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A new work item on the support of NR Multicast and Broadcast (NR MBS) was approved at RAN#86. This document discusses the general aspects of reliability improvement for the reception of NR Multicast and Broadcast services. 
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According to the objective of the work item, it is required to specify the support to improve reliability of Broadcast/Multicast service via e.g. UL feedback. The level of reliability for the application/service is based on the requirements.
The reliability improvement for the reception of NR Multicast and Broadcast services can be based on the UE uplink feedback and the network initiated retransmission of the MBS sessions. 
Considerably gain is observed when uplink feedback is configured for multicast based transmission for single cell [4]. The provisioning of uplink feedback can help to improve the resource utilization and to ensure the required reliability. The group specific rate adaptation can be based on HARQ layer feedback. Usually, the feedback from group member(s) in the worst radio condition will be ignored, since the target is to ensure the coverage for the majority UEs with some BLER e.g. to ensure 95% coverage with 1% BLER. HARQ retransmission can be performed using HARQ ACK/NACK feedback from a group of users. 
At the first place, the HARQ feedback is proposed to be used to support uplink feedback. This allows the gNB to determine the retransmission of a particular multicast MAC PDU to improve the transmission robustness at physical layer.
Proposal 1: specify HARQ feedback from UE to network to enable reliable NR multicast transmission. 
Because of the possible HARQ failures, the fast HARQ ACK/NACK feedback and retransmissions with incremental redundancy can be complemented by a highly reliable ARQ protocol that resides in the RLC sublayer. In practice, enabling of RLC feedback is always a tradeoff between reliability and latency expectation. Specific to Broadcast/Multicast, the high layer feedback was not fully developed at air interface so far in 3GPP. 
Proposal 2: specify RLC layer feedback from UE to network to enable reliable NR multicast transmission.
Other than HARQ/RLC feedback, CSI report at uplink can help the gNB to perform link adaptation accordingly, which may improve the transmission efficiency for multicast transmission. In any case, the provisioning of feedback can only rely on the UEs that are in RRC-Connected state. 
HARQ Feedback aspects 
NR-V2X in Rel-16 supports two types of HARQ feedback scheme for Sidelink groupcast. One is based on ACK/NACK (or DTX) feedback, and the other is based on NACK-only feedback. NACK-only operation is defined for groupcast to allow a potentially lower sidelink resource demand to be created when a larger number of Rx UEs need to send feedback to the same Tx UE. The resource assignment for HARQ feedback of NR V2X is supported by implicit resource determination. 
From feedback perspective, it should be noted that NR Multicast services has the similar characteristics as Sidelink groupcast. It may helpful to support both options of HARQ feedback as sidelink i.e. ACK/NACK based feedback and NACK-only based feedback for NR Multicast services. Depending on the multicast service, only one option can be configured.
An important aspect is the resource assignment for uplink HARQ feedback. Different from sidelink, the Uu interface only supports configured or scheduled resources, no sensing can be performed to acquire the uplink feedback resource. Explicit resource assignment needs to be specified to support the uplink feedback for each UE. 
In unicast, the resource assignment for HARQ is indicated by each DCI. Specific to multicast transmission, the DCI to schedule the multicast transmission is received by all UEs. Then the resource assignment for HARQ by each DCI will be used by all UEs, which leads to resource collision. One way is to indicate the uplink feedback resource to each UE by separate signalling e.g. during multicast radio bearer establishment. Then higher layer signalling is preferred for the resource assignment. 
Proposal 3: support higher layer signalling to indicate the resource assignment for uplink HARQ feedback from UE to network.
L2 Feedback  
The traditional transmission mode at RLC layer for multicast/broadcast is UM mode following the characteristics of the unidirectional downlink transmission of multicast/broadcast. In order to improve the reliability of the transmission of NR multicast service, the RLC UM mode configured for multicast radio bearer needs to be enhanced. 
A direct method may be to configure the multicast radio bearer as RLC AM mode. But from RRC configuration perspective, it is not feasible to do so. The configuration of RLC AM mode requires each UE be configured with a separate uplink transmission channel as a feedback channel to downlink transmission (e.g. transmission of RLC Status Report). A single RRC configuration can not provide all of the uplink resources to the all the UEs. 
Comparing with downlink multicast data transmission, the data pipe for uplink feedback channel for each UE should be smaller. Then one solution may be to configure each UE with a separate unidirectional uplink feedback RLC channel in RLC UM mode to support RLC layer feedback, since all UEs that participate the reception of that multicast radio bearer is RRC connected.  
Proposal 4: specify a separate RLC channel for transmission of uplink feedback from UE to network to support reliable NR multicast transmission.
There may be downlink control information sent from the network to the UE and then the configuration of bidirectional channel is beneficial. For example, the Base Station can send the Polling request to the UE through this separate RLC channel to request the packet reception report from a particular UE.  
In practice, L2 feedback can also be modelled at PDCP layer, which can be further discussed.
Conclusion
This document promulgated the following proposals: 
Proposal 1: specify HARQ feedback from UE to network to enable reliable NR multicast transmission.
Proposal 2: specify RLC layer feedback from UE to network to enable reliable NR multicast transmission.
Proposal 3: support higher layer signalling to indicate the resource assignment for uplink HARQ feedback from UE to network.
Proposal 4: specify a separate RLC channel for transmission of uplink feedback from UE to network to support reliable NR multicast transmission.
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