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During RAN3#117e, following are the agreements related to MBS RAN Sharing:
· NG-RAN shall be able to identify the MBS session signalling from different operators’ 5GCs aim at the same MBS session. The detail information is pending to SA2.
· The same PTM radio resource can be allocated in a shared cell for transmission of the same MBS service provided by different operators.
· The solution provided by RAN3 work on protocol in RAN sharing scenario should not have impact on Pre Rel-18 UE.
During RAN3#117bis-e, following are the agreements related to MBS RAN Sharing:
· RAN3 believes that Solution(s) which assume MOCN RAN nodes can identify the same MBS service based on the information provided by 5GC should be supported. 
· The following principles should be considered when discussing solutions on which information should be provided from 5GC:
· Principle1: The solution provided by RAN3 for RAN sharing should not have impact on Rel-17 UE and Rel-17 gNB.
· Principle3: The identity providing a reference to the same MBS service should not depend on the momentarily participating operators considering of the possibility for sharing operators leaving or entering the common ongoing session from time to time, that’s to say the solution should be robust to cover the cases that the shared PLMNs start and stop the MBS session at the same time and start and stop the MBS session at the different time.
· Principle4: It could not be assumed that MB-SMF/AF/MBSF is aware which NG-RAN node or which cell within a NG-RAN node is shared since currently NG-RAN node only inform AMF of the supported PLMN and no coordination with MB-SMF/AF/MBSF.
· RAN3 think that a solution based on information received from 5GC is desired. 
· Solutions 2,7,24 and 29 can work, while solutions 2, 7 with majority support in RAN3.
· Solution 24 brings configuration efforts which may have flexibility and scalability issue in case MBS services are dynamically added or removed.
· For location dependent broadcast service, NG-RAN node need to recognize the same area with different MBS area session ID e.g. based on the corresponding cell list/TA list.
· Any network sharing mechanism defined in Rel-18, it is only for the overlapped MBS service area.
· gNB-CU transfers the information provided by 5GC which is used to identify the MBS sessions aimed at the same MBS service to gNB-DU if network provide all network identifiers (PLMNs, SNPNs) which support the MBS service in SIB1
· gNB-CU-CP allocates the same MRB for the different MBS session delivering the same broadcast content in case both CU and DU are shared. FFS for RAN sharing with multiple cell ID. 
· FFS whether it would be regarded as an abnormal case for a Rel-17 gNB when receiving a foreign TMGI.



During RAN3#118, following are the agreements related to MBS RAN Sharing:
· It is up to the NG-RAN node implementation on how to handle different QoS parameters for the same service from different PLMNs in case different QoS parameters for the same service are received.
· It is up to the NG-RAN node implementation on how to handle different S-NSSAIs for the same service from different PLMNs.
· Wait for feedback from SA2 on solution down-selection.
· For local MBS service, cell granularity shared area decision according to overlapped area.
· For location dependent MBS service, the NG-RAN node should associate the relevant shared area corresponding to area session ID, FFS on how to handle different area session IDs allocated from different PLMNs, and whether and how to handle different service areas associated with the area session IDs.
· Shared NG-U tunnel
· Option 1 is a subset of option 4, and option 1 does not require stage3 impact, it is FFS whether option 4 should be restricted to option 1 only.
· F1 impact 
· The gNB-CU provides the MBS RAN Sharing efficiency Information received from CN (if received) to the gNB-DU in F1AP: BROADCAST CONTEXT SETUP REQUEST message. The name and details of "MBS RAN Sharing efficiency Information" are FFS.
· "MBS RAN sharing efficiency information" == "information enabling the gNB to identify the MBS sessions among which resource efficiency for MBS reception in RAN sharing scenarios can be applied"
· In case of RAN Sharing with multiple cell-ID broadcast, each logical gNB-DU will receive within the F1AP: BROADCAST CONTEXT SETUP REQUEST message the MBS RAN Sharing efficiency Information received from CN (if received).
· In case of MOCN sharing, FFS which option to use:
· Option 1: the gNB-CU sends multiple F1AP: BROADCAST CONTEXT SETUP REQUEST messages with different TMGIs and same MBS RAN Sharing efficiency Information. (unified solution in (3) and (4)) 
· Option 2: the gNB-CU sends in a single F1AP: BROADCAST CONTEXT SETUP/MODIFICATION REQUEST message includes a list of TMGIs and an MBS RAN Sharing efficiency Information
RAN3#119 Agreements:
· Agree Option4 to support shared NG-U tunnel.
· For MOCN, it is up to NG-RAN node implementation to decide how many NG-U tunnels to be setup.
· For MOCN, it is up to the NG-RAN node implementation on how to handle different S-NSSAI received for the same shared service from different PLMNs (i.e. same Associated Session ID).
