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1	Introduction
In RAN3#114e, the following agreements were made [1]:
-	For Broadcast and Multicast, optional use of DL flow control in the shared F1-U tunnel. 
-	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.
-	For Multicast, reuse the existing UE-associated F1AP procedures to provide per UE the joined MBS Session IDs, further FFS UE specific MBS information and MBS context information (FFS).
-	Introduce a set of E1 procedures to control NR MBS resources in gNB-CU-UP including NG-U and F1-U terminations. FFS whether the E1 procedures are defined to apply for both, BC and MC. FFS whether the E1 procedures are defined on MRB context or MBS Session level.
-	If F1-U flow control is applied for NR MBS
-	Reuse existing PDU Type 0 and Type 1 to support flow control for multicast and broadcast
-	No additional protocol elements required to be specified in TS 38.425 for support of BC MBS NR
-	Discussions on additional procedure text are necessary for the DDDS procedure to clarify how to specify how the receiving node shall interpret the contained information in case DDDS is applied on an MRB.
This contribution continues to discuss the remaining issues on F1 interface for MBS.
2	Discussion
F1-U tunnel for PTM only and PTP only MRB
In last meeting, it was agreed that a shared F1-U tunnel is established between gNB-CU and gNB-DU for PTP/PTM transmission associated with split MRB with common PDCP. Besides split MRB, there are other two bearer types: PTM only MRB and PTP only MRB according to RAN2’s agreements [2]:
In RRC signalling, one MRB can be configured with PTM only or PTP only or both PTM and PTP.  Whether PTM, PTM+PTP or PTP-only can be changed from one to other via RRC signaling.
According to the agreement, RRC based MRB bearer type change is also supported. In the email discussion [3], all companies agrees that a common PDCP entity is used for MRB bearer type change. With this assumption, the shared F1-U tunnel can be used for PTM only MRB and PTP only MRB. Using a dedicated F1-U tunnel for PTM/PTP only MRB is not necessary and will waste F1-U resource. 
Besides split MRB, the shared F1-U tunnel is also used for PTM only MRB and PTP only MRB.
Decision of RRC based bearer type change
For split MRB with a common PDCP, the working assumption is the decision of using PTP (RLC leg) or PTM (RLC leg) is made by the gNB-DU. For RRC based MRB bearer type change, it is straight forwards that the gNB-CU makes the decision. When gNB-CU decides to change the MRB bearer type, the gNB-CU needs to indicate the requested MRB bearer type to the gNB-DU so that the gNB-DU can provide corresponding L2/L1 configuration parameters.
gNB-CU makes the decision on RRC based MRB bearer type change and gNB-CU indicates the requested MRB bearer type to gNB-DU.
F1-U tunnel for forwarding and retransmission data
When a UE is handed over to target gNB, data forwarding for a MRB is beneficial to minimize the data loss. According to RAN2 discussion [3], PDCP status report may be triggered and reported by the UE during RRC based MRB bearer type change. The gNB may retransmit the missing PDCP SDU according to the PDCP status report. Both forwarding data and retransmission data are per UE basis. To transmit the forwarding data and retransmission data, a dedicated F1-U tunnel should be established.
If data forwarding and PDCP retransmission are agreed, a dedicated F1-U tunnel is established for transmitting the forwarding data or retransition data.
the shared F1-U tunnel is per cell or per gNB-DU
For PTM, there may be two modes SC-PTM and MC-PTM. In SC-PTM mode, the gNB schedules the multicast traffic in a single cell via a cell specific G-RNTI. In the MC-PTM mode, the gNB schedules the multicast traffic among multiple cells using a same G-RNTI and radio resources among these cells. Taking MC-PTM mode into account, it would be better to have a shared F1-U tunnel for the same MBS Session established in multiple cells of the same gNB-DU. Even though MC-PTM may not supported in Rel-17, it is still possible to support it in Rel-18.
A shared F1-U tunnel per gNB-DU should be allowed for supporting MC-PTM.
Flow control for multicast MRB
In RAN3#114e meeting, it was agreed that:
If F1-U flow control is applied for NR MBS
-	Reuse existing PDU Type 0 and Type 1 to support flow control for multicast and broadcast
-	No additional protocol elements required to be specified in TS 38.425 for support of BC MBS NR
-	Discussions on additional procedure text are necessary for the DDDS procedure to clarify how to specify how the receiving node shall interpret the contained information in case DDDS is applied on an MRB.
For broadcast session, the existing flow control mechanism can be reused. For multicast session, there are multiple bearer type, PTP only MRB, PTM only MRB and spit MRB. If the flow control information is carried by the shared F1-U, the gNB-DU needs to aggregate. the status of PTM transmission and PTP transmissions for all the involved UEs. It is very complicated and difficult to specify all details on how to calculate the highest PDCP SN and desired buffer size. In order to minimize the specification impacts and standard effort, it is suggested to leave the flow control for multicast MRB to implementation.
