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[bookmark: _Ref492503575]Introduction
During RAN3#121, following are the agreements related to MBS RAN Sharing:
· Introduce Broadcast session transport request/response/failure procedure to support NG-RAN triggered NG-U tunnel establishment.
· CU-CP makes decision on whether to establish NG-U tunnel.
· For MOCN scenario, only one set of shared F1-U tunnels is established and kept for MOCN scenario as long as there is one PLMN keeping the MBS service.
· For multiple cell-ID broadcast scenario, the entity controlling logical DUs decides how many F1-U tunnels to be set up. The decision of CU-CP on establishment of NG-U tunnel takes the feedback of DU on establishment of a set of F1-U tunnels into account. 
· FFS whether the set of F1-U tunnel(s) and NG-U tunnel are always one to one mapping or not.
· Adopt the option of Multiple F1AP contexts/messages, one per PLMN, for MOCN scenario.
· Associated session ID and MBS service area should be introduced in E1AP for shared NG-U termination scenario (regardless of whether we have one or multiple broadcast bearer context on E1 for RAN sharing).
· Multiple E1AP context/message, one per PLMN, for MOCN scenario.
· Identify the issue first, then discuss whether both of the options are supported
· Option 1: OAM configures the MRB-PDCP-ConfigBroadcast of each MRB.
· Option 2: DU makes decision on which MRB-PDCP-ConfigBroadcast it used. 
· For option 2: whether to provide the used MRB-PDCP-ConfigBroadcast to CU and whether CU could reject and fall back to Rel-17 behaviour.

In this document, we will discuss open issues & proposals related to Broadcast MBS RAN sharing.

Rel-18 RAN sharing for Broadcast MBS 
[bookmark: _Toc127309437][bookmark: _Toc127311181]RAN sharing for Location dependent Broadcast Services : 
In RAN3#120, it was agreed that gNB decides RAN sharing for location dependent broadcast services by taking 5GC provided MBS Associated Session ID and MBS Service Area Information into account. CU-CP sends same information to DU in F1-AP signaling.
In case of location dependent broadcast services, the gNB deduces identical broadcast content from the MBS Associated Session ID and the MBS Service Area information provided by the participating 5GCs. 
The CU-CP sends the MBS Service Area to DU and DU determines whether to apply RAN sharing optimization over the radio. 
FFS on the determination between CU and DU for MOCN case.
FFS on where to apply the RAN sharing optimization.  
FFS on how DU determines whether RAN sharing enhancement applies to the corresponding cells, i.e. based on which information and based on which behavior.
For MOCN case, CU-CP is connected to multiple 5GC and CU-CP can send multiple TMGIs, MBS Service Area info and Associated Session ID received from 5GC to DU as part of F1-AP Broadcast context setup (separate F1-AP messages are used per each PLMN) procedure. DU determines that all TMGIs are providing same broadcast content and will broadcast MCCH containing common MRB configuration associated with multiple TMGIs over air interface. Depending on OAM configuration, DU determines whether MBS RAN sharing is allowed or not per cell level.
[bookmark: _Toc142425836][bookmark: _Toc146314130]For MOCN, DU makes final decision in which cell to apply MBS RAN Sharing based on CU-CP provided MBS Session ID, Associated Session ID and MBS Service Area information.  
[bookmark: _Toc142425837][bookmark: _Toc146314131]RAN OAM configuration can be used to determine whether MBS RAN Sharing can be applied to in specific cell or not within given DU.
[bookmark: _Toc131447695][bookmark: _Toc127309440][bookmark: _Toc127311184]PDCP configuration for multiple cell ID MBS RAN Sharing:

