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Abstract of the contribution: this paper proposes a solution for key issue 2. 

[bookmark: _Hlk514274591][bookmark: _Hlk520730635]1		Discussion
Key issue 2 is defined as follows:

[bookmark: _Toc104459349]5.2.1	Description
According to clause 5.18 of TS 23.501 [2], in a 5G Multi-Operator Core Network (5G MOCN), multiple CNs are connected to the same NG-RAN.
When the same broadcast content is to be delivered to multiple CNs, the AF will set up multiple broadcast MBS sessions towards those CNs, each CN delivering the same content towards the same shared NG-RAN node. Therefore, for a broadcast MBS Session, the consumed radio resource will be (N-1) times more than needed, where N is the number of CNs involved.
To investigate the feasibility of avoiding allocating more radio resource than needed, the following aspects need to be considered:
-	Whether and how to assist NG-RAN node to determine the same content is delivered by broadcast MBS Sessions from different 5G CNs?
-	Whether and how to assist NG-RAN node to determine which PLMN is used to broadcast the MBS session data?
- Which entity (e.g. AF or other NFs) could provide the assistance parameters to the shared NG-RAN if needed?
-	Whether and how to enable the UE to receive the broadcast content from the broadcast PLMN when the UE camps on cells of other PLMNs?
NOTE 1:	The feasibility of radio resource utilization optimization will be determined by RAN WGs.
NOTE 2:	Collaboration with SA3 is required regarding the security issue.

Most solutions proposals for this key issue suggest that the diffrent 5GCs use different TMGIs as identifier for the multicast session in diffrent PLMNs and an additional identifier to correlate them.
The present solution aims to use a single TMGI to minimize the required updates and to avoid that multiple TMGIs for the same multicast data are broadcasted over the radio to save bandwidth.
TMGIs contain a mobile country code (MCC) and mobile network code (MNC). For MOCN network sharing, if a single TMGI is used, core networks will need to accept TMGIs with a MNC of a different CN. While existing stage 2 procedures do not rule out such behavior, many existing deploymant will likely reject MBS session creation requests with such TMGIs and it is suggested to use an MOCN signalling flag to request a diffrent behavior.

2		Proposal
It is proposed to include the following changes in TR 23.700-47.

*** 1st Change ***

[bookmark: _Toc101271465][bookmark: _Toc22214907][bookmark: _Toc23254040][bookmark: _Toc97289435]6.0	Mapping of Solutions to Key Issues
Editor's note:	This clause describes the mapping between solutions and key issues.
Table 6.0-1: Mapping of Solutions to Key Issues
	
	Key Issues

	Solutions
	1
MBS session reception in RRC Inactive
	2
MOCN network sharing
	[bookmark: _PERM_MCCTEMPBM_CRPT24110002___4]3
On demand multicast MBS session
	4
Group Message Delivery
	5
Coexistence with existing power saving mechanisms for capability-limited devices
	6
Improvement on performance issues for public safety UEs
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*** 2nd Change (all new)***

[bookmark: _Toc97289436][bookmark: _Hlk102774972]6.X	Solution #X: MOCN network sharing with a single TMGI
[bookmark: _Toc97289437]6.X.1	Introduction
This solution addresses Key Issues #2.
The present solution aims to use a single TMGI to minimize the required updates and to avoid that multiple TMGIs for the same multicast data are broadcasted over the radio to save bandwidth.
TMGIs contain a mobile country code (MCC) and mobile network code (MNC). For MOCN network sharing, if a single TMGI is used, core networks will need to accept TMGIs with a MNC of a different CN. While existing stage 2 procedures do not rule out such behaviour, many existing deployments will likely reject MBS session creation requests with such TMGIs and it is suggested to use an MOCN signalling flag to request a different behaviour.
6.X.2	Description
One TMGI is reserved for the MBS broadcast data for which MOCN network sharing applies. It is selected by the involved AF(s) and made known to all AFs performing service announcements for the MBS data and is used as part of those service announcements. For instance, one AF can be tasked by configuration to request the primary TMGI and share it with the other involved Afs.
If an AF contacts a NEF to create an MBS broadcast session for which MOCN network sharing applies, it provides the TMGI and an indication that MOCN network sharing applies. If the NEF/MBSF receives an MBS session create request with an MOCN network sharing indicator and an TMGI including a MNC (Mobile network code) that is not identical to the MNC of the network including the NEF/MBSF, the NEF/MBSF checks configured data whether there is a network sharing agreement with the network indicated by the MNC, and if so accepts the request to create the MBS session, but selects the MB-SMF not based on the TMGI but based on the service area. 
The TMGI and the indication that MOCN network sharing applies are included in messages to establish the broadcast session from MB-SMF via AMF towards the NG-RAN node. Based on the indication that MOCN network sharing applies, the NG RAN node checks whether there are additional MBS sessions with the same TMGI and identifies the correlated MBS sessions via the same TMGI. For the identified correlated sessions, the NG RAN broadcast related data only once over the radio. the NG RAN nodes checks if it already receives data for the broadcast session for any of the correlated sessions and if so does not provide a downlink tunnel endpoint and does send a lower layer join request. 
Editor's note:	It is to be confirmed by RAN WGs whether different MBS broadcast sessions from different CNs should share the same TMGI, which was used to identify one MBS broadcast session in Rel-17, except for location dependent MBS, area session ID needs be considered together.
If an MBS RAN node receives a request to release an MBS session for broadcast, it checks whether there are still correlated MBS sessions. If so, the RAN node continues to broadcast data for the MBS session over the radio. The NG RAN checks if it requested to receive MBS data from the core for the MBS session that is to be released. If so, the NG RAN node sends a request for another of the correlated MBS sessions to receive the MBS data from the related core network.
[bookmark: _Toc97289439]6.X.3	Procedures
[bookmark: _Hlk101979827][bookmark: _Hlk110306795][bookmark: _Toc97289444]


