Error! Use the Home tab to apply ProductName to the text that you want to appear here. Error! Use the Home tab to apply DocumentType to the text that you want to appear here.	Introduction
Error! Use the Home tab to apply ProductName to the text that you want to appear here. Error! Use the Home tab to apply DocumentType to the text that you want to appear here.	Introduction
3GPP TSG-RAN3 Meeting #119                                                              R3-230081
Athens, Greece, Feb 27th  - March 3rd, 2023                                

Agenda Item:	15.2
Source: 	Qualcomm Incorporated
Title: 		Support of MBS in RAN sharing scenario.
[bookmark: DocumentFor]Document for:	Discussion/Decision
[bookmark: _Ref492503575]Introduction
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
In this document, we will discuss various issues relating to Broadcast MBS RAN sharing.
Rel-18 RAN sharing for Broadcast MBS 
[bookmark: _Toc127309434][bookmark: _Toc127311178]Broadcast MBS RAN sharing scenarios : 
During RAN3#117bis-e meeting, RAN3 briefly discussed about the MBS RAN sharing deployment scenarios to be supported but there was no clear 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
· RAN sharing with multiple cell IDs
In order to support various RAN deployment models by various operators, we propose to support all above scenarios.
[bookmark: _Toc127309435][bookmark: _Toc127311179]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.  
[bookmark: _Toc127309436][bookmark: _Toc127311180]Support MBS RAN sharing scenario with Multiple Cell ID scenario.

[bookmark: _Toc127309437][bookmark: _Toc127311181]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#118 meeting, following options were discussed for shared NG-U Tunnel setup between the MBS Shared RAN and MOCN UPFs.
1. Option 1: establish the NG-U tunnels for each session for different PLMNs
1. Option 2: establish only one NG-U tunnel for multiple session from different PLMNs 
1. Option 3: establish one primary NG-U tunnel and one backup NG-U tunnel for multiple session from different PLMNs
1. Option 4: NG-RAN node implementation decision on how many NG-U tunnels to be set up

Based on offline discussion summary from R3-226848, we have following outcome.
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.
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 4: Establish shared/unicast NG-U tunnel with one 5GC UPF as primary and with additional PLMN UPF as  as backup and it also allows establishing shared/unicast NG-U tunnel establishment with each of 5GC UPFs of other MOCN PLMNs. as gNB implementation choice. This method adds additional signalling enhancements, but it is efficient method from transport resource utilization point of view. This can be regarded as optimization. Option 4 can be regarded as superset of 4 options under consideration. 
Option 1 does not have any specification impacts and Option 4 needs signalling enhancements. We prefer to support Option 1 as baseline and Option 4 can be pursued as optimization if needed.
[bookmark: _Toc127309438][bookmark: _Toc127311182]For shared NG-U tunnel setup, as baseline shared NG-RAN will setup shared NG-U tunnels with each of the PLMNs and RAN can discard duplicate data based on implementation (Option 1). 
[bookmark: _Toc127309439][bookmark: _Toc127311183]RAN3 to further discuss Option 4 changes needed and specify as second priority optimization if needed. 






