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1. Introduction
[bookmark: _Toc352077766]RAN3 received an LS from RAN2 [1] on adding a new Paging cause value “voice” for service indication. AMF shall indicate the paging cause value to NG-RAN for RRC_IDLE UEs and UE forwards the paging cause to NAS. It is up to NAS to accept or reject the paging. Text from LS [1] is as shown below – 
	RAN2 agreed to provide the paging cause value “voice” to UEs by extending the Paging message. The presence of the extension, which can be empty list if none of the UEs have paging cause “voice”, indicates that network supports transmission of paging cause for service indication.



On the similar topic, RAN3 also received an LS from SA2 [2] on addition of “Paging Cause Indication for Voice Service Supported” in RRC Inactive assistance information from AMF to NG-RAN to help NG-RAN perform RAN based Paging. The CR text added into TS 23.501 under 5.3.3.2.5 CM-Connected with RRC Inactive state for RRC Inactive Assistance Information contents via [3] is as shown below – 
	-	An indication that Paging Cause Indication for Voice Service is supported.



This document discusses the Paging cause value and the Paging cause Indication for RRC_Idle and RRC_Inactive states and corresponding text proposal inputs for Xn, F1 and Ng specifications.
2. Paging Service Indication for RRC_IDLE
Paging cause value is very much required for MUSIM devices connected to more than one Network to make appropriate decisions on Network switching and accepting or rejecting the paging. If a MUSIM device is connected to Network A and it receives paging from Network B, the UE can make right Network switching choice to move to RRC_CONNECTED state in Network B, if the UE knows the Paging cause. 
Hence RAN2 has agreed to include Paging cause value in RRC Paging message to indicate the service required. Corresponding changes are needed in NG interface to support Paging cause in NGAP Paging message

Proposal 1: Add Paging Cause IE with value “voice” in NGAP Paging message for RRC_IDLE UE Paging.

3. Paging Service Indication for RRC_INACTIVE
AMF indicates the Paging Cause as “voice” for RRC_IDLE UEs in NGAP Paging message. NG-RAN should be aware of the UE capability to support Paging cause for RAN Paging for RRC_INACTIVE UEs. Hence AMF informs NG-RAN via RRC Inactive Assistance Information during UE Context setup on UE’s capability to support Paging Cause. Based on the RRC Inactive Assistance Information, NG-RAN provides Paging Cause in the RAN Paging over F1 interface and RAN Paging over Xn interface for an incoming voice call in CM_CONNECTED state.
Proposal 2: Add Paging Cause Indication Support IE with value “voice” in Core Network Assistance Information for RRC Inactive sent from AMF to NG-RAN during UE Context Setup or Modification
Proposal 3: Add Paging Cause IE with value “voice” for RAN Paging over F1 interface for RRC_Inactive UEs
Proposal 4: Add Paging Cause IE with value “voice” for RAN Paging over Xn interface for RRC_Inactive UEs
4. Conclusions
Based on the above discussions on Paging cause for RRC_Idle and RRC_Inactive UEs, the following proposals are made –
Proposal 1: Add Paging Cause IE with value “voice” in NGAP Paging message for RRC_IDLE UE Paging.
Proposal 2: Add Paging Cause Indication Support IE with value “voice” in Core Network Assistance Information for RRC Inactive sent from AMF to NG-RAN during UE Context Setup or Modification
Proposal 3: Add Paging Cause IE with value “voice” for RAN Paging over F1 interface for RRC_Inactive UEs
Proposal 4: Add Paging Cause IE with value “voice” for RAN Paging over Xn interface for RRC_Inactive UEs

5. References

[1] 	R3-220100, “LS on RAN2 agreements for paging with service indication”, source RAN2, RAN2#116-e, November 2021.
[2] 	R3-220120, “LS on RAN2 agreements for paging with service indication”, source SA2, SA2#148E, November 2021.
[3]	S2-2109301, “Adding LS on RAN2 agreements for paging with service indication”, source SA2, SA2#148E, November 2021

6. Text Proposal

TP for TS 38.413

Start of changes

[bookmark: _Toc20954911][bookmark: _Toc29503348][bookmark: _Toc29503932][bookmark: _Toc29504516][bookmark: _Toc36552962][bookmark: _Toc36554689][bookmark: _Toc45651979][bookmark: _Toc45658411][bookmark: _Toc45720231][bookmark: _Toc45798111][bookmark: _Toc45897500][bookmark: _Toc51745704][bookmark: _Toc64445968][bookmark: _Toc73981838][bookmark: _Toc88651927]8.5.1.2	Successful Operation


Figure 8.5.1.2-1: Paging 
[bookmark: _Hlk510775353]The AMF initiates the Paging procedure by sending the PAGING message to the NG-RAN node.
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If the NPN Paging Assistance Information IE is included in the Assistance Data for Paging IE, the NG-RAN node may take it into account when determining the cells where paging will be performed.
If the Paging Cause IE is included in PAGING message, the NG-RAN node shall, if supported, forward it to the UE. 
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This message is sent by the AMF and is used to page a UE in one or several tracking areas.
Direction: AMF  NG-RAN node
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	UE Paging Identity
	M
	