[bookmark: _Hlk110304575]Figure 6.x.3-1: MBS session creation for MOCN network sharing
1. AF may request TMGI(s)
2. The same TMGI is used for all related MBS broadcast sessions where MOCN network sharing applies. If multiple AFs are involved and provide data for an MBS broadcast session with MOCN network sharing, the AFs coordinate to use the same TMGI. For instance, one AF may be tasked by configuration to request the TMGI, and to share it with the other involved AFs. The TMGI may also be provided as configuration to all involved AFs.
3. The TMGI is provided as part of the service announcement for the MBS session by all AFs performing service announcements for the MBS session.
The following steps are executed for each CN involved in the network sharing:
4.  AF sends a request to create an MBS session, which includes TMGI, MOCN network sharing indicator, and a service area to NEF/MBSF and an identifier of the broadcast MBS service.
5. Due to the MOCN network sharing indicator, if the NEF/MBSF receives an TMGI including a MNC (Mobile network code) that is not identical to the MNC of the network including the NEF/MBSF, the NEF/MBSF checks configured data whether there is a network sharing agreement with the network indicated by thew MNC, and if so accepts the request to create the MBS session. In addition, the NEF/MBSF selects the MB-SMF not based on the TMGI but based on the service area.
6. The NEF/MBSF forwards the request to create an MBS session to the MB-SMF. MB-SMF accepts TMGIs with external MNC based on network sharing indicator.
7. Interactions as described in Figure 6.x.3-2.




Figure 6.x.3.2-2: Broadcast Session start for MOCN NG-RAN
1. See Figure 6.x.3-1
2. Same as in Figure 7.3.1-1 of TS 23.247 [4]. A MOCN network sharing indicator is included. AMF accepts TMGIs with external MNC based on network sharing indicator.
3. Same as in Figure 7.3.1-1 of TS 23.247 [4]. A MOCN network sharing indicator is included.
4. Based on the MOCN network sharing indicator, the NG RAN node checks whether there are additional MBS sessions with the same TMGI and identifies the correlated MBS sessions via the same TMGI. 
5. If the NG RAN node does not yet receive data for the broadcast session, and if the NG-RAN node is configured to use multicast transport, NG-RAN node sends an IGMP/MLD join request for the LL SSMA received in step 
6. As in Figure 7.3.1-1 of TS 23.247 [4]. If the NG RAN node does not yet receive data for the broadcast session, and if the NG-RAN node is configured to use unicast transport, NG-RAN node provides a N3mb DL Tunnel endpoint in the N2 message response.
Editor's note:	Details will be confirmed by the RAN WGs.
7. As in Figure 7.3.1-1 of TS 23.247 [4].
8. As in Figure 7.3.1-1 of TS 23.247 [4].
9. For the identified correlated sessions, the NG RAN broadcast related data and the related TMGI only once over the radio
10.-15.	 As in Figure 7.3.1-1 of TS 23.247 [4].



Figure 6.x.3.2-3: Broadcast Session release for MOCN NG-RAN
If NG-RAN receives a request to release an MBS session for broadcast, NG-RAN checks if there are other correlated MBS sessions. If there are correlated MBS sessions, NG-RAN continues to broadcast data for the MBS session over the radio. NG-RAN checks if it requested to receive MBS data from the core via the MBS session that is to be released. IF so, NG-RAN sends a request via another of the correlated MBS sessions to receive the MBS data to the related core network. If the NG-RAN is configured to use unicast transport, it sends an N2 message indicating the TMGI and N3mb downlink (DL) tunnel information. If the NG-RAN 430 is configured to use multicast transport, it may transmit an IGMP/MLD join request for the IP SSMA received in a precious request of the other correlated MBS session.
Editor's note:	Details will be confirmed by the RAN WGs.

6.1.4	Impacts on services, entities and interfaces.
AF
-	Use same TMGI for all correlated MBS broadcast sessions with MOCN network sharing
-	Indicate network sharing in request to create MBS session
NEF/MBSF
-	Authorize create request for MOCN network sharing with TMGI with external MNC.
-	Select MB-SMF based on service area instead of TMGI
MB-SMF and AMF
-	Accept TMGI with external MNC
NG RAN
-	identify correlated MBS sessions
-	Broadcast TMGI and data for correlated MBS session only once
-	Select one correlated session to request data for MBS session
7
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