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1. Introduction
In Rel-17, a new work item focusing on the transmission of multicast and broadcast services is approved: NR Multicast and Broadcast Service [1]. In the WID, multiple use cases are identified which could benefit from the NR MBS feature.  This poses various requirements to the MBS service delivery, among which reliability is a significant one that can be improved by UL feedback and retransmission. Besides, The WID also states that ‘Study the support for dynamic control of the Broadcast/Multicast transmission area within one gNB-DU and specify what is needed to enable it, if anything [RAN2, RAN3]’.
In this contribution, the NR feedback mechanisms will be overviewed and analysed for NR MBS. Besides, we will also discuss the control of transmission area for NR MBS.
2. Discussion
2.1   Reliability enhancement for NR MBS 
In NR, for unicast services, there are feedback mechanisms including: HARQ in the MAC sublayer and PHY sublayer, ARQ in the RLC sublayer, and PDCP status report in the PDCP sublayer. In the following, these mechanisms will be elaborated separately 
HARQ: 

HARQ mechanism is widely used for NR unicast transmission. According to the evaluation in [2], introducing HARQ in NR MBS can significantly improve the resource efficiency and reliability. However, HARQ relies on the design of HARQ feedback, which is mainly up to RAN1. Thus RAN2 should delay the discussion for HARQ until RAN1 achieves more progress.
RLC ARQ: 

ARQ is a layer 2 feedback mechanism configured for AM RLC entity.  The receiving RLC entity sends STATUS PDUs to the transmitting RLC entity in order to provide positive and/or negative acknowledgements of RLC SDUs. After receiving the STATUS PDUs, the transmitting RLC entity can perform retransmission for the NACKed RLC SDU or RLC SDU segment. ARQ mechanism can provide higher reliability on top of HARQ but needs to endure longer transmission delay. If the MBS radio bearer in NR supports only UM, ARQ is not supported. Otherwise if AM is supported for MBS radio bearer, ARQ should be adapted for MBS delivery. 
PDCP feedback: 

Traditional PDCP status report is applied mainly during PDCP re-establishment or PDCP recovery.  In this case, RLC ARQ may not work as RLC is reset. Then the system can rely on PDCP feedback to satisfy the reliability requirement.  Apart from this, PDCP feedback is also quite useful when PDCP is associated with more than one RLC entities, i.e. when DAPS is configured. As data will converge into PDCP in this case, using PDCP feedback and retransmission to ensure the reliability is more efficient than RLC ARQ.
In NR MBS, some use cases require high reliability and relaxed latency such as V2X applications which require 50 ms E2E latency and up to 99.9999% reliability [3]. In these cases, HARQ alone may not be able to satisfy the reliability requirement and extra feedback in RLC or PDCP is needed. Based on the WID, dynamic switch between PTP and PTM is supported in NR MBS. A potential solution is that data transmitted via PTP and PTM for a same MBS service will be converged into one PDCP entity [4], which makes PDCP feedback an optimal choice. 
Proposal 1: HARQ feedback and retransmission should be discussed in RAN1 first, and RAN2 can discuss the support of PDCP feedback for NR MBS.
2.2   Dynamic control of transmission area for NR MBS
In the WID of NR Multicast and Broadcast, the set of objectives includes:
And the corresponding restrictions and assumptions are made: 


2.2.1   Dynamic control of the Broadcast/Multicast transmission area
We assume that the basic concept of dynamic control of the Broadcast/Multicast transmission area within one gNB-DU is to provide synchronized user plane packets from different cells to multiple UEs. As a result, the UE could benefit from combining the transmission from multiple cells and the corresponding reliability enhancement. 

The legacy the SFN in LTE, the MBSFN transmission Area is relatively ‘static’ and may include multiple eNBs. In this WID, we focus on the dynamic control of the Broadcast/Multicast transmission area within one gNB-DU. The gNB-DU could organise the cells in the transmission area dynamically by considering the information from the UEs or core network to optimise the MBS transmission efficiency. And thus, the dynamic control of the Broadcast/Multicast transmission area could be supported by the network implementation.
2.2.2   Configuration and scheduling of a MBS service within the transmission area
The configuration and scheduling of a specific multicast and broadcast service shall be identical in the Broadcast/Multicast transmission area within one gNB-DU. In LTE, the cells within the one MBSFN Area might be served by multiple eNBs; therefore, standardization is required for coordination between different eNBs and MCE was specified. In Rel-17 for NR MBS, we focus the transmission area only within one gNB-DU.

· MBS service scheduling within the Broadcast/Multicast transmission area

The requirement for the network is to transmit the identical data packet synchronically in different cells within the Broadcast/Multicast transmission area. For this intra-gNB-DU case, the data packets could be scheduled synchronically based on the gNB-DU implementation within the Broadcast/Multicast transmission area. 

· MBS service configuration within the Broadcast/Multicast transmission area

To enable the UEs for the reception of an interested multicast and broadcast service, configuration of corresponding service shall be transmitted. The configuration may contains, but not limited to, the configuration of the DRX, BWP, protocol stack/ radio bearer, i.e. configuration of PDCP, RLC, MAC, PHY, logical channels, etc. As all the UEs within the Broadcast/Multicast transmission area is configured by the same DU, the gNB-DU could setup the configuration of a MBS service identically and the configuration will be forwarded to gNB-CU and then sent to the UE. 

Above all, for the Broadcast/Multicast transmission area within one gNB-DU case, no standardisation is required; the network could enable the transmission based on implementation. 

Further, it should be clarified that dynamic control of SFN transmission area is only under the objective of MBS in connected mode, i.e. no support of SFN in idle.
Proposal 2: Confirm that the dynamic control of the Broadcast/Multicast SFN transmission area within one gNB-DU is only supported in RRC_CONNECTED and is up to network implementation. 

3. Conclusion

In this contribution, we discussed feedback mechanisms and the dynamic area control for NR MBS. And the following proposals are provided:

Proposal 1: HARQ feedback and retransmission should be discussed in RAN1 first, and RAN2 can discuss the support of PDCP feedback for NR MBS.
Proposal 2: Confirm that the dynamic control of the Broadcast/Multicast SFN transmission area within one gNB-DU is only supported in RRC_CONNECTED and is up to network implementation. 
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SFN provides synchronized delivery of user plane packets over the air from different cells. No standardized support specifically for SFN, is provided in this WI. Any SFN operation is transparent to the UE, and any related synchronization is left to network implementation. The existing QCL framework (based on SSB and CSI-RS) is reused.’ 


Any design decisions taken for this WI in Release 17 shall not prevent introducing the following features in future Releases:


Standardised support of SFN over multiple cells above gNB-DU level;


Support of Free to air/receive only mode


Resource allocation up to 100% to Broadcast/Multicast service.











