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1.	Introduction
This document discusses reliability improvement and UL feedback, which is an objective of NR multicast WI as follows.
	
…
· Specify required changes to improve reliability of Broadcast/Multicast service, e.g. by UL feedback. The level of reliability should be based on the requirements of the application/service provided.[RAN1, RAN2]
…



2.	Discussion
MBS services of the reliability level which requires ARQ mechanism would be served by PTP radio bearers in RLC AM mode. For resource efficiency, PTM radio bearers, for which UM RLC would be configured, are preferred for MBS services which does not require reliability levels supported by RLC AM mode.
It is a possible scenario that a UE, which suffers from relatively poor channel condition for a PTM radio bearer, misses more MBS service packets than other UEs. The UE does not meet the required reliability while the other UEs do. Retransmissions based on per-UE feedback of packet losses can improve reliability of UEs suffering from packet losses. 
HARQ on per-UE level for a PTM radio bearer can be considered for improving reliability. HARQ for a PTM radio bearer requires a set of HARQ processes and the corresponding HARQ buffers. Assuming PTM radio bearers which are similar with SC-PTM of LTE, multiple sets of HARQ processes are required. The total number of HARQ processes and the total HARQ buffer size for PTM radio bearers would be considerable.
Observation 1. HARQ for PTM radio bearers would require considerable increase in the number of HARQ processes and HARQ buffer size.

A Layer 2 solution can be considered for reliability improvement to avoid a burden of considerable increase of the number of HARQ processes and HARQ buffer size. We think the uplink feedback can be transmitted by MAC or PDCP. We assume that a PDCP entity is configured for a PTM radio bearer and a PTP radio bearer is bound to the PTM radio bearer to provide with uplink path.
Proposal 1. RAN2 discuss the transmission of the uplink feedback using a layer 2 signaling.

In case that MAC transmits uplink feedback, the UE sends a MAC CE which is designed for informing missed MBS data for uplink feedback. When a MAC PDU for a PTM radio bearer is not received successfully at the scheduled time, it can be considered as missed one.
A PTM radio bearer configure with UM RLC cannot detect packet loss at RLC layer because an UMD PDU containing a complete RLC SDU does not contains SN field. Assuming that a PDCP entity is configured for a PTM radio bearer, MBS data packet loss can be detected at Layer 2. Uplink path for uplink feedback transmission is not be provided in a PTM radio bearer. It would be possible to send uplink feedback of the PTM radio bearer via uplink path of the corresponding PTP radio bearer after binding a PTP radio bearer and the PTM radio bearer. One option is to bind them in similar manner with PDCP CA duplication as shown in figure below.


Figure 1 A example structure for uplink feedback at Layer 2 in NR multicast
Two RLC entities are associated to a PDCP entity. One is for a PTM radio bearer. The other is for a PTM radio bearer. The RLC entity for the PTM radio bearer is configured with UM mode. The RLC entity for the PTP radio bearer can be configured with either UM mode or AM mode. The PDCP entity detects which packets are lost on the PTM radio bearer and send uplink feedback of packet losses via the PTP radio bearer.

3.	Conclusion
In this contribution, we have discussed reliability improvement and UL feedback in NR multicast.
Observation 1. HARQ for PTM radio bearers would require considerable increase in the number of HARQ processes and HARQ buffer size.
Proposal 1. RAN2 discuss the transmission of the uplink feedback using a layer 2 signaling.
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