· It is agreed to transfer the Associated Session ID together the MBS Session ID.
· WA: The Associated Session ID is per TMGI per Area Session ID. Therefore, it is transferred outside the N2 SM container.
· For RAN sharing with multiple cell ID broadcast each gNB-DU sets up an F1-U tunnel.
RAN3#119bis Agreements:
· WA: 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. (to be checked against the actual SA2 agreements / agreed CR text.)
· WA: Introduce an explicit indication to 5GC in case that NG-U resources are not setup. Details are FFS. 
· Support, for MOCN, sharing of F1-U resources among multiple broadcast MBS sessions with the same associated session ID.
· Whether, for MOCN, F1 supports establishment of a single Broadcast Context for multiple MBS sessions at the DU.
· 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.

In this document, we will discuss various issues relating to Broadcast MBS RAN sharing.
Rel-18 RAN sharing for Broadcast MBS 
[bookmark: _Toc131447688][bookmark: _Toc127309437][bookmark: _Toc127311181]5GC provided assistance information for MBS RAN Sharing detection: 
Based on SA2 discussions, each 5GC provides Associated Session ID per TMGI instead of per TMGI per Area Session ID for location dependent MBS services. Additionally for location based MBS services, AF(s) that create the location dependent MBS services shall provide MBS Service Areas mapped to the same shared radio cells. Our understanding is that for location based MBS services, it is upto NG-RAN implementation to determine sharing of NG-RAN resources based on 5GC provided MBS Associated Session ID per TMGI and MBS Service Area Information.
SA2 CR S2-2306249 [5] captured following text related to location dependent MBS services and is shown below.
The NG-RAN determines the broadcast MBS sessions delivering the same content in one of the following ways:
-	Based on the Associated Session ID (see clause 6.5.5X) provided by the AF to the NG-RAN via 5GCs when creating broadcast MBS sessions. or
-	Based on the association of MBS session identifiers (i.e. TMGIs) configured in NG-RAN, the shared NG-RAN nodes can determine that the multiple broadcast MBS sessions are transmitting the same content for the same MBS service. For the location dependent MBS session, the existing MBS session identifiers are used to identify multiple broadcast MBS Sessions via different CNs delivering the same content.
For a location dependent MBS session (see Clauses 6.2.3), the AF(s) that create the location dependent MBS sessions towards the participating PLMNs shall supply MBS Service Areas mapped to the same shared radio cells (but that may also be mapped to different non-shared radio cells). 
For location dependent broadcast services, the shared NG-RAN is required to determine that the multiple broadcast MBS Sessions via different CNs deliver the same content for location-dependent MBS session with additionally considering the MBS Service Area.
Editor's note:	For the association of MBS session identifiers (i.e. TMGIs) configured in NG-RAN, it is FFS whether AFs can provide additional information (e.g. TMGI index) to request the allocation of a TMGI from a range of TMGIs for shared MBS services in an MB-SMF.
NOTE 23:	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.
During the RAN3#119bis, we have following WA and this needs to be converted into RAN3 agreement.
WA: 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. (to be checked against the actual SA2 agreements / agreed CR text.)
[bookmark: _Toc134477600][bookmark: _Toc134646109]RAN3 Agrees that " In case of location dependent broadcast services, shared gNB deduces identical broadcast content based on MBS Associated Session ID and the MBS Service Area information provided by the participating 5GCs".
From signalling design perspective, NG-AP signalling has to indicate 5GC provided Associated Session ID per TMGI. 
Based on received Associated Session ID per TMGI, in dis-aggregated gNB architecture, CU-CP will provide this assistance information to the DU  to make it  aware of which MRB resources are used for a given MBS Session ID in case of MBS RAN Sharing.
[bookmark: _Toc131447690][bookmark: _Toc134477601][bookmark: _Toc134646110]5GC provides “Associated Session ID per TMGI” (not per TMGI per Area Session ID) in NG-AP BROADCAST SESSION SETUP/MODIFICATION REQUEST messages and CU-CP provides this assistance information to DU in F1-AP (F1-AP: BROADCAST CONTEXT SETUP/MODIFICATION REQUEST) signalling procedures.
[bookmark: _Toc131447691]Shared NG-U Tunnel setup for Broadcast MBS RAN Sharing: 
One key aspect of Broadcast RAN sharing is whether to establish shared/unicast NG-U tunnels between CU-UP and UPFs belonging to multiple 5GCs.
During RAN3#119 meeting, Option 4 was agreed for shared NG-U Tunnel setup between the MBS MOCN Shared RAN and 5GC UPFs.
