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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
RAN2#116-e has reached the following agreements:
Agreements
4: RAN2 confirms that E-UTRA connected to 5GC scenario is also in the WID scope for paging collision avoidance. The solution agreed for NR is the baseline solution for this scenario.
1: RAN2 prefers that for EPS, the alternative IMSI or offset should be calculated in AS, i.e., RRC. Send an LS to SA2 and CT1 to indicate RAN2’s preference and request to specify the necessary details. LS will be discussed in offline [230]. 
5: For LTE and NR, RAN2 leaves it up to UE implementation how UE AS indicates to UE NAS that paging collision issue is identified.
7: For LTE and NR, RAN2 leaves other detailed UE behaviour up to UE implementation, including how to make predictable UE behaviour for RAT/Network selection to avoid paging collision, rules for declaring paging collision issue, and RAT/Network selection for reporting paging collision issue.  
RAN2 already agreed not to have assistance information for 5GS
The remaining issues are mainly about the formula of alternative IMSI calculation and some misalignments between AS and NAS description.
2. Discussion
Issue 1:  Alternative IMSI calculation formula 
SA2 has defined an alternative IMSI value that is used for deriving the modified Paging Occasions in order to avoid paging collisions. Alternative IMSI value is calculated based on IMSI offset value and UE’s IMSI according to the formula defined in 23.401.
TS 23.401
The UE and the network use the accepted IMSI Offset to determine the paging occasion. The UE and MME use the Accepted IMSI Offset value to calculate the alternative IMSI value that is determined based on UE's IMSI as follows:
alternative IMSI value = [MCC] [MNC] [(MSIN value + Accepted IMSI Offset) mod (MSIN address space)]
	where: the MCC, MNC and MSIN value are the fields of the UE's IMSI as defined in TS 23.003.
During the online discussion in RAN2 116e meeting, it is agreed that alternative IMSI or offset should be calculated in AS. However, it is not clearly decided whether AS layer should use the formula defined by 23.401 or AS spec should re-define a new formula from its perspective. During post meeting discussion on TS 36.304 running CR two companies suggest to define the alternative IMSI calculation formula in 36.304 as alternative IMSI = (IMSI + Accepted IMSI Offset). The main concern is that the formula defined by 23.401 needs MSIN value/MSIN address space and it is not clear how AS layer gets this information i.e. whether it can be left to UE implementation. So we suggest RAN2 to decide whether to refer to formula defined in SA2 spec or re-defining a formula as alternative IMSI = (IMSI + Accepted IMSI Offset) in 36.304.
Proposal 1： RAN2 to decide whether to refer to formula defined in SA2 spec or re-defining a formula as alternative IMSI = (IMSI + Accepted IMSI Offset) in 36.304.
Issue 2:  Misalignment between AS and NAS layers description. 
CT1 has defined the procedure to forward IMSI offset value to lower layers or indicates the lower layers to erase any IMSI offset value
TS 24.301
If the ATTACH ACCEPT message contains Negotiated IMSI offset IE, the MUSIM capable UE shall forward the IMSI offset value to lower layers. If the ATTACH ACCEPT message does not contain Negotiated IMSI offset IE, the MUSIM capable UE shall indicate to lower layers to erase any IMSI offset value, if available.
From our understanding, the UE calculates alternative IMSI value according to IMSI offset value indicated by up layers and continue to use it until reception of indication to erase it from upper layers or until reception of an indication with a new IMSI offset value from upper layers. Therefore, we suggest that RAN2 to define the corresponding procedure upon receiving the indication to erase any IMSI Offset value from upper layers.
Proposal 2： RAN2 add the description of procedure upon receiving the indication to erase any IMSI Offset value from upper layers as below:
If an Accepted IMSI Offset is forwarded by upper layers, UE shall use the IMSI Offset value and IMSI to calculate an alternative IMSI value as defined in 23.401[23]. Upon receiving the indication to erase any IMSI Offset value from upper layers, the UE shall remove the Accepted IMSI Offset value, if available.

3. Conclusion
This paper discusses the remaining EPS paging collision issue and concludes as below:
Proposal 1： RAN2 to decide whether to refer to formula defined in SA2 spec or re-defining a formula as alternative IMSI = (IMSI + Accepted IMSI Offset) in 36.304.
Proposal 2： RAN2 add the procedure upon receiving the indication to erase any IMSI Offset value from upper layers as below:
If an Accepted IMSI Offset is forwarded by upper layers, UE shall use the IMSI Offset value and IMSI to calculate an alternative IMSI value as defined in 23.401[23]. Upon receiving the indication to erase any IMSI Offset value from upper layers, the UE shall remove the Accepted IMSI Offset value, if available.

