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Discussion and Decision
1 Introduction
In this contribution, we would like to clarify the UE operation related to the multicast session and MRB configuration in RRC_INACTIVE state.  

2 Discussion

Issue 1: about the connected multicast configuration when in RRC_INACTIVE
For connected multicast configuration (including the MBS session and MRB), in legacy R17 multicast operation, UE will suspend MRB and stores the configuration in UE Inactive AS Context upon entering the RRC_INACTIVE state; and restore the previous configuration from UE Inactive AS Context and resume the MRB upon returning to RRC_CONNECTED state. 
In Rel-18, the introduction of the inactive multicast reception just focuses on the inactive UE behavior, and it should not impact the legacy UE behavior in RRC_CONNECTED state. And UE should maintain the connected and inactive multicast configuration separately. 
Proposal 1: Confirm the UE operation on connected multicast configuration (including MBS session and MRB) is not impacted by the inactive multicast reception:
· Upon entering RRC_INACTIVE state, UE stores the connected multicast configuration in UE Inactive AS Context;

· Upon returning to RRC_CONNECTED state, UE restores the connected multicast configuration from UE Inactive AS Context upon receiving the RRCResume message. 
The clarification has no spec impact. 

Issue 2: about the inactive multicast session set 
Following agreements are related to the multicast session configuration for inactive multicast reception. 
· UE shall join in the multicast session before receiving multicast in RRC INACTIVE (RAN2#121).
· NW indicates which multicast service can be received in INACTIVE in suspendConfig of RRC Release (RAN2#123).

According to the agreements, we observe that the inactive multicast session set should not be outside the set of connected multicast sessions, and should be explicitly provided in RRCRelease message, and UE is only allowed to perform inactive multicast reception for the sessions in the inactive multicast session set. 
As indicated in the example shown in Figure-1, the connected multicast MBS session set is {#1,#2, #3}, and network configures the inactive multicast MBS session set is {#1, #2} in RRCRelease; when UE is in RRC_INACTIVE state, UE shall only support the inactive reception for multicast session#1 and #2.  
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Figure-1. Example of the inactive multicast session set

But according to current RRC spec, there is no description about the relationship between the connected multicast session set and inactive multicast session set. Therefore, we would like to confirm the above understandings and make it clear in the spec. 
Proposal 2: Confirm that the inactive multicast session set shall be provided in RRCRelease.

Proposal 3: Confirm that the inactive multicast session set should not be outside the connected multicast session set. 
Proposal 4: Confirm that RRC_INACTIVE UE should not establish the MBS session (according to MBSMulticastConfiguration) outside the inactive multicast session set. 
Following is the corresponding TP in RRC spec. 
	5.10
MBS multicast reception in RRC_INACTIVE
5.10.1
Introduction

5.10.1.1
General

UE configured to receive MBS multicast service(s) in RRC_INACTIVE that the UE has joined applies MBS multicast procedures described in this clause. 
The MBS multicast session set for receiving in RRC-INACTIVE is within the set of MBS multicast sessions configured in RRC-CONNECTED and shall be provided in RRCRelease. The RRC_INACTIVE UE should not establish the MBS session according to MBSMulticastConfiguration via MCCH which is outside the inactive multicast session set. 
MBS multicast configuration information is provided in RRCRelease and on multicast MCCH logical channel.

When there is temporarily no data for an active multicast session or when the multicast session is deactivated, the network notifies the UE to stop monitoring the corresponding G-RNTI via MBS multicast configuration information. If the UE is notified to stop monitoring the G-RNTI(s) for all the joined multicast sessions, it stops monitoring the Multicast MCCH-RNTI for the cell where it received the notification.
Multicast MCCH carries the MBSMulticastConfiguration message which indicates the MBS multicast sessions that are provided in the cell as well as the corresponding scheduling related information for these sessions. Optionally, the MBSMulticastConfiguration message may also contain a list of neighbour cells providing the same MBS multicast service(s) for RRC_INACTIVE as provided in the current cell. The configuration information required by the UE to receive multicast MCCH is provided in SIB24.


