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1	Introduction
The WID [1] objectives of NR multicast, broadcast services (NR-MBS) within the scope of RAN1 WG include:
· Specify RAN basic functions for broadcast/multicast for UEs in RRC_CONNECTED state [RAN1, RAN2, RAN3]:
· Specify a group scheduling mechanism to allow UEs to receive Broadcast/Multicast service [RAN1, RAN2]
· This objective includes specifying necessary enhancements that are required to enable simultaneous operation with unicast reception.
· 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.
· Specify RAN basic functions for broadcast/multicast for UEs in RRC_IDLE/ RRC_INACTIVE states [RAN2, RAN1]:
· Specify required changes to enable the reception of Point to Multipoint transmissions by UEs in RRC_IDLE/ RRC_INACTIVE states, with the aim of keeping maximum commonality between RRC_CONNECTED state and RRC_IDLE/RRC_INACTIVE state for the configuration of PTM reception.
This contribution discusses how to improve the reliability of MBS service via UL feedback.
[bookmark: _Ref178064866]2	Discussion
Similar to PTP communication the network may use UE feedback also with PTM to enhance the transmission reliability and coverage for individual UEs as well as enhancing the global network performance. 
Fundamentally, feedback from UEs allows the network to adapt the transmission to the actual number of UEs that wish to consume the service and to their actual reception conditions. For a given MBS session the result may be PTM only, PTP only, both PTM and (one or more) PTP or no transmission, depending of the UE feedback. 
Further, the network may e.g. use UE feedback to optimize MCS selection, beamforming, use of MIMO and use of HARQ. Such feedback may e.g. include HARQ ACK/NACK, CQI, PMI and RI. 
Similar to PTP, UE feedback in the form of e.g. ACK/NACK and CQI may affect the choice of MCS made by the network for PTM. The network may then consider the collective feedback from all participating UEs when making the MCS choice. Based on received CSI and PMI reporting from UEs receiving a common CSI-RS, the network may also adapt the transmit beam to the actual locations of UEs. The beam shape also indirectly influences the choice of MCS. The choice of MCS may also depend on the possibilities for HARQ re-transmissions. 
For MIMO, the feedback of RI is in addition also important. Similar to PTP the variant of MIMO used (if any) strongly depends on the reported PMI and RI. It is recognized that the prospects for MIMO in connection with PTM will in general be lower than for PTP, but in many cases it may still be used. 
[bookmark: _Toc47641687]PMI, RI, and CQI reporting of PTM data transmitted on an MRB is supported.
2.1	HARQ feedback
In 5G NR unicast transmission, there are different levels of UL feedback to improve reliability of transmission. For example, HARQ feedback can be used to trigger HARQ retransmission, RLC feedback can be used to trigger RLC retransmission, and PDCP status reporting can be used to trigger PDCP retransmission. Our view is that it is useful to enable HARQ retransmission as HARQ retransmission is quick and has soft combining gain. HARQ retransmissions may also increase time diversity gain. Therefore, we think it is necessary to support at least HARQ feedback for MBS in NR. Details of HARQ feedback, e.g. how to transmit it can be addressed by RAN1. 
[bookmark: _Toc47641688]	HARQ feedback and corresponding retransmissions are supported.
2.2	CSI feedback
Besides HARQ, similarly to unicast, CSI feedback can also be used to improve PTM transmission reliability with higher resource efficiency. With CSI feedback, gNB can know the rough direction of the UE and what is the right MCS to be used. Different from unicast, gNB need to consider the collective feedback from all participating UEs when making the transmission choice, e.g. form a wider beam to cover the corresponding UEs are spreading over a large area, or form a narrow beam to cover all UEs when they are near each other, select an MCS which can ensure reliability for the worst UE etc.  PTM transmissions may use different beams compared to PTP transmissions which means the channel experienced by the UE for PTM may be quite different from the PTP transmission. Therefore it is necessary to configure UE PTM-specific CSI-RS for measurement and report. The details can be addressed by RAN1.
[bookmark: _Toc47641689]A specific CSI-RS configuration for MRB and corresponding CSI reporting is supported.
2.3	RLC and PDCP
RLC and PDCP contain several functions to improve reliability (e.g. PDCP reordering and duplication, PDCP discard, lossless HO, data recovery procedures at re-establishment, and RLC AM) which could be worth to study in the context of MBS. However, it should be noted that all of them requires PUSCH, compared to HARQ feedback which only requires PUCCH. We think HARQ feedback together with dynamic switching should be the primary functions for improved reliability and improvements/modifications to RLC and PDCP on top can be pursued if HARQ feedback and dynamic switching do not meet the goal.
[bookmark: _Toc47641690]RAN2 considers HARQ feedback and dynamic switching as the primary L2 functions for improved reliability.
3	Conclusion

Based on the discussion in the previous sections we propose the following:
Proposal 1	PMI, RI, and CQI reporting of PTM data transmitted on an MRB is supported.
Proposal 2	HARQ feedback and corresponding retransmissions are supported.
Proposal 3	A specific CSI-RS configuration for MRB and corresponding CSI reporting is supported.
Proposal 4	RAN2 considers HARQ feedback and dynamic switching as the primary L2 functions for improved reliability.
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