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Introduction
The topic of flow control over F1/E1 was discussed in RAN3#113e and the related agreements are as follows:
WA: For Broadcast and Multicast, optional use of DL flow control in the shared F1-U tunnel. 
WA: For split MRB with common PDCP, shared F1-U tunnel is used, existing NR user plane protocol functions need to be reviewed for their applicability for MBS.
In this contribution, we provide our view on flow control mechanism designed for broadcast/multicast MBS session. 
Discussion
Downlink Data Delivery Status
From the TS38.425, the purpose of the Downlink Data Delivery Status procedure is to provide feedback from the corresponding node to the node hosting the NR PDCP entity to allow the node hosting the NR PDCP entity to control the downlink user data flow via the corresponding node for the respective data radio bearer. The corresponding node may also transfer uplink user data for the concerned data radio bearer to the node hosting the NR PDCP entity together with a DL DATA DELIVERY STATUS frame within the same GTP-U PDU. In case of RLC AM, the corresponding node transmits the highest NR PDCP PDU sequence number successfully delivered in sequence to the UE. After the hosting node receives the “Highest successfully delivered NR PDCP PDU sequence number”, the corresponding node removes the respective NR PDCP PDUs. In case of RLC UM, the corresponding node transmits the highest NR PDCP PDU sequence number transmitted to the low layer. After the hosting node receives the "Highest transmitted NR PDCP Sequence Number", the corresponding node removes the respective NR PDCP PDUs after transmitting to lower layers.
DL Flow control for broadcast session
In previous meeting, we reach the conclusion that flow control should be enabled for an MRB established for a broadcast MBS session. Since broadcast service only supports PTM mode, RLC UM is supported for PTM transmission of NR MBS for broadcast. Only a shared F1-U is used to transmit data and no RLC feedback is required for RLC-UM. In our view, legacy DDDS for a MRB can be reused for broadcast, and DU informs CU the “Highest Transmitted NR PDCP PDU sequence number” of the MRB. Then DU may remove the respective NR PDCP PDUs after transmitting to lower layers. There is not any enhancement for DL flow control through legacy DDDS for broadcast service.
Proposal 1: There is not any enhancement for DL flow control through legacy DDDS for broadcast service.
DL Flow control for multicast session
Two types of delivery method are supported in multicast service, i.e., PTP and PTM. In previous meeting, RAN3 makes the agreement that DU makes the decision and a shared F1-U tunnel is established between gNB-CU and gNB-DU for PTP/PTM transmission associated with split MRB with common PDCP. The motive for performing the flow control is limit of the transmission data rate, buffer management and data retransmission if the data loss happens.
Observation1: The motive for performing the flow control is limit of the transmission data rate, buffer management and data retransmission if the data loss happens.
In RAN2’s last meeting, they reach the conclusion that “In RRC signalling, one MRB can be configured with PTM only or PTP only or both PTM and PTP.” Then, we will analyse all possible scenarios respectively.
Assuming that MRB is configured with PTP only. PTP transmission for multicast service supports RLC AM or RLC UM. The per UE F1-U tunnel is established and the flow control follows the legacy for DRB. Assuming that MRB is configured with PTM only. PTP transmission for multicast service supports RLC UM. This situation is similar to the broadcast service mentioned above.  RLC UM does not support RLC feedback. Thus, the flow control follows legacy DDDS without enhancement.
Observation 2: If MRB is configured with PTP only, flow control follows the legacy flow control for DRB.
Observation 3: If MRB is configured with PTM only, flow control follows the legacy DDDS without enhancement.
Assuming that MRB is configured with PTP and PTM, PTP transmission for multicast service supports RLC AM or RLC UM and PTM transmission for multicast service supports RLC UM. From the discussion in last meeting, a shared F1-U tunnel is supported by some companies for both PTP and PTM transmission. In our view, it is unnecessary to establish an individual tunnel for per UE DDDS. The DDDS of a DU level reported from DU to CU is converged with split MRB for PTP and PTM.
Proposal 2: The DDDS of a DU level reported from DU to CU is converged with split MRB for PTP and PTM.
For the decision of choosing converged DDDS, the PDCP SN will be the smallest value of “Highest transmitted NR PDCP Sequence Number" or “Highest successfully delivered NR PDCP PDU sequence number” from all RLC legs. After reported to CU, DU can remove the packet with specified PDCP SN. Followed by this baseline, we will analyse the possible scenarios where the PTP transmission for multicast service supports different RLC entities. 
Proposal 3: For the decision of choosing converged DDDS, the PDCP SN will be the smallest value of “Highest transmitted NR PDCP Sequence Number" or “Highest successfully delivered NR PDCP PDU sequence number” from all RLC legs.
If PTP legs and PTM leg are all configured with RLC UM, there will be no RLC feedback. Thus, the DDDS frame will report the smallest sequence number among all "Highest transmitted NR PDCP Sequence Number" chosen from PTM leg and PTP legs for all individual UEs.
If PTP leg is configured with at least one RLC AM and other PTP/PTM legs are configured with RLC UM, he DDDS frame will report the smallest sequence number among all "Highest transmitted NR PDCP Sequence Number" or “Highest successfully delivered NR PDCP PDU sequence number” chosen from PTP RLC AM legs, PTP RLC UM legs for all individual UEs and PTM leg.
Conclusions
In this paper, flow control mechanism for broadcast/multicast MBS session is discussed and the following observations and proposals are listed below:
Observation1: The motive for performing the flow control is limit of the transmission data rate, buffer management and data retransmission if the data loss happens
Observation 2: If MRB is configured with PTP only, flow control follows the legacy flow control for DRB.
Observation 3: If MRB is configured with PTM only, flow control follows the legacy DDDS without enhancement.
Proposal 1: There is not any enhancement for DL flow control through legacy DDDS for broadcast service.
Proposal 2: The DDDS of a DU level reported from DU to CU is converged with split MRB for PTP and PTM.
Proposal 3: For the decision of choosing converged DDDS, the PDCP SN will be the smallest value of “Highest transmitted NR PDCP Sequence Number" or “Highest successfully delivered NR PDCP PDU sequence number” from all RLC legs.
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