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1	Introduction
On DL flow control for MRB over F1-U tunnel, it has been discussed in RAN3 for three meetings and some progress has been made, as described below:
Flow control should be enabled for an MRB established for a broadcast MBS session.
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 further analysis and proposals on these issues. Accordingly TP for TS 38.425 is attached in chapter 5.
[bookmark: _Ref178064866]2	Discussion
According to the discussion at the last meeting, most companies agreed: 
For the RAN2 agreed split MRB bearer with a common PDCP, shared tunnel is established between gNB-CU and gNB-DU, to transmit initial data for a multicast service.
If data forwarding/PDCP retransmission is agreed, per-UE unicast F1-U tunnel is needed to transfer forwarded data or retransmitted data.


Figure 1 PTP/PTM PDUs transmission via dedicated/shared F1-U tunnels
Therefore, we propose that per-UE Unicast F1-U tunnel should be established for retransmitting data.
Proposal 1: For split MRB bearer, per-UE Unicast F1-U tunnel should be established for retransmitting data.
According to the conclusion of last meeting, since the DL flow control mechanism is required for MRB with PTM only or Split MRB, for Multicast MRB configured with PTP Only, DL flow control is also beneficial in adapting to transmission rate over Uu interface. Therefore, the DL flow control mechanism is also required for Multicast MRB configured with PTP Only.
Proposal 2：The DL flow control mechanism is required for Multicast MRB configured with PTP Only.
According to the conclusion of last meeting, the initial transmission of MRB with PTM only or Split MRB is via a shared F1-U tunnel, so DL flow control is also designed based on shared F1-U tunnel. However, For Multicast MRB configured with PTP only, only the RLC entity of PTP transmission is established in DU, that is, no PTM bearer is configured for the UE. In an extreme case, there may be no shared F1-U tunnel, but all unicast F1-U tunnels in a MBS cell. Therefore, for Multicast MRB configured with PTP only, its flow control should be designed based on unicast F1-U tunnel, so existing DDDS procedure can be fully reused.
Proposal 3：For Multicast MRB configured with PTP only, its flow control should be designed based on unicast F1-U tunnel.
RAN2 has discussed various MRB type changes, and most companies support the following view：
In order to minimize the loss during MRB bearer type change, it is beneficial to support PDCP status reporting once the MRB bearer type is changed;
[bookmark: _GoBack]For example, the change from split MRB to MRB configured with PTP only. In this case, the packets retransmitted in the PTP F1-U tunnel need to be determined based on the PDCP SR reported by the UE. However, there is a case where PDCP SR is not configured, based on the RAN2 discussion: Since MBS data is DL only and the PDCP data recovery is specified from transmitting PDCP entity point of view, It's easier to leave it up to gNB implementation on how to perform PDCP data recovery for MRB bearer type change. This means that the network implementation is required to address the PDCP data recovery mechanism. Considering the CU-DU split architecture, it shall bring impact on RAN3 specification.
Observation 1: The PDCP data recovery mechanism shall bring impact on the specification of RAN3.
For split MRB, the current DL flow control is only based on shared F1-U tunnel, there may be a case, for a UE, DU decides to adopt PTP transmission, but its transmission rate is still slower than PTM bearer. This will cause DU to have its own buffer for this UE. Then for this case, does the DDDS message for MRB reflect the transmission status of PTM or PTP per UE? If it is the former, the PDCP buffer on CU will be inconsistent with the buffer on DU, if it is the latter, it will result in PTM transmission being restricted by the transmission of a worst UE, which will affect the data rate of other users.
Observation 2：If the DDDS message for MRB reflects the transmission status of PTM only，the PDCP buffer on CU may be inconsistent with the buffer on DU.
If the PDCP buffer on CU is inconsistent with the buffer on DU, a problem may occur in case MRB type change is triggered for the UE, e.g, Split MRB -> MRB with PTP only. When PDCP data recovery needs to be performed for this case, following the legacy unicast theory, by reporting DDDS messages, the PDCP can decide from the buffer which packets to retransmit. However, for split MRB, the PDCP buffer on CU at this time is inconsistent with the buffer on DU, so the corresponding packets may not be found in the PDCP buffer according to the DDDS message of the PTP F1-U tunnel.
Observation 3: If the PDCP buffer on CU is inconsistent with the buffer on DU, the legacy PDCP data recovery mechanism may not work.
In view of the above observations, RAN3 is proposed to discuss in which way DU reports the transmission status of shared F1-U tunnel, per PTM or per UE?
Proposal 4：RAN3 to discuss in which way DU reports the transmission status of shared F1-U tunnel, per PTM or per UE?
Currently the RAN3 conclusion is: WA: For broadcast, reuse legacy flow control. FFS on enhancements. To support PTM flow control per cell, the gNB-DU entity needs to report the transmission buffer status for PTM leg to gNB-CU entity, which is similar to DDDS messages for Unicast DRB. And there are two options to be considered: 
· Option 1: Introduce a new frame type for PTM bearer: MBS DATA DELIVERY STATUS (PDU Type X)
· Option 2: Reuse the DDDS messages for Unicast DRB;
There is no essential difference between the two options, it is only a matter of the amount of specification modification, we slightly prefer Option 1. Additionally, the reported message at least includes the following IEs:
1) Desired buffer size for the MBS radio bearer;
2) Highest transmitted MBS PDCP Sequence Number;
3) Lost Packet Report;
Proposal 5: Introduce a new frame type to support DL flow control for a PTM bearer：MBS DATA DELIVERY STATUS (PDU Type X), at least including：
1) Desired buffer size for the MBS radio bearer;
2) Highest transmitted MBS PDCP Sequence Number;
3) Lost Packet Report;
3	Conclusion
In the previous sections we made the following proposals: 
Proposal 1: For split MRB bearer, per-UE Unicast F1-U tunnel should be established for retransmitting data.
Proposal 2：The DL flow control mechanism is required for Multicast MRB configured with PTP Only.
Proposal 3：For Multicast MRB configured with PTP only, its flow control should be designed based on unicast F1-U tunnel.
Observation 1: The PDCP data recovery mechanism shall bring impact on the specification of RAN3.
Observation 2：If the DDDS message for MRB reflects the transmission status of PTM only，the PDCP buffer on CU may be inconsistent with the buffer on DU.
Observation 3: If the PDCP buffer on CU is inconsistent with the buffer on DU, the legacy PDCP data recovery mechanism can’t work
Proposal 4：RAN3 to discuss in which way DU reports the transmission status of shared F1-U tunnel, per PTM or per UE?
Proposal 5: Introduce a new frame type to support DL flow control for a PTM bearer：MBS DATA DELIVERY STATUS (PDU Type X), at least including：
1) Desired buffer size for the MBS radio bearer;
2) Highest transmitted MBS PDCP Sequence Number;
3) Lost Packet Report;
4	Reference
[1] R3-213544	Consideration on Flow Control Mechanism over F1-U, CATT, CBN

