
[bookmark: _GoBack]3GPP TSG-RAN WG2 Meeting #116e	   R2-2109690
Online, Nov 1st - 12th, 2021

Source: 			ZTE Corporation, Sanechips
[bookmark: OLE_LINK2]Title: 	Remaining issues on the paging collision
[bookmark: Source]Agenda item:		8.3.2
[bookmark: DocumentFor]Document for: 	Discussion and Decision
1. Introduction
About the paging collision, for the NR side, the NAS based solution was finally selected, which would have no less/spec impact to the NR spec. However for the LTE side, the IMSI was adopted for the paging collision calculation which would have some RAN spec impact. 
In this paper, we focus on the remaining detail issues for the paging collision of LTE side, the progress of SA2 and CT1 on this issue were also considered.
2. Discussion
In this chapter, we first list the related SA2 and CT1 spec description, and then analyze the detail issues. In SA2, an alternative IMSI was defined based on the IMSI offset and the MSIN address space, while the CT1 clearly said that “the MUSIM capable UE shall forward the IMSI offset value to lower layers”.
	SA2:
The UE and the network use the accepted IMSI Offset to derive the occasion for paging. 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 alternative IMSI value computed as above is used instead of the IMSI stored in the USIM for:
-	determination of paging occasions as specified in TS 36.304 [34], and 
-	to compute the UE Identity Index information the MME sends to the RAN (see TS 36.413 [36]) for the RAN to derive the paging occasions as per TS 36.304[4]. 
NOTE:	It’s recommended to avoid excessive signalling load from UE due to this procedure.
CT1: 
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



In RAN2 it has also been agreed that
	=> For the EPS PO/PF calculation, include the UE_offset to the UE_ID calculation formula.



Based on these progress, it seems that there would be 2 options:
· Option 1: The UE upper layer calculates the alternative IMSI value and indicates it to the AS layer;
· Option 2: The UE upper layer indicates the IMSI offset, then UE AS layer calculates the alternative IMSI based on the IMSI offset and the MSIN address space.
 
Observation 1: About the alternative IMSI calculation, there would be 2 options:
· Option 1: The UE upper layer calculates the alternative IMSI value and indicates it to the AS layer;
· Option 2: The UE upper layer indicates the IMSI offset, then UE AS layer calculates the alternative IMSI based on the IMSI offset and the MSIN address space. 

For the option 1, even the AS layer can’t see the IMSI offset, but it was included in the calculation formula of the alternative IMSI, so it doesn’t conflict with the RAN2’s agreement. Note that the RAN2’s agreement just want to clarify that the UE_offset shall be included in the UE_ID calculation instead of the SFN and i_s calculation.
Observation 2: Both options are aligned with RAN2’s agreement.
Compared with the option 1, the option 2 would require the UE AS to get the MSIN address space. Based on the IMSI structure in Figure 1[1], we can see that the length of the MSIN can be 9 or 10 digits. Thus for the option 2, the UE AS need to determine the MSIN address space first.


Figure 1: Structure of IMSI
Proposal 1: For the option 2, besides the IMSI offset, the UE NAS shall also indicate the MSIN address space to the AS.
Based on the observation 2, we can see that compared with the option 2, the option 1 is much simpler with less interaction between AS and NAS. 
Proposal 2: From Ran2 aspect, the option 1 (The UE upper layer calculates the alternative IMSI value and indicates it to the AS layer) is preferred.
However, CT1 has specified that “the MUSIM capable UE shall forward the IMSI offset value to lower layers”, to solve this collision, an LS can be sent to CT1 and also CC to SA2 to indicate Ran2’S understanding and preference. A draft version was also provided in [2].
Proposal 3: Send an LS to CT1 and SA2 to indicate Ran2’S understanding and preference.
3. Conclusion and proposals
With the above analysis, we have the following proposals:
Observation 1: About the alternative IMSI calculation, there would be 2 options:
· Option 1: The UE upper layer calculates the alternative IMSI value and indicates it to the AS layer;
· Option 2: The UE upper layer indicates the IMSI offset, then UE AS layer calculates the alternative IMSI based on the IMSI offset and the MSIN address space. 
Observation 2: Both options are aligned with RAN2’s agreement.
Proposal 1: For the option 2, besides the IMSI offset, the UE NAS shall also indicate the MSIN address space to the AS.
Proposal 2: From Ran2 aspect, the option 1 (The UE upper layer calculates the alternative IMSI value and indicates it to the AS layer) is preferred.
Proposal 3: Send an LS to CT1 and SA2 to indicate Ran2’S understanding and preference.
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