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1. Introduction
On MBS session resource over F1/E1, it has been discussed in RAN3 for a few meetings and some progress has been made, as listed below [1]:
RAN3#114-e meeting:
Use a shared F1-U tunnel for PTM transmission of an MBS radio bearer for an MBS Session
Support the method that gNB-DU assigns the DL F1-U GTP-U tunnel info, provides it to gNB-CU-CP and then gNB-CU-CP forwards it to gNB-CU-UP.
FFS if IP multicast method is supported or not
Provide the MBS Session id, QoS profile from gNB-CU to gNB-DU
Provide the MBS Session id, QoS profile from gNB-CU-CP to gNB-CU-UP
F1/E1 MBS Bearer management procedure can be discussed, but details on e.g. information to signal are pending RAN2/SA2 progress
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.
RAN3#113-e meeting:
For broadcast, the shared NG-U tunnel is established during the CU-CP triggered E1AP: MBS Bearer Setup procedure. The IP multicast address could be included in the E1AP: MBS Bearer Setup Request, and the unicast transport DL NG-U GTP-U address could be included in the E1AP: MBS Bearer Setup Response.
For broadcast, the shared F1-U tunnel is established during the procedures to setup the broadcast context and bearer. 
WA: 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).
The gNB-DU assigns the G-RNTI.
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 signaling details are FFS
RAN3#112-e meeting:
WA: Standard shall enable a one to one mapping between an MRB and a shared F1-U tunnel
WA: F1-U multicast transport is not supported
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.
RAN3#110-e meeting:
Use a shared F1-U tunnel for PTM transmission of an MBS radio bearer for an MBS Session within one cell.
If multiple MBS radio bearers could be established for an MBS Session, a shared F1-U tunnel should be used for PTM transmission of these MBS radio bearers of the same MBS Session within one cell.
Use non-UE associated F1/E1 procedures to setup the shared F1-U tunnel.
Support the method that gNB-DU assigns the DL F1-U GTP-U tunnel info, provides it to gNB-CU-CP and then gNB-CU-CP forwards it to gNB-CU-UP.
Provide the MBS Session id, Qos profile from gNB-CU to gNB-DU.
Provide the MBS Session id, Qos profile from gNB-CU-CP to gNB-CU-UP.
F1/E1 MBS Bearer management procedure can be discussed, but details on e.g. information to signal are pending RAN2/SA2 progress
WA: gNB DU assignes the G-RNTI, pending to RAN2 confirmation.
This contribution will keep discussing the F1/E1 open issues on top of the above agreements, e.g., how the F1/E1 tunnels are established, the signalling impact to F1AP/E1AP.

2. Discussion
In the last RAN3#114e meeting, it was agreed that the gNB-CU requests the gNB-DU to setup MBS Session Resources, providing MBS session ID and QoS flow information, area information. It is FFS on whether this is done by means of UE-associated or non-UE associated F1 procedure(s).
2.1 whether to introduce a new type of signaling connection
Regarding whether to introduce a new type of signaling connection, there are two options on this issue：
· Option 1：Introduce a MBS session associated signaling connection
· Option 2：Identify different signaling connection based on MBS session id
In the last RAN3#114e meeting, the following was agreed:
Provide the MBS Session id, QoS profile from gNB-CU to gNB-DU
Provide the MBS Session id, QoS profile from gNB-CU-CP to gNB-CU-UP
Both options require the MBS session ID and QoS profile between gNB-CU/gNB-DU, and gNB-CU-CP/gNB-CU-UP. Option 1 looks simpler and more straightforward, with a new type of MBS session associated signaling connection procedure, we use addition MBS session ID between gNB-CU and gNB-DU, or gNB-CU-CP and gNB-CU-UP to differentiate MBS sessions. 
But if we go for option 2, there will be a problem to differentiate multiple MBS sessions. If a gNB-CU is connected by multiple gNB-DUs, it may be difficult for the gNB-CU to differentiate multiple MBS sessions. For instance, if multiple gNB-DUs have the same MBS session ID, gNB-CU can’t differentiate the MBS sessions. However, the gNB CU can differentiate the gNB-DU by lower layer identifiers, but this lower layer identifiers-based differentiation approach would increase the complexity of gNB-CU by introducing inter-layer interaction. Thus, we propose to go for an MBS session associated signaling connection for MBS context management procedure.
Proposal 1: It is proposed to introduce an MBS session associated signaling connection for MBS context management procedure.

