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1	Introduction
In this paper we discuss the issues related RLC mode and HARQ for 5G MB reliability. 
2	Discussion
For MBS service, HARQ operation is supported for PTM multicast transmission/reception according to RAN1 agreement in the last meeting.
	RAN1#103e:

Agreements:
For RRC_CONNECTED UEs, HARQ-ACK feedback is supported for multicast and no additional evaluation is needed to justify this.
· FFS: The detailed HARQ-ACK feedback solutions, e.g., ACK/NACK based, NACK-only based.
· FFS: HARQ-ACK feedback can be optionally disabled and/or enabled.



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. 
In our understanding, it highly depends on whether/how RAN1 uses PHY signalling (i.e. DCI) to carry HARQ operation related configurations, including HARQ enabling/disabling, HARQ-ACK type (i.e. ACK/NACK based, or NACK-only based), and resources in the UL to transmit HARQ feedback. If all needed information is provided per PHY signalling, there seems to be limited impact on RAN2 from configuration point of view. 
On the other hand, we are concerned about the use of HARQ processes for MBS services. Following the legacy standards, taking dynamic scheduling for example, gNB indicates the HARQ process ID in the DCI and needs to make sure the initial transmission and retransmission are associated with the same HARQ process ID. For MBS service data (re)transmission, when the (re)transmission is per multicast to a group of UEs, gNB has to ensure the same HARQ process ID (indicated in the associated DCI for the (re)transmission) is used in the same way for all concerned UEs. 
In our view, there are basically three options:
· Option 1: Similar as HARQ processes for BCCH, dedicated HARQ process, besides legacy HARQ processes for non-MBS unicast transmission, can be reserved for MBS services. 
· Option 2: Among the legacy HARQ processes for non-MBS unicast transmission, it is up to gNB implementation to assign the MBS TB to a HARQ process ID which is not used for any non-MBS transmission. gNB needs to also ensure the same HARQ process is used in the same way in all concerned UEs. 
· Option 3: Among the legacy HARQ processes for non-MBS unicast transmission, gNB can assign the MBS TB to a HARQ process ID which may be used for non-MBS transmission at the moment. gNB shall also provide information for UE to distinguish these two TBs (e.g. per explicit indicator contained in DCI).
In Option 1, a dedicated HARQ process for MBS data transmission can be defined in the standard, then any MBS TB will be stored in the MBS dedicated HARQ process. The drawback of option 1 is that MBS service might demand a high data rate and one single HARQ process is not enough. 
In Option 2, following legacy scheduling and HARQ operation, in case of multicast MBS (re)transmission, it is totally up to gNB implementation to make sure the same HARQ process used in the same way among all concerned UEs. Option 2 has least impact on the current standard, while might be hard to achieve in practice considering different UEs might be in prior configured differently, with respect to HARQ process usage. For example, UE#1’s HARQ process#1 is in prior configured for downlink SPS scheduling, while HARQ process#1 is the only available HARQ process in UE#2, then to use HARQ process ID = 1 for multicast MBS TB transmission, gNB needs to reconfigure UE#1 and make HARQ process#1 available first. 
In Option 3, we believe as long as UE can distinguish MBS TB from non-MBS TB, e.g. per explicit indicator in DCI, gNB can assign the MBS TB and non-MBS TB to the same HARQ process ID. Option 3 is much more flexible and the impact to standard is limited, thus Option 3 is preferred in our view. 

[bookmark: _Toc54092681]RAN 1 supports HARQ feedback for multicast, e.g. UE specific ACK/NACK based or NACK-only based. 
[bookmark: _Toc54170502]RAN2 waits for RAN1 progress before discussing whether/how to provide multicast HARQ configuration using L2 signalling. 
[bookmark: _Toc54170503]There is no need to introduce MBS-dedicated HARQ process. gNB can assign a MBS TB and a non-MBS TB to the same HARQ process ID as long as UE can distinguish MBS TB from non-MBS TB. 

Regarding the need of RLC AM PTM radio bearer, at first glance, RLC AM can help to increase the reliability per ARQ retransmission. However, when adopting RLC AM and ARQ retransmission for MBS, few issues are worth noticing.
First of all, for a UE only configured with PTM radio bearer to receive MBS data packets, there is no mean to transmit the RLC status report in the uplink. Even if we assume RLC entity of the RLC AM PTM radio bearer is associated with another LCH to transmit RLC status report in the UL, the actual RLC PDU retransmission could be also tricky. According to the current ARQ procedure, the RLC receiving window of a UE moves forwards only if the PDUs before the receiving window are received successfully in sequence. Applying the same principle for PTM RLC AM transmission, it could happen that the consecutive reception failure at one single UE will result in the receiving window pending at all the rest of UEs. 
Given that it is not trivial to resolve above mentioned issues for RLC AM PTM and the reliability requirement for PTM can be more or less achieved by HARQ retransmission, RAN2 is suggested to not support RLC AM for PTM and rely on HARQ retransmission to improve the reliability for multicast MBS data transmission. In addition, for MBS services of high reliability requirement, PTP leg with RLC AM mode can be used. 
[bookmark: _Toc54092682]Supporting RLC AM for PTM has high complexity with respect to PTM RLC status transmission and PTM RLC PDU retransmission among multiple UEs. 
[bookmark: _Toc54092683]The reliability for MBS service can be achieved by HARQ in PTM leg or HARQ and RLC AM in PTP leg.
[bookmark: _Toc54170504]RAN2 is suggested to not support RLC AM for PTM.

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	Supporting RLC AM for PTM has high complexity with respect to PTM RLC status transmission and PTM RLC PDU retransmission among multiple UEs.
Observation 3	The reliability for MBS service can be achieved by HARQ in PTM leg or HARQ and RLC AM in PTP leg.

Based on the discussion above, we propose:
[bookmark: _GoBack]
Proposal 1	RAN2 waits for RAN1 progress before discussing whether/how to provide multicast HARQ configuration using L2 signalling.
Proposal 2	There is no need to introduce MBS-dedicated HARQ process. gNB can assign a MBS TB and a non-MBS TB to the same HARQ process ID as long as UE can distinguish MBS TB from non-MBS TB.
Proposal 3	RAN2 is suggested to not support RLC AM for PTM.

