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Abstract: This paper proposes to update MBS Session Establishment for Broadcast procedure in TS 23.247.
1. Introduction
The MB-SMF may obtain MBS QoS information from the AF or from the MBSF or from PCF when dynamic PCC is deployed. When an MBS session is started, the AF (directly or via the NEF) may provide MBS session description including QoS requirements to the MBSF(if MBSF is used) or to the PCF(if MBSF is not used and dynamic PCC is deployed) or to the MB-SMF (if MBSF and dynamic PCC is not used). If the MBSF is used and the MBSF receives the QoS requirements from the AF(or via the NEF), the MBSF may change the QoS requirements from the AF in order to support application/transport layer treatment (e.g. including the FEC to the MBS data as described in TS26.346, MBS media transcoding) , the MBS QoS requirements is changed (e.g. the bitrate will be increased because of adding FEC as described in the TS 26.346 and TS 29.116). The MBSF provides the new MBS QoS requirements to the PCF (if dynamic PCC is deployed) or the MB-SMF (if dynamic PCC is not deployed). If dynamic PCC is deployed, the PCF receives the MBS QoS requirements from the AF or from the MBSF, the PCF provides the 5G MBS policy rules to the MB-SMF. Based on received 5G MBS policy rules from the PCF for the MBS session, the MB-SMF determines the QoS profiles and QoS for N4 rules for the MBS session with QoS parameters of the MBS QoS flows, and provides related information to the RAN and the MB-UPF respectively.
2. Proposal
It is proposed to update MBS Session Establishment for Broadcast procedure in the TS23.247.
* * * * First change* * * *

7.3.1
MBS Session Establishment for Broadcast

The MBS Session Establishment may consist of two steps: TMGI Allocation and MBS Session Start. It is possible for AF to allocate TMGI once but activate MBS Session for multiple times. A combined procedure to perform both TMGI allocation and MBS Session activation may be available.
The TMGI Allocation is used by AF to obtain the MBS Session ID (i.e. TMGI) and perform service announcement towards UEs.

The MBS Session Activation is used by the AF to activate an MBS Session and start transmission of MBS data. During the MBS Session Establishment procedure for Broadcast, resources for the MBS Session are set up in the MB-UPF and in the NG-RAN. The MBS Session Start can be used if TMGI has not been allocated. In this case, MB-SMF will allocate a unique TMGI for the AF and then activate the MBS Session.
NOTE 1:
When the multicast transport between NG-RAN and MB-UPF is described below, source specific multicasting is assumed. That is, the parameter "LL MC address" is assumed to be accompanied by a "Source host address" parameter in the descriptions below.

To receive the data of broadcast communication service, the UE is either preconfigured with needed configuration (e.g. USD) for the UE to receive MB service, or provisioned with the configuration of broadcast session on application level (the configuration may for instance be performed using SIP signalling, or methods described in TS 26.346 [13]). If the needed configuration is pre-configured, the UE does not need to interact with network.
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Figure 7.3.1-1: MBS Session Establishment for Broadcast

Editor´s note:
MBSTF could optionally be in the user plane and the call flow should be updated to also cover that possibility.

Editor's note:
The services and messages used in this procedure are FFS.

1.
AF sends Allocate TMGI Request () message to NEF/MBSF to request allocation of a TMGI to identify a new group.

NOTE 2:
Depends on the configuration, MB-SMF may receive requests from AF directly, or via NEF, or via MBSF, or via NEF and MBSF
2.
NEF/MBSF discovers and selects an MB-SMF using NRF or based on local configuration, and then sends an Allocate TMGI Request () message to the MB-SMF.
3.
MB-SMF allocates a TMGI and returns the TMGI to the NEF/MBSF.
4.
The NEF or MBSF responds to the AF by sending a Allocate TMGI Response (TMGI) message.

5.
The AF performs Service Announcement towards UE. The AF informs UEs about MBS Session information with TMGI, Higher Layer Multicast IP address (HL MC Address), MBS service area, session description information, etc.


The UE knows broadcast service from service announcement.

Editor's note:
How to include broadcast info in the service announcements requires SA WG4/WG6 coordination.

