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Abstract of the contribution: This contribution proposes a new solution for broadcast session establishment.
Discussion
This contribution provides a possible solution for KI #1 to address the following issues.
-
When and how to trigger the establishment of an MBS session?

-
Which network function(s) is/are responsible for establishing and maintaining the MBS session (including interaction between 5GC and 3rd party)?

-
Which information/parameters are used to establish an MBS session (e.g., session related IDs, QoS information, MBS service area, etc.)?

-
Which information/parameters can be updated for an established MBS session (e.g. QoS information, MBS service area, etc.)?

-
Which network function(s) is/are responsible for determining the MBS service area used for MBS sessions? How is the MBS service area determined (e.g. pre-defined, determined during an on-going MBS session, etc.)?
In this solution, the existing unicast architecture is taken to be the baseline for broadcast service. The 5GC can start the broadcast service based on the third party (AF) request. The architecture can be illustrated in the following figure.


[image: image1.emf]UE

AMF

SMF

RAN

UPF

PCF

PSA UPF DNN AS

AF


For each broadcast service requested by the AF, there are pre-configured involved 5G network entities for this broadcast service. When the AF requests to start one broadcast service, the PCF determines the involved SMF(s) for this broadcast service based on local configuration.
And for each broadcast service, there is one PSA UPF responsible for distributing the broadcast traffic to the involved UPFs on the configured tunnel by the SMFs.
Each broadcast service can be served by more than one 5GC entities, e.g. multiple AMF(s) and SMF(s), and each AMF/SMF manages specific UPF(s) and RAN nodes.
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Proposal

It is proposed to include the following solution in TR 23.757.
* * * Start of change * * * 

6.X
Solution #X: Broadcast Session Start
6.X.1
Functional description
Editor's note:
This clause outlines solution principles and documents any assumptions made.

This solution based on the existing 5GC architecture to provide broadcast service. The involved network entity and architecture can be shown as the following figure. The 5GC is responsible to manage the broadcast service based on, e.g. broadcast service information from AF. The detailed architecture is referred to Annex x.1.1.



In order to support this solution, the involved network entities need to support the following functionality.
PCF:
· Receives the broadcast service information from AF, e.g. service index, service area, service requirements.
· Determines the broadcast area and the involved SMFs for the target broadcast service.

· Determines the policy and QoS profile for the broadcast service.
· Determines DNN and slicing.
· Authorization management.

SMF:

· Receives the broadcast service information from the PCF, e.g. service index, QoS profile
· Determines the involved PSA UPF and other UPFs;
· Determines the involved AMF(s);

· Manage the N3/N9 tunnels for the broadcast service.
AMF:

· Receives the broadcast service information from the SMF, e.g. service index.
Determines the involved RAN nodes for the target broadcast service.
PSA UPF: 

· The anchor UPF connects to broadcast service based DNN.

· Distributes the broadcast traffic to the involved UPFs configured by SMF.

· Enforce broadcast QoS rule.
RAN node:

· Allocate the N3 tunnel address for the broadcast service.

· Transmitting broadcast traffic with satisfying the QoS requirements.
When the AF has the request to 5GS for providing a broadcast service, the AF provides to the PCF or via NEF the broadcast service related information, including service index, service area, QoS requirement information. The PCF derives the involved SMFs to support the requested service based on e.g. the service index, service area. The PCF sends the service session start to the involved SMFs with the service index, the DNN info, slicing information, QoS profiles etc. The involved SMF(s) select the involved AMF(s) and involved PSA UPF and other UPF(s) according to the service index. The AMF(s) send service session start to the involved RAN nods with the service index. 
There is one PSA UPF targeting N6 for one broadcast service, and the PSA UPA is responsible to distribute the broadcast traffic to multiple UPFs or RAN within the service area over N9 or N3 tunnels configured by SMF(s). The PSA UPF can be configured by multiple SMFs for one broadcast service and each N9 or N3 tunnel can only be configured by one SMF based local configuration. Taking Figure 6.X.1-2 as an example, SMF1 configures UPF1, RAN1 and corresponding N9-1, N3-1 tunnel, and SMF2 configures UPF2, RAN2 and corresponding N9-2, N3-2 tunnel.
For QoS aspect, the SMF1 and SMF2 obtain the uniform QoS profiles from PCF and provide to the PSA UPF, then the PSA UPF enforces the QoS for the broadcast service.
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Figure 6.x.1-2: Multiple SMFs for one broadcast service 
6.X.2
Procedures

