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Abstract of the contribution: This paper proposes adding additional local information (e.g. list of Cell ID, MB-SMF service area information, or other service area information) when AF send activate MBS bearer request to NEF.
1. Introduction
In Solution #19 when activating a local bearer, AF may include additionally the local information in Activate MBS Request to NEF. 
From the above, in solution #20, when AF send Allocate TMGI Request message to NEF to request allocation of TMGI for multicast service, NEF also allocate additional local information (e.g. List of Cell IDs, geographical area information, MB-SMF service area information, or other service area information).
2. Proposal
* * * * Start of Changes * * * *
6.20
Solution #20: Local multicast service
6.20.1
Functional description

This is a solution for key issue #6 "Local MBS service".

This solution assumes the architectural alternative 2 (see Annex A, clause A.2).
The outline of the proposed solution for local multicast service is as below:

-
The AF provides multicast service area information with cell information or geographical area information when the AF requests TMGI allocation.

-
The AF can provide the updated multicast service area information when the AF requests the multicast session start/activation.

-
The MB-SMF stores the latest multicast service area information, i.e. List of Cell IDs for each multicast service/session identified by the TMGI.

-
The UE requests multicast service area information for a particular multicast service identified by TMGI to the AMF.

-
The AMF provide the latest multicast service area information, i.e. List of Cell IDs for multicast service identified by the TMGI to the UE. The AMF acquires the latest multicast service area information for the TMGI from the MB-SMF.

-
Whenever the multicast service area is updated, the updated multicast service area information, i.e. updated List of Cell IDs is provided to the UE.
6.20.2
Procedures
Figure 6.20.2-1 shows the procedure for local multicast service.

NOTE 1:
The message names in the procedure below are descriptive. It is assumed that SBI based names need to be used between NFs.

6.20.2
Procedures

[image: image1.png]i3 NG-RAN

AMF

MB-UPF

MB-SMF

0. Registration and P!

NEF
U Session Establishment

1. Allocate TMGI Request
¢ Allocste TG Requesi®
(Mufticast service area)

TMulticast service area)
3. Allocste TWi Responig

2. Allocate TG Respongg
Multicast service announcement (TMGI, "local service", etc)
6. Multicast session start }
7 Mlicastservice vea Requegt TWGi)
8. Multicast Senjice Area Requekt (TMGI)
g 5 Vlicast sefice A Resgonse (TWi st of el I3,
1Q Multicast Seryice Area Respont® iz S\ servic area informafion)
&Wsl, TisTof Gl TDs, MB-SWIF | 1. Multicast Evelnt SubscribeTMGI)
service area|information) |~ E—
12, UE detectsitis
in the multicast
service area

13. Multicast Joi

Request Vg

[14. Multicast Join

Feguest (v
< 16. Multicast|

1 i
oin Accept |

17. Multicast.

session setup

|2 Mutticast U

Updkted Multicast se

fate Comman

jce area infornfation)





0.
The UE performs registration and PDU Session Establishment.
1.
The AF sends an Allocate TMGI Request message to NEF to request allocation of a TMGI for multicast service. The AF includes Multicast service area that is  List of Cell IDs, geographical area information, MB-SMF service area information, or other service area information.
2.
The NEF sends an Allocate TMGI Request message to the MB-SMF.


If geographical area information was included as Multicast service area in the Allocate TMGI Request message, the NEF converts the geographical area information to List of Cell IDs and includes the List of Cell IDs in the Allocate TMGI Request message. Or the MB-SMF can convert the geographical area information to List of Cell IDs in step 3. If NEF already has TMGI information, NEF can allocate TMGI with MB-SMF service area information, or other service information.
3.
The MB-SMF allocates a TMGI for the multicast service and stores the TMGI and the List of Cell IDs, MB-SMF service area information, or other service area information as Multicast service area.


The MB‑SMF registers the TMGI and its address in NRF to allow AMFs to discover the MB-SMF for the TMGI.


The MB-SMF returns the allocated TMGI to the NEF.

4.
The NEF forwards the TMGI to the AF.
5.
The UE and the AF can exchange application layer signalling. The AF provides multicast service related information including TMGI. The AF may also include information that this multicast service is local service.