· Option 1: establish the NG-U tunnels for each session for different PLMNs
· Option 2: establish only one NG-U tunnel for multiple session from different PLMNs 
· Option 3: establish one primary NG-U tunnel and one backup NG-U tunnel for multiple session from different PLMNs
· Option 4: NG-RAN node implementation decision on how many NG-U tunnels to be set up

In order to support Option 4, additional signalling enhancements are needed. Upon receipt of Broadcast session setup request from AMF, NG-RAN determines whether received MBS Session ID from 5GC is part of the MBS RAN Sharing (based on OAM solution or Associated Session ID received from 5GC). If NG-RAN has already established shared NG-U tunnel with other PLMN’s UPF, it is optional for NG-RAN to setup shared NG-U tunnel with the UPF and signalling should allow flexibility to setup Broadcast session setup with optional NG-U setup (i.e., there is no need for CU-CP to trigger E1-AP Bearer setup procedure towards CU-UP)
From RAN3#119bis discussions, we have following WA:
· WA: Introduce an explicit indication to 5GC in case that NG-U resources are not setup. Details are FFS. 
[bookmark: _Toc120537193]Even though MBS Session Setup Response Transfer is an optional IE in BROADCAST SESSION SETUP RESPONSE, in order for SMF explicitly know that NG-RAN is not establishing NG-U tunnel, either by omitting optional MBS Session Setup Response Transfer IE or by adding specific new IE indication. Both options would work and adding new IE may give explicit indication and avoids any ambiguity. 
Thus, we propose. 
[bookmark: _Toc134477602][bookmark: _Toc134646111][bookmark: _Toc99123745][bookmark: _Toc99662551][bookmark: _Toc105152629][bookmark: _Toc105174435][bookmark: _Toc106109433][bookmark: _Toc107409891][bookmark: _Toc112757080]Agree to introduce an explicit indication in NG-AP BROADCAST SESSION SETUP RESPONSE message when shared NG-RAN does not setup NG-U resources with MB-UPF. 
In current Broadcast session management procedures, NG-RAN joins/establishes shared NG-U tunnel upon receiving Broadcast session setup request from 5GC. In order to support Option 4, if NG-RAN is already receiving DL MBS data from UPF of one of the MOCN PLMN and if that PLMN leaves MBS session then NG-RAN should join/setup shared NG-U tunnel with the UPF of other MOCN PLMNs. i.e., CU-CP has trigger E1-AP Bearer setup procedure towards CU-UP to trigger CU-UP to establish shared N3 Tunnel.
In order to differentiate between Multicast and Broadcast NG-U Distribution Setup procedures, it is clean approach to specify Broadcast specific NG-U Distribution Setup Request/Response messages. SA2 CR S2-2303401[6] captured stage-2 call flow.
[bookmark: _Toc131447692][bookmark: _Toc134477603][bookmark: _Toc134646112][bookmark: _Toc127309440][bookmark: _Toc127311184]Introduce NG-RAN triggered NG-U Tunnel setup procedure for Broadcast session by introducing Broadcast specific NG-AP Distribution Setup Request and response and failure handling messages.
[bookmark: _Toc131447695]F1-AP Broadcast Context Setup and F1-U procedures:
During the RAN3#118, following F1-AP signalling options discussed
· FFS which option to use:  
· Option 1: the gNB-CU sends multiple F1AP: BROADCAST CONTEXT SETUP REQUEST messages with different TMGIs and same MBS RAN Sharing efficiency Information.  
· Option 2: the gNB-CU sends in a single F1AP: BROADCAST CONTEXT SETUP/MODIFICATION REQUEST message includes a list of TMGIs and an MBS RAN Sharing efficiency Information
From RAN3#119bis meeting, following was outcome.
Whether, for MOCN, F1 supports establishment of a single Broadcast Context for multiple MBS sessions at the DU.
From F1AP functional point of view, both options would work. Option 2 has the benefit of reduced number of F1AP signalling messages compared to Option 1. From signalling optimization point of view, it is reasonable to support Option 2 and create a single Broadcast session context in DU associated with multiple TMGIs.
When an of the new TMGIs added or deleted due to a particular 5GC is joining or leaving the Broadcast service, then CU-CP can use F1-AP BROADCAST CONTEXT MODIFICATION REQUEST/RESPONSE message to add or delete any TMGIs associated with same Broadcast context.
From protocol functional point of view, we should allow flexibility. Thus, we propose
[bookmark: _Toc131447696][bookmark: _Toc134477604][bookmark: _Toc134646113]For 5GC provided MBS RAN sharing assistance solution, gNB CU-CP sends in a single F1AP: BROADCAST CONTEXT SETUP/MODIFICATION REQUEST message including a list of TMGIs, common MRB ID and an MBS RAN Sharing efficiency Information received from 5GC.