Issue 3: about the inactive multicast operation when returning to RRC_CONNECTED

RAN2#124 made the following RAN2 agreements on the RRC state transition from RRC CONNECTED to RRC INACTIVE.
· For transition from RRC CONNECTED to RRC INACTIVE, the same LCIDs are used for the same MRBs if UE continues in the same cell from which it received RRCRelease.
· MRB continuity is guaranteed only when the UE transits from RRC CONNECTED to RRC INACTIVE in the same cell. 
· Upon transition to RRC_INACTIVE from RRC_CONNECTED, MAC is reset (including flushing of soft buffer for HARQ process used for multicast reception in RRC_INACTIVE). No spec impact is expected.

· Upon transition to RRC_INACTIVE from RRC_CONNECTED, MAC is reset (including stopping of drx-HARQ-RTT-TimerDL-PTM and drx-RetransmissionTimerDL-PTM, if running). No spec impact is expected.

But it’s still unclear on the UE operation about the multicast reception upon RRC state transition from RRC_INACTIVE to RRC_CONNECTED.
According to current spec as below, upon reception of RRCResume message, UE will discard the inactive multicast configuration (if only provided in RRCRelease) and stop inactive multicast reception. 
	5.3.13.4
Reception of the RRCResume by the UE

The UE shall:
……

1>
release the suspendConfig except the ran-NotificationAreaInfo;
……
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But UE operation on the inactive multicast reception is unclear during the RRC Resume procedure (before receiving RRCResume message). In our understanding, UE should stop the inactive multicast reception when the RRC Resume procedure is initiated, because UE may not be able handle the initial access procedure for RRC connection resumption and inactive multicast reception simultaneously. 

Proposal 5: UE shall stop inactive multicast reception when RRC resume procedure is initiated.  

Proposal 6: UE shall release the MBSMulticastConfiguration when UE initiates RRC Resume procedure. 
To avoid the MAC impact of the inactive multicast operation on connected operation (i.e. due to the variable of the HARQ process (e.g. NDI) and PTM DRX timer), UE shall reset MAC when initiating the RRC Resume procedure. 
Proposal 7: UE shall reset MAC when UE initiates RRC Resume procedure. 
Following is the corresponding TP of the RRC spec to capture the proposal 5,6,7. 
	5.3.13.2
Initiation

The UE initiates the procedure when upper layers or AS (when responding to RAN paging, upon triggering RNA updates while the UE is in RRC_INACTIVE, upon requesting multicast reception as specified in clause 5.3.13.1d, for NR sidelink communication/discovery/V2X sidelink communication as specified in clause 5.3.13.1a, for NR sidelink positioning as specified in clause 5.3.13.1c, for requesting configuration for SRS for positioning, for activation of preconfigured Positioning SRS in RRC_INACTIVE, upon receiving RRCRelease message including resumeIndication) requests the resume of a suspended RRC connection or requests the resume for initiating SDT as specified in clause 5.3.13.1b.

The UE shall ensure having valid and up to date essential system information as specified in clause 5.2.2.2 before initiating this procedure.

Upon initiation of the procedure, the UE shall:

……
1>
if MulticastConfigInactive-r18 is configured:

2>
release the stored MBSMulticastConfiguration;

3>
reset MAC;
1>
initiate transmission of the RRCResumeRequest message or RRCResumeRequest1 in accordance with 5.3.13.3.




Issue 4: about the MRB continuity
MRB continuity is supported during the RRC state transition and during the inactive mobility. Following are the related RAN2#124 agreements:
· For transition from RRC CONNECTED to RRC INACTIVE, the same LCIDs are used for the same MRBs if UE continues in the same cell from which it received RRCRelease. 

· MRB continuity is guaranteed only when the UE transits from RRC CONNECTED to RRC INACTIVE in the same cell.
· In a “synced” RNA area, the order of MRBs within the same session configuration in the source and target cells’ MCCH messages should be consistent. 

In summary, for the inactive multicast session configured with MRB continuity, the order of MRBs within the MRB session shall not be changed, and the MRB configuration can be modified. 
Observation: The inactive multicast session configured with MRB continuity, the MRB within the MRB session can only be modified. 

