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[bookmark: _Ref492503575]Introduction
During RAN3#119bis, following are agreements related to Multicast reception in RRC_INACTIVE state.
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.
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?
RAN3#120 Agreements:
Agree the following statement in the stage 2 and stage 3 spec:
Stage 2 (38.300):
As specified in TS 23.247 [45], the gNB may receive from the 5GC MBS for a UE Assistance Information associated with a multicast MBS session, which assists the gNB in configuring the UE properly. The MBS Assistance Information indicates that the UE is expected to require dedicated resources very frequently. Based on this information, the gNB may decide the RRC state of the UE.
in Stage 3 (NGAP/XnAP), the definition is as follows:
This IE provide MBS Assistance Information as specified in TS 38.300 [8] and TS 23.247 [x].
No LS is sent to SA2 on the MBS Assistance Information definition related aspect.
Check progress in other WGs, and continue work on stage2/3.
RAN3#121 Agreements:
Introduce Multicast CU to DU RRC Information IE in F1AP Multicast Context Setup/Modification Request message.
Include PDCP configuration and (multicast specific) mtch-neighbourCell in Multicast CU to DU RRC Information IE.
gNB-CU indicates Multicast session status (active, deactivated) to gNB-DU via F1AP Multicast Context Setup/Modification Request messages.
Enable providing the (multicast specific) MBS Neighbour cell list in F1AP to the DU.
CU/CU-CP makes the final decision on whether to enable/disable “Inactive reception” mode for specific multicast session. 
FFS on the aspects of this decision (e.g. per cell, per DU, per session, per UE, etc.)
An indication should be introduced in F1AP Group Paging message to inform DU that inactive reception is allowed for this MBS session and thereby DU could notify UE via Uu Group Paging message.
Which option should be adopted to provide the PTM configuration from the gNB-DU to enable UEs being configured with the PTM configuration before moving the UE to RRC_INACTIVE?
Option 1: CU retrieves the PTM configuration from DU via CU initiated Multicast context modification procedure.
Option 2: During active MBS multicast sessions, the DU always ensures that the CU is provided with the latest PTM configuration via a new DU initiated Multicast context modification procedure.
Option 3: CU retrieves the PTM configuration from DU via CU initiated UE context modification procedure.
FFS whether additional assistance information is needed from DU to CU to make decision on activation of “Inactive reception” for specific multicast session.
Whether and how to support “temporary no data” and “DL data arrival” from CU-UP to CU-CP for multicast session? FFS on whether to introduce a new procedure.  
Discuss the issue in TEI17 first, then check whether the issue and solution in TEI17 apply in R18.
Check progress in other WGs, and continue work on stage2/3
This contribution discusses about remaining enhancements to support multicast data reception by UEs in RRC_INACTIVE state.
Rel-18 Support of Multicast for RRC_INACTIVE state UEs
Issue 1: Multicast Neighbour Cell list Information delivery over F1-AP Interface 

RAN3#121bis:
Whether to consider on a new procedure for delivery of MBS-NeighbourCellList IE and the thresholdMBS-List IE or existing procedure for multicast or F1 interface management procedures.
In R17 MBS, MBS-NeighborCellList IE is delivered from CU-CP to DU via F1-AP Interface Management Procedure and whether a particular MBS Session is available or not in neighbour cells is updated from CU-CP to DU via F1-AP Broadcast Context Management procedure. R17 correction paper [1] described about how to consolidate signalling for efficient F1-AP protocol design. The issue will exist for delivery of R18 Multicast Neighbour Cell List and MTCH-neighbor-Cell pointing to this neighbor cell list defined per MBS Multicast Session.
For R18 F1-AP signaling design, we should not repeat inefficient R17 Broadcast Signaling  design and we propose to adopt enhanced F1-AP signaling procedure.
Thus, we propose 
[bookmark: _Toc149599122]RAN3 agrees to enhance delivery of  MBS-NeighborCellList IE by moving from F1-AP Interface Management Procedure to F1-AP Multicast Context Management signalling procedure.
Issue 2: RRC_INACTIVE reception enable/disable indication from CU-CP to DU.  

