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Introduction
The topic of MBS Bearer Management over F1/E1 was discussed in RAN3#112e and the related agreements are as follows:
WA: Standard shall enable a one to one mapping between an MRB and a shared F1-U tunnel
For IP Multicast Transport support for Broadcast and Multicast service:WA: F1-U multicast transport is not supported
For Broadcast Context Management over F1/E1: Use non-UE associated F1/E1 procedures to set up the MBS context and shared F1-U tunnel(s) for a broadcast session (MBS context is used in analogy to UE context)
For broadcast, an MBS context ID may be associated to one or more MRB IDs, to be included in the non-UE-associated F1AP procedure (procedure and IEs are FFS)
Flow control should be enabled for an MRB established for a broadcast MBS session.
WA: For broadcast session, agree to introduce the following gNB-CU-CP triggered F1AP procedures: MBS Context Setup, MBS Context Modification, MBS Context Release. Message name, scope, association with other F1AP procedures and potential alignment with multicast F1AP procedures are FFS
WA: For broadcast session, agree to introduce the following gNB-CU-CP triggered E1AP procedures: MBS Bearer Setup, MBS Bearer Modification, MBS Bearer Release. Message name, scope, association with other E1AP procedures and potential alignment with multicast E1AP procedures are FFS.
There still three FFS left for this issue:
FFS on how to design DL flow control mechanism for a MRB established for a broadcast MBS session.
FFS on whether to support DL flow control for a MRB established for a multicast MBS session.
FFS on how to design DL flow control mechanism for a MRB established for a multicast MBS session.
In this contribution, we provide our view on flow control mechanism designed for broadcast/multicast MBS session. 
Discussion
Downlink Data Delivery Status
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. For RLC AM, after the highest NR PDCP PDU sequence number successfully delivered in sequence is reported to the node hosting the NR PDCP entity. For RLC UM, the node hosting the NR PDCP entity receiving the "Highest successfully delivered NR PDCP Sequence Number", the corresponding node may remove the respective NR PDCP PDUs after transmitting to lower layers.
DL Flow control for broadcast session
In last meeting, we reach the conclusion that flow control should be enabled for an MRB established for a broadcast MBS session. From RAN2’s conclusion, RLC-AM should be applied in PTP transmission, and RLC-UM should be applied in PTP/PTM transmission. Since broadcast service only support PTM mode, only RLC-UM applied in broadcast service. There will be no per UE feedback. Each UE in broadcast receives the same content. Thus, the DDDS will transferred from one UE among all UEs in a specific area to CU with Highest successfully delivered NR PDCP Sequence Number. There is no more enhancement for DL flow control for broadcast session through legacy DDDS.
Proposal 1: There is no more enhancement for DL flow control for broadcast session through legacy DDDS.
DL Flow control for multicast session
We know two types of delivery method are supported in MBS, i.e., PTP and PTM. Assuming DU makes the decision, DU will receive the feedback from UE through PTP transmission. PTP transmission with RLC-AM provides a reliable mode of transmission. In broadcast service, the feedback mechanism is not supported and we can infer that multicast service supports higher QoS service. Thus, multicast MBS session applied DL flow control is worth supporting.
Proposal 2: Multicast MBS session applied DL flow control is worth supporting.
From the previous discussion, RAN2 takes PDCP as the anchor layer. CU should choose to configure MRB with only PTP mode or only PTM mode or combined PTP mode and PTM mode. Then, we will analyse all possible scenarios on a case-by-case basis.
Assuming that CU configures MRB with only PTP mode, each MRB is configured per UE. The feedback from each UE is totally different, but DDDS is also effective through reporting status of receiving latest packet of each UE.
Assuming that CU configures MRB with only PTM mode, this situation is similar with the broadcast service. There will be no per UE feedback. Each UE receives the same content. Thus, transferred from one UE among all UEs in a specific area to CU with “Highest successfully delivered NR PDCP Sequence Number”.
Assuming that CU configures MRB combined with PTM mode and PTP mode, a split MRB architecture is shown below with a shared F1-U tunnel for PTM transmission and PTP transmission as well as an individual F1-U tunnel for data retransmission or data forwarding. The red arrow represents packet that needs to be forwarded or retransmitted, the purple arrow represents packet transmitted in PTP mode, and the green arrow represents packet transmitted in PTM mode. In last meeting, the majority of companies support the decision of using PTP or PTM is made by the gNB-DU. Combined with the illustration, it is shown that packets transmitted in PTP mode and PTM mode both are transferred via shared F1-U tunnel. Over F1 interface, new indications in DDDS from DU to CU are required to indicate the “Highest successfully delivered NR PDCP Sequence Number” UE received via PTP mode and PTM mode. 
Proposal 3: Over F1 interface, indications in DDDS from DU to CU are required to indicate the “Highest successfully delivered NR PDCP Sequence Number” UE received via PTP mode and PTM mode.


Conclusions
In this paper, flow control mechanism for broadcast/multicast MBS session is discussed and we propose the following observations and proposals:
Proposal 1: There is no more enhancement for DL flow control for broadcast session through legacy DDDS.
Proposal 2: Multicast MBS session applied DL flow control is worth supporting.
Proposal 3: Over F1 interface, indications in DDDS from DU to CU are required to indicate the “Highest successfully delivered NR PDCP Sequence Number” UE received via PTP mode and PTM mode.
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