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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]According to the approved Rel-18 NR MBS enhancement WID [1], the following objectives have impact to RAN3.

This Work Item is to further enhance the NR Multicast/Broadcast functions based on Rel-17 MBS. The objectives for Rel-18 include:
· Specify support of multicast reception by UEs in RRC_INACTIVE state [RAN2, RAN3]
· PTM configuration for UEs receiving multicast in RRC_INACTIVE state [RAN2]
· Study the impact of mobility and state transition for UEs receiving multicast in RRC_INACTIVE.  (Seamless/lossless mobility is not required) [RAN2, RAN3]
· Study and if necessary, specify enhancements to improve the resource efficiency for MBS reception in RAN sharing scenarios [RAN3]
Note: collaboration with SA2 is expected in due course for the above objectives.
2. Discussion
MBS assistance information
We have agreed to support a per UE per MBS session indication from CN to RAN.
For the indication, we have following open issues: 
Introduce an MBS related assistance information in NGAP: MBS Session Setup Request List IE and MBS Session Setup or Modify Request List IE in the PDU Session related messages?
This MBS Assistance Information is purely assistance information which does not control on the RRC state of UE which is up to gNB implementation?
Transfer MBS assistance information in Xn based handover procedure and Retrieve UE context procedure, irrespective the MBS session state?
We think we can follow the normal method we applied in other IEs sending from 5GC. e.g. MICO mode indication, the UE indicates the preference for MICO during Initial Registration procedure to the AMF and the AMF transmits MICO mode indication to the NG-RAN. There is some similarity between MBS assistance information and MICO mode indication since they are all related to the UE preference. Similar to MICO indication, we can refer to stage 2 TS without detail description in our specification and focus on the description on the NG-RAN behaviour if the NG-RAN receives this IE.
Proposal 1 It is proposed that the specific description of MBS assistance information can refer to stage 2 TS. Stage 3 TS only describes the NG-RAN behavior if the NG-RAN receives it. 
Group paging enhancement
The open issue related to group paging is:
Session activation indication is included in the NGAP: MULTICAST GROUP PAGING message, to enable the gNB to notify UEs about session activation and remain in RRC_INACTIVE state for multicast reception?
RAN2 agreed Rel-18 UE can stay in RRC_INACTIVE and start monitoring corresponding G-RNTI upon an enhanced group paging (e.g., upon session activation or data transmission resumed). When the multicast session is activated, the NG-RAN should be able to notify RRC_INACTIVE UE or RRC_IDLE UE about the MC activation. In Release 17, the UE shall moves to RRC_CONNECTED while in Release 18, the UE can receive MC service without moves to RRC_CONNECTED. The UE behaviour is different. It is beneficial to enhance the group paging message in Xn/F1.
While it is not a mandate function for Release 18. We agreed the gNB decides whether a UE is configured to receive multicast data in RRC_INACTIVE.  The gNB may make different decision for different Release 18 UEs. Such as for some UE, the gNB moves the UE into RRC_INACTIVE and keeps the other UEs in RRC_CONNECTED mode to receive multicast service. The decision is per UE granularity. Each UE can know the gNB decision and store the gNB decision in the UE side. While for the group paging sending from the NG-RAN to the UE, it is per MBS session granularity. The indicator per MBS session to indicate UEs start to receive MBS data in RRC_INACTIVE can not change the per-UE granularity decision stored in the UE. 
Proposal 2 Include per session level indicator to indicate the UE can stay in RRC_INACTIVE state in group paging message in Xn and F1.
Proposal 3 It is propose to agree the text proposal in section 4 is proposal 2 is agreeable.
