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[bookmark: _Ref528762725][bookmark: OLE_LINK1][bookmark: OLE_LINK2]1 Introduction
In the last meeting[1], enhancement on restricting paging in a limited area was discussed and following agreements have been achieved.
	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.


In this contribution, we further discuss the paging enhancement for network energy saving, and the TP for 38.423 is provided for introducing beam level paging over XnAP.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]2 Discussion
According to the agreements last meeting, RAN3 decided the paging enhancement is applicable for inactive state UEs and 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). However, it is not clear whether it should also be applicable to idle state UEs. RAN3 has sent LS[2] to SA2 for feasibility due to the impact to CN:
	RAN3 also discussed the enhancements to restrict paging in a limited area for UEs in RRC IDLE state based on the following mechanism: 
1. The signalling procedure of the paging enhancement for UEs in RRC_IDLE state is given as follows: 
1. The last serving gNB reports a list of recommended beams (e.g., last few served SSBs) of the gNB to the AMF in UE CONTEXT RELEASE COMPLETE message over NGAP
1. The AMF stores the list of recommended beams while UE is in RRC_IDLE state
1. During idle mode paging, the AMF sends the stored recommended beams back to the last serving gNB in the NGAP Paging message. 
1. To assist in NGAP Paging, it is expected that the gNB shall provide the list of recommended beams to the CN only for UEs that are known to be stationary, but it is up to gNB’s implementation to decide to which UEs the paging enhancement technique is applied. 
1. RAN3 assumes that the list of recommended beams will be transparent to AMF. 
Q2: RAN3 would respectfully like to ask SA2 if there are any issues from CN perspective with this mechanism.


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.
However, this scheme will lead to limited effect for network energy saving due to only applicable to stationary UEs. Furthermore, idle mode UEs are the UEs with even longer period of losing connection with network compared to inactive state UEs. Although the gNB shall provided the recommended SSB list to CN only for the stationary UEs, it’s hard to determine the UEs are still stationary until the subsequent paging, thus probably the assistance information of recommended SSBs which the AMF sends back is not useful for the last serving gNB anymore, while the beam level information has to be sent over NGAP twice, which will significantly overload the NG interface. 
Observation1: Delivering the last served/recommended SSB list over NGAP for paging enhancement for idle state UEs would have limited effect while overload NG interface significantly.
On the other hand, the paging enhancement for cell level assistance information for idle state UEs has already been supported in NR. When releasing the UE context, the gNB can send the last served/recommended cell list to the CN, and then the CN can decide to perform paging optimization, i.e., indicating the assistance information with recommended cells for paging via NGAP during the subsequent paging for the UE. In our view, it’s not necessary to introduce beam level assistance information over NGAP for paging enhancement for idle state UEs given there is already cell level assistance information provided.
Proposal 1: Not introduce beam level information over NGAP for paging enhancement for idle state UEs. 
For INACTIVE mode UE, as the agreements of the last meeting, the beam level paging enhancement on F1 interface has been approved. In present spec, NG-RAN node can indicate paging for an inactive UE to the neighbor node in limited RAN notification areas or cells. To further decrease network energy consumption, paging optimization over XnAP is needed, it is similar as the paging optimization over F1AP. As 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 by including the recommended beams in the 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 cover the areas close to or overlapped with area of the last serving beam for the UE.
[bookmark: OLE_LINK20][bookmark: OLE_LINK21]Proposal 2: Introduce a recommended SSB list for paging in the RAN PAGING message over XnAP and approve the TP for 38.423 in appendix.  
3 Conclusion
In the previous sections we made the following proposals:
Observation1: Delivering the last served/recommended SSB list over NGAP for paging enhancement for idle state UEs would have limited effect while overload NG interface significantly.
Proposal 1: Not introduce beam level information over NGAP for paging enhancement for idle state UEs.
Proposal 2: Introduce a recommended SSB list for paging in the RAN PAGING message over XnAP and approve the TP for 38.423 in appendix.
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5 Appendix
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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