As RAN3 already agreed that CU-CP is responsible for determining whether to deliver Multicast Service to UEs either in RRC_CONNECTED state or RRC_INACTIVE state.
In RAN3#121bis, it was agreed that CU-CP provide RRC Inactive Reception activation/deactivation on per cell level.
F1AP should support to enable/disable “Inactive reception” mode for specific multicast session on per cell level. FFS on implicit or explicit indication to enable/disable “Inactive reception” mode. 
It is clean approach to use explicit F1-AP signaling indication for CU-CP to inform DU about RRC_INACTIVE state enable/disable per cell level.
[bookmark: _Toc149599123]By using explicit indication in F1-AP Multicast Context Management signalling, CU-CP informs DU Cells to enable/disable “RRC_INACTIVE state transmission” of Multicast Service.
Issue 3: New SIB in DU for supporting Multicast MCCH   
During the RAN2#120, it was agreed to adopt combination of RRC dedicated signaling and MCCH based Multicast bearer configuration.
We will have a mixed approach and we start with the following:
When NW configures UE to continue the multicast reception in INACTIVE state, NW provides the PTM configuration for the activated multicast session via the RRC dedicated signalling, at least for the serving cell (FFS other cases).
MCCH is used in case there is a need to indicate a PTM configuration in case there is a need for change in PTM config or during mobility beyond serving cell / gNB. FFS session status change and other indications. 
We assume that the UE can only receive multicast service after it joined the session.
FFS whether MCCH configuration is initially provided to the UE via dedicated signalling.

RAN2#121 Agreement:
We introduce a new MCCH logical channel for multicast in INACTIVE (different from broadcast MCCH)
Multicast MCCH configuration is provided via new SIB. 

RAN3#119bis Agreement:
RAN3 acknowledged the new SIB defined in RAN2 and how to introduce the new SIB over F1 needs to be further discussed.
During RAN3#119bis email discussion, R3-231888 F1-AP signaling enhancements needed to support introducing new SIB for Multicast MCCH was discussed and summary indicates that “ Introduce the new SIB in the gNB-DU System Information IE, which is contained in F1 SETUP REQUEST message and GNB-DU CONFIGURATION UPDATE message. Detailed signalling pending on RAN2 progress.”
Thus, we propose 
[bookmark: _Toc149599124][bookmark: _Toc134567546][bookmark: _Toc142493062][bookmark: _Toc146402118]Introduce the new SIBxx in the gNB-DU System Information IE, which is contained in F1 SETUP REQUEST message and GNB-DU CONFIGURATION UPDATE message. 
Issue 4: F1-AP Group Paging enhancement.
When gNB decides to provide the multicast service in RRC_INACTIVE state, it is possible to release RRC_CONNECTED state UEs which are actively receiving multicast service into RRC_INACTIVE state. In some cases, UEs which have joined Inactive Multicast session and gNB released those UEs into either RRC_IDLE or RRC_INACTIVE state when Multicast session is deactivated. When Multicast session is activated, it should be possible to alert both RRC_IDLE and RRC_INACTIVE state UEs. In R17, Group paging method was used to alert Multicast session activation. In R18, for RRC_INACTIVE state UEs, RAN2 agreed to use enhanced group paging mechanism to indicate Multicast session activation. If RRC_INACTIVE UEs already have Multicast MRB configuration based on dedicated RRC signaling, these UEs can start receiving Multicast service without resume RRC connection. If RRC_INACTIVE R18 UEs does not have Multicast MRB configuration, then they can get MRB configuration by reading Multicast MCCH. 
Following are RAN2 agreements regarding Multicast Session activation:
RAN2#119bis Agreement:
· For both option 1 and option 2, as a baseline, group paging can be used to switch UEs receiving multicast from RRC_INACTIVE to RRC_CONNECTED, and UEs continue the multicast reception in CONNECTED. FFS if there is any potential issue if Rel-17 group paging is reused. FFS if there are other cases when UE triggers resume. FFS if MCCH can also be used in case of option 2.
· Rel-18 UE in INACTIVE can be informed when the session is activated (Details FFS).
· As a baseline, group paging can be used to inform Rel-18 UE(s) about the session activation (Details FFS, e.g., UE behavior when receiving such group notification).
· If a UE is in RRC_INACTIVE and is configured to receive a multicast session in RRC_INACTIVE, the UE may be notified when the multicast session is deactivated. FFS how (e.g., informed via group paging, MCCH, or other ways).

RAN2#121bis Agreement:
· 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). Details FFS.

RAN2#122 Agreement:
Introduce a new indication per tmgi in the group paging which informs Rel-18 UEs having a valid PTM configuration to receive the multicast in RRC_INACTIVE.