Proposal 4 UE can move in RRC_CONNECTED if the UE is special UE and prefer receiving MBS in RRC_CONNECTED state upon receives the enhanced group paging. 
For the group paging in the NG interface, it is only applicable for RRC_IDLE UEs. The AMF determines that there are UEs in CM-IDLE state and involved in the multicast MBS Session, the AMF figures out the paging area covering all the registration areas of those UE(s) and sends NG group paging in order to configure the associated PDU session for the RRC_IDLE UE. If there is no RRC_IDLE mode UE, the RAN sending out the Group Paging for RRC_INACTIVE after RAN receives the MC Session Activation message. NG group paging may be used for MBS session release when the UE has not activated UP. It is also mentioned in SA2 spec that the MBS session may be released at next UP activation. SA2 is making further discussion on this issue. We can conclude it after SA2 have further conclusion. 
Proposal 5 Per session level indicator to indicate session state in NG Group Paging message is FFS.
on XnAP
RAN2 agreed when a UE reselects to a cell for which PTM configuration is not available in multicast MCCH, the UE initiates RRC resumption procedure for an active multicast session it is interested to receive or continue receiving.
If the new NG-RAN hasn’t joined the multicast distribution tree, i.e. the UE is the first user in the new NG-RAN, the new NG-RAN isn’t aware that multicast service information and there is no multicast data transmission in the new NG-RAN. When the UE notices its interest in the new NG-RAN node, the new NG-RAN triggers the XnAP Retrieve UE Context procedure to get the UE context from the last serving NG-RAN. According to legacy Rel-17 behaviour, the last serving NG-RAN may decide not to relocate the UE context and to keep the UE in RRC INACTIVE. In this way, if the UE is the first MBS user, there will be problem. The last serving NG-RAN shall always transfer the UE context to the new NG-RAN when the UE is the first MBS user in the new NG-RAN node.
Proposal 6 The old NG-RAN always transfers the UE context to the new NG-RAN if the Retrieve UE context procedure is triggered for the first MBS user in the new NG-RAN.
on F1AP
RAN3 agreed “During an active multicast session, the gNB-DU shall keep the PTM transmission when delivering respective multicast data to RRC_INACTIVE UEs. Detailed F1AP design is pending on RAN2 decision for PTM configuration delivery method and further RAN3 discussions.”
For normal service, when the gNB-CU decides to configure the UE into RRC INACTIVE state, the gNB-CU sends the UE CONTEXT RELEASE COMMAND message to the gNB-DU. Upon reception of this message, the gNB-DU releases the UE context stored in gNB-DU. There is no any data transmission for this UE. It is different for MBS reception. From UE perspective, there is no reason to change the previous principle, i.e. there is no UE context stored in gNB-DU for RRC INACTIVE UE. But when all the UEs served by the gNB-DU are changed into RRC INACTIVE state, all the UE contexts are released in the gNB-DU. The gNB-DU thinks there is no MBS user need to receive MBS data. The gNB-DU may trigger the MBS Context Release Request message to the gNB-CU. It is not the expected behaviour. According to the agreement, the gNB-DU shall keep the PTM transmission in this case. To avoid the wrong behaviour, the gNB-CU needs to indicate the gNB-DU that the PTM transmission should be kept. The gNB-CU can indicate it via the last UE CONTEXT RELEASE COMMAND message, or via BROADCAST CONTEXT MODIFICATION REQUEST message.
Proposal 7 The gNB-CU indicates the gNB-DU to keep the PTM transmission.
Issues still pending to RAN2
On how to support PTM config delivery via RRCRelease on F1AP, RAN3 wait for RAN2’s further progress.
Wait for RAN2 decision on whether to provide PTM configurations of neighbour cells in intra CU inter DU scenario.
Whether gNB-CU notifies gNB-DU of multicast session states change is pending on RAN2 progress.