Followings are the MRB continuity related description in section 5.10.3.1 of RRC spec, and the issues to be addressed. 
Case 1: MRB continuity during inactive mobility

· RRC description

The UE may perform multicast MRB modification when it moves to a cell where the PDCP COUNT of the corresponding multicast MRB is synchronized within the RNA. 
· Issue 
The sync configuration (i.e. pdcp-SYNC-indicator) is provided per multicast session not MRB. Therefore, the description of “corresponding multicast MRB is synchronized within the RNA” can not exactly reflect RAN2 agreements based on the ASN.1 design of inactive multicast configuration.
· Proposed description
The UE only performs multicast MRB modification of the multicast session with pdcp-SYNC-indicator set to TRUE when it moves to a cell where the PDCP COUNT of the corresponding multicast MRB is synchronized within the RNA. 
Case 2: for MRB continuity during RRC state transition

· RRC description

Upon transition from RRC_CONNECTED to RRC_INACTIVE in the same cell, the UE can continue using the multicast MRBs used in RRC_CONNECTED.

· Issue 
When UE enters RRC_INACTIVE state, UE can use the current multicast MRB for inactive multicast reception but cannot use the connected multicast MRB configuration. To avoid the ambiguity, it should be clearly indicated that UE shall apply the multicast MRB configuration in MBS-SessionInfoListMulticast. 
· Proposed description
Upon transition from RRC_CONNECTED to RRC_INACTIVE in the same cell, the UE shall apply the the multicast MRB configuration in MBS-SessionInfoListMulticast, and can continue using the multicast MRBs used in RRC_CONNECTED.

Proposal 8: Agree the following TP in section 5.10.3.1 of RRC spec. 

The UE only performs multicast MRB modification of the multicast session with pdcp-SYNC-indicator set to TRUE when it moves to a cell where the PDCP COUNT of the corresponding multicast MRB is synchronized within the RNA.
 The UE only performs multicast MRB modification of the multicast session with pdcp-SYNC-indicator set to TRUE when it moves to a cell where the PDCP COUNT of the corresponding multicast MRB is synchronized within the RNA. 
3 Conclusion
According to the analysis in section 2, we propose that:
< Issue 1: about the connected multicast configuration when in RRC_INACTIVE >
Proposal 1: Confirm the UE operation on connected multicast configuration (including MBS session and MRB) is not impacted by the inactive multicast reception:

· Upon entering RRC_INACTIVE state, UE stores the connected multicast configuration in UE Inactive AS Context;

· Upon returning to RRC_CONNECTED state, UE restores the connected multicast configuration from UE Inactive AS Context upon receiving the RRCResume message. 

< Issue 2: about the inactive multicast session set >

Proposal 2: Confirm that the inactive multicast session set shall be provided in RRCRelease.

Proposal 3: Confirm that the inactive multicast session set should not be outside the connected multicast session set. 
Proposal 4: Confirm that RRC_INACTIVE UE should not establish the MBS session (according to MBSMulticastConfiguration) outside the inactive multicast session set. 
< Issue 3: about the inactive multicast operation when returning to RRC_CONNECTED >
Proposal 5: UE shall stop inactive multicast reception when RRC resume procedure is initiated.  

Proposal 6: UE shall release the MBSMulticastConfiguration when UE initiates RRC Resume procedure. 

Proposal 7: UE shall reset MAC when UE initiates RRC Resume procedure. 

< Issue 4: about the MRB continuity>
Observation: The inactive multicast session configured with MRB continuity, the MRB within the MRB session can only be modified. 

Proposal 8: Agree the following TP in section 5.10.3.1 of RRC spec. 

The UE only performs multicast MRB modification of the multicast session with pdcp-SYNC-indicator set to TRUE when it moves to a cell where the PDCP COUNT of the corresponding multicast MRB is synchronized within the RNA.
 The UE only performs multicast MRB modification of the multicast session with pdcp-SYNC-indicator set to TRUE when it moves to a cell where the PDCP COUNT of the corresponding multicast MRB is synchronized within the RNA. 
