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1 Introduction
According to the objectives of the Rel-18 NES WID in RP-223540, NR needs support the function of paging enhancement,i.e. restricting paging in certain SSB(s). This contribution provides the discussion on paging enhancement, and the TP to F1AP in Annex.
2 Discussion
According to the current TR38.864, the paging enhancement is captured as below

	6.5.4
Paging Enhancements

This mechanism allows an NG-RAN node to page, e.g. the stationary UEs in a restricted area. For example, paging can be done in certain SSB(s) instead of all the SSBs within a cell.




To page a stationary UE, or a low speed UE which the movement is limited to a restricted area, if the gNB knows the latest position of the UE,e.g., beam information, there is not need to try paging on all SSBs in the last visited cell. Based on the position information of the UE, the gNB can first attempt to send paging on the SSB(s) that the UE is most likely to select. In the current F1AP, the Positioning Procedures is supported, however, It is only the LMF to initiate the Positioning procedures with the serving/neighbouring NG-RAN nodes for UE. 

Observation 1: In the current F1AP, the Positioning Procedures is supported, however, It is only the LMF to initiate.

In general, UE last serving beam information can be used by both idle and inactive paging functions to optimize paging. However, the enhancement of idle paging may have impact on the core network, and idle paging can be restricted in last visited cell, further paging optimization at the beam level is also not necessary.

Proposal 1: In order to avoid impact on core network, the paging enhancement,i.e. paging in restricted SSB(s) is only considered for inactive paging.  
When a UE in RRC CONNECT is released to RRC INACTIVE, the gNB-DU could send the last serving SSB or multiple SSBs that have served for the UE in the recent period of time, then, when the gNB-CU pages the UE via DU, it can send back the last serving SSB(s) information within the paging message. Therefore, the gNB-DU pages the UE via these SSB(s). There is a issue to consider here, if gNB-DU needs to report multiple serving SSB in a period, then gNB-DU needs to record the serving SSB index periodic, which introduce the unnecessary effort to the gNB-DU. In addition, DU knows all SSB configurations of the cell, even if gNB-CU notifies gNB-DU of only one last serving SSB, the gNB-DU can decide whether to send the paging only via this SSB or via neighbour SSB(s) as well. 

Observation 2: if gNB-DU needs to report more than one serving SSBs( for a period), then gNB-DU needs to record the serving SSB index periodic, which introduce the unnecessary effort to the gNB-DU. In addition, the gNB-DU knows all SSB configurations of the cell, even if gNB-CU notifies gNB-DU of only one last serving SSB, the gNB-DU can decide whether to send the paging only via this SSB or via neighbour SSB(s) as well.

Proposal 2: When a UE in RRC CONNECT is released to RRC INACTIVE, the gNB-DU reports only one last serving SSB identity to the gNB-CU.

Proposal 3: The gNB-CU sends back one last serving SSB identity within the paging message, the gNB-DU can decide whether to send the paging only via this SSB or via neighbour SSB(s) as well.

The corresponding TP to TS38.473 is provided in Annex.
3 Conclusion

Observation 1: In the current F1AP, the Positioning Procedures is supported, however, It is only the LMF to initiate.

Proposal 1: In order to avoid impact on core network, the paging enhancement,i.e. paging in restricted SSB(s) is only considered for inactive paging.  
Observation 2: if gNB-DU needs to report more than one serving SSBs( for a period), then gNB-DU needs to record the serving SSB index periodic, which introduce the unnecessary effort to the gNB-DU. In addition, the gNB-DU knows all SSB configurations of the cell, even if gNB-CU notifies gNB-DU of only one last serving SSB, the gNB-DU can decide whether to send the paging only via this SSB or via neighbour SSB(s) as well.

Proposal 2: When a UE in RRC CONNECT is released to RRC INACTIVE, the gNB-DU reports only one last serving SSB identity to the gNB-CU.

Proposal 3: The gNB-CU sends back one last serving SSB identity within the paging message, the gNB-DU can decide whether to send the paging only via this SSB or via neighbour SSB(s) as well.

The corresponding TP to TS38.473 is provided in Annex.
Annex : TP to TS38.473 
<<<<<<<<<<<<<<<<<<<< START OF CHANGES >>>>>>>>>>>>>>>>>>>>

8.7.1
Paging 
8.7.1.1
General
The purpose of the Paging procedure is used to provide the paging information to enable the gNB-DU to page a UE. The procedure uses non-UE associated signalling.

8.7.1.2
Successful Operation
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Figure 8.7.1.2-1: Paging procedure. Successful operation.
The gNB-CU initiates the procedure by sending a PAGING message.

The Paging DRX IE may be included in the PAGING message, and if present the gNB-DU may use it to determine the final paging cycle for the UE.

The Paging Priority IE may be included in the PAGING message, and if present the gNB-DU may use it according to TS 23.501 [21].

At the reception of the PAGING message, the gNB-DU shall perform paging of the UE in cells which belong to cells as indicated in the Paging Cell List IE.

The Paging Origin IE may be included in the PAGING message, and if present the gNB-DU shall transfer it to the UE.

The RAN UE Paging DRX IE may be included in the PAGING message, and if present the gNB-DU may use it according to TS 38.304 [24].