[bookmark: _Toc127309440][bookmark: _Toc127311184]Broadcast MBS RAN Sharing configuration for SA2 solutions: 
SA2 discussed multiple solutions for Broadcast RAN sharing and agreed to support both CP based solutions (Solution#2 and #7) and OAM based solution#24.
Observation 1: SA2 agreed to support both 5GC Control Plane based solution (Solution#2 and #7) and RAN OAM based solution#24.
For 5GC based control plane solutions, 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 support MOCN RAN sharing. 
In case of both RAN OAM and 5GC signalling based RAN sharing scenarios, gNB has to use OAM approach to determine which cells within a given gNB are participating in MBS RAN sharing.
[bookmark: _Toc118206900][bookmark: _Toc127309441][bookmark: _Toc127311185]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. 
RAN OAM based solution#24 from SA2 TR 23.700-47:
This solution relies on RAN configuration does not need any new parameter but the service-id part of the TMGI of the RAN sharing partners that corresponds to the same content is configured in RAN.
For example, if PLMNs with MCC=234, MNC=15 (operator A) and MCC=234, MNC=10 (operator B) are doing MBS RAN sharing, the corresponding RAN nodes are already configured with the PLMN-ids of each of the sharing partner and can be configured with the specific respective service-id (6 digits numbers) of the TMGIs of two PLMNs that correspond to the same content or even range of service-ids. For instance, service-id=123456 (for operator A) and service-id=001234 (for operator B) corresponds to content from "TV channel X". This means that the corresponding MB-SMF in each PLMN will allocate the service ids for the TMGI based on the specific range expected for the same content. Then the RAN node can populate accordingly the MCCH with the respective TMGI of the RAN sharing partners. Based on rel.17 RRC encoding, it is possible to have common MTCH configuration and same G-RNTI mapped to different TMGIs. Based on RAN OAM configuration, it is possible to identify which TMGIs (belonging to different PLMNs in this case) providing same broadcast service.
In the service announcement for the broadcast MBS sessions delivering the same content, the respective MBSFs of each PLMN can indicate the PLMN specific TMGI to the UEs.
Based on interaction between RAN OAM and CU-CP, when multiple Broadcast shared MBS sessions are established with MOCN 5GCs, CU-CP determines which Broadcast MBS sessions are providing same service. Then during the F1-AP Broadcast Context Setup procedure in DU, CU-CP has to provide OAM configured service-id(s) to DU to enable DU to determine which TMGIs from different PLMNs are supporting the RAN sharing and DU populates MCCH with multiple PLMN TMGIs associated with common MRB configuration. 
Based on above description of RAN OAM based solution, we propose
[bookmark: _Toc127309442][bookmark: _Toc127311186]For MBS RAN sharing based on OAM solution #24, RAN determines whether same MBS Service is provided by multiple 5GCs based on pre-provisioned Service-ID part of TMGI or range of Service-IDs in RAN OAM configuration.
[bookmark: _Toc127309443][bookmark: _Toc127311187]In F1 Broadcast Context Setup/Modification procedure, CU-CP has to indicate OAM configured Service-ID(s) to DU for determining RAN Sharing and configuration of common MRB for multiple PLMN TMGIs within MCCH configuration. 
In case of 5GC assistance based control plane solutions, 5GC provides an associated identifier as part of NGAP Broadcast Session signalling procedure and this identifier has to conveyed from CU-CP to DU as part of the F1AP BROADCAST CONTEXT SETUP/MODIFICATION procedure. 
[bookmark: _Toc127309444][bookmark: _Toc127311188]For 5GC provided MBS RAN sharing assistance solution, in NGAP BROADCAST SESSION SETUP/MODIFICATION REQUEST messages introduce “new associated session identifier” associated with each MBS Session ID (TMGI).
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 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.
[bookmark: _Toc127309445][bookmark: _Toc127311189]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 and an MBS RAN Sharing efficiency Information provided received from 5GC (i.e. Option 2 solution).
Similar to F1 AP, CU-CP has to include MBS RAN Sharing efficiency information to CU-UP within E1AP BROADCAST BEARER CONTEXT SETUP signalling procedure to make CU-UP aware of MBS RAN Sharing scenario.
[bookmark: _Toc127311190]For 5GC provided MBS RAN sharing assistance solution, gNB CU-CP sends in a single E1AP: BROADCAST BEARER CONTEXT SETUP REQUEST message including a list of MBS Session IDs and an MBS RAN Sharing efficiency Information provided received from 5GC. 
Location Dependent MBS Service:
During the RAN3#118 meeting, following is the agreement related to how RAN determines RAN sharing area for location dependent services.

· 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.

SA2 agreed to support both 5GC assistance based solutions (#2 and #7) and RAN OAM based solution (#24) in final TR 23.700-47 conclusion for KI#2.
For the issue of “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”, SA2 is currently discussing two potential alternatives. 
First solution is Associated Session ID contains additional Content ID assigned by the AF and representing the content to be distributed in a specific MBS Service Area and this will be provided by 5GC to RAN. Second solution is based on the RAN based solution. 
In order to support both the 5GC assistance based solution and RAN OAM based solution, probably RAN3 can just wait for SA2 conclusion on this issue.
Summary 
Based on above discussion, we have the following proposals for 
Broadcast MBS RAN sharing scenarios :
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.	Support MBS RAN sharing scenario with Multiple Cell ID scenario.

Shared NG-U Tunnel setup for Broadcast MBS RAN Sharing:
Proposal 3.	For shared NG-U tunnel setup, as baseline shared NG-RAN will setup shared NG-U tunnels with each of the PLMNs and RAN can discard duplicate data based on implementation (Option 1).
Proposal 4.	RAN3 to further discuss Option 4 changes needed and specify as second priority optimization if needed.

Broadcast MBS RAN Sharing enhancements :
Proposal 5.	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 6.	For MBS RAN sharing based on OAM solution #24, RAN determines whether same MBS Service is provided by multiple 5GCs based on pre-provisioned Service-ID part of TMGI or range of Service-IDs in RAN OAM configuration.
Proposal 7.	In F1 Broadcast Context Setup/Modification procedure, CU-CP has to indicate OAM configured Service-ID(s) to DU for determining RAN Sharing and configuration of common MRB for multiple PLMN TMGIs within MCCH configuration.
Proposal 8.	For 5GC provided MBS RAN sharing assistance solution, in NGAP BROADCAST SESSION SETUP/MODIFICATION REQUEST messages introduce “new associated session identifier” associated with each MBS Session ID (TMGI).
Proposal 9.	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 and an MBS RAN Sharing efficiency Information provided received from 5GC (i.e. Option 2 solution).
Proposal 10.	For 5GC provided MBS RAN sharing assistance solution, gNB CU-CP sends in a single E1AP: BROADCAST BEARER CONTEXT SETUP REQUEST message including a list of MBS Session IDs and an MBS RAN Sharing efficiency Information provided received from 5GC.
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