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1. Introduction
During last RAN2 meeting, RAN2 agreed that the alternative IMSI or offset should be calculated in AS [1]: 
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].

This paper is to discuss how does the AS layer calculate the Alternative IMSI for paging collision avoidance.
2. Discussion
To solve paging collision issue for EPC, RAN2 agreed to use UE_offset to shift the PO, and the corresponding agreement has reached at RAN2#113-bis-e.
Agreements
1: For the EPS PO/PF calculation, include the UE_offset to the UE_ID calculation formula.

And the SA2 have defined a formula to calculate an alternative IMSI:
	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.
The MME uses the Alternative IMSI value to compute the UE Identity Index Value. The MME sends the UE Identity Index Value to RAN in the Paging message (see TS 36.413 [36]) for RAN to derive the paging occasions according to TS 36.304 [34].
The UE uses the Alternative IMSI value for the determination of paging occasions as specified in TS 36.304 [34].



However, if AS layer uses the formula defined by SA2 to calculate paging occasion, besides the Accepted IMSI Offset value, the length of MSIN also needs to be passed from NAS layer to to RRC/AS layer for alternative IMSI calculation. It is better that introducing the concept of MSIN to AS layer can be avoided. Actually Alternative IMSI is only used for paging occasion determination, there is no need to remain MCC and MNC part unchanged. Therefore, to make it simple at AS layer, a simper alternative IMSI calculation formula can be used, which is “Alternative IMSI = IMSI + Accepted IMSI Offset”.
Proposal 1: AS layer of the UE uses the following formula to calculate Alternative IMSI value:
Alternative IMSI = IMSI + Accepted IMSI Offset

If Proposal 1 can be agreeable, since the MME needs to send UE Identity Index Value (which is calculated by “UE_ID = Alternative IMSI mod 1024”) to gNB to derive the paging occasions, to align the PO between UE and gNB, the formula to calculate Alternative IMSI used in SA2 spec should be revised into the same as it is in AS layer of the UE side.
Proposal 2: If P1 is agreeable, RAN2 sends LS to SA2 to request them to update the formula for Alternative IMSI calculation.
3. Conclusion
In this contribution, we provide our view on how does the AS layer calculate the Alternative IMSI for paging collision avoidance, and have the following proposals:
Proposal 1: AS layer of the UE uses the following formula to calculate Alternative IMSI value:
Alternative IMSI = IMSI + Accepted IMSI Offset
Proposal 2: If P1 is agreeable, RAN2 sends LS to SA2 to request them to update the formula for Alternative IMSI calculation.
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