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Abstract: This contribution introduces a new solution for Local MBS Scenario. 
1. Introduction/Discussion
1.1	Background
Local MBS is a service that allows the content provider(s) provides location-specific MBS data to pre-defined area(s) associating to the same MBS service, therefore the UE(s) is able to receive different data for the same service when moving to different areas. In MBMS, such pre-defined area(s) is transparent to the base station and the UE, therefore the UE is unaware of such area change. Illustrative figure for local MBMS defined in TS 23.246 is as the following figure 1.1-1 demonstrates.
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Figure 1.1-1: Illustrative Figure for local MBMS defined in TS 23.246.
Existing MBMS defined in 23.246 distinguishes different contents by different Flow IDs. The Flow ID is assigned by BM-SC, and during Session Start procedure, MBMS-GW assigns different IP multicast addresses according to different flow IDs. After receiving this address, the RAN node joins the appropriate transport network IP multicast address allocated by the MBMS GW, to enable reception of MBMS data.
1.2	Analyses
Currently in Solution #3 of 23.757, both of Option A and Option B are supported. Solution #21 realizes Local MBS session join procedure by adapting above-mentioned Local MBMS solution suitable for Option B in Solution #3. For the sake of better comparison and completeness, it is proposed to define Local MBS session join for Option A as well.
In addition, the introduction of Local MBS service requires to further enhance the handover mechanism. For the UEs receiving MBS data and move from one local MBS area to another local MBS area, how to ensure that the UE can update the transmitted data in time during the handover procedure by considering the MBS area info needs to be clarified (i.e., if two RANs enables the same multicast service but with different multicast data streams, it will not be established Forwarding Tunnel). The existing method only identifies the MBS session by MBS session ID, and it cannot further differentiate the Flow ID/location area, which causes unexpected MBS data forwarded to RAN node if UE moves across the local MBS areas.
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Figure 1.2-1: Illustrative Figure for local MBMS defined in TS 23.246.
For example, as Figure 1.2-1 shows, when the UE moves from RAN node RAN1 to the RAN node RAN2, if the two RAN nodes belong to different local MBS area, then RAN1 should not forward the MBS data to RAN2. Otherwise, it results in a waste of network resources.
1.3	Proposal
It is proposed to address the Local MBS join procedure for Option A, Solution #3 and the Handover scenario based on the analyses provided in section 1.1 and 1.2.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.757.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc43733354][bookmark: _Toc43733114][bookmark: _Toc43297416][bookmark: _Toc31011418][bookmark: _Toc25918799][bookmark: _Toc25353553][bookmark: _Toc23256825][bookmark: _Toc22987239][bookmark: _Toc22930369][bookmark: _Toc22552196]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 management
	2
Service levels definition
	3
Levels of authorization for MC
	4
QoS for MC and BC
	5
BC TV and Radio services
	6
Local MBS
	7
MC-UC delivery mode switch
	8
BC-UC delivery method switch
	9
IWK with EPC/eMBMS for Public Safety
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* * * * Second change (All Text New)* * * *
[bookmark: _Toc43733481][bookmark: _Toc43733241][bookmark: _Toc43297545]6.X	Solution #X: Global Group ID for Local Unicast Contents
[bookmark: _Toc43733482][bookmark: _Toc43733242][bookmark: _Toc43297546]6.X.1	Functional Description
[bookmark: _Toc43733483][bookmark: _Toc43733243][bookmark: _Toc43297547]6.X.1.1	System Architecture
This solution addresses Key Issue 6. The architecture functional entities are described in clause A.1 "5G MBS system architecture based on unicast 5GC". Solution #3 is extended to address specific requirements of local MBS services.
[bookmark: _Toc43733484][bookmark: _Toc43733244][bookmark: _Toc43297548]6.X.1.2	Assumptions and principles for local MBS services
Similar as the MBMS implementation defined in TS 23.246 [4], it should be possible to enable the system to keep the multicast session ID (or TMGI) when UE moves across the local MBS session area. 
NOTE:	By implementation, it would be still possible to allocate different multicast session IDs corresponding to different location areas, but in that case it would be the application-level treatment and the 5GC/Application layer may need to accommodate the location area provisioning to the UE(s), as Solution #8 and Solution #21 demonstrate.
In this solution, it is assumed that a single MBS Session ID is used, while the MBS content distributed by the 5GC could be different depending on the location area where the UE is residing. And for each MBS service, its Location Area(s) and the associating Location Area ID(s) are transparent to the UE(s) of the MBS group. Note that such assumptions are same as Solution #21.
