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Abstract of the contribution: MBS service initiation procedure in 5GS is introduced.
1. Discussion
Based on the proposed reference architecture(S2-2000772 or its latest version), MBS service initiation procedure is proposed. 

2. Proposal
It is proposed to add the following changes into TR 23.757.
* * * * First Change * * * * 

6
Solutions

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
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* * * * Second Change * * * * (All text new)

6.X
Solution #X: MBS service initiation
6.X.1
Functional description
Editor's note:
This clause outlines solution principles and documents any assumptions made.
This solution proposes MBS service initiation procedure based on an MBS reference architecture. 
6.X.1.1
Reference Architecture
The figure shows an 5GS MBS reference architecture, which supports the MBS services in 5GS for both multicast/broadcast and unicast delivery manner. 

A new functional entity BMF-C and BMF-U are newly introduced, which manages MBS session in service level and media anchor of MBS service in 5GC. For the detail refer to Annex reference architecture.  
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Figure 6.X.1.1-1: 5GS Architecture supporting MBS
6.X.1.1
MBS Service Management
MBS is managed in MBS session level and MBS data transport level, where the MBS session level management is required for interworking between contents provider and 5GS, and MBS data transport management especially for multicast/broadcast delivery is required to manage UE-agnostic multicast PDU session in 5GS. 
For MBS service level management, BMF-C(broadcast-multicast control plane function) is newly introduced for MBS session management and BMF-U(broadcast-multicast user plane function) is introduced for media anchor in 5GS, where the MBS data can be delivered in multicast/broadcast or unicast manner. 

-
It manages MBS service as MBS session level;
-
It identifies the MBS session belonging to the MBS service flow from content provider (or AF);

-
It authorizes an MBS session setup with help of UDM, identifies the MBS service information and may provide the MBS service information to the authorized UEs;

-
Depending on the delivery mode of the MBS data, it may decide what to transmit as MBS data to UPF e.g. due to encoding method could be different as per delivery mode;
-  In case of multicast delivery mode, it manages the transport tunnel between BMF-U and UPF and forwards MBS data to UPF via Nyy interface. In case of unicast delivery mode, MBS data is delivered from BMF-U via N6 or network instance. That is, BMF-U is a media source in 5GS, from which any MBS data forwarded to UEs for both unicast and multicast/broadcast delivery.

For MBS data transport management for multicast/broadcast delivery, the following should be required.
-
SMF is used for the MBS PDU session management for multicast/broadcast delivery of the MBS data as well as for (unicast) PDU session management for unicast delivery, where the PDU session may be associated with the MBS PDU session(s) in order for efficient resource management (e.g. the PDU session for MBS may be deactivated if the UE receives the corresponding MBS traffic via the multicast/broadcast delivery);

-
UPF is used for UP data forwarding to NG-RAN(s) in multicast manner for multicast/broadcast delivery of the MBS data as well as for unicast delivery of (unicast) PDU session;

-
AMF is used to select appropriate NG-RAN(s) and send transparently AN specific SM information for multicast/broadcast delivery to the NG-RAN(s), which is agnostic to UE;

PCF provides QoS and policy information for the data transmission of MBS data to SMF.
6.X.2
Procedures

Editor's note:
This clause describes high-level procedures and information flows for the solution.

6.X.2.1
MBS Session initiation procedure
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Figure 6.X.2.1-1: MBS session initiation procedure
The figure depicts MBS session initiation procedure as follows. 

Step 1. Thirty party contents provider (or AF) requests MBS service(s) to BMF-C (optionally via NEF) with service characteristics (e.g. service type, service area, target service UE group, etc.). At this step BMF-C may check availability of the MBS service setup in 5GS with UDM. If the MBS session is authorized, MBS session information (e.g. MBS session ID, address information of the BMF-U, etc.) is notified to the contents provider.
Step 2. BMF-C initiates a multicast (shared) PDU session setup to SMF so that the SMF may get service authorization including authorized QoS info from PCF. The BMF-C may setup a transport tunnel b/w BMF-U and UPF for multicast/broadcast delivery of the MBS data.
Step 3. MBS service announcement for unicast delivery can be delivered to UEs, which includes the MBS service specific parameters e.g. DNN, MBS session ID, target service UE group, service area, multicast IP address, etc., before preparation for multicast/broadcast delivery of the MBS data is not completed yet.
Editor's note: How to perform MBS service announcement is FFS.

Step 4. UE may perform a (unicast) PDU session establishment or modification for the MBS service, which the SMF selected in the step 2 is selected in association with the corresponding DNN and MBS session ID. The SMF may authorize the UE by SM subscription from the UDM. The SMF binds the (unicast) PDU session with the multicast (shared) PDU session, and it is notified to NG-RAN as for this MBS service e.g. using MBS session ID or multicast PDU session ID, or optionally some dedicated 5QI(s) for the MBS session ID etc., which can be used for the NG-RAN to estimate UE population consuming the same MBS service.
Editor's note: How and what information is notified to NG-RAN is FFS.

Step 5. Now the UE may get MBS traffic via unicast delivery mode. 

Step 6. In some situation (e.g. based on UE population consuming the same MBS session), NG-RAN may decide to initiate multicast/broadcast delivery. 

Step 7. NG-RAN notifies start of multicast/broadcast delivery to UE(s) and SMF/BMF-C. 
Step 8. If the tunnel b/w BMF-U and UPF is not setup yet, then BMF-C setup a transport tunnel b/w BM-UPF and UPF for multicast/broadcast delivery of the MBS data. And, the SMF selects some AMF(s), which discovers and selects appropriate NG-RAN(s) for multicast/broadcast delivery of MBS data, and setup a multicast (shared) tunnel between the NG-RAN(s) and the UPF, which is selected in the step 2. 

In case that a broadcast service is initiated, or per operator’s policy authorized UE’s presence is not considered, Step 3,4,5,6 and 7 can be skipped.

Step 9. Based on the step 7 and 8, MBS service announcement for multicast/broadcast delivery as well as unicast delivery can be delivered to UEs, which includes the MBS service specific parameters e.g. DNN, MBS session ID, target service UE group, multicast IP address, RAN related information for broadcast/multicast delivery, etc.
Editor's note: How to perform MBS service announcement is FFS. And RAN related information for broadcast/multicast delivery is decided by RAN WGs.
Step 10. The (unicast) PDU session(s) associated with the multicast (shared) PDU session may be deactivated, which is triggered from NG-RAN(s) or SMF.
Afterward UE may initiate step 4 and 5 if unicast delivery is required and (unicast) PDU session is not activated or established.
6.X.3
Impacts Analysis

Editor's note:
This clause describes impacts to existing entities and interfaces.

* * * * End of Changes * * * * 
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UE
NG-RAN
AMF
SMF
UPF
PCF
BMF-C/U
contents provider
NEF
UDM
1.MBS service request and MBS session setup/authorization
3. MBS service announcement( for unicast)
4. UE Joins MBS service via unicast PDU session (association with multicast PDU session in SMF)
6. NG-RAN may decide to broadcast manner delivery
8. Multicast (shared) Tunnel UPF and NG-RAN, and ??transport tunnel setup (b/w UPF and BMF-U)
5. UE may get data traffic via unicast manner
7. NG-RAN notify to SMF/BMF-C & UE(s)
10. Unicast PDU session deactivation
9. MBS service announcement (for broadcast)
2. Multicast (shared) PDU session setup/authorization 
and ??transport tunnel setup (b/w UPF and BMF-U)