For the case of RAN sharing with Multiple Cell IDs, different logical DUs will talk to different CU-CPs. Different CU-CPs may use either same or different CU-UP resources as deployment choice. In such scenario, different CU-CPs may provide different PDCP configurations to their associated CU-UPs during BC Bearer Context Setup procedures and different PDCP configurations will be provided to DU during the F1 BC Context setup procedures. 
RAN3#119bis working assumption:
WA: In case of RAN sharing with multiple Cell ID broadcast, the entity controlling the logical DUs decides which MRB-PDCP-ConfigBroadcast to provide on MCCH. Details are FFS.
RAN3#120 Agreement:
· PDCP configuration selection at gNB-DU for RAN sharing with multiple cell-ID broadcast case:
· Open issue 1: Which option should be used by DU to decide the MRB-PDCP-ConfigBroadcast? 
· Option 1: OAM configure the MRB-PDCP-ConfigBroadcast of each MRB to CU or DU.
· Option 2: DU applied the MRB-PDCP-ConfigBroadcast of the first CU or the second CU. FFS whether DU needs to provide the used MRB-PDCP-ConfigBroadcast to CU.
RAN3#121 Agreement:
· Identify the issue first, then discuss whether both of the options are supported
· Option 1: OAM configures the MRB-PDCP-ConfigBroadcast of each MRB.
· Option 2: DU makes decision on which MRB-PDCP-ConfigBroadcast it used. 
· For option 2: whether to provide the used MRB-PDCP-ConfigBroadcast to CU and whether CU could reject and fall back to Rel-17 behaviour.

When different CU-CPs are controlling different logical DUs, there will be multiple F1-AP and F1-U tunnels are expected to be established. In such scenario, DU can select MBS received from one of the F1-U tunnels and its associated PDCP configuration for providing PDCP configuration over MCCH. When DU switches from one F1-U tunnel to another, it can select PDCP configuration associated with newly selected F1-U tunnel and MCCH provided MRB configuration can be updated. In such scenario, there is no need for DU to provide to CU-CPs which PDCP configuration selected by DU for transmission over MCCH.
In this scenario, a common RLC bearer configuration can be generated by DU and there can be multiple F1-U tunnels between multiple CU-UPs and DU (which will have multiple logical DUs associated with multiple Cell IDs). DU can select one set of PDCP PDUs received from multiple CU-UPs for transmission over air-interface using common RLC bearer configuration.
[bookmark: _Toc134477605][bookmark: _Toc134646114][bookmark: _Toc142425839][bookmark: _Toc146314132]For MBS RAN sharing with multiple Cell IDs, one F1-U Tunnel associated with each CU-UP & logical DU, one common MRB ID, common PDCP and RLC bearer configuration is used. With multiple F1-U tunnels setup, DU selects one set of PDCP PDUs for transmission over air-interface.

[bookmark: _Toc146314133]When Multiple F1-Us are established with multiple CU-UPs, DU will select PDCP configurations corresponding to the active F1-U link used MBS data transmission over air interface.

[bookmark: _Toc146314134]It is not necessary for DU to arbitrate PDCP configuration among multiple CU-CPs and no need for DU to provide selected PDCP configuration back to CU-CPs.

Relation between F1-U tunnels and NG-U tunnels:

RAN3#121 Agreement:
· CU-CP makes decision on whether to establish NG-U tunnel.
· For MOCN scenario, only one set of shared F1-U tunnels is established and kept for MOCN scenario as long as there is one PLMN keeping the MBS service.
· For multiple cell-ID broadcast scenario, the entity controlling logical DUs decides how many F1-U tunnels to be set up. The decision of CU-CP on establishment of NG-U tunnel takes the feedback of DU on establishment of a set of F1-U tunnels into account. 
· FFS whether the set of F1-U tunnel(s) and NG-U tunnel are always one to one mapping or not.
For MBS RAN sharing scenario, RAN3 already agreed that number of NG-U tunnels to be setup is upto gNB implementation and decision is made by CU-CP. Similarly it is agreed that for RAN sharing with multiple cell IDs, CU-CP controlling logical DUs will make decision of how many F1-U tunnels to be setup. The decision of CU-CP on establishment of NG-U tunnel takes the feedback from DU on establishment of a set of F1-U tunnels into account.
Now the next question is what is relation between establishing NG-U Tunnels and F1-U Tunnels? 
Possible options include NG-U : F1-U = 1:1 or M:N or N: M (Assume M> N). In order to give flexibility for various implementations, from specification point of view it is reasonable to provide flexibility and not limit to only 1:1 relation. 
Therefore, we propose
[bookmark: _Toc146314135]For MBS RAN sharing scenario, it is not necessary to have one to one mapping between NG-U tunnels and F1-U tunnels and should be left to implementation of how to map between established NG-U and F1-U tunnels. 
Stage-2 changes for RAN OAM based solution:

[bookmark: _Toc127309434][bookmark: _Toc127311178]During SA2 discussions, it was already agreed to support both the 5GC signalling assistance based solution and RAN OAM based solutions. SA2 Agreed CRs are provided in S2-2303897 [2], S2-2305461[4] and TS 23.247 clause 6.18.
To align with SA2 TS 23.247, RAN3 has to provide stage-2 clarification about NG-RAN uses configuration based method to determine Broadcast MBS RAN sharing if 5GC does not provide 5GC Associated Session ID during NG-AP Broadcast Session Setup procedure. Otherwise, from RAN specification point of view it is not clear how NG-RAN determines MBS RAN sharing when 5GC does not provide any assistance information to RAN.
Observation 1: SA2 TS 23.247 captured support for both 5GC Control Plane based solution and RAN OAM based solution. RAN3 has to support both approaches.
This solution relies on RAN OAM configuration and there is no need to specify how RAN OAM works and it is upto RAN OAM implementation. 
From TS 23.247, clause 6.18, following note captured.
NOTE 3:	When the association of MBS session identifiers is configured in NG-RAN, there is no requirement on the AF to provide an Associated Session ID.
Observation 2: TS 23.247, clause 6.18 indicated that “when the association of MBS session identifiers is configured in NG-RAN, there is no requirement on the AF to provide an Associated Session ID”.
From RAN stage-2 TS 38.300 specification point of view, it must be clearly specify about the NG-RAN support for MBS RAN Sharing based on RAN OAM configuration if 5GC Associated Session ID is not provided.
We have provided stage-2 TS 38.300 CR for the same in [4]. 
[bookmark: _Toc134477607][bookmark: _Toc134646116][bookmark: _Toc142425841][bookmark: _Toc146314136]Specify clearly in Stage-2 TS 38.300 about the RAN support for MBS RAN Sharing based on RAN OAM configuration if “Associated Session ID” is not provided by 5GC.
[bookmark: _Toc134477608][bookmark: _Toc134646117][bookmark: _Toc142425842][bookmark: _Toc146314137]Agree stage-2 TS 38.300 CR (R3-23xxxx) to support MBS RAN sharing based on OAM approach.

Summary 
Based on above discussion, we have the following observations and proposals for MBS RAN sharing. 
Proposal 1.	For MOCN, DU makes final decision in which cell to apply MBS RAN Sharing based on CU-CP provided MBS Session ID, Associated Session ID and MBS Service Area information.
Proposal 2.	RAN OAM configuration can be used to determine whether MBS RAN Sharing can be applied to in specific cell or not within given DU.
Proposal 3.	For MBS RAN sharing with multiple Cell IDs, one F1-U Tunnel associated with each CU-UP & logical DU, one common MRB ID, common PDCP and RLC bearer configuration is used. With multiple F1-U tunnels setup, DU selects one set of PDCP PDUs for transmission over air-interface.
Proposal 4.	When Multiple F1-Us are established with multiple CU-UPs, DU will select PDCP configurations corresponding to the active F1-U link used MBS data transmission over air interface.
Proposal 5.	It is not necessary for DU to arbitrate PDCP configuration among multiple CU-CPs and no need for DU to provide selected PDCP configuration back to CU-CPs.
Proposal 6.	For MBS RAN sharing scenario, it is not necessary to have one to one mapping between NG-U tunnels and F1-U tunnels and should be left to implementation of how to map between established NG-U and F1-U tunnels.

Observation 1: SA2 TS 23.247 captured support for both 5GC Control Plane based solution and RAN OAM based solution. RAN3 has to support both approaches.
Observation 2: TS 23.247, clause 6.18 indicated that “when the association of MBS session identifiers is configured in NG-RAN, there is no requirement on the AF to provide an Associated Session ID”.

Proposal 7.	Specify clearly in Stage-2 TS 38.300 about the RAN support for MBS RAN Sharing based on RAN OAM configuration if “Associated Session ID” is not provided by 5GC.
Proposal 8.	Agree stage-2 TS 38.300 CR (R3-23xxxx) to support MBS RAN sharing based on OAM approach.
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