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Introduction
During last meeting, the following conclusions are shown as follows:
	RAN3#119bis-e:
Additional protocol function for multicast MCCH configuration is expected to be included in F1 Multicast Context management procedures, based on RAN2 progress on MCCH matters.
[bookmark: _Hlk134286724]RAN3 acknowledged the new SIB defined in RAN2 and how to introduce the new SIB over F1 needs to be further discussed.
XnAP signalling for exchange of neighbour cells’ PTM configuration is not supported.
No enhancement to enable network to be aware of the distribution of UEs receiving multicast in RRC_INACTIVE is agreed.
This MBS Assistance Information is purely assistance information which does not control on the RRC state of UE which is up to gNB implementation?


In this contribution, we will continue to analyse the multicast reception in RRC_INACTIVE state. 
Discussion
Assistance Information
From the discussion in last meeting, majority of companies propose to introduce an MBS related assistance information corresponds to the description in SA2 TS 23.247. The specification in TS 23.247 is shown as follow:
	The decision in NG-RAN may use the following information provided from 5GC:
-	Existing MBS session QoS parameters, e.g. the most demanding ARP and 5QI of all MBS QoS Flow within the MBS session.
-	MBS assistance information for the MBS session, the MBS assistance information for the MBS session is an optional parameter and associated with one MBS session, which consists of an indication that the UE is preferred to be kept in connected when the related MBS session that the UE joined is active. When the NG-RAN node receives this information, the NG-RAN may determine to keep the UE in RRC_CONNECTED state even if the MBS session data is supported to be received in RRC_INACTIVE state.
 Editor's note:	The MBS assistance information protocol details require RAN WG feedback, e.g. whether the indication is enough.
NOTE 1:	How the NG-RAN nodes perform those decisions is up to NG-RAN implementation.
NOTE 2:	The "RRC Inactive Assistance Information" in clause 5.3.3.2.5 of TS 23.501 [5] is sent by AMF to NG-RAN, whether and how it is used by NG-RAN for deciding whether to send a UE to RRC_INACTIVE state is decided by NG-RAN.


From the yellow highlight part, it is clearly shown that this MBS assistance information written in SA2 specification is purely assistance information and NG-RAN node would perform the decision up to NG-RAN implementation. The final decision that moving some UE(s) receiving multicast MBS data from RRC_CONNECTED to RRC_INACTIVE state is performed in RAN node. Hence, we think RAN3 should temporarily lay aside the dispute over interpretation of assistance information. It is proposed to introduce the MBS assistance information which does not control on the RRC state of UE is performed by gNB implementation.
Observation 1: The final decision that moving some UE(s) receiving multicast MBS data from RRC_CONNECTED to RRC_INACTIVE state is performed in RAN node.
Proposal 1: It is proposed to introduce the MBS assistance information which does not control on the RRC state of UE is performed by gNB implementation.
In SA2 TS 23.247, the specification text of MBS assistance information provided to NG-RAN after UE joined the MBS session is described below:
	Per the MBS session that the UE joined, the related "MBS assistance information for the MBS session" is provided to NG-RAN by the SMF if the MBS assistance information is available in the SMF and the MBS session that the UE joined is included in the MBS assistance information. The SMF gets from the UDM the "MBS assistance information", which is provisioned by the AF via the NEF to the UDM as part of the MBS subscription data and includes all the MBS session ID(s), where the UE is preferred to be kept connected when the related MBS session that the UE joined is active (as specified in clause 6.4). The SMF provides the "MBS assistance information for the MBS session" to the NG-RAN as part of the associated PDU session information within the N2 SM information in the procedures where the associated PDU session information need be sent to NG-RAN node, e.g. PDU Session modification for UE joining, handover procedure.


From the yellow highlight part, SA2 states that the SMF provides the MBS assistance information to the NG-RAN node within the N2 SM information. Therefore, for NGAP, the MBS assistance information IE should be added in the MBS Session Setup Request List IE and MBS Session Setup or Modify Request List IE in PDU Session Resource Setup/Modify Request procedure.
Proposal 2: For NGAP, the MBS assistance information IE should be added in the MBS Session Setup Request List IE and MBS Session Setup or Modify Request List IE in PDU Session Resource Setup/Modify Request procedure.
In addition, the specification text of mobility procedures to enable delivery of multicast MBS session data to UEs in RRC_INACTIVE state in SA2 TS 23.247 is described below:
	-	The MBS session information transferred from source NG-RAN towards target NG-RAN also include MBS assistance information for the MBS session if such information is available at the source RAN node.
Editor's note: It is up to RAN WG to confirm that the MBS session information transferred from source NG-RAN towards target NG-RAN includes MBS assistance information.
NOTE 1:	In deployments where not all the MBS supporting NG RAN nodes support delivery of multicast MBS session data to UEs in RRC_INACTIVE state, a source NG-RAN node not supporting delivery of multicast MBS session data to UEs in RRC_INACTIVE state will not provide MBS assistance information for the MBS session to the target NG-RAN node.