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

[image: image5.emf]RANs AMFs SMFs UPFs PCF UDM AF

4 Session service 

decision, e.g. area, 

and select 

appropriate UPFs, 

AMFs

2. Session service 

decision, e.g. area, 

and select 

appropriate SMFs

9. Session 

establishment

5. Session start 

request

6. select the 

appropriate RANs

7. Session start 

request

1. Service start request

8. Session start 

response

10. Session start response

11. Service start response

8. Session start 

response

0. Broadcast service announcement by application layer



Step 0: The broadcast service is announced in application layer, the UE receives the broadcast service information from application server.
Step 1: The AF requests to start one specific MBS Service to PCF or via NEF, providing the MBS assistance information, MBS service index, service area, service QoS requirement etc.

Step 2: The PCF selects involved SMF(s) for the MBS service based on the received MBS assistance (MBS service index, or service area) and local pre-configuration and the PCF generates the QoS profiles for the MBS service. 

Step 3: The PCF sends session start request to the involved SMF(s) determined in Step 2, providing the service index, service area, DNN information, S-NSSAI information, and QoS profile.

Step 4-5: The SMF(s) determines the involved AMF(s) based on the MBS service index or service area and local configuration and sends session start request to AMF(s) with MBS index, including N2 message (service index, QoS parameters) for the MBS service
Step6-7: The AMF(s) select involved RAN nodes based on the MBS service index and local configuration and establishing context for the MBS service,
Step 8: If the RAN accepts the request, the RAN allocates the DL tunnel address information for the MBS service and responds to AMF/SMF.
Step 9: the SMF establishes session towards UPFs, including the DL tunnel address and QoS parameters.

Step 10. The SMF responds to the PCF the MBS session is established. 

6.X.3
Impacts Analysis

The impact on the functionality change for network entities PCF/SMF/AMF/UPF/RAN is descripted 6.X.1 
* * * End of changes * * * 

3GPP

SA WG2 TD


Application Service
DNN
PSA UPF
UPF-1
UPF-2
UPF-1
UPF-2
RAN-1
RAN-2
N6
N3-2
N3-1
SMF1 configuration
SMF2 configuration
N9-1
N9-2



Application Service
DNN
PSA UPF
UPF-1
UPF-2
UE-1
UE-2
RAN-1
RAN-2
N6
N3-2
N3-1
SMF1 configuration
SMF2 configuration
N9-1
N9-2



RANs
AMFs
SMFs
UPFs
PCF
UDM
AF
3. Session start request
4 Session service decision, e.g. area, and select appropriate UPFs, AMFs
2. Session service decision, e.g. area, and select appropriate SMFs
9. Session establishment
5. Session start request
6. select the appropriate RANs
7. Session start request
1. Service start request
8. Session start response
10. Session start response
11. Service start response
8. Session start response
0. Broadcast service announcement by application layer



UE
AMF
SMF
RAN
UPF
PCF
PSA UPF
Uu
N3
N9
N6
DNN
AS

AF
N11
N4
N7
N5
N2
N4



RANs
AMFs
SMFs
UPFs
PCF
UDM
AF
3. Session start request
4 Session service decision, e.g. area, and select appropriate UPFs, AMFs
2. Session service decision, e.g. area, and select appropriate SMFs
9. Session establishment
5. Session start request
6. select the appropriate RANs
7. Session start request
1. Service start request
8. Session start response
10. Session start response
11. Service start response
8. Session start response



UE
AMF
SMF
RAN
UPF
PCF
PSA UPF
Uu
N3
N9
N6
DNN
AS

AF
N11
N4
N7
N5
N2
N4



