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1. Introduction
The following agreements were made during the RAN2#123 meeting for UP issues for multicast reception in RRC_INACTIVE.
	· [bookmark: _Hlk146556883]NW indicates which multicast service can be received in INACTIVE in suspendConfig of RRC Release. FFS how exactly this is indicated
· Unless blocking issues are identified, UE behaviour is not to suspend corresponding multicast MRBs and to keep using them in INACTIVE
· For “non-synchronised“ cell (in terms of PDCP COUNT), upon cell reselection, UE sets the initial PDCP count of the MRB for the multicast reception in RRC_INACTIVE state based on the same mechanism as R17 MBS broadcast.
· One cell can indicate "synchronized", if by implementation, it follows a common QoS flow to MRB mapping rule and at the same time PDCP COUNT is set according to the MBS QoS Flow SN.
· FFS how the UE is indicated about cells being synchronized (i.e. what information the NW needs to provide to the UE)
· Solutions which require COUNT broadcasting via MCCH are not considered
· SPS is not supported for multicast reception in RRC_INACTIVE.
· [bookmark: _Hlk146554690]RAN2 enables RRC_INACTIVE UE receiving multicast to also receive possible PTM retransmissions initiated by UEs receiving multicast in RRC_CONNECTED.
· Allow configuration of drx-HARQ-RTT-TimerDL-PTM and drx-RetransmissionTimerDL-PTM for INACTIVE UEs (38.331).
· UE receiving MBS multicast in RRC_INACTIVE should start drx-HARQ-RTT-TimerDL-PTM and drx-RetransmissionTimerDL-PTM when reception of the transport block has not been successful. FFS the details, e.g. when the timers are started exactly.
· This is optional UE capability


In this contribution, we will further analyze the remaining issues based on the progress on multicast reception in RRC_INACTIVE.
2. Discussion
2.1 MRB handling 
[bookmark: _Hlk146556936]During the last meeting, it was agreed to keep on using the MRB used in RRC_CONNECTED state when releasing the UE to RRC_INACTIVE as follows:
NW indicates which multicast service can be received in INACTIVE in suspendConfig of RRC Release. FFS how exactly this is indicated
Unless blocking issues are identified, UE behaviour is not to suspend corresponding multicast MRBs and to keep using them in INACTIVE
We think the following issues should be addressed to support this solution:
1) [bookmark: _Hlk146566705]How does the UE associate the unsuspended MRB and MRB configured in RRCRelease/MCCH message?
In our companion contribution for CP issues [1], we propose to introduce MRB ID configuration in RRCRelease and MCCH message. If it is agreed to add MRB ID in RRCRelease and MCCH message, this issue can be solved. 
2) How does delta configuration work upon MRB configuration update via MCCH and during RRC resume?
In legacy, both delta configuration and full configuration are supported. However, in the MBS cases here, it is not clear how delta configuration should be performed, e.g., based on which configuration. For the MRB configuration update via MCCH, delta configuration may not work since the configuration structure in RRC_CONNECTED is different from that in MCCH for RRC_INACTIVE. For RRC resume procedure, if it is based on the latest configuration that is being used by the UE, it may not work due to similar reason as the former case. If it is based on the configuration kept from the RRC_CONNECTED, UE has to always store the original configuration even after cell-reselection. 
If delta configuration is not supported, data loss will happen during full configuration.
Proposal 1: RAN2 to discuss how to support delta configuration during MRB configuration update via MCCH and during RRC resume.

