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1	Introduction
In RAN3#113e, the following agreements were made [1]:
-	WA: For the RAN2 agreed split MRB bearer with a common PDCP: the decision of using PTP (RLC leg) or PTM (RLC leg) is made by the gNB-DU
-	In the current RAN2/3 concept the DU does not notify the CU about the DUs (PTP/PTM) decision.
-	A shared F1-U tunnel is established between gNB-CU and gNB-DU for PTP/PTM transmission associated with split MRB with common PDCP.
-	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.
-	Encoding of the L1/L2 related configuration part of the MCCH configuration related SIB follows the current work split between CU and DU, further F1 signalling details are FFS.
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
there are three possible solutions on how to provide flow control information:
-	Option 1: shared DDDS which aggregates the status of PTM transmission and PTP transmissions for all the involved UEs, delivered via shared uplink F1-U tunnel. 
-	Option 2a: separate DDDS, one DDDS for PTM transmission via shared uplink F1-U tunnel, and per UE DDDS for PTP transmission via UE-dedicated uplink F1-U tunnel. 
-	Option 2b: per UE DDDS via UE-dedicated uplink F1-U tunnel or shared uplink F1-U tunnel with UE ID, for each UE, the DDDS reflects both PTM transmission and PTP transmission. 
The option 1 has two drawbacks:
1) The option 1 is not applicable to PTP only MRB assuming that PTP only MRB also uses the shared F1-U tunnel.
2) In 38.401, it is specified that during intra-NR mobility procedure: A Random Access procedure is performed at the target gNB-DU. The target gNB-DU sends a Downlink Data Delivery Status frame to inform the gNB-CU. It is also specified in 38.425: As soon as the corresponding node detects the successful RACH access by the UE for the corresponding data radio bearer(s), the corresponding node shall send initial DL DATA DELIVERY STATUS frame to the node(s) hosting the NR PDCP entity(ies). In option 1, it is not possible for gNB-CU sending the DDDS after RACH procedure. If we adopt option 1, above issue should be addressed.
Option 2a/2b should be adopted for providing flow control information of an multicast MRB.
MCCH over F1
In last meeting, it was agreed that:
-	Encoding of the L1/L2 related configuration part of the MCCH configuration related SIB follows the current work split between CU and DU, further F1 signalling details are FFS
Similar with LTE SC-PTM, NR MBS introduces two new logical channels for broadcasting data and control information, the multicast control channel (MCCH) and the multicast traffic transport channel (MTCH) for broadcast service. The MCCH carries contents about the configuration about broadcast sessions such as G-RNTI, MBS session ID as well as scheduling information for MTCH (e.g. scheduling period, scheduling window and start offset). The MCCH contents is transmitted periodically using a configurable repetition period. 
The MCCH configuration is provided by system information, which contains MCCH modification period, MCCH repetition period and MCCH subframe/slot offset.
Change of MCCH contents only occurs at specific radio frames, i.e. the concept of a modification period is used. Within a modification period, the same MCCH information may be transmitted a number of times, as defined by its scheduling (which is based on a repetition period). When the network changes (some of) the MCCH information, it notifies the UEs about the change during a first modification period. In the next modification period, the network transmits the updated MCCH contents.


Figure 1. MCCH Change and Change Notification
The MCCH configuration includes MCCH modification period, MCCH repetition period and MCCH subframe/slot offset and also configurations about the MCCH update notification. 
Since the parameters in MCCH configuration are not varied timely, it is straight forwarded the SIB for MCCH configuration is encoded by gNB-CU and the gNB-CU includes it in the gNB-CU System Information IE. Since the value of SIB-type is reserved as (2..32), there could be no standard effort to support the new SIB delivery over F1.
The SIB for MCCH Configuration is encoded by gNB-CU and included in the gNB-CU System Information IE.
The MCCH contents should be encoded as a RRC message in gNB-CU. The gNB-CU delivers it to gNB-DU as a RRC container. However, the existing DL RRC Message Transfer procedure used for transfer RRC message is carried on UE associated signalling, which is not applicable for transfer of MCCH contents. A new procedure such as MCCH RRC Message Transfer procedure should be introduced for delivery of RRC container of MCCH contents from gNB-CU to gNB-DU. For example, upon receiving the MCCH RRC MESSAGE TRANSFER message, the gNB-DU performs MCCH Change notification and MCCH update procedure correspondingly. 
The detailed message is provided as below:
[bookmark: _Toc20955889][bookmark: _Toc29893001][bookmark: _Toc36556938][bookmark: _Toc45832370][bookmark: _Toc51763623][bookmark: _Toc52131961]9.2.3.X	MCCH RRC MESSAGE TRANSFER
This message is sent by the gNB-CU to transfer the layer 3 message regarding MCCH to the gNB-DU over the F1 interface.
Direction: gNB-CU gNB-DU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	RRC-Container
	M
	
	9.3.1.6
	Includes the DL-MCCH-Message IE as defined in subclause 6.2 of TS 38.331 [8] --FFS.
	YES
	reject



A new procedure such as MCCH RRC Message Transfer procedure is introduced for delivery of RRC container of MCCH contents from gNB-CU to gNB-DU.
 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. Option 2a/2b should be adopted for providing flow control information of an multicast MRB.
1. The SIB for MCCH Configuration is encoded by gNB-CU and included in the gNB-CU System Information IE.
1. A new procedure such as MCCH RRC Message Transfer procedure is introduced for delivery of RRC container of MCCH contents from gNB-CU to gNB-DU.
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