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Abstract of the contribution: solution for paging collision avoidance.
1. Introduction
In LTE, paging frame and paging occasion are calculated based on DRX cycle length, number of POs in the DRX cycle and UE’s IMSI. While in NR, the number of paging frames in a cycle and number of PO per PF are configured directly. An offset for the starting point of each PO can therefore be configured separately as well.
To avoid the paging collision problem, one solution is to request the AMF for a different paging occasion via NAS message, but it is not feasible in NR because AMF cannot decide on its own since each gNB configures its own paging search space and occasions.

This paper proposes a RAN based solution to avoid paging collision. The solution has minimal CN impacts. Some examples of how paging collisions can be avoided in RAN are shown below: 
Paging Repetition in RAN node

For this solution, additional POs or an extended PO can be configured in RAN node.NG-RAN will repeat paging in all occasions and thus the UE can monitor any of the paging occasion. This solution is simple to implement but will bring a paging overhead. 
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Figure 1: Paging repetition in RAN









	
	
	

	
	
	

	
	
	

	
	



	










The more details depend on RAN’s decision and RAN can also discuss other potential solutions. SA2 only need to focus on clause only in the procedures that indicate RAN to perform paging avoidance for the UE.
2. Proposal
Text below is proposed for TR 23.761.
**********************************************All New Text**************************************

6.X
Solution #X: RAN based paging collision avoidance for NR
6.X.1
Introduction
This solution addresses the key issue #2: Enabling Paging Reception for Multi-USIM Device.
The solution is used for at least one USIM registered in NR/5GC. For the Multi-USIM UE, if one USIM is registered in 5GS and the other USIM registered in EPS, in order to limit the impact to EPS, it is recommended that UE requests paging collision avoidance in 5GS. This solution only supports Multi-USIM UE with one single USIM registered in EPS, two or more is not supported by this solution.
For a Multi-USIM UE, in order to avoid the potential paging collision between two USIMs, UE includes a paging collision avoidance indication in the UE network capability and sends to AMF during registration procedure.
During the paging procedure, AMF includes the paging collision avoidance indication in the N2 paging message. This solution assumes that RAN can do some optimization to avoid the paging collision. How does RAN perform the paging avoidance depends on RAN’s decision.

6.X.2
Functional Description

6.X.3
Procedures

6.x.3.1
RAN based Paging collision avoidance procedure
Figure 6.x.3.1-1 is the call flow of Paging collision avoidance procedure.
UE reports the paging collision avoidance indication to AMF via NAS message in step 1. Whether paging collision avoidance is allowed or not may be stored in subscription information. 
AMF will indicate to the UE that the paging collision avoidance procedure is accepted/rejected as part of the registration accept message in step 2.
Editor's note: How to handle paging collision if an AMF rejected the procedure is FFS.
Editor's note: How to UE RAN configuration for paging avoidance is done is FFS
AMF decides to send the paging collision avoidance indication to RAN based on the NAS information received from UE.

In step 3a: The AMF may trigger the UE context Modification Request to notify the RAN the UE need paging enhancement.
In step 3b: The AMF includes the paging collision avoidance indication along with N2 paging message to RAN. RAN can decide the mechanism on how to avoid paging collision. 
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Figure 6.x.3.1-1: Paging collision avoidance procedure




6.X.4
Impacts on existing entities and interfaces

AMF
- receives paging collision avoidance from UE via NAS signalling.

- includes paging collision avoidance in N2 paging message sent to RAN.
- receives paging collision avoidance in the subscription information from the UDM.
UDM

- paging collision avoidance is allowed or not may be stored in subscription information.
UE

- includes paging collision avoidance in NAS message sent from UE to AMF during registration procedure.

RAN

- depend on RAN’s discussion. Out of SA2’s scope.





*******************************************End of change***************************************
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