	9.3.3.18
	
	YES
	ignore

	Paging DRX
	O
	
	9.3.1.90
	
	YES
	ignore

	TAI List for Paging
	
	1
	
	
	YES
	ignore

	>TAI List for Paging Item
	
	1..<maxnoofTAIforPaging>
	
	
	-
	

	>>TAI
	M
	
	9.3.3.11
	
	-
	

	Paging Priority
	O
	
	9.3.1.78
	
	YES
	ignore

	UE Radio Capability for Paging
	O
	
	9.3.1.68
	
	YES
	ignore

	Paging Origin
	O
	
	9.3.3.22
	
	YES
	ignore

	Assistance Data for Paging
	O
	
	9.3.1.69
	
	YES
	ignore

	NB-IoT Paging eDRX Information
	O
	
	9.3.1.138
	
	YES
	ignore

	NB-IoT Paging DRX
	O
	
	9.3.1.139
	If this IE is present, the Paging DRX IE is ignored.
	YES
	ignore

	Enhanced Coverage Restriction
	O
	
	9.3.1.140
	
	YES
	ignore

	WUS Assistance Information
	O
	
	9.3.1.143
	
	YES
	ignore

	Paging eDRX Information
	O
	
	9.3.1.154
	
	YES
	ignore

	CE-mode-B Restricted
	O
	
	9.3.1.155
	
	YES
	ignore

	Paging Cause
	O
	
	ENUMERATED (voice, … )
	
	YES
	ignore
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This IE provides assistance information for RRC_INACTIVE configuration.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	UE Identity Index Value
	M
	
	9.3.3.23
	
	-
	

	UE Specific DRX
	O
	
	Paging DRX
9.3.1.90
	
	-
	

	Periodic Registration Update Timer
	M
	
	9.3.3.24
	
	-
	

	MICO Mode Indication
	O
	
	9.3.1.23
	
	-
	

	TAI List for RRC Inactive
	
	1
	
	
	-
	

	>TAI List for RRC Inactive Item
	
	1..<maxnoofTAIforInactive>
	
	
	-
	

	>>TAI
	M
	
	9.3.3.11
	
	-
	

	Expected UE Behaviour
	O
	
	9.3.1.93
	
	-
	

	Paging eDRX Information
	O
	
	9.3.1.154
	
	YES
	ignore

	Extended UE Identity Index Value
	O
	
	9.3.3.52
	
	YES
	ignore

	UE Radio Capability for Paging
	O
	
	9.3.1.68
	
	YES
	ignore

	MICO All PLMN
	O
	
	9.3.1.194
	
	YES
	ignore

	Paging Cause Indication Support 
	O
	
	ENUMERATED (voice, … )
	Indicates Paging Cause Indication for Voice service is supported 
	YES
	ignore
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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.
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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].
If the Paging Cause IE is included in the RAN PAGING message, the NG-RAN node2 shall, if supported, forward it to the UE.
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This message is sent by the NG-RAN node1 to NG-RAN node2 to page a UE.
Direction: NG-RAN node1  NG-RAN node2.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	CHOICE UE Identity Index Value
	M
	
	
	
	YES
	reject

	>Length-10
	
	
	
	
	
	

	>>Index Length-10
	M
	
	BIT STRING (SIZE(10))
	Coded as specified in TS 38.304 [33] and TS 36.304 [34].
	–
	

	UE RAN Paging Identity
	M
	
	9.2.3.43
	
	YES
	ignore

	Paging DRX
	M
	
	9.2.3.66
	Includes the RAN paging cycle as defined in TS 36.304 [34] and 38.304 [33].
	YES
	ignore

	RAN Paging Area
	M
	
	9.2.3.38
	
	YES
	reject

	Paging Priority
	O
	
	9.2.3.44
	
	YES
	ignore

	Assistance Data for RAN Paging
	O
	
	9.2.3.41
	
	YES
	ignore

	UE Radio Capability for Paging
	O
	
	9.2.3.91
	
	YES
	ignore

	Extended UE Identity Index Value
	O
	
	9.2.3.141
	Coded as specified in TS 36.304 [34].

	YES
	ignore

	Paging eDRX Information
	O
	
	9.2.3.142
	
	YES
	ignore

	UE specific DRX
	O
	
	9.2.3.143
	Includes the UE specific paging cycle as defined in TS 36.304 [34] and 38.304 [33].
	YES
	ignore

	Paging Cause
	O
	
	ENUMERATED (voice, …)
	
	YES
	ignore
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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 Paging Cause IE may be included in the PAGING message, and if present the gNB-DU shall transfer it to the UE.
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This message is sent by the gNB-CU and is used to request the gNB-DU to page UEs.
Direction: gNB-CU  gNB-DU
	[bookmark: OLE_LINK12][bookmark: OLE_LINK11]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
	M
	
	9.3.1.43
	
	-
	

	>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

	[bookmark: OLE_LINK10][bookmark: OLE_LINK9]Paging Cell List 
	
	1
	
	
	YES
	ignore

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

	>>NR CGI
	M
	
	9.3.1.12
	
	-
	

	Paging Origin
	O
	
	9.3.1.79
	
	YES
	ignore

	Paging Cause
	O
	
	ENUMERATED (voice, … )
	
	YES
	ignore
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