5	Text Proposals for stage 3
5.1	TP for BLCR of TS 38.425
--------------------------------Start of the First Change-----------------------------
[bookmark: _Toc13919444][bookmark: _Toc36556030][bookmark: _Toc45832972][bookmark: _Toc64447451]3	Definitions and abbreviations
[bookmark: _Toc13919445][bookmark: _Toc36556031][bookmark: _Toc45832973][bookmark: _Toc64447452]3.1	Definitions
For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
Corresponding node: a node interacting with a node hosting NR PDCP for flow control. In an IAB network, this is the IAB-DU serving the UE for the corresponding data radio bearer.
Master node: as defined in TS 37.340 [3].
Secondary node: as defined in TS 37.340 [3].
[bookmark: _Toc13919446][bookmark: _Toc36556032][bookmark: _Toc45832974][bookmark: _Toc64447453]3.2	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
EN-DC	E-UTRA-NR Dual Connectivity
IAB	Integrated Access and Backhaul
MBS	Multicast/Broadcast Service
MR-DC	Multi-RAT Dual Connectivity
PTP	Point to Point
PTM	Point to Multipoint

[bookmark: _Toc13919447][bookmark: _Toc36556033][bookmark: _Toc45832975][bookmark: _Toc64447454]4	General
[bookmark: _Toc13919448][bookmark: _Toc36556034][bookmark: _Toc45832976][bookmark: _Toc64447455]4.1	General aspects
The NR user plane protocol is located in the User Plane of the Radio Network layer over either the Xn or the X2 or the F1 interface.
The NR user plane protocol is used to convey control information related to the user data flow management of data radio bearers or MBS radio bearers.
For unicast service, Eeach NR user plane protocol instance is associated to one data radio bearer only. For MBS service, each NR user plane protocol instance is associated to one PTP leg or PTM leg of MBS radio bearer. For PTM leg of MBS radio bearer, a shared F1-U GTP tunnel is setup. There is one NR user plane instance per GTP tunnel. When a GTP tunnel is set up, a new NR user plane instance is set up.
If configured, NR user plane protocol instances exist at the Master node and the Secondary node in the context of DC or at nodes hosting F1-U protocol terminations. The NR user plane protocol supports direct communication between NR user plane protocol entities, regardless of whether they terminate the same or different user plane interfaces.
NOTE:	User data radio bearers may be setup for data forwarding purposes during Xn HO or during DC related mobility without requiring the execution of any additional data radio bearer related user plane protocol functions related to an NR user plane protocol instance.
On each data radio bearer or PTP leg of each MBS radio bearer, the NR user plane protocol operates with RLC AM or RLC UM. On PTM leg of each MBS radio bearer, the NR user plane protocol operates only with RLC UM.
In this version of the present document, NR user plane protocol data is conveyed by GTP-U protocol means, more specifically, by means of the "NR RAN Container" GTP-U extension header as defined in TS 29.281 [2].

-------------------------------------End of the Changes----------------------------------
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