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Abstract of the contribution: This paper proposes a way forward for NG-RAN to correlate location dependent MBS service during network sharing.
1 Discussion
1.1 Solution options and observations
1.1.1 Solutions from SA2#154AHe and SA2#155
In SA2#154AHe, regarding how to address location dependent MBS service during network sharing (i.e., how the NG-RAN identifies/correlates the multiple location dependent MBS Sessions via different CNs delivering the same content), the following ENs are included in the agreed CRs in SA2#154AHe, see below
=== EN in S2-2301453 agreed in SA2#154AHe ===
Editor’s Note: For location dependent broadcast service, whether the Associated Session ID is sufficient for the NG-RAN to identify multiple broadcast MBS Sessions via different CNs delivering the same content is FFS. 
=== EN in S2-2301595 agreed in SA2#154AHe ===
Editor´s notes:  How to support multiple broadcast MBS Sessions via different CNs to deliver the same content for location-dependent MBS sessions is FFS.
In SA2#155, to address the above ENs, several proposals are made in discussion papers and CR:
#1 DP S2-2303059 (Handling of location dependent MBS sessions for MOCN RAN sharing) makes the following proposals:
	[bookmark: _Hlk126952713]Proposal 1: For location dependent MBS sessions subject to Resource sharing across broadcast MBS Sessions during network sharing, AFs that create the location dependent MBS sessions towards the participating PLMNs shall supply service areas that contain the same shared radio cells (but may contain different non-shared radio cells)
Proposal 2: For location dependent MBS sessions subject to Resource sharing across broadcast MBS Sessions during network sharing, the same associated session ID is applicable for each service area.
Proposal 3: For location dependent MBS sessions subject to Resource sharing across broadcast MBS Sessions during network sharing, the RAN node identifies the MBS sessions based on associated session ID or configured TMGI mapping and for each cell selects the content based on the service areas obtained from the core network participating in RAN sharing, It applies area session IDs only for the interactions with the core networks.



[Observation-S2-2303059-1] Proposal-1 in S2-2303059 (see excerpt above) requires the MBS service area configured by all PLMNs sharing the RAN must be configured to contain exactly the same shared radio cells (but may contain different non-shared radio cells). Such prerequisite would represent additional coordination effort among PLMNs that are unnecessary and difficult to achieve. 
For non-location dependent services in network sharing (as specified in TS 23.247 v18.1.0 clause 6.5.5), the same content is identified by a common Associated Session ID, which is separated from the information defined in Rel-17 for non-sharing case (i.e. MBS service area and Area Session ID) which is per PLMN. This does not require NG-RAN to check whether the shared MBS service areas match exactly.
For location dependent services, similar approach (as for non-location dependent service in network sharing) should be considered without requiring NG-RAN to check whether the shared MBS service areas match exactly.  
[Observation-S2-2303059-2] Proposal-2 is existing mechanism. Note that the Associated session ID IDs provided by different 5GCNs are not coordinated.
[Observation-S2-2303059-3] Configured TMGI mapping is a pure RAN mechanism that still requires RAN input.
 
#2 DP S2-2302325 (Discussion on 5MBS in MOCN Network Sharing) includes two options and proposes to adopt Option-1:
	Option-1: NG-RAN correlates the broadcast MBS Sessions from different CNs via SSM and additional Content ID 
Content ID, representing the content to be distributed in a specific MBS Service Area, is assigned by the AF. It can be a numeric value 1, 2, ….
In Option-1, Associated Session ID consists of both SSM and Content ID.  
Option-2: NG-RAN correlates the broadcast MBS Sessions from different CNs via SSM and MBS service area