The expected change on TS 38.425 is given as following:
------------------------------------------------------------------- Change Start -----------------------------------------------------------
[bookmark: _Toc13919451][bookmark: _Toc36556037][bookmark: _Toc45832979][bookmark: _Toc64447458]5.2	NR user plane protocol layer services
The following functions are provided by the NR user plane protocol:
-	Provision of NR user plane specific sequence number information for user data transferred from the node hosting NR PDCP to the corresponding node for a specific data radio bearer.
-	Information of successful in sequence delivery of NR PDCP PDUs to the UE from the corresponding node for user data associated with a specific data radio bearer.
-	Information of NR PDCP PDUs that were not delivered to the UE or not transmitted to the lower layers.
-	Information of NR PDCP PDUs transmitted to the lower layers for user data associated with a specific data radio bearer.
-	Information of downlink NR PDCP PDUs to be discarded for user data associated with a specific data radio bearer; 
-	Information of the currently desired buffer size at the corresponding node for transmitting to the UE user data associated with a specific data radio bearer.
-	Information of the currently desired data rate in bytes at the corresponding node for transmitting to the UE user data associated with a specific data radio bearer;
-	Information of successful in sequence delivery of NR PDCP PDUs to the UE from the corresponding node for retransmission user data associate with a specific data radio bearer;
-	Information of NR PDCP PDUs transmitted to the lower layers for retransmission user data associated with a specific data radio bearer.
-	Information of the specific events at the corresponding node.
-	Information on Radio Link Quality from the corresponding node for user data associated with a specific data radio bearer.
-	Information for QoS monitoring from the corresponding node for user data associated with a specific data radio bearer.
-	In this version of the present document, the above information is also applied to MRB. For multicast MRB with shared F1-U GTP-U tunnel, how to formulate the information is up to implementation. 
------------------------------------------------------------------- Change Stop -----------------------------------------------------------
For multicast MRB with shared F1-U GTP-U tunnel, how to formulate the flow control information is up to implementation.
3	Conclusion
This contribution discusses the remaining issues on F1 interface for MBS. And we propose:
1. Besides split MRB, the shared F1-U tunnel is also used for PTM only MRB and PTP only MRB.
1. gNB-CU makes the decision on RRC based MRB bearer type change and gNB-CU indicates the requested MRB bearer type to gNB-DU.
1. If data forwarding and PDCP retransmission are agreed, a dedicated F1-U tunnel is established for transmitting the forwarding data or retransition data.
1. A shared F1-U tunnel per gNB-DU should be allowed for supporting MC-PTM.
1. For multicast MRB with shared F1-U GTP-U tunnel, how to formulate the flow control information is up to implementation.
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------------------------------------------------------------------- Change Start -----------------------------------------------------------
[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
MRB	MBS Radio Bearer
MR-DC	Multi-RAT Dual Connectivity

------------------------------------------------------------------- Next Change -----------------------------------------------------------
5.2	NR user plane protocol layer services
The following functions are provided by the NR user plane protocol:
-	Provision of NR user plane specific sequence number information for user data transferred from the node hosting NR PDCP to the corresponding node for a specific data radio bearer.
-	Information of successful in sequence delivery of NR PDCP PDUs to the UE from the corresponding node for user data associated with a specific data radio bearer.
-	Information of NR PDCP PDUs that were not delivered to the UE or not transmitted to the lower layers.
-	Information of NR PDCP PDUs transmitted to the lower layers for user data associated with a specific data radio bearer.
-	Information of downlink NR PDCP PDUs to be discarded for user data associated with a specific data radio bearer; 
-	Information of the currently desired buffer size at the corresponding node for transmitting to the UE user data associated with a specific data radio bearer.
-	Information of the currently desired data rate in bytes at the corresponding node for transmitting to the UE user data associated with a specific data radio bearer;
-	Information of successful in sequence delivery of NR PDCP PDUs to the UE from the corresponding node for retransmission user data associate with a specific data radio bearer;
-	Information of NR PDCP PDUs transmitted to the lower layers for retransmission user data associated with a specific data radio bearer.
-	Information of the specific events at the corresponding node.
-	Information on Radio Link Quality from the corresponding node for user data associated with a specific data radio bearer.
-	Information for QoS monitoring from the corresponding node for user data associated with a specific data radio bearer.
-	In this version of the present document, the above information is also applied to MRB. For multicast MRB with shared F1-U GTP-U tunnel, how to formulate the information is up to implementation. 

------------------------------------------------------------------- Change End -----------------------------------------------------------