2.2 PDCP COUNT Continuity
In the RAN2#123 meeting, the following agreements on PDCP COUNT continuity for multicast reception in RRC_INACTIVE were achieved:
For “non-synchronised“ cell (in terms of PDCP COUNT), upon cell reselection, UE sets the initial PDCP count of the MRB for the multicast reception in RRC_INACTIVE state based on the same mechanism as R17 MBS broadcast.
One cell can indicate "synchronized", if by implementation, it follows a common QoS flow to MRB mapping rule and at the same time PDCP COUNT is set according to the MBS QoS Flow SN.
FFS how the UE is indicated about cells being synchronized (i.e. what information the NW needs to provide to the UE)
Solutions which require COUNT broadcasting via MCCH are not considered
Based on these agreements, the details of how cell synchronization is indicated is further discussed here. We think the simplest way is to introduce a simple per-cell indication in the MBSMulticastConfiguration message. Finer granularity seems not so necessary, e.g., per session. Then one cell can send this indication if the PDCP COUNT is set according to the MBS QoS Flow SN and it follows a common QoS flow to MRB mapping rule within an area by implementation. An example is given as follows:
MBSMulticastConfiguration-r18-IEs ::= SEQUENCE {
    mbs-SessionInfoList-r18     MBS-SessionInfoListMulticast-r18           OPTIONAL,   -- Need R
    mbs-NeighbourCellList-r18   MBS-NeighbourCellList-r17                  OPTIONAL,   -- Need S
    drx-ConfigPTM-List-r18    SEQUENCE (SIZE (1..maxNrofDRX-ConfigPTM-r17)) OF DRX-ConfigPTM-r17   OPTIONAL,   -- Need R
    pdsch-ConfigMTCH-r18        PDSCH-ConfigBroadcast-r17                  OPTIONAL,   -- Need S
    mtch-SSB-MappingWindowList-r18    MTCH-SSB-MappingWindowList-r17       OPTIONAL,   -- Need R
    thresholdMBS-List-r18    SEQUENCE (SIZE (1..maxNrofThresholdMBS-r18)) OF ThresholdMBS-r18   OPTIONAL,   -- Need R
    countSynchronization        ENUMERATED {true}                         OPTIONAL,   -- Need S
    lateNonCriticalExtension    OCTET STRING                              OPTIONAL,
    nonCriticalExtension        SEQUENCE {}                               OPTIONAL
}
Proposal 2: Introduce a PDCP COUNT synchronization indicator in MBSMulticastConfiguration message to indicate whether the PDCP COUNT is set according to the MBS QoS Flow SN and follows a common QoS flow to MRB mapping rule within an area by implementation.
In such case, if the UE receives the synchronization indicator in both source cell and target cell, it means the two cells are synchronized. Otherwise, the two cells are not synchronized. Different cases are illustrated in the below table:
	Case
	Source cell
	Target cell
	Results

	1
	No synchronization indicator
	No synchronization indicator
	PDCP COUNT is non-synchronized

	2
	No synchronization indicator
	With synchronization indicator
	PDCP COUNT is non-synchronized

	3
	With synchronization indicator
	No synchronization indicator
	PDCP COUNT is non-synchronized

	4
	With synchronization indicator
	With synchronization indicator
	PDCP COUNT is synchronized


Proposal 3: UE regards two cells as synchronized if both cells provide the "synchronization indicator". If at least one cell doesn’t provide the "synchronization indicator", the two cells should be assumed as non-synchronized.

2.3 DRX handling
During the RAN2#123 meeting, the following agreements on DRX for multicast reception in RRC_INACTIVE were achieved:
RAN2 enables RRC_INACTIVE UE receiving multicast to also receive possible PTM retransmissions initiated by UEs receiving multicast in RRC_CONNECTED.
Allow configuration of drx-HARQ-RTT-TimerDL-PTM and drx-RetransmissionTimerDL-PTM for INACTIVE UEs (38.331).
UE receiving MBS multicast in RRC_INACTIVE should start drx-HARQ-RTT-TimerDL-PTM and drx-RetransmissionTimerDL-PTM when reception of the transport block has not been successful. FFS the details, e.g. when the timers are started exactly.
This is optional UE capability
There is one parallel discussion in TEI18 about how to enable the UE to receive the PTM retransmission if the HARQ feedback is disabled. 
The two cases are similar and we can consider a similar solution for both cases. Basically, we think the NW can optionally configure drx-HARQ-RTT-TimerDL-PTM and drx-RetransmissionTimerDL-PTM to UEs in RRC_INACTIVE. And the UEs can start these timers based on implementation if configured. The details can be found in our companion contribution in [2].
Proposal 4: UE in RRC_INACTIVE can optionally start drx-HARQ-RTT-TimerDL-PTM and drx-RetransmissionTimerDL-PTM based on implementation, if configured.
Besides, RAN2 agreed that this is an optional UE capability. On top of this, we think the capability should be optional without signaling, since there is no strong motivation for the NW to know about this capability. If UEs in RRC_INACTIVE doesn’t not support this, they may simply ignore these timers in the configuration. There is no requirement on the UE to do anything if the UE doesn’t support starting these timers.
Proposal 5: PTM retransmission reception by INACTIVE UEs is an optional capability without capability signalling.
3. Conclusion
Based on the above discussion we have the following observations and proposals: 
MRB handling
Proposal 1: RAN2 to discuss how to support delta configuration during MRB configuration update via MCCH and during RRC resume.
PDCP COUNT Continuity
Proposal 2: Introduce a PDCP COUNT synchronization indicator in MBSMulticastConfiguration message to indicate whether the PDCP COUNT is set according to the MBS QoS Flow SN and follows a common QoS flow to MRB mapping rule within an area by implementation.
Proposal 3: UE regards two cells as synchronized if both cells provide the "synchronization indicator". If at least one cell doesn’t provide the "synchronization indicator", the two cells should be assumed as non-synchronized.
[bookmark: _GoBack]DRX handling
Proposal 4: UE in RRC_INACTIVE can optionally start drx-HARQ-RTT-TimerDL-PTM and drx-RetransmissionTimerDL-PTM based on implementation, if configured.
Proposal 5: PTM retransmission reception by INACTIVE UEs is an optional capability without capability signalling.
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