992), i.e. for the case when a mobile in DTM with an ongoing CS voice call in one PLMN (e.g. PLMN_A) is handed over to another PLMN (e.g. PLMN_B) where PLMN_B is operating in NMO II/III. CT1 would like ask SA2 to clarify:

a) how the subsequent handover to CSG cell by MSC_B (in PLMN_B for intra-PLMN handover) and the subsequent handover to CSG cell by MSC_A (in inter-PLMN handover) will function given that the mobile can only consider itself registered to just one PLMN?
b) during the subsequent handover to CSG cell, which PLMN (PLMN_A or PLMN_B) will be used by the mobile for the purposes of CSG membership checking and reporting?
SA2’s Response to 3a: SA2 would first like to point out that for inter-PLMN handover (irrespective of whether the target cell is a CSG cell or not), the source RAN node (BSC, RNC or eNB) informs the core network of the selected PLMN as documented in TS 23.251. In case of inter-PLMN handover to a CSG cell, the core-network will use the PLMN provided by the RAN in validating the membership of the UE in the target CSG cell. In the scenario provided, it is SA2’s understanding that MSC_A knows that the RAN has selected PLMN-B for the UE but the UE has not yet performed LAU since it is in the mid of a CS call. If a subsequent handover occurs to a CSG cell in PLMN-B while the CS call is on, the MSC may reject this subsequent handover to CSG cell unless functionality corresponding to that agreed for Rel-10 for MME/SGSN in S2-112640 is also supported by MSC, i.e based on operator's configuration the source MSC may allow the handover by validating the CSG membership of the UE  in the target CSG cell using the CSG-ID whitelist available to the MSC.   
SA2’s Response to 3b: As stated in SA2 in LS to RAN2 from SA2#85 (S2-112879) that “..the UE reports its membership of CSG cells on ePLMN, provided that the (ePLMN_ID+CSG_ID) combination is in the whitelist”. If both PLMN_A and PLMN_B are equivalent, during the subsequent handover to CSG cell, the UE will use the PLMN advertised (either PLMN_A or PLMN_B) by the target cell in determining its membership. 
5. CT1 understands that part of the changes SA2 agreed to as referred to in SA2 LS (C1-112373/S2-112879) is that CSG_IDs of CSG cells with same access rights of different PLMN IDs of ePLMNs must be the same. Can SA2 clarified where this requirement is documented?
SA2’s response to 5: In order to support inter-PLMN handover to CSG cells for ePLMNs, as captured in S2-112640, the requirement is that the CSG-IDs into which inter-PLMN HOs are to be supported should be on the whitelist of the ePLMNs, i.e if PLMN-A and PLMN-B are equivalent for the UE, CSG-ID-4 (say), should be in the whitelist of both PLMN-A and PLMN-B. However, this does NOT require that the whitelist for PLMN-A and PLMN-B be the same for PLMN-A and PLMN-B for the UE. Hence, the following configuration is allowed: 

PLMN-A whitelist = { CSG_ID-1, CSG_ID-2, CSG_ID-3, CSG_ID-4}

PLMN-B whitelist =                                       { CSG_ID-3, CSG_ID-4, CSG_ID-5}
In the above example, inter-PLMN handovers are only support to CSG cells with CSG_ID-3 and CSG_ID-4. In the above scenario inter-PLMN CSG HO is not supported into CSG_ID-1, ID-2 and ID-5 (eg. CSG_ID-1 and ID-2 are not within the coverage of PLMN-B (eg. 4G) and CSG_ID-5 is not within the coverage of PLMN-A (eg.3G). 

The above requirement is already captured in TS 23.401 Rel-10 version in the SA2 approved CR S2-112640 in the text included below:

For inter-PLMN handover to a CSG cell, based on operator's configuration  the source MME/S4-SGSN may allow the handover by validating the CSG membership of the UE  in the target CSG cell using the CSG-ID list of the registered PLMN-ID. Otherwise, the source MME/S4-SGSN shall reject the handover due to no CSG membership information of the target PLMN-ID
2. Actions:

To CT1 group.

ACTION: 
SA2 kindly asks CT1 to take the above in consideration. 
Since SA2 doesn’t have a suitable specification where to capture the circuit switched handover functionality, SA2 kindly ask CT1 to consider if TS 23.009 can be updated to cover Inter PLMN handover scenarios to CSG cells (as outlined in SA2 responses to question 3a  and 3b).
To GERAN2 and RAN2 group.
ACTION: 
SA2 kindly asks GERAN2 and RAN2 to take the above in consideration and identify necessary changes to their specifications.
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