 #3 DP S2-2302678 (Discussion on the open issue for KI#2) raises questions and makes proposals:
	The essence for resolving the issue is to enable NG-RAN node to identify the same content (from different MBS sessions, and from different area sessions). One prerequisite needs to be checked is,
-	For location dependent broadcast service, will the “MBS service area” of “each Area session” of the “broadcast MBS sessions” from the MOCN sharing partners be the same?
If the broadcast MBS sessions are “congruent” (i.e., the answer is YES), as the following Figure shows, the NG-RAN can naturally make use of TMGI + Associated Session Identifier to identify the same content, and Associated Session Identifier would be sufficient. Then the issue does not exist anymore.
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Figure 2.1.2-1: Example of “congruent” scenario.
Considering the typical use cases of the location dependent broadcast service, e.g., nationwide weather forecast service with local weather reports, and the MBS service area is requested from the same party (e.g., content provider) of different PLMN, it is very likely to have the broadcast MBS sessions being “congruent”.
Observation 1: Typical use cases for location dependent broadcast service may not require to introduce more information from 5GC. 
…
Observation 2: Dealing with the cell border case would not be so urgent. 
It seems that the following alternatives can address the issue:
-	Extra information: AF provides extra information in addition to Associated Session ID to identify the area session. This may introduce more impacts at the AF and the network, and it is also unclear that which information shall be used as the identifier. More evaluation is needed for the use cases vs. the system impacts. 
-	NG-RAN node based: NG-RAN node based on its information on hand and no extra information from 5GC is needed. And the details can be further determined by RAN WGs. 
Observation 3: If “congruent” is not applicable, the NG-RAN node based solution is more preferable and with less SA2 impact. 
Proposal: SA2 assumes NG-RAN node based solution (without SA2 impact) is chosen, and there will be not SA2 impacts and RAN behavior will be determined by RAN WGs. 


[Observation-S2-2302678-1] [Observation-1] in S2-2302678 (see the excerpt above) is not aligned with the scenario specified in TS 23.247 clause 7.2.4.2.7 (UE mobility within the same NG-RAN between cells belonging to different MBS service areas for shared delivery).
[Observation-S2-2302678-2] [Observation-2] in S2-2302678 (see the excerpt above) gives an example where the “congruent” service area definitions cannot be assumed.

#4 CR S2-2303357 (Resource efficiency in MOCN network sharing for location dependent MBS service) includes three options and proposes to adopt Option 1.
	Option 1: Pure NG-RAN based solution.
For the same location dependent broadcast MBS service, it is assumed that the same content is delivered in the MBS service areas which are mapped to the same geographical area and belong to the different CNs. After identifying the MBS service areas from different CNs for the same geographical area, the NG-RAN node can decide to apply resource efficient mechanism for delivering the same content in those MBS service areas.

Option 2: AF decides the MBS Area Session ID which is common for all PLMNs
When the AF creates location dependent broadcast service towards MB-SMF, it also allocates the corresponding MBS Area Session ID for different MBS service areas and transfers to all the involved MB-SMFs. For this option, extra functionality i.e. MBS Area Session ID allocation function needs to be introduced in AF.

Option 3: One MB-SMF decides the MBS area session ID and then transfers it to other MB-SMFs
The AF requests broadcast service creation towards one MB-SMF and the MB-SMF provides the MBS Area session ID for each MBS area in the response message. Then in the following broadcast session creation procedures towards other MB-SMFs, AF would include the MBS Area session ID provided by the first MB-SMF.


[Observation-S2-2303357-1] It is assumed that the same content is delivered in the MBS service areas which are mapped to the same geographical area and belong to the different CNs. After identifying the MBS service areas from different CNs for the same geographical area, the NG-RAN node can decide to apply resource efficient mechanism for delivering the same content in those MBS service areas.
1.1.2 Solution option discussed in CC
During CC on March 29, there is a view that it is sufficient to use SSM to associate the location dependent (area) sessions from multiple 5GCs delivering the same content with the assumption that the source IP address in SSM is different for different content in different MBS service area.
The above assumption implies that service announcement must be provided to the UE per MBS Service Area, e.g. if the location dependent MBS Sessions covers 3 MBS service areas, there must be 3 Service Announcements provided to the UE, however, this is not aligned with the current design, see below excerpt from TS 26.346 referenced by TS 26.517:
8.3.1	SDP Parameters for MBMS streaming session
The semantics of a Session Description of an MBMS streaming session shall include the parameters:
-	The sender IP address.
-	The number of media in the session.
-	The destination IP address and port number for each and all of the RTP sessions in the MBMS streaming session.
…
8.3.1.1	Sender IP address
There shall be exactly one IP source address per media description within the SDP. The IP source address shall be defined according to the source-filter attribute ("a=source-filter:") [15] for both IPv4 and IPv6 sources, with the following exceptions:
[Observation-CC-1] In Service Announcement, there shall be exactly one IP source address per media description within the SDP.
[Conclusion] It is not feasible to use the source IP address in SSM to differentiate different content in different MBS service areas. This would also mean that the location dependent MBS would not work if an IP multicast stream using the HL MC address may be used for routing over N6mb.

