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Abstract: Trying to discuss the open issues for KI#2, specifically the issue of whether to provide TMGI index, and whether additional identifier is needed for location dependent broadcast service. 
1. Introduction
In SA2#154AH meeting, contributions regarding the following issues were provided: 
-	Whether it is needed to introduce the TMGI index for the scenario using configured association of the TMGIs at NG-RAN nodes, and 
-	Whether it is needed to introduce the extra identifier for location dependent broadcast service. 
And in SA2#155 meeting companies continued the discussion, part of the views was captured in the related DPs i.e., S2-2303063, S2-2303059, S2-2302325 and S2-2302678. And the following related ENs are in the latest version of TS 23.247 due to a lack of consensus on the way forward:
	Editor's notes:  For the association of MBS session identifiers (i.e. TMGIs) configured in NG-RAN, it is FFS whether AFs can provide additional information (e.g. TMGI index) to request the allocation of a TMGI from a range of TMGIs for shared MBS services in an MB-SMF.
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.



These issues were postponed and it was determined to resolve them in the next meeting. 
This document analyses these two issues and provide a proposal.
2. Discussion
2.1	Issue of TMGI Index
The TMGI index is used for the case that "the association of MBS session identifiers (i.e. TMGIs) configured in NG-RAN". The proposed mechanism for TMGI index is as follows:
0.	The NG-RAN nodes are configured the relationships of the TMGIs, and for the broadcast MBS sessions with the associated TMGIs, they will share the radio resources and possible the N3mb resources. 
	For each PLMN, MB-SMF obtains the mapping between TMGI and TMGI index.
AF obtains the TMGI index value for a broadcast communication service. 
1.	During TMGI allocation or MBS session creation procedure, the AF provides the TMGI index to the MB-SMF for each PLMN to request the TMGI.
2.	For each PLMN, the MB-SMF provides the TMGI to the AF based on the TMGI index.
3.	AF will use the TMGI(s) to establish the broadcast MBS session(s) for the broadcast communication service.
4.	NG-RAN nodes can identify the TMGIs from different PLMNs are for the same broadcast communication service, and the resources can be shared among those PLMNs. 
Figure 2.1-1 demonstrates the example call-flow of the above-mentioned procedure. 
[image: ]
Figure 2.1-1 Example of the procedure using TMGI index.
However, the procedure is with several issues which needs some more considerations. 
-	Other alternative without SA2 impact: The alternative (static) solution can address the scenario without introducing extra identifier, i.e., the TMGIs can be supposed to be allocated for a certain AF for a long period, and the AF does not need to invoke the TMGI allocation procedure and introducing TMGI allocation index is not that necessary. 
-	Unknown area of NG-RAN configuration: If the non-static solution is used, then for step 0, it is not clear that which NG-RAN nodes are supposed to be configured with associated TMGIs, because the association between TMGI and broadcast communication service has not been determined.
-	Details are missing: The exact formulate of the index is not clear, and it is still to be clarified that how to guarantee the uniqueness of the value of index among different PLMNs, given that it is possible that different AFs may use the same index. The relationship between the "TMGI associations" and the "TMGI index" needs to be configured at NG-RAN node, but the way of providing such index value to the AF is not clear (i.e., how could the AF know to use TMGI index for one certain broadcast service?).
-	Motivation is unclear: SLA could be one alternative for the AF obtaining the TMGI index and guarantee the uniqueness, but since this is the way for AF to get the TMGI index, and the association between TMGIs and TMGI index are fixed, it is well-deserved for the AF to obtain the TMGI(s) of each PLMN in advance. Therefore the motivation is not clear. 
Observation 1: It is not clear the reason for introducing TMGI index, using the current existing static solution seems to be enough. 
2.2	Issue of Location Dependent Broadcast Service
[bookmark: _Toc129336533][bookmark: _Toc360202469]2.2.1	General
During last SA2 meeting and previous RAN3 meetings, the issue of supporting the "MOCN" for location dependent broadcast service scenario was raised and discussed. 
The issue is how to enable NG-RAN nodes to identify the data flows (or MBS session/Area Session) from different PLMNs with the same data, and determine the processing for Uu and N3mb sides.
Currently there are three alternatives on the table:
-	Alt#1: Only use Associated session ID. Different area session of the broadcast MBS session will use same Associated session ID, how the RAN detect the data flow, i.e. N3mb tunnel, depends on RAN and not affect SA2;
-	Alt#2: Only use Associated session ID, but different area sessions of the broadcast MBS session will use separated Associated session ID; the RAN detect the data flow , i.e. N3mb tunnel, based on Associated session ID.
-	Alt#3: In addition to associated Session ID, AF will provide an extra ID for location dependent scenario to identify data flow of a certain area session. RAN can detect the data flow, i.e. N3mb tunnel, based on extra ID.
To better understand the issue, companies in pre-meeting CC discussed this issue and the following questions:
	-	Question #1: Whether it is allowed that: A certain cell broadcasts two different data flows for a certain broadcast MBS service from different PLMNs?
-	Question #2: For one cell how could the NG-RAN node determine the number of data flows it needs to send in Uu?
-	Question #3: How could the NG-RAN node determine the N3mb tunnels to be established for those data flows?



