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1.	Introduction
The WID on NR Multicast and Broadcast Services was revised in RAN#88e [1]. 
One of the objectives led by RAN1 is to specify RAN basic functions for broadcast/multicast for UEs in RRC_CONNECTED state:
· 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.[RAN1, RAN2]
In addition, RAN1 is involved in specification of 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. [RAN2, RAN1].
· Note: the possibility of receiving Point to Multipoint transmissions by UEs in RRC_IDLE/ RRC_INACTIVE states, without the need for those UEs to get the configuration of the PTM bearer carrying the Broadcast/Multicast service while in RRC CONNECTED state beforehand, is subject to verification of service subscription and authorization assumptions during the WI. 
In this contribution, we discuss mechanisms to improve reliability of Broadcast/Multicast service.
2.	Discussion
In NR, when a UE is configured with pdsch-AggregationFactor > 1 for unicast PDSCH, the parameter pdsch-AggregationFactor provides the number of PDSCH transmissions of a TB within a bundle. Bundling operation relies on the same HARQ process for each transmission that is part of the same bundle. After the initial PDSCH transmission, pdsch-AggregationFactor – 1 HARQ retransmissions follow within a bundle.
In our view, a simple mechanism to improve reliability of transmission of a MBS TB is to reuse a bundle of PDSCH repetitions in Multicast/Broadcast transmissions. Such mechanism could work with or without HARQ feedback.
Proposal 1: Support a bundle of PDSCH transmissions of a MBS TB.
PDSCH transmissions of a single TB from multiple TRPs can improve reliability for transmission of the TB. In REL-16, such transmission mechanism was introduced so that multiple DCI based MTRP transmission was specified for throughput enhancement. In our view, multiple DCI based MTRP transmission can be considered to improve reliability of PDSCH transmissions of a MBS TB.
Observation: Multiple DCI based MTRP transmission was specified in REL-16 NR for throughput enhancement. It seems beneficial to use such mechanism for reliable PDSCH transmissions of a MBS TB.
Proposal 2: Multiple DCI based MTRP transmission can be considered to improve reliability of PDSCH transmissions of a MBS TB.
If only a few UEs receive a MBS TB at a cell, gNB does not need to rely on group scheduling of the TB because if it is the case, the main benefit of group scheduling disappears. Instead, if so, gNB may be able to schedule the MBS TB by CSS Type 3 or USS with C-RNTI in an active BWP where a UE receives unicast transmissions. The UE may be able to avoid monitoring activity on group scheduling for a certain duration in which gNB cannot detect other nearby UEs in the same group. gNB can rely on existing mechanisms on NR DL unicast transmission, even HARQ A/N, to support reliability of the MBS TB.
Observation: If only a few UEs receive a MBS TB at a cell, gNB may be able to schedule the TB by CSS Type 3 or USS with C-RNTI in UE’s active BWP. If so, gNB can rely on existing mechanisms on NR DL unicast transmission, even HARQ A/N and CSI reporting, to support reliability of the MBS TB. 
Proposal 3: Allow gNB to use unicast scheduling of a MBS TB by CSS Type 3 or USS with C-RNTI in UE’s active BWP.
In the SID [1], UL feedback is addressed to improve reliability of multicast/broadcast transmission. Currently, a UE can send UL feedback such as HARQ feedback while in RRC_CONNECTED or during initial access. Thus, unless UL feedback is extended to support idle/inactive UEs, the benefit of using UL feedback is limited to Connected UEs.
If UL feedback should be extended to support idle/inactive UEs, we may consider MBMS UL feedback based on PUCCH resources or UL Configured Grant e.g. for HARQ feedback or CSI reporting. Even, RACH based UL feedback can be considered
To discuss a proper mechanism for UL feedback, RAN1 should first discuss whether to support UL feedback for idle/inactive UEs. If idle/inactive UEs should send UL feedback for MBS transmissions, contents of the feedback information and the appropriate physical channel to convey that information should be further discussed. Depending on the target information, RACH based UL feedback can be considered for UL asynchronous scenarios.
Proposal 4: RAN1 should discuss whether to support UL feedback for idle/inactive UEs in REL-17. If UL feedback is supported for idle/inactive UEs, RACH based UL feedback can be considered for UEs in any RRC state for UL asynchronous scenarios.
3.	Conclusion
In conclusion, we propose to discuss the following proposals for mechanisms to improve reliability of Broadcast/Multicast service.
Proposal 1: Support a bundle of PDSCH transmissions of a MBS TB.
Observation: Multiple DCI based MTRP transmission was specified in REL-16 NR for throughput enhancement. It seems beneficial to use such mechanism for reliable PDSCH transmissions of a MBS TB.
Proposal 2: Multiple DCI based MTRP transmission can be considered to improve reliability of PDSCH transmissions of a MBS TB.
Observation: If only a few UEs receive a MBS TB at a cell, gNB may be able to schedule the TB by CSS Type 3 or USS with C-RNTI in UE’s active BWP. If so, gNB can rely on existing mechanisms on NR DL unicast transmission, even HARQ A/N and CSI reporting, to support reliability of the MBS TB. 
Proposal 3: Allow gNB to use unicast scheduling of a MBS TB by CSS Type 3 or USS with C-RNTI in UE’s active BWP.
Proposal 4: RAN1 should discuss whether to support UL feedback for idle/inactive UEs in REL-17. If UL feedback is supported for idle/inactive UEs, RACH based UL feedback can be considered for UEs in any RRC state for UL asynchronous scenarios.
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