RAN3#121 Agreement:
An indication should be introduced in F1AP Group Paging message to inform DU that inactive reception is allowed for this MBS session and thereby DU could notify UE via Uu Group Paging message.
When enhanced Group Paging is transmitted by DU to Multicast UEs in RRC_IDLE and RRC_CONNECTED state UEs, group paging message has to indicate per each TMGI, whether R18 UEs capable of Multicast RRC_INACTIVE state can start to receive Multicast service in RRC_INACTIVE state without resuming RRC connection or not. In order for DU to provide such indication in enhanced RRC Group Paging Message to R18 UEs, CU-CP F1 Multicast Group Paging message has to provide such an additional indication per Multicast Session ID and same is applicable for Xn Multicast Group Paging message as well.
It is possible that CU-CP may decide to trigger some UEs to resume RRC connection to start receiving Multicast service. This means that same RRC Paging message may have both MBS Session ID associated with a new indicator and UE specific paging records. In F1-AP Group paging message, it is beneficial to introduce UE specific paging identifier in addition to existing MBS Session ID. If UE specific Paging identifier is received, those UEs will get into RRC_CONNECTED state to start receiving Multicast Service and other UEs will continue to remain in RRC_INACTIVE state to receive Multicast Service if new Indicator is provided.
[bookmark: _Toc142493988][bookmark: _Toc146402111]RAN2 agreed to introduce new indication per TMGI in RRC Group Paging Message to inform RRC_INACTIVE UEs to start receiving activated Multicast session.
[bookmark: _Toc146402112]UE specific paging record need to be included in RRC Paging message to enable specific UEs to resume RRC Connection for receiving Multicast Service in RRC_CONNECTED state.
Based on above discussion, we propose
[bookmark: _Toc127220209][bookmark: _Toc127220961][bookmark: _Toc131636463][bookmark: _Toc131700092][bookmark: _Toc134567550][bookmark: _Toc142493066][bookmark: _Toc146402123][bookmark: _Toc149599125]Introduce UE specific paging identifier in F1-AP Group Paging message to enable DU to add UE specific Paging Records in addition to MBS Session ID so that same RRC Paging can be used inform some UEs to get into RRC_CONNECTED state and other UEs to continue to receive Multicast service in RRC_INACTIVE state. 

Issue 5: NG-AP Group Paging enhancements. 
In NG-AP, 5GC uses group paging message to inform Multicast UEs about Multicast session activation or to release Multicast session. But there is no explicit indication in NG-AP Group Message, to indicate the purpose of NG-AP Group Paging Message.
In SA2 stage-2 specification, MBS Group Paging is intended to inform UEs about both Multicast Session Activation Procedure and Multicast Session Release Indication as well. In SA2#159 October meeting, this issue was discussed but there was no conclusion.
 But in RAN3 NG-AP specification, NG-AP Group Paging is intended for Multicast Session Activation only. There exists discrepancy between SA2 Stage-2 specifications and RAN3 NGAP Stage-3 specifications. It is better to avoid discrepancies between SA2 and RAN WGs specification.
Following are RAN2 agreements.
	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). 
[bookmark: _Hlk141777395]Introduce a new indication per tmgi in the group paging which informs Rel-18 UEs having a valid PTM configuration to receive the multicast in RRC_INACTIVE.



From RAN3#121 :
Whether an indication should be introduced in NGAP Group Paging message to enable gNB to be aware of the cause of group paging?
In order for CU-CP to know whether NGAP RAN Paging is intended for Multicast Session Activation, so that CU-CP can indicate in F1-AP Group Paging about Multicast Session Activation (per TMGI), it is beneficial for enhancing NG-AP Group Paging Messages to include an explicit indication of Multicast Session Activation. This indication will assist RAN whether to include new indicator in both F1-AP Group Paging and RRC Paging message to inform RRC_INACTIVE UEs to continue to receive Multicast Service in RRC_INACTIVE state.
Thus, we propose
[bookmark: _Toc146402124][bookmark: _Toc149599126]Introduce an Indication in NGAP Group Paging message to enable gNB to be aware of the cause of group paging since Group Paging is used by 5GC for both Session Activation and Session Release procedures.
Issue 6: How gNBs exchange neighbour gNBs supporting MBS Sessions. 