[bookmark: _GoBack]As per the discussion, most of the companies agreed that for Question #1, it would be a misconfiguration, i.e., a certain cell should NOT broadcast two different data flows for a certain broadcast MBS service from different PLMNs. 
Observation 2: the Associated Session IDs is sufficient for the NG-RAN node to differentiate the data flows for a certain cell, and no extra information is needed. 
Regarding the detailed use case for MBS service area, currently we have two kinds of view, and the remainder of this clause tries to analyse the feasibilities of only using Associated Session ID from N3mb/Uu side:
-	View 1: the MBS service area shall be all matched among the area sessions of the MBS sessions of different PLMNs. 
-	(For N3mb side) For this view, we don’t have the N3mb tunnel issue, given that the RAN node can just base on the Area session IDs of one PLMNs involving the sharing scenario to establish the N3mb tunnel.  
-	(For Uu side) No essential issue identified for Uu side as well. The NG-RAN nodes summarizes the TMGIs involved, and configure the Uu interface accordingly. 
-	View 2: it might be possible that for a certain data flow, the associated MBS service area of one PLMN can be larger than that of the other PLMN.
-	(For N3mb side) For this view, it is still not an issue but NG-RAN needs to do a bit more work – NG-RAN node can also determine the how the N3mb tunnels to be established based on some certain mechanism, e.g. select one PLMN with the most area session IDs, and establish the N3mb tunnels as per that PLMN. That could guarantee the NG-RAN nodes to have the correct N3mb tunnels. 
-	(For Uu side) The processing is not exact the same as View 1, e.g., the NG-RAN nodes additionally needs to compare the MBS service area of the associated sessions (and then summarize the TMGIs as View 1), but there is still no issue for the NG-RAN nodes on the Uu side. 
Observation 3: Alt#1 and Alt#2 works for the location dependent scenario. 
2.2.2	Necessity of having a separated associated session ID for different area sessions
Following WA was made in RAN3 #119 meeting:
	WA: The Associated Session ID is per TMI per Area Session ID. Therefore, it is transferred outside the N2 SM container.



We believe that such WA can make it easier for the internal processing of the NG-RAN nodes, especially when considering the View 2, i.e. "for a certain data flow, the associated MBS service area of one PLMN can be larger than that of the other PLMN". 
From the perspective of NG-RAN nodes, when having the Associated Session ID "per TMGI per Area Session ID" (i.e. Alt#2), for the View 2’s scenario, the NG-RAN nodes only need to behave as View 1. With such, we could simplify the NG-RAN node a lot. 
Note that it is feasible for Alt#2:
-	For multicast transport-based N6mb, AFs provision different N6mb interfaces the MBS data packet with same IP multicast address (as the destination IP address), and different unicast IP address (as the source IP address). In this case using this HL SSM as Associated Session ID is feasible and directly.
-	For unicast tunnel-based N6mb or other means (HTTP download), having separate source IP address is still possible for the AF.
-	Note that SSM and MBS Session ID are different IEs, and for broadcast we use TMGI only as the MBS Session ID. 
Observation 4: Alt#2, i.e., introducing the "Area session"-level Associated Session ID for location dependent broadcast can simply the NG-RAN node. 
3. Conclusion and proposal(s)
As analysed and observed in Clause 2, it is proposed to deal with the ENs for KI#2 as per the following proposal:
Proposal 1: For the case of association of MBS session identifiers (i.e. TMGIs) being configured at NG-RAN, the alternative (static) solution is enough.
Proposal 2: For location dependent broadcast service, update in accordance with the WA of RAN WG3. 
Regarding proposal 2, we are also happy to have a further discussion with the interested companies and in the contribution, we make the description relative open between Alt#1 and Alt#2. 
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