During Xn based handover procedure, in deployments where source NG-RAN node and target NG-RAN node both support delivery of multicast MBS session data to UEs in RRC_INACTIVE state, source RAN node needs to transfer the MBS assistance information from source NG-RAN towards target NG-RAN. In TS 38.423, MBS session information included in MBS Session Information List IE is contained in HANDOVER REQUEST message and RETRIEVE UE CONTEXT RESPONSE message. For XnAP, we think it is suitable to follow the legacy way by adding the MBS assistance information IE within HANDOVER REQUEST message and RETRIEVE UE CONTEXT RESPONSE message.
Proposal 3: For XnAP, add the MBS assistance information IE within HANDOVER REQUEST message and RETRIEVE UE CONTEXT RESPONSE message.
Regard to interpretations on MBS assistance information, two interpretations are proposed in previous meeting:
Interpretation 1: UE is preferred to be kept in RRC connected when receiving the related MBS session data.
Interpretation 2: UE requires preferential treatment within the multicast group, guaranteeing steady and prompt provision of system resources for data transmission and reception.
[bookmark: _Hlk131765721]From our view, we slightly prefer to adopt the interpretation 2, since RAN is the node who decides the RRC state for  UE and what the 5GC only aware is CM states. If the assistance information is indicated in terms of interpretation1, this IE will suggest UE to stay in connected state which is beyond the responsibility of SA2. From our view, the information provided from 5GC to RAN shall never influence RAN internal properties directly, which should be abstract traffic/service characteristics or descriptions. 
[bookmark: _Hlk131765736]Proposal 4: Prefer to adopt the interpretation 2, since RAN is the node who decides the RRC state for UE and what the 5GC only aware is CM states.
[bookmark: _Hlk134285481]F1 impact of PTM configuration delivery
[bookmark: _Hlk131452144]In previous meeting, we discussed the two ways of supporting PTM configuration delivery via F1 interface. If we adopt the way of delivering PTM configuration via MCCH, we already agreed that “Additional protocol function for multicast MCCH configuration is expected to be included in F1 Multicast Context management procedures, based on RAN2 progress on MCCH matters.” Since the low layer configurations are generated by gNB-DU, some RRC information should be transferred from CU to DU within a new IE. Followed by the Broadcast Context Management procedure, it is proposed to introduce a new multicast CU to DU RRC Information IE in Multicast Context Management procedure. Sharing the same function with the MBS CU to DU RRC Information IE which is shown below, this new IE indicates the multicast CU to DU RRC Information and the detail content of this IE depends on RAN2 discussion.
	[bookmark: _Toc99038904][bookmark: _Toc99731167][bookmark: _Toc105511298][bookmark: _Toc105927830][bookmark: _Toc106110370][bookmark: _Toc113835807]9.3.1.225	MBS CU to DU RRC Information
This IE indicates the MBS CU to DU RRC Information.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	MBS Broadcast Cell List
	M
	
	
	

	>MBS Broadcast Cell Item
	
	1 .. <maxCellingNBDU>
	
	

	>>NR CGI
	M
	
	NR CGI
9.3.1.12
	

	>>mtch-neighbourCell
	O
	
	OCTET STRING
	mtch-neighbourCell, as defined in TS 38.331[8]

	MRB PDCP Config Broadcast
	O
	
	OCTET STRING
	MRB-PDCP-ConfigBroadcast, as defined in TS 38.331[8]



	Range bound
	Explanation

	maxCellingNBDU
	Maximum no. cells that can be served by a gNB-DU. Value is 512.





Proposal 5: If delivering PTM configuration via MCCH, agree to introduce a new multicast CU to DU RRC Information IE in Multicast Context Management procedure.
If we adopt the way of delivering PTM configuration via RRCRelease message, RAN2 has the conclusion shown as follow:
	When network configures UE to receive multicast in INACTIVE state, RRCRelease message with suspendconfig can be used to deliver the PTM configuration. 