To better support local MBS scenario (i.e., reduce transmission latency of the MBS data), 5GC could provide different multicast anchors for receiving different MBS data for different location area of the same MBS service, as section 6.X.2.3 shows. 
[bookmark: _Toc43733485][bookmark: _Toc43733245][bookmark: _Toc43297549]6.X.2	Procedures
[bookmark: _Toc43733486][bookmark: _Toc43733246][bookmark: _Toc43297550]6.X.2.1	Local MBS Join procedure
The Local MBS join procedure for UE is performed as defined in section 6.3.2.1 with the following additions:
 UE
RAN
SMF1
UPF1
1. Join (Multicast information) 
UDR
SMF2
7. Residual procedures as mentioned in Solution #3 (i.e., step 11a-14a, or 11b-17b in 6.3.2.1)
2. Multicast distribution session check Request (Multicast information)/Response (multicast context ID, SMF2 ID)
UPF2
3. Request (multicast context ID, User location information)
6. Based on Multicast Context ID (and possibly location area ID), RAN determines whether to establish a new Tunnel, and configures the UE
0. Similar as step 1-3 of Solution #3
4. Response (QoS information, location area ID, location area)
5. Step 7-8 of Solution #3 (location area ID, location area are included)

Figure 6.X.2.1-1: Local MBS Join procedure.
0.	Similar as Step 1-3 of Solution #3 in clause 6.3.2.1, with the changes mentioned in section 6.X.2.3. The content provider may send a request to register and reserve resources for a multicast group in a specific location area to the NEF. The NEF select SMF2 as ingress node for the location area and stores related information in the UDR.
1.	UE requests to join the MBS group, the Multicast information is included and this step is same as Step 4a-4b, or Step 5a-5b defined in clause 6.3.2.1.
2.	This procedure is same as Step 6 defined in clause 6.3.2.1.
3.	SMF1 sends request to SMF2, and SMF1 includes location information of the UE as well if available. This step reuses the signalling in NOTE 3 of clause 6.3.2.1.
4.	SMF2 responses to SMF1. Besides QoS information, the response includes location area and associating location area ID corresponds to the location information provided by the SMF1. This step reuses the signalling in NOTE 3 of clause 6.3.2.1.
5.	Step 5 is similar as Step 7-8 of clause 6.3.2.1, including location area and location area ID.
6.	Similar as Step 9 and 10 of clause 6.3.2.1.
7.	Similar as Step 11a-14a, or 11b-17b of clause 6.3.2.1.
6.X.2.2	Enhancement on Handover procedure
NOTE:	For simplification, this figure is based on Solution #3 and only address the Xn based Handover. It can be extended to N2 based Handover and other Handover Solutions if needed.
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S-RAN
T-RAN
AMF
UDR
SMF2
UPF2
4. Handover request (multicast session ID, location area ID, location area)
2. Measurement report
1. Multicast data corresponding to multicast session ID, location area ID
5. Determine whether to establish the forwarding resources for multicast session ID provided by S-RAN, based on multicast session ID / location area ID and location Area info;
3. Determine to initiate HO
6. Handover request ack (accepted list of (multicast session ID))
7. S-RAN determines whether to forward multicast data to T-RAN
8. Establish DL tunnel (in case tunnel has not been established yet)

Figure 6.X.2.2-1: Enhancement on Handover procedure.
1.	The UE is camping at Source RAN (S-RAN) and receiving multicast data a corresponding to the multicast session ID and location area ID. 
2.	Same as in clause 6.27.2.1
3.	Same as in clause 6.27.2.1. 
4.	S-RAN sends Handover request to T-RAN with including multicast session ID, location area ID and location area.
5.	T-RAN determines whether to establish the forwarding resources for multicast session ID provided by S-RAN, based on multicast session ID, location area ID and location area. T-RAN may only check whether or not the location area ID is the same if T-RAN already established the session context of the multicast session ID, otherwise T-RAN will based on the location area to determine whether to establish the forwarding resources or not.
6.	T-RAN sends the Handover request Ack to S-RAN, with the accepted multicast session ID.
7.	Based on the acknowledge message, S-RAN determines whether to forward multicast data to T-RAN.
8.	Residual part is same as Step 6-12 in clause 6.27.2.1. 
[bookmark: _Toc43733487][bookmark: _Toc43733247][bookmark: _Toc43297551]6.X.2.3	Optional Multicast group registration
The procedure of Multicast group registration is same as 6.21.2.2. 
[bookmark: _Toc43733488][bookmark: _Toc43733248][bookmark: _Toc43297552]6.X.3	Impacts on services, entities and interfaces
Same as in clause 6.3.3. Location area ID and location area needs to be stored and signalled in addition.
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