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[bookmark: _Hlk513714389]This paper updates solution #21 to detail handover aspects.
1	Discussion

The Handover procedures of solution 21 need to be updated to consider a change of the location area while the UE moves and to align with the latest flows of the baseline solution 27. It also needs to be clarified how a UE outside the location area(s) of the multicast session is handled.

2	Conclusions
Proposal: Agree the proposed changes to Solution #21. 

Proposed changes to TR 23.757


[bookmark: _Toc43297545][bookmark: _Toc43733241][bookmark: _Toc50192999][bookmark: _Toc50467144][bookmark: _Toc50710965][bookmark: _Toc50193007][bookmark: _Toc50467152][bookmark: _Toc50710973]6.21	Solution #21: Global Multicast Group ID for local Multicast Contents
[bookmark: _Toc43297546][bookmark: _Toc43733242][bookmark: _Toc50193000][bookmark: _Toc50467145][bookmark: _Toc50710966]6.21.1	Functional Description
[bookmark: _Toc43297547][bookmark: _Toc43733243][bookmark: _Toc50193001][bookmark: _Toc50467146][bookmark: _Toc50710967]6.21.1.1	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 MBMS services.
[bookmark: _Toc50193002][bookmark: _Toc50467147][bookmark: _Toc50710968]6.21.1.2	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.
It is also assumed that content in different location areas will be provided in media flows with the same encoding. This avoids that the UE needs to be receive different service announcements for the same service in different location areas.
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 clause 6.21.2.3 shows.
This also enables local service without location-dependent content: If a UE tries to join a location dependent multicast session outside an area where location dependent content for the multicast session is provided, or UE moves out of an area with location dependent content for the multicast session, the UE is removed from the multicast session.
[bookmark: _Toc43297549][bookmark: _Toc43733245][bookmark: _Toc50193004][bookmark: _Toc50467149][bookmark: _Toc50710970][bookmark: _Toc43297548][bookmark: _Toc43733244][bookmark: _Toc50193003][bookmark: _Toc50467148][bookmark: _Toc50710969]6.21.2	Procedures
[bookmark: _Toc43297550][bookmark: _Toc43733246][bookmark: _Toc50193005][bookmark: _Toc50467150][bookmark: _Toc50710971]6.21.2.1	Multicast context and Multicast flow setup/modification via PDU Session Modification procedure
The flow is the same as described in clause 6.3.2.1, with the differences highlighted in the description of the steps.
'


Figure 6.21.2.1-1: PDU Session modification for multicast
1.	The content provider may send a request to register and reserve resources for a multicast group in a specific location area to the NEF as detailed in clause 6.21.2.2. The NEF select MB-SMF as ingress node for the location area and stores related information in the UDR
NOTE:	The request to reserve resources for the corresponding multicast session is optional and can be replaced by configured data based on commercial agreements.
2.	Same as in clause 6.3.2.1
3.	Same as in clause 6.3.2.1. If the multicast session is only available in certain location area(s), this can be indicated. No information about the local content is announced.
4.	Same as in clause 6.3.2.1
5.	Same as in clause 6.3.2.1
6.	The SMF queries the UDR for information about the multicast context. If the UDR provides information about location areas stored within the multicast context (including MB-SMF ID, location are and area session ID for each location area), the SMF selects location dependent multicast context information based on the location area where the UE is residing. The SMF determines the applicable MB-SMF ID, area session ID, location area in that manner. If the SMF determines that the multicast context is location dependent but there is no local content (and MB-SMF ID, area session ID, location area) for the UE's location, the SMF rejects the UE's request to join the multicast session.
7-8.:	If SMF has no information about the multicast context for the indicated multicast group and area session ID, SMF interacts with MB SMF to retrieve QoS information of the multicast QoS flow(s) for the multicast group and area session ID.
9.	The SMF requests the AMF to transfer a message to the RAN node using the Namf_N1N2MessageTransfer service (N2 SM information (PDU Session ID, Multicast group ID, MB-SMF ID, location area, area session ID),
10.	The RAN is using the received multicast Multicast group ID and area session ID to determine the localized multicast distribution context.
11.	Same as in clause 6.3.2.1.
12.	RAN node checks whether the user plane for the multicast group/context and location area distribution is already established towards the RAN node.
If RAN supports MBS, and if no user plane for multicast group distribution for the area session ID is established towards the RAN node, steps 13 to 17 are executed
13.	RAN signals a request for the user plane establishment towards that AMF [MB-SMF ID, Multicast group ID, area session ID].
14.	Same as in clause 6.3.2.1. MB-SMF identifies media distribution session based on Multicast group ID and area session ID
15-24:	Same as in clause 6.3.2.1.
25.	SMF signals a request for the multicast session distribution towards MB-SMF [Multicast context/group ID, area session ID, downlink tunnel info].
27-37:	Same as in clause 6.3.2.1.
[bookmark: _Toc43297551][bookmark: _Toc43733247][bookmark: _Toc50193006][bookmark: _Toc50467151][bookmark: _Toc50710972]6.21.2.2	Optional Multicast group registration