3. Conclusion
[bookmark: _Toc423020280]Based on the discussion in this paper, we propose the following:
Proposal 1 It is proposed that the specific description of MBS assistance information can refer to stage 2 TS. Stage 3 TS only describes the NG-RAN behavior if the NG-RAN receives it. 
Proposal 2 Include per session level indicator to indicate the UE can stay in RRC_INACTIVE state in group paging message in Xn and F1.
Proposal 3 It is propose to agree the text proposal in section 4 is proposal 2 is agreeable.
Proposal 4 UE can move in RRC_CONNECTED if the UE is special UE and prefer receiving MBS in RRC_CONNECTED state upon receives the enhanced group paging. 
Proposal 5 Per session level indicator to indicate session state in NG Group Paging message is FFS.
Proposal 6 The old NG-RAN always transfers the UE context to the new NG-RAN if the Retrieve UE context procedure is triggered for the first MBS user in the new NG-RAN.
Proposal 7 The gNB-CU indicates the gNB-DU to keep the PTM transmission.
4. Text Proposal to TS 38.473
[bookmark: _Toc20954909][bookmark: _Toc29503346][bookmark: _Toc29503930][bookmark: _Toc29504514][bookmark: _Toc36552960][bookmark: _Toc36554687][bookmark: _Toc45651977][bookmark: _Toc45658409][bookmark: _Toc45720229][bookmark: _Toc45798109][bookmark: _Toc45897498][bookmark: _Toc51745702][bookmark: _Toc64445966][bookmark: _Toc99038477][bookmark: _Toc99730740][bookmark: _Toc105510859][bookmark: _Toc105927391][bookmark: _Toc106109931][bookmark: _Toc113835368][bookmark: _Toc120124215][bookmark: _Toc121161215]8.14.5	Multicast Group Paging
[bookmark: _Toc20954910][bookmark: _Toc29503347][bookmark: _Toc29503931][bookmark: _Toc29504515][bookmark: _Toc36552961][bookmark: _Toc36554688][bookmark: _Toc45651978][bookmark: _Toc45658410][bookmark: _Toc45720230][bookmark: _Toc45798110][bookmark: _Toc45897499][bookmark: _Toc51745703][bookmark: _Toc64445967][bookmark: _Toc99038478][bookmark: _Toc99730741][bookmark: _Toc105510860][bookmark: _Toc105927392][bookmark: _Toc106109932][bookmark: _Toc113835369][bookmark: _Toc120124216][bookmark: _Toc121161216]8.14.5.1	General
The purpose of the Multicast Group Paging procedure is used to provide the paging information to enable the gNB-DU to multicast group page UEs which have joined an MBS Session and notify them about its activation. The procedure uses non-UE associated signalling.
[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: _Toc99038479][bookmark: _Toc99730742][bookmark: _Toc105510861][bookmark: _Toc105927393][bookmark: _Toc106109933][bookmark: _Toc113835370][bookmark: _Toc120124217][bookmark: _Toc121161217]8.14.5.2	Successful Operation