Editor's note:  It is FFS whether the information also includes the service area information (e.g. cell list).
6.
The multicast session is started. The AF may provide the updated multicast service area that is List of Cell IDs,  geographical area information, MB-SMF service area, or other service area information. In this case, the MB-SMF performs the multicast session start by using the updated multicast service area and stores the updated multicast service area, i.e. List of Cell IDs, for the TMGI.
NOTE 2:
Solutions for Key Issue #1 can be used for Multicast session start.

7.
The UE sends a Multicast Service Area Request message to the AMF to get the multicast service area for a particular multicast service identified by TMGI.

8.
If the AMF does not already have multicast service area information for the received TMGI, the AMF selects an MB-SMF for the TMGI by querying the NRF. Then, the AMF sends a Multicast Service Area Request message to the MB-SMF to get the multicast service area for a particular multicast service identified by TMGI.

9.
The MB-SMF sends a Multicast Service Area Response message. The MB-SMF includes the List of Cell IDs stored for the TMGI in the message. The AMF stores the TMGI, the List of Cell ID, MB-SMF service area, or other service area information per TMGI received from the MB-SMF and the MB-SMF information for the multicast session in the UE context.

10.
The AMF sends a Multicast Service Area Response message to the UE. The AMF includes the List of Cell IDs, MB-SMF service area, or other service area information as multicast service area for the TMGI in the message. The AMF stores per TMGI the latest List of Cell ID, MB-SMF service area, or other service area information delivered to the UE in the UE context. During the mobility procedure this information need be transferred between AMFs. 

Editor's note: It is FFS where to store the association between the TMGI and service area after the UE is deregistered. The UE can use the List of Cell IDs provided from the AMF to determine that it is in the service area for this multicast service.

11.
If the AMF has not subscribed to the event of the multicast service area change for the TMGI, the AMF sends a Multicast Event Subscribe message to the MB-SMF to get notification on the multicast service area change for the TMGI.

12.
The UE detects that it is in the multicast service area based on the Cell ID received in the SIB message.
13.
The UE sends a Multicast Join Request message to the AMF to indicate its interest in receiving a particular multicast service identified by TMGI.

14.
If the AMF has not already joined the multicast session for the received TMGI, the AMF sends a Multicast Join Request message to the MB-SMF for the TMGI to indicate its interest for the multicast session identified by the TMGI.

15.
The MB-SMF sends a Multicast Join Response message.
16.
The AMF sends a Multicast Join Accept message to the UE.

17.
If the multicast session has been started in step 6, the multicast session setup is performed for the UE.

NOTE 3:
Solutions for Key Issue #1 can be used for Multicast session setup for the UE.

18.
The multicast session is started if the multicast session has not been started yet (i.e. if step 6 was not performed). The AF may provide the updated multicast service area that is List of Cell IDs or geographical area information. In this case, the MB-SMF performs the multicast session start by using the updated multicast service area and stores the updated multicast service area, i.e. List of Cell IDs, for the TMGI.

NOTE 4:
Solutions for Key Issue #1 can be used for Multicast session start.

19.
If the multicast service area is changed, the MB-SMF sends a Multicast Event Notify message to the AMF to provide the updated multicast service area information (e.g. List of Cell IDs, MB-SF service area, or other service area information for the TMGI. The AMF stores the updated multicast service area information  received from the MB-SMF in the UE context.

20.
If the AMF received the updated multicast service area information  for the TMGI from the MB-SMF in step 19, the AMF provides it to the UE. The AMF stores the latest multicast service area information delivered to the UE in the UE context. The AMF provides the updated multicast service area information to all UEs that requested the multicast service area for the TMGI. If the AMF has not successfully provided the updated multicast service area information to the UE, the multicast service area information received from the MB-SMF and the latest multicast service area information delivered to the UE stored in the UE context are different. In this case, the AMF can re-try to deliver the multicast service area information provided by the MB-SMF later.

Editor's note:  Instead using a new procedure it is FFS whether the existing user configuration update procedure can be reused.

The AF can perform multicast session update procedure to modify the multicast service area for the ongoing multicast session. In this case, step 19 and step 20 are executed.

When the UE does not want to be informed the updated List of Cell IDs for the TMGI, the UE cancels the Multicast Service Area Request to the AMF.

6.20.3
Impacts on services, entities and interfaces
MB-SMF: Maintain and allocate TMGI with multicast service area information (e.g. List of Cell IDs, MB-SMF service information, or other service area information)
NEF: Store TMGI with multicast area information (e.g. List of Cell IDs, MB-SMF service in formation, or other service area information).
* * * * End of Changes * * * * 
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