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[bookmark: _Ref528762725][bookmark: OLE_LINK1][bookmark: OLE_LINK2]1 Introduction
During pervious RAN3 meetings, following agreements have been achieved for paging enhancement for NES:
	RAN2#119bis[1]:
It’s up to gNB’s implementation to decide to which UEs should apply the paging enhancement technique. 
The paging enhancement technique is applicable for UEs in RRC inactive state.  
Introduce the recommended SSB beam list in the F1AP paging message.  
Introduce a list of last few served SSB beam s/recommended SSB beam list as paging assistance information to the gNB-CU in UE CONTEXT RELEASE COMPLETE message over F1AP. 
Send a LS to RAN2 asking feedback containing the agreements for RRC inactive UE, and to SA2 asking feedback for RRC idle UE. The above agreements can be revisited based on reply from RAN2.

RAN2#121[2]:
Take the texts in the SoD as baseline, and send the draft reply LS to SA2 in Oct. meeting when we receive RAN2 reply LS.
Working assumption: To support CN paging enhancement, the recommended SSB list for Paging could be transferred in the NGAP UE context release complete message, and sent back in the NGAP Paging message in the transparent container


In this contribution, we further discuss paging enhancement issue, and the TP for 38.423 are provided.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]2 Discussion
2.1 Paging enhancement over Xn
RAN3 has decided the paging enhancement can be used over F1 for RAN paging for inactive state UEs. The spec impacts on F1 interface were determined (including introducing SSB beam list in F1AP paging message and introducing SSB beam list as paging assistance information in UE CONTEXT RELEASE COMPLETE message) and has been captured in NES F1AP BL CR.
In the last meeting, RAN3 has made an WA for supporting CN paging enhancement. In the general procedure which is assumed by RAN3, i.e., for paging enhancement for idle state UEs, the AMF shall receive a list of recommended SSBs from the last serving gNB via NGAP when releasing the UE context, store the recommended SSB list and send it back to the gNB for the UE in the subsequent paging.
In our view, this CN paging enhancement just leads to limited effect for network energy saving due to only applicable to stationary UE. RAN paging enhancement can be applied to UEs with low speed,  but it is restricted to the same gNB.
Observation1: CN paging enhancement will lead to limited effect for network energy saving due to only applicable to stationary UEs and RAN paging enhancement which can be applied to low speed UEs is restricted to the same gNB. 
In present spec, NG-RAN node can indicate paging for an inactive UE to the neighbor node in the RAN notification areas or cells. To decrease network energy consumption, RAN paging enhancement on requesting the neighbor gNB to send the paging within specific beams over Xn is necessary. The RAN paging enhancement over Xn is similar to the paging optimization over F1. Due to the last serving node has obtained the information on UE’s movement trajectory and also be aware of UE capability and mobility status, it could determine whether to request the neigbhour node to page the UE within limited beams. It can include the recommended beams in the XnAP RAN paging message to the neighour nodes. For example, for the stationary UEs or UEs with low speed, the last serving node can request the neigbhour node to page UE only in the beams which take care of the areas close to or overlapped with area of the last serving beam for the UE.
[bookmark: OLE_LINK20][bookmark: OLE_LINK21]Proposal 1: To support RAN paging enhancement over Xn, the recommended SSB list can be transferred in the Xn RAN PAGING message. 
Proposal 2: RAN3 approves the TP for 38.423 in appendix.  
3 Conclusion
We make the following proposal:
Proposal 1: To support RAN paging enhancement over Xn, the recommended SSB list can be transferred in the Xn RAN PAGING message. RAN3 approves the TP for 38.423 in appendix.
4 Reference
[1]. [bookmark: _Ref131694315][bookmark: _Ref134450128][bookmark: _Ref134450142]Meeting Minutes, RAN3 Chairman, RAN3#119bis-e
[2]. [bookmark: _Ref146881198]Meeting Minutes, RAN3 Chairman, RAN3#121


