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Abstract: Provides the evaluation of the solution of KI#2. 
1. Introduction
S2-2205388 (FS_5MBS_Ph2 Status Report) lists the work plan for the future meetings as follows:
-	SA2#152, Aug (2TUs): Solutions, evaluations, conclusions;
-	SA2#153, Oct (1TU): evaluations, conclusions: Approval of MBS_Ph2 WID;
-	SA2#154, Nov (0.5 TU): conclusions: Adjustment/issues depends on RAN progress.
SA2#152E meeting would be the first meeting for evaluation/conclusion, and the last meeting for having new solutions. 
KI#2 is about MOCN Network Sharing, and the description is excerpted from TR 23.700-47 as follows:
	[bookmark: _Toc104459348]5.2	Key Issue #2: 5MBS MOCN Network Sharing
[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.



Totally 5 solutions were proposed in previous meetings and they in general address the following aspects:
-	Way of identifying the same MBS service at RAN: addressing the way of informing RAN nodes the broadcast service that the MBS session is conveying. 
-	Whether RAN receives MBS data of the same MBS service from multiple MB-UPFs: addressing the procedures for the MB-UPFs of different PLMNs sending the broadcast data to the shared NG-RAN nodes for the same broadcast MBS service. 
-	AF and 5GC interaction: Information provided by AF to 5GC to identify the MBS service for an MBS session. 
-	UE behaviour: To receive the broadcast data, the necessary behaviour of the UEs.
KI#2 is similar as KI#1 on RAN dependency, therefore coordination with RAN WGs is needed before conclusion. On the other hand, at this stage the solutions are relative stable, and we can start the evaluation. Therefore, it is proposed to start the evaluation for KI#2 in SA2#152E.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-47.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc250980595][bookmark: _Toc326037266][bookmark: _Toc510604411][bookmark: _Toc22214912][bookmark: _Toc23254045][bookmark: _Toc104459545]7	Evaluation
Editor's note:	This clause will provide evaluation of different solutions.
[bookmark: _Toc104459540]7.2	MOCN network sharing
Editor's note:	The details will be coordinated/checked with RAN WGs.
There are 5 solutions proposed to address the objective to regarding MOCN network sharing: Solution #2, #7, #8, #9, and #24.
Issue of MOCN network sharing is mainly addressing the following aspects:
-	Way of identifying the same MBS service at RAN, and 
-	Whether RAN receives MBS data of the same MBS service from multiple MB-UPFs. 
Regarding the "Way of identifying the same MBS service at RAN", as explained in associating solutions, Solution #2, #7, #8 and #9 are based on the information from 5GC, namely IP address (Solution #2 and Solution #7), MOCN TMGI (Solution #8), a list of TMGI of all MBS sessions (Solution #9). Solution #24 is based on the pre-configured information of TMGIs of different PLMNs for the same service at NG-RAN nodes. All of them enables the NG-RAN nodes to identify the same MBS service.
Regarding the issue of "Whether RAN receives MBS data of the same MBS service from multiple MB-UPFs", the solutions on the table can be categorized into the following groups. 1) NG-RAN nodes will receive duplicated MBS session data from MB-UPFs, and locally discard the data, and 2) Only one copy of the MBS service will be sent to the NG-RAN nodes (i.e., only have one N3mb for each shared NG-RAN node). Solution #2 and #24 use 1) while Solution #7, #8, #9 are suggesting to use 2). 
The table below is to provide an overview of the solutions of KI#2.
Table 7.2-1: Comparison of multicast solutions for KI#2
	
	Solution #2
	Solution #7
	Solution #8
	Solution #9
	Solution #24

	Way of identifying the same MBS service at RAN

	Extra identifier (Source + Target IP address)
	Extra identifier (Target IP address)
	MOCN TMGI of MBS sessions of different PLMNs.
	A list of TMGIs of all MBS sessions of the same service.
	Pre-configuration at RAN of TMGIs for the same service.

	Whether RAN receives MBS data of the same MBS service from multiple MB-UPFs
	RAN will receive data from different PLMNs
	RAN will receive data from only one PLMN.
	RAN will receive data from only one PLMN.
	RAN will receive data from only one PLMN.
	RAN will receive data from different PLMNs

	AF and 5GC interaction
	AF provides extra identifier 
	AF provides extra identifier 
	AF provides a list of PLMNs to MB-SMF and gets MOCN TMGI.
	AF provides a list of TMGIs 
	AF provides AF ID to MB-SMF and get the TMGI w.r.t. the AF ID.
EN: whether AF ID is enough is FFS

	UE behavior
	Rel-17 UE behaviour
	Rel-17 UE behaviour
	UE of different PLMNs makes use of MOCN TMGI.
	UE need to have all TMGIs of different PLMNs
	Rel-17 UE behaviour



For User plane data handling, if NG-RAN nodes receives duplicated MBS session data from MB-UPFs, multiple copies will be transmitted in the transport network, which may lead to a sub-optimal usage of N3mb resources. In addition, NG-RAN nodes need to locally discard the duplicated packets. On the other hand, such "duplication" guarantees the service continuity when the N3mb in using is to be released triggered by session stop. For this case if only one copy of the MBS service will be sent to the NG-RAN nodes, some unexpected data loss may be experienced. Note that those two User plane data handling methods are not mutually exclusive. 
The support of legacy UE (i.e., backward compatibility) shall be taken into consideration as well, since it would be more desirable if Rel-17 UEs can receive the MBS data while the PLMN network can enjoy the resource efficiency of MOCN RAN sharing. Among the solutions, currently it seems that Solution #2, #7 and #24 do not require UE changes, and Solution #8 assumes UE can make use of MOCN TMGI which may contain a dedicated PLMN ID.

* * * * End of changes * * * *
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