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1	Introduction
RAN3 has sent an LS R3-232084 with the following question about paging in a limited area which is an NES technique under discussion in RAN3:

	1. Overall Description:
RAN3 is currently working on enhancements to restrict paging in a limited area as described in TR 38.864 clause 6.5.4, and has made the following agreements for RAN-initiated paging: 
a)	It is gNB’s implementation to decide to which UEs the paging enhancement technique is applied. 
b)	Introduce the recommended paging SSB list in the F1AP PAGING message sent from the gNB-CU to the gNB-DU. 
c) Introduce the recommended paging SSB list in the F1AP UE CONTEXT RELEASE COMPLETE message sent from the gNB-DU to the gNB-CU.
According to above agreements, paging for UEs in RRC INACTIVE state may be restricted to a limited number of beams within a cell. RAN3 would respectfully like to ask RAN2 the following question:    
Q1: Whether RAN3’s agreements have any impact on, or could be impacted by, TS 38. 304 clause 7 Paging, e.g., related to the following paragraph. 
TS 38.304 clause 7.1:
“In multi-beam operations, the UE assumes that the same paging message and the same Short Message are repeated in all transmitted beams and thus the selection of the beam(s) for the reception of the paging message and Short Message is up to UE implementation. The paging message is same for both RAN initiated paging and CN initiated paging.”




RAN2 has briefly reviewed this LS last meeting and agreed to wait until SA2 have also provided their input which they now have done in S2-2307984
	1. Overall Description:
SA2 thanks RAN3 for the LS on the enhancements to restricting paging in a limited area. 

Q2: RAN3 would respectfully like to ask SA2 if there are any issues from CN perspective with this mechanism.

Answer: SA2 does not see any showstoppers from CN perspective for the enhancements to restrict paging in a limited area for UEs in RRC IDLE. SA2 requests RAN3 to inform SA2 when the related CRs are agreed in order to proceed with alignment CRs in specifications under SA2 control. 

SA2 would also like to validate the following assumption:

If the initial paging attempt using the potential new parameter of "List of recommended beams" fails, how paging escalation happen will be controlled by the AMF based on existing procedures.

and ask the following questions: 

Q1: SA2 understands that the beam-based paging is most efficient towards low mobility and static UEs. How is the gNB expected to determine whether the UE is static or not across multiple RRC connections from the same UE considering TS 33.501 contains requirements on 5G-S-TMSI reallocation? 

Q2: SA2 would like to ask about the validity condition of the potential “List of recommended beams” container that is stored in the AMF. What is the AMF condition to delete the stored "List of recommended beams"? 




In this document, we would like to provide our views on the RAN2 scope
Restricting paging for legacy UEs
In 38.304, the UE assumption is straightforward that all beams would carry the same paging message and the short message, as such, the UE is free to decode to any paging beam, and in low SNR, the UE may process and monitor multiple beams to maximize the likelihood the paging message would be decoded. 
Observation 1: The assumption that paging beams are identical is critical to legacy UE decoding, which otherwise would not understand the paging restriction by gNB.  
Based on that, paging on a limited area is not compatible with legacy UEs since neither the gNB would be aware of the UE strategy for decoding in a way where this scheme can be made transparent to UEs nor the UEs would be aware that their assumption on identical paging messages does not apply.
Proposal 1: Reply to RAN3 informing them that paging in a limited area is incompatible with legacy UEs, since legacy UEs assume identical paging messages on all transmitted beams. This means that if a legacy UE is being paged, all paging messages over transmitted beams must be identical.
Restricting Paging for Rel-18 UEs
If paging in a limited area is agreed by RAN3, it has to be restricted to Rel-18 UEs, that can be made aware of this scheme by gNB and know that the paging message would be restricted to a single/few beams. In this case however the UE would need to support this scheme and some signalling would be needed between UE and gNB to exchange information. 
Observation 2: Paging in a limited area can be supported for Rel-18, however, this would need to be a feature implemented at the UE with some signalling exchange. 
Proposal 2: The ability to decode paging in a limited area, if agreed by RAN3, should be identified as a Rel-18 UE capability. 
NW-to-UE Assistance
As a bear minimum, the NW would need to inform the UE that it is implementing this feature so that the UE would at least know that the assumption that paging messages over beams are not identical. Preferably, the gNB would also inform the UE of which beams to monitor.
Observation 3: There is a need for the gNB to inform the UE that it would be paging in a restricted area, and which beams the UE should expect to carry their paging message. 
Proposal 3: If this solution is supported, RAN2 to discuss how NW can inform the UE that this feature is deployed, and which beams to monitor. 
UE-to-NW Assistance
There is also a need for the NW to know that the UE supports this scheme, and also, there would be a preference for the UE to indicate other assistance information such as their mobility status (stationary vs mobile), preferred beams, information on beam switching, etc. 
Observation 4: There is a need to provide some UE assistance to gNB to inform paging in a restricted area. 
Proposal 4: If this solution is supported, RAN2 to discuss the UE assistance need to the NW in order to support paging in a restricted area, e.g., UE capability, recommended beams, mobility status, etc. 
There is another issue regarding this scheme, if the UE changes location/beams during RRC IDLE/INACTIVE and leaves the gNB with outdated information on the paging beams it can decode. This can leave the gNB and UE with a misunderstanding on where paging should happen. In this case, the question would be, should the UE attempt to solve this issue. 
Observation 5: The beam/few beams agreed upon on UE and gNB for paging can become too weak for the UE to decode during the UE RRC INACTIVE/IDLE period. 
Proposal 5: RAN2 to discuss whether/how to solve the issue when the paging beams becomes too weak for the UE to decode during UE RRC INACTIVE/IDLE period.
Conclusion
Observation 1: The assumption that paging beams are identical is critical to legacy UE decoding, which otherwise would not understand the paging restriction by gNB.  
Proposal 1: Reply to RAN3 informing them that paging in a limited area is incompatible with legacy UEs, since legacy UEs assume identical paging messages on all transmitted beams. This means that if a legacy UE is being paged, all paging messages over transmitted beams must be identical.
Observation 2: Paging in a limited area can be supported for Rel-18, however, this would need to be a feature implemented at the UE with some signalling exchange. 
Proposal 2: The ability to decode paging in a limited area, if agreed by RAN3, should be identified as a Rel-18 UE capability. 
Observation 3: There is a need for the gNB to inform the UE that it would be paging in a restricted area, and which beams the UE should expect to carry their paging message. 
Proposal 3: If this solution is supported, RAN2 to discuss how NW can inform the UE that this feature is deployed, and which beams to monitor. 
Observation 4: There is a need to provide some UE assistance to gNB to inform paging in a restricted area. 
Proposal 4: If this solution is supported, RAN2 to discuss the UE assistance need to the NW in order to support paging in a restricted area, e.g., UE capability, recommended beams, mobility status, etc. 
Observation 5: The beam/few beams agreed upon on UE and gNB for paging can become too weak for the UE to decode during the UE RRC INACTIVE/IDLE period. 
Proposal 5: RAN2 to discuss whether/how to solve the issue when the paging beams becomes too weak for the UE to decode during UE RRC INACTIVE/IDLE period.
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