2.2 F1-U tunnel unicast delivery mode
In accordance with the RAN2 discussion, if an MBS service is considered a high reliable service, the network should configure a PTP leg for the MRB. This PTP leg is configured with a RLC AM entity, from the perspective of re-transmission to guarantee the reliability. If the RLC AM entity keeps re-transmitting the un-acknowledged PDUs, the F1-U tunnel DL will be stalled. If this F1-U tunnel is a shared tunnel for both PTP leg and PTM leg, the DU don’t have to buffer the PTM leg PDU as there is no re-transmission, on the other hand, as the PTP leg has re-transmission, the DL RLC PDUs are buffered in the DU, in result the asynchronization between PTP PDU and PTM PDU. If PTP and PTM legs share one F1-U tunnel, the DU can’t remove the RLC PDUs since they are stalled and being re-transmitted. But the CU keeps sending DL PDCP PDUs to the DU as there is no retransmission for PTM, in result that the DU buffer is overflowed. So, there should be separate F1-U tunnels for PTP transmission and PTM transmission. 
Proposal 2: A dedicated F1-U tunnel separated from PTM F1-U tunnel is established for the PTP transmission. 

In the CU-DU split NR RAN architecture, RRC entity is sited in CU, so if the CU has RRC message to transmit through the air interface, it encodes the RRC message in DL RRC Message Transfer message to the DU. The MCCH contents should be encoded as a RRC message in gNB-CU. 
However, the DL/UL RRC Message Transfer messages are UE associated message, the UE F1-AP ID is mandatory in the message. Therefore, if CU needs to transfer MCCH message to DU, there are two options to make it happen in F1AP interface:
Option 1: Introduce a new non-UE associated MCCH RRC transfer procedure over F1AP interface to transfer MCCH from CU to DU.
Option 2: Modify the presence of UE F1AP ID to optional in the legacy DL RRC Message Transfer.
In these two options, option 1 need to introduce a new non-UE associated F1AP message to carry MCCH from CU to DU. Option 2 needs to change the feature of UE F1AP ID of DL RRC Message Transfer. Both two options require some change to F1AP spec. Please note that from the future extension point of view, there will be more non-UE associated RRC message like MCCH to be transferred in the future, and both two options can be extended for future non-UE associated RRC message transferred via F1AP interface. We slightly prefer option 2 as it doesn’t require a new message to be introduced, which has less impact to the legacy spec. 
Proposal 3: Modify the presence of UE F1AP ID to optional in the legacy DL RRC Message Transfer.

2.3 How to setup the corresponding MBS context for a multicast session？
On this issue, according to the previous discussions, there are two options to be considered：
· Option 1: Define new non-UE associated F1/E1 procedures 
· Option 2: Reuse UE-associated E1AP and F1AP procedures
Regarding this issue, in the previous RAN3#110e meeting, we have agreed to introduce a non-UE associated F1/E1 procedure to setup a shared F1-U tunnel. 
Use non-UE associated F1/E1 procedures to setup the shared F1-U tunnel.
Regarding this issue, we should discuss the following three cases:
· Case 1: UE is configured with a PTM leg only 
· Case 2: UE is configured with a PTP leg only 
· Case 3: UE is configured with a split MRB with both PTM leg and PTP leg. 
In case 1, UE is configured with a PTM leg only. In this case, UE uses a shared F1-U tunnel with other PTM UEs. Therefore, for a PTM transmission, it is unnecessary use a UE-associated F1/E1 procedure to manage the MBS context for a multicast session. So, for a UE who is configured with a PTM leg only, it is proposed to use a non-UE associated F1/E1 procedure to manage the MBS context for a multicast session.
Proposal 4: For a UE who is configured with a PTM leg only, it is proposed to use a non-UE associated F1/E1 procedure to manage the MBS context for a multicast session.