The CN UE Paging DRX IE may be included in the PAGING message, and if present the gNB-DU may use it according to TS 38.304 [24].

The NR Paging eDRX Information IE may be included in the PAGING message, and if present the gNB-DU may use it according to TS 38.304 [24].

The NR Paging eDRX Information for RRC INACTIVE IE may be included in the PAGING message, and if present the gNB-DU shall, if supported, use it according to TS 38.304 [24].

The Paging Cause IE may be included in the PAGING message. If present the gNB-DU shall, if supported, send it to UE according to TS 38.331 [8].

The PEIPS Assistance Information IE may be included in the PAGING message, and if present the gNB-DU shall, if supported, use it for paging subgrouping of the UE, as specified in TS 38.300 [6]. 

The UEID Subgrouping Support Indication IE may be included in UE Paging Capability IE in the PAGING message, and if present the gNB-DU shall, if supported, use it for paging subgrouping of the UE, as specified in TS 38.300 [6]. 

The RedCap Indication IE may be included in the UE Paging Capability IE in the PAGING message, and if present the gNB-DU shall, if supported, use it for paging of RedCap UEs.

The Last Used Cell Indication IE may be included in the Paging Cell Item IEs IE of the PAGING message, and if present the gNB-DU shall, if supported, consider the cell identified by the NR CGI IE as the last used cell of the paged UE, and use it as specified in TS 38.331 [8].

The PEI Subgrouping Support Indication IE may be included in the Paging Cell Item IEs IE in the PAGING message, and if present the gNB-DU shall, if supported, consider that the cell identified by the NR CGI IE is supported by the UE to receive the paging early indication as described in TS 38.300 [6] and TS 38.304 [24].

The UE Paging Capability IE may be included in the PAGING message, and if present the gNB-DU shall, if supported, take it into account when paging the UE.

The Last serving SSB Index IE may be included in the PAGING message, and if present the gNB-DU may use it to determine the paging area for the UE.
<<<<<<<<<<<<<<<<<<<< NEXT OF CHANGES >>>>>>>>>>>>>>>>>>>>

9.2.2.6
UE CONTEXT RELEASE COMPLETE

This message is sent by the gNB-DU to confirm the release of the UE-associated logical F1 connection or candidate cells in conditional handover or conditional PSCell addition or conditional PSCell change.
Direction: gNB-DU ( gNB-CU

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore

	Last serving SSB Index
	O
	
	INTEGER(0..63)
	
	YES
	ignore


<<<<<<<<<<<<<<<<<<<< NEXT OF CHANGES >>>>>>>>>>>>>>>>>>>>

9.2.6.1
PAGING

This message is sent by the gNB-CU and is used to request the gNB-DU to page UEs.

Direction: gNB-CU ( gNB-DU

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	UE Identity Index value
	M
	
	9.3.1.39
	
	YES
	reject

	CHOICE Paging Identity
	M
	
	
	
	YES
	reject

	>RAN UE Paging identity
	
	
	
	
	
	

	>>RAN UE Paging identity
	M
	
	9.3.1.43
	
	-
	

	>CN UE paging identity
	
	
	
	
	
	

	>>CN UE paging identity 
	M
	
	9.3.1.44
	
	-
	

	Paging DRX
	O
	
	9.3.1.40
	It is defined as the minimum between the RAN UE Paging DRX and CN UE Paging DRX
	YES
	ignore

	Paging Priority
	O
	
	9.3.1.41
	
	YES
	ignore

	Paging Cell List 
	
	1
	
	
	YES
	ignore

	>Paging Cell Item IEs
	
	1 .. <maxnoofPagingCells>
	
	
	EACH
	ignore

	>>NR CGI
	M
	
	9.3.1.12
	
	-
	

	>>Last Used Cell Indication
	O
	
	ENUMERATED(true, …)
	
	YES
	ignore

	>>PEI Subgrouping Support Indication
	O
	
	ENUMERATED(true, …)
	
	YES
	ignore

	Paging Origin
	O
	
	9.3.1.79
	
	YES
	ignore

	RAN UE Paging DRX
	O
	
	Paging DRX

9.3.1.40
	This IE indicates the RAN paging cycle as defined in TS 38.304 [24].
	YES
	ignore

	CN UE Paging DRX
	O
	
	Paging DRX

9.3.1.40
	This IE indicates the UE specific paging cycle as defined in TS 38.304 [24].
	YES
	ignore

	NR Paging eDRX Information
	O
	
	9.3.1.258
	
	YES
	ignore

	NR Paging eDRX Information for RRC INACTIVE
	O
	
	9.3.1.259
	
	YES
	ignore

	Paging Cause
	O
	
	ENUMERATED(voice, …) 
	This IE indicates the paging cause is IMS voice, refer to TS 23.501[21].
	YES
	ignore

	PEIPS Assistance Information
	O
	
	9.3.1.269
	
	YES
	ignore

	UE Paging Capability 
	O
	
	9.3.1.270
	
	YES
	ignore

	Last serving SSB Index 
	O
	
	INTEGER(0..63)
	It is the Last serving SSB Index in the Last Used Cell. 
	YES
	ignore


<<<<<<<<<<<<<<<<<<<< END OF CHANGES >>>>>>>>>>>>>>>>>>>>