RAN3#121bis:
FFS on whether/how to exchange the ongoing MBS service.
One of the key aspect of supporting Multicast reception in RRC_INACTIVE state is how to enable support for Multicast service continuity for RRC_INACTIVE state UE during mobility within RNA and outside RNA. Following are key RAN2 agreements related to Multicast service continuity.
RAN2#119 Agreement:
Multicast service continuity after cell reselection in RRC_INACTIVE state (i.e. without resuming RRC connection) will be supported (if the configuration of the new cell is available for the UE). FFS whether there are cases where the UE needs to resume the connection. FFS RAN3 impacts due to inter-gNB mobility.
Upon cell reselection to neighbour cells during active multicast session, if the configuration of the session is not available for the new cell for UEs in INACTIVE, then the UE is required to resume RRC connection to get the Multicast MRB configuration.

RAN2#121bis Agreement:
Similar to Rel-17 broadcast reception procedure, UE acquires new SIB and multicast MCCH to get PTM configuration after cell reselection.
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.
UE may trigger RRC connection resumption if the reception quality of the multicast data is below a configured threshold, FFS how to specify the threshold/reception quality.
Frequency prioritization may be provided to the UE for cell reselection for multicast reception in RRC_INACTIVE, detailed mechanism on how to identify the frequency info (e.g., SAI, USD, or frequency info directly provided by network) is FFS.
No need to define a mechanism other than the frequency prioritization, i.e., per cell based prioritization in cell re-selection, to help UE choose the right cell to camp on.
The neighbour 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.
In order to support both Multicast and Broadcast service neighbor cell information in both Multicast and Broadcast MCCH, for Inter gNB scenario, RAN3 need to introduce R17 Broadcast and R18 Multicast Neighbor Cell information in Xn-AP NG-RAN NODE CONFIGURATION UPDATE/RESPONSE Messages.
[bookmark: _Toc134567552][bookmark: _Toc142493068][bookmark: _Toc146402125][bookmark: _Toc149599127]Introduce both R18 Multicast and R17 Broadcast neighbour cell list information exchange in Xn-AP NG-RAN NODE CONFIGURATION UPDATE/RESPONSE messages.





Summary 
Based on the discussion, we have following observations: 
Observation 1.	RAN2 agreed to introduce new indication per TMGI in RRC Group Paging Message to inform RRC_INACTIVE UEs to start receiving activated Multicast session.
Observation 2.	UE specific paging record need to be included in RRC Paging message to enable specific UEs to resume RRC Connection for receiving Multicast Service in RRC_CONNECTED state.

Based on these observations and discussion above, we have the following proposals:
Proposal 1.	RAN3 agrees to enhance delivery of  MBS-NeighborCellList IE by moving from F1-AP Interface Management Procedure to F1-AP Multicast Context Management signalling procedure.
Proposal 2.	By using explicit indication in F1-AP Multicast Context Management signalling, CU-CP informs DU Cells to enable/disable “RRC_INACTIVE state transmission” of Multicast Service.
Proposal 3.	Introduce the new SIBxx in the gNB-DU System Information IE, which is contained in F1 SETUP REQUEST message and GNB-DU CONFIGURATION UPDATE message.
Proposal 4.	Introduce UE specific paging identifier in F1-AP Group Paging message to enable DU to add UE specific Paging Records in addition to MBS Session ID so that same RRC Paging can be used inform some UEs to get into RRC_CONNECTED state and other UEs to continue to receive Multicast service in RRC_INACTIVE state.
Proposal 5.	Introduce an Indication in NGAP Group Paging message to enable gNB to be aware of the cause of group paging since Group Paging is used by 5GC for both Session Activation and Session Release procedures.
Proposal 6.	Introduce both R18 Multicast and R17 Broadcast neighbour cell list information exchange in Xn-AP NG-RAN NODE CONFIGURATION UPDATE/RESPONSE messages.



References
[1] R3-234335: Correction of MBS Neighbor Cells


Error! Use the Home tab to apply docDCN to the text that you want to appear here.	Confidential and Proprietary – Qualcomm Technologies, Inc.	1
MAY CONTAIN U.S. AND INTERNATIONAL EXPORT CONTROLLED INFORMATION
Error! Use the Home tab to apply docDCN to the text that you want to appear here.	Confidential and Proprietary – Qualcomm Technologies, Inc.	1
MAY CONTAIN U.S. AND INTERNATIONAL EXPORT CONTROLLED INFORMATION
