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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 the meantime, RAN2 agreed the following:
RAN2-113e Agreement
1	Option 2b is the preferred solution to address paging collision for “LTE + LTE”.

RAN2-113bis-e Agreements
1: For the EPS PO/PF calculation, include the UE_offset to the UE_ID calculation formula.
2: No additional modification for the EPS eDRX case. 

Given that RAN2 confirmed the SA2 agreed NAS based IMSI offset signalling for EPS, in this contribution, we propose to address necessary changes onto TS 36.304 [2] as in Annex A. 
Discussion
Based on our agreements, from RAN perspective, only change required is for the UE to calculate PF/PO based on the received UE-ID offset provided by MME. 
This was successfully reflected into our stage-2 running CR endorsed [3]:
	X.1	Paging Collision Avoidance
The purpose of paging collision avoidance is to address the overlap of paging occasions on both USIMs when a Multi-USIM device (e.g. dual USIM device) is in RRC_IDLE/RRC_INACTIVE state in both the networks (e.g. Network A and Network B) associated with respective USIMs. 
A MUSIM device UE may determine potential paging collision on two networks and may trigger actions to prevent potential paging collision. When Network A and Network B are both E-UTRAN, handling of the paging collision can be achieved by changing the time location of the PF/PO in one Network. 
Editor’s note: It is left to UE implementation as to how it selects one of the two RATs/networks for paging collision avoidance. FFS whether UE behavior is predictable for paging collision avoidance.


However, it is still nascent on TS 36.304 [2]. For that, all we need to do is to add one sentence as depicted in Annex A.
Proposal 1: RAN2 to update 36.304 for calculating PF/PO based on UE-ID offset provided by MME. 
Conclusion
Based on RAN2 agreements and progresses, we propose: 
Proposal 1: RAN2 to update 36.304 for calculating PF/PO based on UE-ID offset provided by MME. 
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
If an offset value to the IMSI is configured by upper layers:
	(IMSI + offset) mod 1024, if P-RNTI is monitored on PDCCH.
(IMSI + offset) mod 4096, if P-RNTI is monitored on NPDCCH.
(IMSI + offset) 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.
else
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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