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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.
In this document, we will discuss various issues relating to Broadcast MBS RAN sharing.
Rel-18 RAN sharing for Broadcast MBS 
During RAN3#117bis-e meeting, RAN3 briefly discussed about the MBS RAN sharing deployment scenarios to be supported but there is no agreement.
Following are the various deployment scenarios to be considered.
· Aggregated gNB
· Disaggregated gNB 
· Both CU and DU are shared
· Shared DU and CUs are not shared
· Only some cells within gNB are shared
In order to support various RAN deployment models by various operators, we propose to support all above scenarios.
[bookmark: _Toc118206899]Agree to support Broadcast RAN sharing  scenarios including Aggregated gNB, Disaggregated gNB with both CU and DU shared, Only DU shared and only some cells within gNB are shared.
5GC does not know which cells within a given gNB are shared and any additional signalling assistance provided by 5GC during MBS Session setup procedure does not convey which gNBs or cells within gNB are going to MOCN RAN sharing. In case of both OAM and 5GC signalling based RAN sharing scenarios, gNB has to use OAM approach to determine which cells with a given gNB are participating in MBS RAN sharing.
[bookmark: _Toc118206900]For both OAM and 5GC signalling based MBS RAN sharing solutions, NG-RAN has to use OAM based approach to determine which cells within a given gNB are participating in MBS RAN sharing. 
During Broadcast session setup procedure, MBS Service Area IE includes list of TAI and NCGI. In case of MOCN RAN sharing scenarios, each PLMN may provide different set of TAI and NCGI in a given geographic area. For example, 
· PLMN1 MBS Service Area NCGI list : 1-100, 
· PLMN2 MBS Service Area NCGI list : 1-25,
· PLMN3 MBS Service Area NCGI list : 1-50,
· PLMN4 MBS Service Area NCGI list : 1-100.
In this example, MBS RAN sharing area includes:
· NCGI list 1-25 is serving all PLMNs, 
· NCGI list 26-50 is serving PLMN1,PLMN3 & PLMN4 
· NCGI list 51-100 is serving PLMN1 & PLMN4.
Based on this example illustration, we propose
[bookmark: _Toc118206901]MBS RAN Sharing area refers to an area of cells/TAs, where at least 2 PLMNs are providing same MBS service and within MBS RAN sharing area different group of cells/TAs may share different number of PLMNs for a given MBS Service.



During the MBS Session setup procedure, 5GC provided MBS Session ID = TMGI (PLMN + Service ID) + Optional NID is used by NG-RAN in both RAN signalling interfaces and MCCH to uniquely identify a specific MBS Service. From UE perspective, PLMN provided in TMGI is not used for any specific AS or Non-AS functions and Service ID is used by UE to identify a specific MBS service. 
In R14 LTE based eMBMS, ROM (Receive Only Mode) was introduced and it uses reserved PLMN Id value of MCC = 901 and MNC = 56 and these was no specific issue identified.
In our view, for NR MBS even if non-native PLMN Id is used in TMGI for MBS RAN sharing, we do not see any issue for legacy R17 gNBs or legacy UEs.
[bookmark: _Toc118206902]For MBS RAN sharing, it is not essential to have native PLMN id in TMGI.
Depending on whether SA2 adopts 5GC signalling based or OAM based solution, CU-CP has provide same MBS RAN sharing identifier to DU in F1-AP signalling to enable DU to identify list of PLMNs serving same MBS Service and broadcast common MRB configuration over MCCH signalling.
[bookmark: _Toc118206903]CU-CP provides MBS RAN Sharing identifier to DU via F1-AP signalling.
Another aspect of Broadcast RAN sharing is whether to establish shared/unicast NG-U tunnels between CU-UP and UPFs belonging to multiple 5GCs. There are two possible options. 
Option 1: During Broadcast session setup procedure, establish shared/unicast NG-U tunnel between CU-UP and each of  5GC UPFs. Upon receiving same Broadcast data from multiple UPFs, RAN implementation will consider data from only one UPF and will discard data received from other UPFs. From transport network perspective, this may be inefficient to establish multiple shared/unicast NG-U tunnels and discarding data at RAN node based on implementation. But advantage is we can avoid additional signalling enhancements.
Option 2: Establish shared/unicast NG-U tunnel with only one 5GC UPF as primary and with another PLMN UPF as secondary as backup and not establishing shared/unicast NG-U tunnel establishment with each of 5GC UPFs of other MOCN PLMNs. This method adds additional signalling enhancements but it is efficient method from transport resource utilization point of view. This can be regarded as optimization.
Considering option 1 vs option 2, from RAN perspective, we propose
[bookmark: _Toc118206904]For shared NG-U tunnel setup, NG-RAN will setup shared NG-U tunnels with each of the PLMNs and RAN can discard duplicate data based on implementation. 
[bookmark: _Toc118206905]Support establishment of single shared/unicast NG-U tunnel with one PLMN UPF and establishment of primary shared/unicast NG-U tunnel and secondary shared/unicast NG-U tunnel setup procedures towards UPFs can be supported as second priority optimization. 






Summary 
Based on above discussion, we have the following proposals:
Proposal 1.	Agree to support Broadcast RAN sharing scenarios including Aggregated gNB, Disaggregated gNB with both CU and DU shared, Only DU shared and only some cells within gNB are shared.
Proposal 2.	For both OAM and 5GC signalling based MBS RAN sharing solutions, NG-RAN has to use OAM based approach to determine which cells within a given gNB are participating in MBS RAN sharing.
Proposal 3.	MBS RAN Sharing area refers to an area of cells/TAs, where at least 2 PLMNs are providing same MBS service and within MBS RAN sharing area different group of cells/TAs may share different number of PLMNs for a given MBS Service.
Proposal 4.	For MBS RAN sharing, it is not essential to have native PLMN id in TMGI.
Proposal 5.	CU-CP provides MBS RAN Sharing identifier to DU via F1-AP signalling.
Proposal 6.	For shared NG-U tunnel setup, NG-RAN will setup shared NG-U tunnels with each of the PLMNs and RAN can discard duplicate data based on implementation.
Proposal 7.	Support establishment of single shared/unicast NG-U tunnel with one PLMN UPF and establishment of primary shared/unicast NG-U tunnel and secondary shared/unicast NG-U tunnel setup procedures towards UPFs can be supported as second priority optimization.
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