5 Appendix
[bookmark: _Hlk141878519]5.1 Text proposal for 38.423
<<<<<<<<<<<<<<<<<<<< Start of change >>>>>>>>>>>>>>>>>>>>
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The purpose of the RAN Paging procedure is to enable the NG-RAN node1 to request paging of a UE in the NG-RAN node2.
The procedure uses non UE-associated signalling.
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Figure 8.2.5.2-1: RAN Paging: successful operation
The RAN Paging procedure is triggered by the NG-RAN node1 by sending the RAN PAGING message to the NG-RAN node2, in which the necessary information e.g. UE RAN Paging Identity should be provided.
If the Paging Priority IE is included in the RAN PAGING message, the NG-RAN node2 may use it to prioritize paging.
If the Assistance Data for RAN Paging IE is included in the RAN PAGING message, the NG-RAN node2 may use it according to TS 38.300 [9].
If the UE Radio Capability for Paging IE is included in the RAN PAGING message, the NG-RAN node2 may use it to apply specific paging schemes.
If the Extended UE Identity Index Value IE is included in the RAN PAGING message, the NG-RAN node2 may use it according to TS 36.304 [34]. When available, NG-RAN node1 may include the Extended UE Identity Index Value IE in the RAN PAGING message towards an ng-eNB (e.g. NG-RAN node2). 
When available, the NG-RAN node1 shall include the E-UTRA Paging eDRX Information IE in the RAN PAGING message towards the NG-RAN node2. If the E-UTRA Paging eDRX Information IE is included in the RAN PAGING message, the NG-RAN node2 shall, if supported, use it according to TS 36.304 [34].
When available, the NG-RAN node1 shall include the UE Specific DRX IE in the RAN PAGING message towards the NG-RAN node2. If the UE specific DRX IE is included in the RAN PAGING message, the NG-RAN node2 shall, if supported, use it according to TS 36.304 [34].
When available, the NG-RAN node1 shall include the NR Paging eDRX Information IE in the RAN PAGING message towards the NG-RAN node2. If the NR Paging eDRX Information IE is included in the RAN PAGING message, the NG-RAN node2 shall, if supported, use it according to TS 38.304 [33].
If the NR Paging eDRX Information for RRC INACTIVE IE is included in the RAN PAGING message, the NG-RAN node2 shall, if supported, use it according to TS 38.304 [33].
When available, the NG-RAN node1 shall include the Paging Cause IE in the RAN PAGING message towards the NG-RAN node2. If the Paging Cause IE is included in the RAN PAGING message, the NG-RAN node2 shall, if supported, use it according to TS 38.331 [10].
If the PEIPS Assistance Information IE is included in the RAN PAGING message, the NG-RAN node2 shall, if supported, use it according to TS 38.300 [9].
If the Recommended SSBs for paging IE is included in the RAN PAGING message and if the NG-RAN is a gNB, the NG-RAN node2 shall, if supported, use it according to TS 38.300 [9].
<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
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The RAN Paging Area IE defines the paging area within a PLMN for RAN paging a UE in RRC_INACTIVE state.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PLMN Identity
	M
	
	9.2.2.4
	

	CHOICE RAN Paging Area Choice
	M
	
	
	

	>Cell List
	
	
	
	

	>>Cell List Item
	
	1 .. < maxnoofCellsinRNA>
	
	

	>>>NG-RAN Cell Identity
	[bookmark: OLE_LINK48]M
	
	9.2.2.9
	In this version of the specification, the RAN paging area should contain NG-RAN cells of the same RAT type.

	>>> Recommended SSBs for paging
	
	0..1
	
	Includes the recommended SSBs where the paging is performed.

	>>>> Recommened SSBs Item
	
	1..<maxnoofSSBAreas>
	
	

	>>>>> SSB Index
	M
	
	INTEGER (0..63)
	

	>RAN Area ID List
	
	
	
	

	>>RAN Area ID List Item
	
	1 .. <maxnoofRanAreasinRNA>
	
	

	>>>RAN Area ID
	M
	
	9.2.3.39
	



	Range bound
	Explanation

	maxnoofSSBAreas
	Maximum no. SSB Areas that can be served by a NG-RAN node cell. Value is 64.


<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
ASN.1 will be added after the solution is agreed.
<<<<<<<<<<<<<<<<<<<< End of Change >>>>>>>>>>>>>>>>>>>>
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