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Introduction
For paging collision avoidance, SA2 agreed the NAS based IMSI offset signalling for EPS [1]:
	8.2	Conclusions for Key Issue #2: Enabling Paging Reception for Multi-USIM Device
Based on the evaluation in clause 7.2 the following interim conclusions are agreed for the baseline functionality:
-	For paging reception in EPS when the paging collision is detected, the following principles are agreed:
	- Upon the UE detecting paging collisions between two networks, the UE initiates a TAU procedure to the MME of one network, to request an IMSI offset.
	 - UE may provide an IMSI offset to MME during TAU procedure.
NOTE: Details on the request e.g. offset range will be defined during the normative phase. 
- The MME returns an IMSI offset to the UE in the TAU Accept.
- During CN paging delivery, the MME provides to the RAN the UE_ID which is derived based on the IMSI and the IMSI offset. RAN and UE use the UE ID as the IMSI to calculate the PF/PO.
Editor's note: This conclusion needs to be confirmed in RAN plenary



In this contribution, we propose to confirm the SA2 agreement and propose necessary changes to TS 36.304 [2] in Annex A. 
Discussion
The editor’s note to be confirmed by RAN (highlighted above) was left there in the SA2 agreement, as it may impact on UE idle mode procedure, but 36.304 was not listed as an impacted spec in our old WID [3]. 
However, the last RAN plenary was able to update WID [4] and add 36.304/36.306. Unfortunately, LTE RRC (36.331) is still under discussion, but this solution does not impact on RRC at all. The IMSI offset signaling all happens over NAS. No UE radio access capability is necessary to indicate the support of this solution.
Moreover, there is no impact on S1AP, which is currently not in the scope of our WID. The S1 paging message already carries the UE ID for PF/PO calculation separately to the UE paging ID (either S-TMSI or IMSI). The updated UE ID reflecting offset can be delivered to RAN from MME and used for shifting PF/PO at no problem. There is no more obstacle to confirm this SA2 solution from WID scope.
Observation 1: For paging collision avoidance in EPS, SA2 agreed NAS based IMSI offset signalling solution. This is currently to be confirmed by RAN as it may impact on UE idle mode procedure, but TS 36.304 was not listed in our WID [3].
Observation 2: However, the last RAN plenary was able to add 36.304 and 36.306 as impacted specs in the updated WID [4]. 
Observation 3: The SA2 agreed solution does not impact on LTE RRC or S1AP which are not in the scope of our current WID. 
Observation 4: There is no more obstacle to confirm this SA2 solution from WID scope.
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Observation 5: IMSI is permanent and cannot be re-assigned. If paging from two systems collides, the collision would consistently happen until the UE moves to another cell. 
Observation 6: To avoid collision, applying IMSI offset (at least for one system) is inevitable in EPS.
The solutions entirely within RAN domain considered in our previous discussions [5] either does not resolve the issue completely (up to UE implementation or paging repetition) or has huge impacts on AS (scheduling gap negotiation). Of course, those solutions are feasible. But considering Multi-SIM devices are already available, in Rel-17, we should aim to develop a solution that can escape from paging collision when it happens. NAS-based signaling for EPS clearly provides a solution to the paging collision issue that we want to address if happens, with little impacts on system. 
Observation 7: Other solutions entirely within RAN domain either does not resolve the issue completely or has huge impacts on AS. 
Observation 8: Considering Multi-SIM devices are already available, in Rel-17, we should aim to develop a solution that can escape from paging collision when it happens. 
Observation 9: NAS-based signaling for EPS clearly provides a solution to the paging collision issue if happens, with little impacts on system. 
Based on these observations, we propose to confirm this SA2 agreed NAS based IMSI offset signaling solution from RAN perspective. 
Proposal 1: RAN2 to confirm the SA2 agreed NAS based IMSI offset signaling solution for EPS. 
From RAN perspective, only change required is for the UE to calculate PF/PO based on the received UE-ID provided by MME during TAU. For that, all we need to do is to add one sentence onto 36.304 as depicted in Annex A.
Proposal 2: RAN2 to update 36.304 for calculating PF/PO based on UE-ID provided by MME during Tracking Area Update. 
Conclusion
In the present contribution we make the following observations:
Observation 1: For paging collision avoidance in EPS, SA2 agreed NAS based IMSI offset signalling solution. This is currently to be confirmed by RAN as it may impact on UE idle mode procedure, but TS 36.304 was not listed in our WID [3].
Observation 2: However, the last RAN plenary was able to add 36.304 and 36.306 as impacted specs in the updated WID [4]. 
Observation 3: The SA2 agreed solution does not impact on LTE RRC or S1AP which are not in the scope of our current WID. 
Observation 4: There is no more obstacle to confirm this SA2 solution from WID scope.
Observation 5: IMSI is permanent and cannot be re-assigned. If paging from two systems collides, the collision would consistently happen until the UE moves to another cell. 
Observation 6: To avoid collision, applying IMSI offset (at least for one system) is inevitable in EPS.
Observation 7: Other solutions entirely within RAN domain either does not resolve the issue completely or has huge impacts on AS. 
Observation 8: Considering Multi-SIM devices are already available, in Rel-17, we should aim to develop a solution that can escape from paging collision when it happens. 
Observation 9: NAS-based signaling for EPS clearly provides a solution to the paging collision issue if happens, with little impacts on system. 
/////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
Based on the discussion in the present contribution and the observations above we propose: 
Proposal 1: RAN2 to confirm the SA2 agreed NAS based IMSI offset signaling solution for EPS. 
Proposal 2: RAN2 to update 36.304 for calculating PF/PO based on UE-ID provided by MME during Tracking Area Update. 
The proposed change to TS 36.304 [2] can be found in Annex A.
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Annex A
An example change for TS 36.304 [2] can be as follows:
//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
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//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
-	UE_ID:
If the UE supports E-UTRA connected to 5GC and NAS indicated to use 5GC for the selected cell:
5G-S-TMSI mod 1024, if P-RNTI is monitored on PDCCH.
5G-S-TMSI mod 16384, if P-RNTI is monitored on NPDCCH or MPDCCH.
else
	UE-ID provided by MME during Tracking Area Update: or
IMSI mod 1024, if P-RNTI is monitored on PDCCH.
IMSI mod 4096, if P-RNTI is monitored on NPDCCH.
IMSI mod 16384, if P-RNTI is monitored on MPDCCH or if P-RNTI is monitored on NPDCCH and the UE supports paging on a non-anchor carrier, and if paging configuration for non-anchor carrier is provided in system information.
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