Hence, CU needs to know the PTM configurations of all the joint multicast sessions of the UE. There are two options for notifying gNB-CU the latest PTM configurations.
Option 1: CU-CP will request DU to provide the PTM configurations using UE Context Management procedure;
Option 2: Include the PTM configuration in Multicast Context Setup/Modification procedure;
For the Option 1, since RRCRelease message is UE dedicated message, providing the PTM configuration by the UE associated procedure between CU and DU seems more reasonable. However, the PTM configurations of the MBS session for all UEs are identical. Providing the same PTM configuration from DU to CU using UE-associated signalling for each UE in multiple times is inefficient.
For the Option 2, the PTM configuration for each multicast session are provided by Multicast Context Setup/Modification procedure. Currently there is no IE carrying the PTM configuration for each multicast session from DU to CU. A new IE should be introduced to carry the PTM configuration for multicast session. 
From our perspective, it seems that more efficient to introduce a new IE carrying the PTM configuration for each multicast session from in Multicast Context Setup/Modification procedure, and the design of detail IE should be further discussed.
Proposal 6: If delivering PTM configuration via RRCRelease message, agree to introduce a new IE carrying the PTM configuration for each multicast session from in Multicast Context Setup/Modification procedure, and the design of detail IE should be further discussed.
Regard to the new SIBx, in last meeting, we made the conclusion that RAN3 acknowledged the new SIB defined in RAN2 and how to introduce the new SIB over F1 needs to be further discussed. Similar with the handling of SIB20, broadcast MCCH configuration, the new SIB may also be generated by the gNB-DU. Considering the impact of F1AP, the new SIB could also be provided to gNB-CU. Followed the way of design for SIB20, the new SIBx is only for multicast MCCH. Hence, the new SIBx information should be encoded in gNB-DU System Information IE in F1 SETUP REQUEST and GNB-DU CONFIGURATION UPDATE message.
Proposal 7: The new SIBx information should be encoded in gNB-DU System Information IE in F1 SETUP REQUEST and GNB-DU CONFIGURATION UPDATE message.
Xn impact of MBS inactive reception
During last RAN2 meeting, they agreed the following conclusion:
	The neighbor cell list mechanism for multicast reception in RRC_INACTIVE may be configured e.g. it can be used by UE to resume RRC connection if service is not available in the re-selected cell by NCL, without reading MCCH in the re-selected cell, in some aspects similar to Rel-17 NCL mechanism in MBS broadcast.


[bookmark: _Hlk134793268]It is noted that UE can use the ongoing MBS service information for the neighbor cells to resume RRC connection if UE moves to a NG-RAN node without MBS service or without the capability for multicast transmission to RRC_Inactive UEs. NG-RAN node should obtain ongoing MBS service information for the neighbor cells before it sends to UE. Hence, there will be XnAP impact to exchange the neighbor cells information where the MBS service is ongoing in Xn Setup/Modification procedure. Furthermore, the capability of whether NG-RAN node supports multicast transmission to RRC_Inactive UEs also could be exchange over XnAP.
Proposal 8: The neighbor cells information where the MBS service is ongoing should be exchange in Xn Setup/Modification procedure.
Proposal 9: The capability of whether NG-RAN node supports multicast transmission to RRC_Inactive UEs could be exchanged over XnAP.
Conclusions
In this paper, we have discussed the multicast reception in RRC_INACTIVE state. The proposals are listed below:
Observation 1: The final decision that moving some UE(s) receiving multicast MBS data from RRC_CONNECTED to RRC_INACTIVE state is performed in RAN node.
Proposal 1: It is proposed to introduce the MBS assistance information which does not control on the RRC state of UE is performed by gNB implementation.
Proposal 2: For NGAP, the MBS assistance information IE should be added in the MBS Session Setup Request List IE and MBS Session Setup or Modify Request List IE in PDU Session Resource Setup/Modify Request procedure.
Proposal 3: For XnAP, add the MBS assistance information IE within HANDOVER REQUEST message and RETRIEVE UE CONTEXT RESPONSE message.
Proposal 4: Prefer to adopt the interpretation 2, since RAN is the node who decides the RRC state for UE and what the 5GC only aware is CM states.
Proposal 5: If delivering PTM configuration via MCCH, agree to introduce a new multicast CU to DU RRC Information IE in Multicast Context Management procedure.
Proposal 6: If delivering PTM configuration via RRCRelease message, agree to introduce a new IE carrying the PTM configuration for each multicast session from in Multicast Context Setup/Modification procedure, and the design of detail IE should be further discussed.
Proposal 7: The new SIBx information should be encoded in gNB-DU System Information IE in F1 SETUP REQUEST and GNB-DU CONFIGURATION UPDATE message.
Proposal 8: The neighbor cells information where the MBS service is ongoing should be exchange in Xn Setup/Modification procedure.
Proposal 9: The capability of whether NG-RAN node supports multicast transmission to RRC_Inactive UEs could be exchanged over XnAP.
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