6.
The AF requests activation of an MBS Session by sending an Activate MBS Session Request (TMGI, HL MC Address, Service Requirement, broadcast area) message to the NEF/MBSF. The AF has allocated a Higher Layer IP Multicast Address (HL MC Address). Service Requirement for the MBS Session may be included. If multiple MBS QoS Flows are expected to be established, then the AF needs to provide different packet filters and associated service requirement. Broadcast area is used to indicate the coverage of the broadcast session.
If dynamic PCC is deployed, the steps 9 and 18c are skipped, otherwise, the steps 7,8, 18a and 18b are skipped.
7.
The NEF or MBSF checks if the input parameters e.g. HL MC address are valid. The MBSF may decide to do application/transport layer treatment (e.g. adding FEC, MBS media transcoding) and change the MBS QoS Requirements from the AF. The NEF/MBSF sends an MBS Session Start (TMGI, Service Requirement, MBS service area) message to the PCF.

8.
The PCF sends an MBS Session Policy Association Establishment Notify Request (TMGI, 5G QoS Profile, MBS service area) message to the MB-SMF. If multiple MBS service requirements are received, then MB-PCF will provide multiple 5G Authorized QoS Profiles.
9.
The NEF or MBSF checks if the input parameters e.g. HL MC address are valid. NEF/MBSF sends an MBS Session Start (TMGI, Service Requirement) message to the MB-SMF.

Editor's note:
How to find MB-SMF is FFS.


The NEF may further convert the broadcast area, which can be defined in external format, to MBS service area. The MBS service area can be represented by cell list or TAI list.


10.
MB-SMF sets up the N6 resources for the MBS Session in the MB-UPF and the N3 resources for transport multicast tunnelling using the LL MC address allocated for the TMGI.


Optionally Media reception in MB-UPF is un-tunnelled, in which case the MB-SMF also provides the HL MC Address so that the MB-UPF can send IGMP/MLD join and receive the (un-tunnelled) IP Multicast Media stream.

11.
If N6 tunnelling is used, the MB-UPF allocates N6 tunnel information (e.g. UDP port and IP address) and returns to the MB-SMF.


If multiple MBS QoS Flows are established, the MB-UPF map the downlink MBS data to the MBS QoS Flow based on the packet filters which could be HL MC address and ports, or unicast UDP tunnel info.

12.
The MB-SMF may use NRF to discover the AMF(s) based on the MBS service area and select the appropriate one(s). Then the MB-SMF sends the MBS Session Start Request (TMGI, LL MC Address and source host address, 5G Authorized QoS Profile, MBS service area) messages to the selected AMF(s) in parallel.

Editor´s note:
Providing address information at this stage is FFS. Reusing the multicast signalling from NG-RAN to MB-SMF to set up shared delivery could be an alternative.

13. The AMF sends an MBS Session Resource Setup Request (TMGI, LL MC and source host address, 5G Authorized QoS Profile) message to all NG-RANs in the MBS service area. The AMF may include the MBS service area.

14. NG-RAN creates an MBS Broadcast Session Context (if it not already exists), stores the TMGI, the QoS Profile in the MBS Session Context. If a NG RAN node receives multiple MBS Session Resource Setup Request messages for the same TMGI (e.g. from several AMFs the NG-RAN is connected to) (and even if the LL MCs are different in the case of multiple MB-UPFs), , but only performs step 15 once (instead continues at step 16). The LL MC Address and Source Host Address are optional parameters and only provided by MB-SMF to NG-RAN if MB-N3 multicast transport is configured to be used in the 5GC.

Editor´s note:
It requires further study if cases where several AMF request the setup of the same Broadcast session can occur or be prevented. It also requires further study if AMF IDs need to be stored.

Editor´s note:
Steps 15 to 17 are FFS. Are several MBS session start responses for different NG RAN nodes permissible in step 17 or is information from several RAN nodes combined in one response? Reusing the multicast signalling to set up shared delivery could be an alternative

15. If NG-RAN prefers to use MB-N3 multicast transport (and if LL MC Address is available in NG-RAN), the NG-RAN joins the multicast group (i.e. LL MC Address).