In case 2, UE is configured with a PTP leg only. In this case, UE should use a dedicated F1-U tunnel separately to other UE’s dedicated F1-U tunnel. Therefore, for a PTP transmission, it is necessary to use a UE-associated F1/E1 procedure to manage the MBS context for a multicast session. So, for a UE who is configured with a PTP leg only, it is proposed to use a UE associated F1/E1 procedure to manage the MBS context for a multicast session.
Proposal 5: For a UE who is configured with a PTP leg only, it is proposed to use a UE associated F1/E1 procedure to manage the MBS context for a multicast session.

In case 3, UE is configured with a split MRB with both PTM leg and PTP leg. In this case, UE should use a dedicated F1-U tunnel separately and a shared F1-U tunnel with other PTM interested UEs. So as this split MRB case, there should be one UE associated E1AP/F1AP procedure for PTP and a non-UE associated E1AP/F1AP procedure for PTM. Therefore, for a split MRB, it is proposed to use a UE associated F1/E1 procedure and a UE associated F1/E1 procedure to manage the MBS context for a multicast session.
Proposal 6: For a UE who is configured with a split MRB, it is proposed to use a UE associated F1/E1 procedure and a UE associated F1/E1 procedure to manage the MBS context for a multicast session.

2.4 How to establish the shared F1-U tunnel for a multicast session？
in RAN3#110e meeting, we have the conclusion that non-UE associated message is used to establish a shared F1-U tunnel. 
Use non-UE associated F1/E1 procedures to setup the shared F1-U tunnel.
For non-UE associated F1/E1 procedure, it could be initiated by either gNB-CU-CP or gNB-CU-UP. 
· Option 1: Use the class 1 signaling procedure initiated by gNB-CU-UP, e.g. Multicast Distribution Setup procedure [2] 
· Option 2: Use the class 1 signaling process initiated by gNB-CU-CP, e.g, MBS Session Resource Context Setup Request/Response procedure
Both these two options works, it is up to the scenario of MBS session establishment. Based on this call flow from SA2 TS and the RAN3 agreements, to establish the shared NG-U tunnel, the following procedure should be considered:
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On the other hand, gNB-CU-CP has the information of the first UE who is interested in the MBS service, e.g., by UE MBSinterestsindication message, and then the gNB-CU-CP will initiate the shared F1-U tunnel establishment procedure for multicast session.
Proposal 7: Both gNB-CU-CP and gNB-CU-UP can initiate the shared F1-U tunnel for multicast session.

3. Discussion
In this contribution we discussed the cases of PTM to PTM switch, and gives some examples regarding how MBS session is managed given the MRB PTM or/and PTP cases. hereby we made the following proposals: 
Proposal 1: It is proposed to introduce an MBS session associated signaling connection for MBS context management procedure.
Proposal 2: A dedicated F1-U tunnel separated from PTM F1-U tunnel is established for the PTP transmission. 
Proposal 3: Modify the presence of UE F1AP ID to optional in the legacy DL RRC Message Transfer.
Proposal 4: For a UE who is configured with a PTM leg only, it is proposed to use a non-UE associated F1/E1 procedure to manage the MBS context for a multicast session.
Proposal 5: For a UE who is configured with a PTP leg only, it is proposed to use a UE associated F1/E1 procedure to manage the MBS context for a multicast session.
Proposal 6: For a UE who is configured with a split MRB, it is proposed to use a UE associated F1/E1 procedure and a UE associated F1/E1 procedure to manage the MBS context for a multicast session.
Proposal 7: Both gNB-CU-CP and gNB-CU-UP can initiate the shared F1-U tunnel for multicast session.
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