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1	Introduction
In this paper we discuss the issues related to NR MBS reliability. 
2	Discussion
2.1	HARQ for MBS
For MBS service, at least ACK/NACK based HARQ feedback is supported for PTM multicast transmission/reception according to RAN1 agreement in the last meeting.
	RAN1#104e:

Agreements:
For RRC_CONNECTED UEs receiving multicast, support the following:
· ACK/NACK based HARQ-ACK feedback for multicast, 
· It is up to network to configure orthogonal PUCCH resources among UEs within the same group. 
· FFS: NACK-only based HARQ-ACK feedback for multicast, 
· It is up to network to configure the PUCCH resources and the PUCCH resources can be shared among UEs within the same group. 
· FFS details. 

[bookmark: _Hlk63422390][bookmark: _Hlk63422353]For enabling/disabling HARQ-ACK feedback for RRC_CONNECTED UE receiving multicast, 
· Option 3: RRC signalling configures the enabling/ disabling function of DCI indicating the enabling /disabling HARQ-ACK feedback.
· If RRC signalling configures the function, DCI indicates (explicitly or implicitly) whether HARQ-ACK feedback is enabled/disabled 
· FFS details on RRC signalling and DCI indicating. 
· If RRC signalling does not configure the function, DCI does not indicate enabling/disabling the HARQ-ACK feedback.
· FFS whether enabling or disabling the feedback is the default mode. 
· Option 2: RRC indicates enabling/disabling.
· FFS: whether down-selection between option 3 and option 2 is needed or support the both options. 
· FFS: enabling/disabling by MAC-CE.

RAN1#104bis-e Agreement:
Support NACK-only based HARQ-ACK feedback for RRC_CONNECTED UEs receiving multicast. 





It can be seen that for RRC_CONNECTED UE, HARQ-ACK feedback is supported for multicast, and RAN1 will further work on the details. Then, the next question is what are possible RAN2 impacts. 
From configuration perspective, UE shall be indicated whether HARQ-ACK feedback is enabled, and whether it is ACK/NACK based or NACK-only based. According to the progress in RAN1, there are three different ways on the table to enable/disable HARQ-ACK feedback:
· RRC signalling configures whether DCI indicates the enabling/disabling of HARQ-ACK feedback. Then, UE will understand if DCI carries the indication to enable/disable HARQ-ACK feedback, and act accordingly.
· RRC signalling directly configures whether HARQ-ACK feedback is enabled or disabled.
· MAC CE indicates whether HARQ-ACK feedback is enabled or disabled.
Due to the lack of details from RAN1 perspective, RAN2 is suggested to wait for RAN1 conclusion on HARQ-ACK feedback enabling/disabling before discussing the impact on RRC/MAC CE.

[bookmark: _Toc67928268][bookmark: _Toc71617374]RAN 1 supports HARQ feedback for multicast, e.g. UE specific ACK/NACK based or NACK-only based. 
[bookmark: _Toc67928260][bookmark: _Toc71617370]RAN2 waits for RAN1 progress before discussing whether/how to provide multicast HARQ configuration for enabling/disabling HARQ-ACK feedback. 

With respect to the HARQ process issue raised in [1], i.e. if MBS dedicated HARQ processes are needed, RAN1 agreed in their last meeting to leave the assignment of HARQ process for unicast or multicast up to NW implementation. Therefore, RAN2 may simply follow the spirit and no standard impact is needed.
	RAN1#104bis-e Agreement:
Conclusion:
The maximum number of HARQ processes per cell, currently supported for unicast, is kept unchanged for UE to support multicast reception.
· How to allocate HARQ processes between unicast and multicast is up to gNB.




[bookmark: _Toc67928265][bookmark: _Toc71617375]RAN1 agreed to leave allocation of HAQR processes between unicast and multicast up to gNB implementation.
[bookmark: _Toc71617371]RAN2 confirms the understanding that no dedicated MBS HARQ process is needed, and the allocation of HAQR processes between unicast and multicast is up to gNB implementation.

2.2	CA and CA based Duplication for MBS
Another issue we would like to discuss is whether to support carrier aggregation and CA based duplication for MBS services. In the legacy, CA and CA based duplication is used to enhance the reliability and data rate for transmission per unicast. For MBS transmission, we believe CA and CA based duplication could be also beneficial for those MBS services demanding high reliability or high data rate. 
For PTP transmission, it’s similar as unicast transmission, and thus we don’t see any issue to adopt CA and CA based duplication just like unicast in legacy. 
For PTM transmission, when applicable, gNB can transmit MBS packet via any common serving cell(s) among the relevant the group of UEs. Similarly, gNB may decide to adopt CA or CA based duplication to transmit packets to the relevant group of UEs. 
Considering the limited time in WI, RAN2 is suggested to at least support CA and CA-based duplication for PTP mode as in legacy unicast, and can FFS CA and CA-based duplication for PTM if time allows. 
[bookmark: _Toc67928266][bookmark: _Toc71617372]RAN2 is suggested to at least support CA and CA-based duplication for PTP mode as in legacy unicast. 
[bookmark: _Toc67928267][bookmark: _Toc71617373]FFS CA and CA-based duplication for PTM if time allows.

3	Conclusion
Based on the discussion above, we observe:
Observation 1	RAN 1 supports HARQ feedback for multicast, e.g. UE specific ACK/NACK based or NACK-only based.
Observation 2	RAN1 agreed to leave allocation of HAQR processes between unicast and multicast up to gNB implementation.


Based on the discussion above, we propose:

Proposal 1	RAN2 waits for RAN1 progress before discussing whether/how to provide multicast HARQ configuration for enabling/disabling HARQ-ACK feedback.
Proposal 2	RAN2 confirms the understanding that no dedicated MBS HARQ process is needed, and the allocation of HAQR processes between unicast and multicast is up to gNB implementation.
Proposal 3	RAN2 is suggested to at least support CA and CA-based duplication for PTP mode as in legacy unicast.
Proposal 4	FFS CA and CA-based duplication for PTM if time allows.
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