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Rel-18 RAN sharing for Broadcast MBS 
[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][bookmark: _Toc149748270]For MBS RAN sharing with multiple Cell IDs, each 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][bookmark: _Toc149748271]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][bookmark: _Toc149748272]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.

F1-U and NG-U Tunnel setup for RAN sharing with Multiple Cell ID:

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.
RAN3#121bis Agreement:
· For multiple cell-ID broadcast scenario, 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. 
· Whether DU is allowed to trigger the F1-U establishment needs to be further discussed.

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][bookmark: _Toc149748273]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. 
Next question is if DU has to trigger setup of F1-U tunnels in case DU stops receiving MBS data through already established F1-U tunnels, there is need to have F1-AP signalling procedure to enable DU to trigger new F1-U tunnel setup procedure. This is similar to NGAP Broadcast Transport Setup procedure that was agreed to enable gNB to establish NG-U tunnels.
[bookmark: _Toc149748274]Introduce new F1AP Broadcast Session Transport Setup/Response/Failure to enable DU to request the establishment of new F1-U tunnel establishment.

Summary 
Based on above discussion, we have the following observations and proposals for MBS RAN sharing. 
Proposal 1.	For MBS RAN sharing with multiple Cell IDs, each 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 2.	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 3.	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 4.	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.
Proposal 5.	Introduce new F1AP Broadcast Session Transport Setup/Response/Failure to enable DU to request the establishment of new F1-U tunnel establishment.
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