If NG-RAN prefers to use MB-N3 point-to-point transport (or if the LL MC Address is not available in NG-RAN) between the NG-RAN and MB-UPF, NG-RAN provides its MB-N3 Tunnel Info.
16.
The NG-RAN reports successful establishment of the MBS Session resources (which may include multiple MBS QoS Flows) by sending MBS Session Resource Setup Response (TMGI, MB-N3 Tunnel Info) message(s) to the AMF. MB-N3 Tunnel Info is only available when point-to-point transport applies between MB-UPF and NG-RAN.
17.
The AMF sends MBS Session Start Response (TMGI, MB-N3 Tunnel Info) to the MB-SMF.
18a.The MB-SMF sends the MBS Session Policy Association Establishment Notify Response (TMGI) message to the PCF. N6 Tunnel info is included in the response if N6 tunnelling is used.

18b.The PCF sends the MBS Session Start Response (TMGI) message to the NEF/MBSF. N6 Tunnel info is included in the response if N6 tunnelling is used.
18c.The MB-SMF sends the MBS Session Start Response (TMGI) message to the NEF/MBSF. N6 Tunnel info is included in the response if N6 tunnelling is used.

NOTE 3:
Step 18 can be performed in parallel with step 12.
19.
If MB-N3 point-to-point transport is to be used (i.e. MB-N3 Tunnel Info is present in the MBS Session Start Response message from AMF), the MB-SMF sends a session update request (an N4 request) to the MB-UPF to allocate the MB-N3 point-to-point transport tunnel for a replicated MBS stream for the MBS Session. Otherwise, step 19 can be skipped.
20.
The NEF/MBSF sends an Activate MBS Session Response including the N6 Tunnel Info to the AF.
Editor's note:
Whether additional info (e.g. area where RAN resource for broadcast service is successfully allocated) should be included in the response to the AF is FFS.

21.
NG-RAN advertises the TMGI representing the MBS service over radio interface. Step 21 can take place in parallel with step 16.

22.
The AF starts transmitting the DL media stream to MB-UPF using the N6 Tunnel Info, or optionally un-tunnelled i.e. as an IP multicast stream using the HL MC address.

23.
The MB-UPF transmits the media stream to NG-RAN via MB-N3 multicast transport or point-to-point transport.

24.
The NG-RAN transmits the received DL media stream using DL PTM resources.
Editor's note:
Whether the AMF and the MB-SMF need to aggregate the responses from downstream nodes is FFS.

* * * * End of changes * * * *

3GPP

SA WG2 TD


AMF
NG-RAN
MB-SMF
MB-UPF
NEF/MBSF
UE
AF
6. Activate MBS Session Req (TMGI, HL MC addr,  Service Requirement, Broadcast area)
9. MB Session Start (TMGI, Service Requirement, MBS service area)
10. MB Session Resource Setup Request (LL MC addr)
11. MB Session Resource Setup Response (N6 Tunnel Info)
12. MB Session Start (TMGI, LL MC, 5G Authorized QoS Profile, MBS service area)
13. MB Session Resource Setup Request (TMGI, LL MC addr, 5G Authorized QoS Profile, MBS service area)
16. MB Session Resource Setup Response (TMGI, MB-N3 Tunnel Info)
17. MB Session Start Response (TMGI, MB-N3 Tunnel Info)
18c. MB Session Start Response (N6 Tunnel Info)
20. Activate MBS Session Resp (N6 Tunnel Info)
14. MB Session Ctx created (active)
22. Media stream
PCF
8. MB Session Policy Association Establishment Notify Request (TMGI, 5G QoS Profile )
21. NG-RANs advertise TMGI
23. Media stream
24. PTM Media stream transmission
1. Allocate TMGI Req
2. Allocate TMGI Req
4. Allocate TMGI Res (TMGI)
3. Allocate TMGI Response (TMGI)
5. Service Announcement (TMGI, HL MC addr, etc provided to the UE)
19. PFCP session update (TMGI, MB-N3 Tunnel Info)
15. IGMP/MLD Join (LL MC Address)
7. MB Session Start (TMGI, Service Requirement, MBS service area)
18a. MB Session Policy Association Establishment Notify Response
18b. MB Session Start Response