1.2 Discussion and Proposed way forward
To summarize, there are mainly two solutions options discussed in SA2#155 as follows:
[SA2#155-Option-1] NG-RAN based solution, i.e., the NG-RAN correlates the multiple location dependent MBS sessions via different CNs delivering the same content based also on MBS Service Area
[SA2#155-Option-2] AF based solution, i.e. the NG-RAN correlates the multiple location dependent MBS sessions via different CNs delivering the content based also an additional Content ID assigned by the AF and included as part of Associated Session ID
Below are some aspects between the two options:
	                    Options
Aspects      
	[SA2#155-Option-1] NG-RAN based solution
	[SA2#155-Option-2] AF based solution

	Prerequisite is that MBS service area from all PLMNs sharing RAN contains the same shared cells (see [Observation-S2-2303059-1])
	Yes
	No such prerequisite is needed

	Assumption: all PLMNs sharing RAN must configure the same cells and/TAIs for the MBS service areas mapped from the same geographical area (see [Observation-S2-2303357-1])
	Yes
	No such assumption is needed

	Assume the broadcast MBS sessions are “congruent” and dealing with the cell border case would not be so urgent (see [Observation-S2-2302678-1 &2])
	Yes
	No such assumption is needed

	NG-RAN implementation (when NG-RAN receives Associated Session ID, MBS Service Area and Area Session ID in NGAP message BROADCAST SESSION SETUP REQUEST)
	NG-RAN checks whether there is an exact match between the received list of NCIs (36-bit) and/or list of TACs (3-octet) with any existing location dependent MBS Sessions from other 5GCs with the same Associated Session ID. 
	NG-RAN checks if the additional Content ID (which is numeric value 1, 2…) exists in any existing location dependent MBS Sessions from other 5GCs with the same SSM

	AF assigned additional Content ID
	Not needed
	Yes



From the above, the following can be observed:
For [SA2#155-Option-1], 
Different prerequisite and assumptions are made to make the solution work. In our view, such prerequisite and assumptions are unnecessary and difficult to meet because collaboration among operators is required to configure the MBS service area in a way that the MBS service area, where the same content is delivered, consists of the same list of NCGIs and/or list of TAIs.
Per TS 23.003, NCGI consists of MCC, MNC and 36-bit NCI NR Cell Id (NCI) (see clause 19.6A), and 5G TAI consists of MCC, MNC and 3-octet TAC (see clause 28.6). So even if the prerequisite and assumptions above can be achieved, it can be very cumbersome for the NG-RAN to correlate the broadcast MBS Sessions (from different CNs delivering the same content) by checking whether the list of NCI(s) and/or list of TAC(s) are the same.
For [SA2#155-Option-2], the AF can include the Content ID as part of the Associated Session ID, therefore the solution is quite straightforward, and the impact to NG-RAN and to the AF is very limited. Besides, this option offers similar network sharing solution for both location dependent MBS and non-location dependent MBS.

To avoid the additional collaboration effort among operators and to simplify the implementation in RAN , it is proposed to adopt [SA2#155-Option-2].  
[Proposal-1] To address location dependent in network sharing, it is proposed that additional Content ID be assigned by the AF and included as part of Associated Session ID.
[Proposal-2] If the new content ID in [Proposal-1] is not agreeable, it is proposed to send an LS to RAN3 to get feedback.


2 Proposal
[Proposal-1] To address location dependent in network sharing, it is proposed that additional Content ID be assigned by the AF and included as part of Associated Session ID.
[Proposal-2] If the new content ID in [Proposal-1] is not agreeable, it is proposed to send an LS to RAN3 to get feedback.
See CR S2-2304150 for [Proposal-1].
See LS out S2-2304151 for [Proposal-2].
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