v

Figure 6.21.2.2-1: Optional Multicast group registration
1:	AF of content provider may register at the NEF that it provides contents for a multicast session (identified by multicast group ID which may be IP multicast address) for a certain location area (e.g. list of cells, TAIs, geographical area, identifier agreed between content provider and network operator). (Multiple AFs may register for the same multicast session but different location areas.) NEF selects MB-SMF as ingress control node, possibly based on location area. 
2:	Same as in clause 6.3.2.2. The NEF maps possible external identifiers for location areas to network-internal identifiers (e.g. list of cells, TAIs).
3-4:	NEF requests storage of multicast session at UDR and provides multicast session ID, selected MB-SMF ID and location area. The UDR allocates an area session ID for the location area and stores all these data.
5:	NEF request MB-SMF to reserve ingress resources for a multicast distribution session and provides Multicast session ID, location area, and area session ID
6.	The MB-SMF sends SM MBS Policy Association Request to PCF with the Multicast group ID, area session ID, and the QoS requirements.
7.	The PCF registers at the BSF that it handles the multicast session for the location area. It provides an identifier that the policy association is for multicast and the multicast group ID, area session ID, its own PCF ID and optionally its PCF set ID.
8.	The PCF may query the UDR for policy input related to the multicast session and area session ID
9-13:	Same as in clause 6.3.2.2. The MB-SMF may select the MB-UPF based on the location area received in step 5.
6.21.1.3	Specific additions to solution 3 for local MBMS services
It is desirable to avoid changing multicast session IDs depending on UE location for services with different content depending on UE location, e.g. for V2X. Otherwise constant updates of the UEs and complex detection procedures or configuration with location dependent multiplex session IDs are required.
A single multicast Session ID is assigned for a multicast group, but the contents distributed as part of the multicast group differ depending on the location area where the UE is residing.
Only the multicast Session ID is announced to the UE and the network selects the related contents depending on the UEs' location. However, if the multicast session is only available in certain location area(s), this can be indicated to the UE.
Content provisioning in proximity to the location area where the content is to be distributed seems desirable to reduce transport delay, that is critical in particular for V2X applications.
It is possible to assign different ingress nodes for different location area dependent content for a multicast group.
To achieve those aims, the multicast group context in the UDR is extended with location area dependent information:
-	A description of the location are, e.g. list of cells, TAIs.
-	A network-internal local area ID assigned to the location area that is unique for the multicast session.
-	An ingress node assigned to the location area.
-	Possibly a multicast transport address assigned to the location area.
An AF may register at the NEF that it provides contents for a multicast group for a specific location area. The NEF then selects an ingress node for the multicast group in the specific location area and a local area identifier is assigned. The information is stored in the UDR.
NOTE	The functionality of the local area identifier is comparable with the MBMS Flow Id.
Alternatively, the UDR can contain configured information based on commercial agreements with the content provider.
An SMF can provide a UE location to the UDR to query for location dependent information within a multicast session context.
The SMF serving a UE provides information about the access to content for the multicast session in the location area towards the RAN. The RAN contacts the related ingress node to join the location area dependent distribution tree for the multicast content
The AMF notifies the SMF when the UE leaves the location area. The SMF obtains multicast context information for the new UE location from the UDR and then provides information about the access to content for the multicast session in the new location area towards the RAN.
6.21.2.3	Enhancement on Handover procedure
NOTE:	For simplification, this figure is based on Solution #27 and only address the Xn based Handover. It can be extended to N2 based Handover and other Handover Solutions if needed.




Figure 6.21.2.3-1: Enhancement on Handover procedure.
1.	Prerequisite: The UE is camping at Source RAN (S-RAN) and receiving multicast data a corresponding to the multicast session ID and location area ID.
21.	Same as in clause 6.27.2.1
3.	Same as in clause 6.27.2.1.
42.	Same as in clause 6.27.2.1: S-RAN sends Handover request to T-RAN with including multicast session ID, location area ID and location area.
53-7.	T-RAN determines whether to establish the forwarding resources and multicast distribution for multicast session ID and location area ID provided by S-RAN, based on multicast session ID, location area session ID and location area. To determine the forwarding resources for location-dependent contents delivery, 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. If a multicast distribution session needs to be established, T-RAN provides multicast session ID and location ID in step 3
68.	T-RAN sends the Handover request Ack to S-RAN, with the accepted multicast session ID and area session ID. When the T-RAN supports multicast but the UE is no longer in the location area indicated in step 2, the T-RAN rejects to handover that multicast session with a cause indication that the UE moved out of the location area and the new UE location. Other info is same as step 8 in clause 6.27.2.1.
Editor’s notes: The handling at source gNB from step 8 to step 14 require confirmation from RAN WG.
Editor’s notes: To minimize impact on the handover procedure, an alternative whether steps 9-13 and steps 15-17 can be performed after handover is complete is FFS.
Steps 9 to 20 only apply if the UE moved out of the location area and target gNB supports multicast.
9-10	The S-RAN indicates the new UE location to the SMF via the AMF.
11.	The SMF determines the location area, area session ID and MB-SMF ID for the new UE location. It may query the UDR for that information. If the SMF determines that there is no local content (and MB-SMF ID, area session ID, location area) for the UE's location, the SMF removes the UE from the multicast session.
12-13.	The SMF sends the new location area, area session ID and MB-SMF ID to the S-RAN via the AMF.
14-20.	Same as steps 2-7, but with new MB-SMF ID, area session ID and location area.
21-42.	Same as steps 9-29 in clause 6.27.2.1. In steps 29, 35 and 36, the area session ID is indicated in addition to the 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: _Toc43297552][bookmark: _Toc43733248][bookmark: _Toc50193008][bookmark: _Toc50467153][bookmark: _Toc50710974]6.21.3	Impacts on services, entities and interfaces
Same as in clause 6.3.3. In addition:

MB-SMF SMF, RAN, AMF, UDR, NEF
-	 Location area session Identifier and location area needs to be stored and signalled in addition.
RAN:
-	Inform SMF when UE leaves location area
SMF
-	Select location dependent MB-SMF and location area based on UE location and information from UDR.
-	If UE joins a local multicast session outside a location area served by that session, reject join.
-	Remove UE from local multicast session if it moves outside location area.
NEF
-	Map external location area identifiers to internal identifiers.
-	Select MB-SMF based on location area
-	Store related info in UDR
MB-SMF
-	Select MB-UPF based on location.
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