Figure 8.14.5.2-1: Multicast Group Paging
[bookmark: _Hlk510775353]The gNB-CU initiates the Multicast Group Paging procedure by sending the MULTICAST GROUP PAGING message to the gNB-DU.
At the reception of the MULTICAST GROUP PAGING message, the gNB-DU shall perform paging of the MBS Session identified by the MBS Session ID IE.
If the Paging DRX IE is included in the MULTICAST GROUP PAGING message gNB-DU shall use it according to TS 38.304 [24].
If the UE Identity List for Paging IE is included in the MULTICAST GROUP PAGING message, the gNB-DU shall, if supported, use it according to TS 38.304 [24]. If absent, the gNB-DU shall perform multicast group paging of the MBS session in all paging occasions within at least one default paging cycle, as specified in TS 38.304 [24].
If the Reception in RRC Inactive State IE IE is included in the MULTICAST GROUP PAGING message, the gNB-DU shall, if supported, use it according to TS 38.331 [8].

/*---------------Unchanged part omits-----------*/

[bookmark: _Toc99038653][bookmark: _Toc99730916][bookmark: _Toc105511045][bookmark: _Toc105927577][bookmark: _Toc106110117][bookmark: _Toc113835554][bookmark: _Toc120124402][bookmark: _Toc121161402]9.2.14	Multicast Context Management messages
[bookmark: _Toc99038654][bookmark: _Toc99730917][bookmark: _Toc105511046][bookmark: _Toc105927578][bookmark: _Toc106110118][bookmark: _Toc113835555][bookmark: _Toc120124403][bookmark: _Toc121161403]9.2.14.1	MULTICAST GROUP PAGING
This message is sent by the gNB-CU and is used to request the gNB-DU to multicast group 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

	MBS Session ID
	M
	
	9.3.1.218
	
	YES
	reject

	UE Identity List for Paging
	
	0..1
	
	
	YES
	ignore

	>UE Identity for Paging Item
	
	1..<maxnoofUEIDforPaging>
	
	
	-
	

	>>UE Identity Index value
	M
	
	9.3.1.39
	
	-
	

	>>Paging DRX 

	O
	
	9.3.1.40
	
	-
	

	MC Paging Cell List 
	
	0..1
	
	
	YES
	ignore

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

	>>NR CGI
	M
	
	9.3.1.12
	
	-
	

	Reception in RRC Inactive State
	O
	
	ENUMERATED (True, ...)
	
	YES
	ignore



	Range bound
	Explanation

	maxnoofUEIDforPaging
	Maximum no. of UE ID for multicast group paging. Value is 4096.

	maxnoofPagingCells
	Maximum no. of paging cells, the maximum value is 512. 


. Text Proposal to TS 38.423
[bookmark: _Toc98868211][bookmark: _Toc105174495][bookmark: _Toc106109332][bookmark: _Toc113825153][bookmark: _Toc98868011][bookmark: _Toc105174295][bookmark: _Toc106109132][bookmark: _Toc113824953]8.2.11	RAN Multicast Group Paging
[bookmark: _Toc98868012][bookmark: _Toc105174296][bookmark: _Toc106109133][bookmark: _Toc113824954]8.2.11.1	General
The purpose of the RAN Multicast Group Paging procedure is to enable the NG-RAN node1 to request paging of UEs that have joined an MBS Session in the NG-RAN node2.
The procedure uses non UE-associated signalling.
[bookmark: _Toc98868013][bookmark: _Toc105174297][bookmark: _Toc106109134][bookmark: _Toc113824955]8.2.11.2	Successful operation


Figure 8.2.11.2-1: RAN Multicast Group Paging, successful operation
The RAN Multicast Group Paging procedure is triggered by the NG-RAN node1 by sending the RAN MULTICAST GROUP PAGING message to the NG-RAN node2.
If the RAN MULTICAST GROUP PAGING message includes the Paging DRX IE, the NG-RAN node2.shall, if supported, use it according to TS 38.304 [33].
If the Reception in RRC Inactive State IE IE is included in the MULTICAST GROUP PAGING message, the gNB-DU shall, if supported, use it according to TS 38.331 [10].

/*---------------Unchanged part omits-----------*/
9.1.1.15	RAN MULTICAST GROUP PAGING
This message is sent by the NG-RAN node1 to NG-RAN node2 to page UEs for a multicast session.
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

	MBS Session ID
	M
	
	9.2.3.146
	
	YES
	reject

	UE Identity Index List
	
	1
	
	
	YES
	reject

	>UE Identity Index Item
	
	1 .. <maxnoofUEIDOindicesforMBSPaging>
	
	
	–
	

	>>CHOICE UE Identity Index Value
	M
	
	
	
	–
	

	>>>Length-10
	
	
	
	
	
	

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

	>>Paging DRX
	O
	
	UE Specific DRX
9.2.3.143
	Includes the UE specific paging cycle as defined in TS 38.304 [33].

	–
	

	Multicast RAN Paging Area
	M
	
	RAN Paging Area
9.2.3.38
	
	YES
	reject

	Reception in RRC Inactive State
	O
	
	ENUMERATED (True, ...)
	
	YES
	ignore



	Range bound
	Explanation

	maxnoofUEIDIndicesforMBSPaging
	Maximum no. of UE Identity Indices for multicast group paging. Value is 4096.



/*---------------End of change-----------*/
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