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. 
From RAN3#119bis, following is 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.
When different CU-CPs are controlling different logical DUs, first CU-CP provided MRB ID and PDCP configuration can be used as reference by logical DU and when subsequent PDCP configurations are received from others CU-CPs, DU can provide reference PDCP configuration and MRB ID received from 1st CU-CP to other CU-CPs to provide common MRB ID and PDCP configurations across multiple CU-CPs. 
In this scenario, a common RLC bearer configuration can be generated by DU and there can be multiple F1-U tunnels between 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]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: _Toc134477606][bookmark: _Toc134646115]DU can arbitrate across multiple CU-CPs to use common MRB ID and common PDCP configuration across different CUs.  Only one MRB ID and MRB configuration will be provided to multiple PLMN UEs using single Broadcast MCCH.
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, clarification to be added about the NG-RAN support for MBS RAN Sharing based on RAN OAM configuration if 5GC Associated Session ID is not provided.
We propose following stage-2 TS 38.300 text proposal for the same.
TS 38.300 stage-2 text proposal highlighted in yellow: changes are w.r.t baseline endorsed CR R3-231154
16.10.6.x	Support of Resource Sharing across multiple Broadcast MBS sessions in RAN Sharing Scenario
Editor’s Note: Support for Enhancement to improve the resource efficiency for broadcast reception in RAN sharing scenarios to be covered here. 
NGAP optionally supports resource sharing efficient scheme for broadcast delivery in RAN sharing. Such scheme enables the gNB to identify broadcast MBS sessions from different PLMNs providing identical content. The identification is based on information provided by the involved 5GCs in the Associated Session ID as specified in TS 23.247 [x]
If in the MBS Broadcast Setup Request message an Associated Session ID is received from a 5GC participating in RAN sharing, the gNB uses it to determine whether MBS Session resources can be shared with a broadcast MBS session(s) associated with the same Associated Session ID requested from another 5GC participating in RAN sharing.
In case 5GC does not provide optional Associated Session ID information during NGAP Broadcast Session Setup procedure, gNB uses local configuration-based approach to determine broadcast MBS sessions from different PLMNs providing identical content to enable broadcast RAN sharing. 
The gNB applying this resource efficiency scheme,
-	may decide whether NG-U resources are established towards all involved 5GCs or only some of them.
-	resolves different QoS requirements or different S-NSSAIs received from the participating 5GCs in an implementation specific way.
Editor’s Note:	Whether specific text for location dependent MBS sessions is necessary is FFS.

[bookmark: _Toc134477607][bookmark: _Toc134646116]Add RAN Stage-2 clarification about the RAN support for MBS RAN Sharing based on RAN OAM configuration if 5GC Associated Session ID is not provided.
[bookmark: _Toc134477608][bookmark: _Toc134646117]Agree stage-2 TS 38.300 TP clarification 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.	RAN3 Agrees that " In case of location dependent broadcast services, shared gNB deduces identical broadcast content based on MBS Associated Session ID and the MBS Service Area information provided by the participating 5GCs".
Proposal 2.	5GC provides “Associated Session ID per TMGI” (not per TMGI per Area Session ID) in NG-AP BROADCAST SESSION SETUP/MODIFICATION REQUEST messages and CU-CP provides this assistance information to DU in F1-AP (F1-AP: BROADCAST CONTEXT SETUP/MODIFICATION REQUEST) signalling procedures.
Proposal 3.	Agree to introduce an explicit indication in NG-AP BROADCAST SESSION SETUP RESPONSE message when shared NG-RAN does not setup NG-U resources with MB-UPF.
Proposal 4.	Introduce NG-RAN triggered NG-U Tunnel setup procedure for Broadcast session by introducing Broadcast specific NG-AP Distribution Setup Request and response and failure handling messages.
Proposal 5.	For 5GC provided MBS RAN sharing assistance solution, gNB CU-CP sends in a single F1AP: BROADCAST CONTEXT SETUP/MODIFICATION REQUEST message including a list of TMGIs, common MRB ID and an MBS RAN Sharing efficiency Information received from 5GC.
Proposal 6.	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 7.	DU can arbitrate across multiple CU-CPs to use common MRB ID and common PDCP configuration across different CUs.  Only one MRB ID and MRB configuration will be provided to multiple PLMN UEs using single Broadcast MCCH.

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 8.	Add RAN Stage-2 clarification about the RAN support for MBS RAN Sharing based on RAN OAM configuration if 5GC Associated Session ID is not provided.
Proposal 9.	Agree stage-2 TS 38.300 TP clarification to support MBS RAN sharing based on OAM approach. 
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