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Abstract of the contribution: This paper updates Solution #44 for session stop/delete, session update and delivery status indication.
1. 
Discussion

This contribution udpates Solution #44 for session stop/delete, session update and delivery status indication, based on similar procedures on Solution #2.
2
Proposals
It is proposed to update solution #44 in TR 23.757 as shown below:
* * * Start of change* * * 
6.44
Solution #44: Support Broadcast Communication
6.44.1
Functional description


When the TMGI is known to the AF, interested UEs will be receiving broadcast service announcement via unicast signalling.

Session Start procedure is performed from the AF all the way to MB-SMF, broadcast area needs to be included;

MB-SMF proceed with MBS Session start towards the AMF(s) in the broadcast area;

AMF further propagate the MBS Session towards the NG-RAN(s) in the broadcast area.

NG-RAN broadcast the MBS service using TMGI over Uu so that the UE can receive the MBS traffic.

The UE, even if it may have registered in the network and established PDU Session, shall not perform UE join.

6.44.2
Procedures

6.44.2.1 Session Start
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1. Activate MBS Bearer Req (TMGI, HL 

MC addr, 

Service Requirement, broadcast area)

2. MB Session Start (TMGI, Service Requirement, 

broadcast area)

4. MB Session Resource Setup Request (LL MC addr)

4. MB Session Resource Setup Response (N6 Tunnel Info)

5. MB Session Start (TMGI, LL MC, 5G Authorized QoS Profile, broadcast area)

6. MB Session Resource Setup Request (TMGI, LL MC addr, 5G Authorized QoS Profile, broadcast area)

8. MB Session Resource Setup Response

9. MB Session Start Ack

9a. MB Session Start Ack (N6 Tunnel Info)

9b. Activate MBS Bearer Resp 

(N6 Tunnel Info)

7. MB Session Ctx 

created (active)

11. Media stream

PCF

3. MB Session Start (TMGI, Service Requirement)

3. MB Session Start Resp (TMGI, 5G QoS Profile )

10. NG-RANs advertise TMGI

0. TMGI allocation and interested UEs receiving announcement from AF as in step 0-5 in clause 6.2.2.1

11. Media stream

11a. PTM Media stream 

transmission

MB-SMF sends MB session resource setup to 

all selected AMFs if more than one are 

selected;

AMF sends MB Session resource 

requests to all the connected NG-RANs


Figure 6.44.2.1-1: Session Start high-level procedures and information flows

0
TMGI allocation and interested UEs receiving announcement from AF as described in steps 0-5 of clause 6.2.2.1 with the difference that UE interaction with AF using PDU Session is optional.


The UE needs to be aware if the service is broadcast or multicast in order to decide if JOIN is to be performed. The 5GC needs to be aware if the service is a broadcast or multicast so that the MB-SMF can decide whether to select the AMF or wait for being selected by the AMF. The AF also needs to indicate to the NEF/MBSF that broadcast is to be used.

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

1-4
Same as in clause 6.2.2.2 (for Sol#2) with the difference that broadcast area is to be included.


The broadcast area can be of internal format (e.g. TAI) that is known by the operator's network, or an external format that is to be mapped to an internal format.

Below steps 5-10 (not including 9a &9b) are executed for multiple selected AMFs and their associated NG-RANs.

5-9
MB-SMF discovers the AMF(s) based on the broadcast area and select the appropriate one(s). Then the MB-SMF sends the MBS session start request including broadcast area to the selected AMF(s). The AMF then sends the MBS session resource setup request to all NG-RANs in the broadcast area. The AMF may include the broadcast area.

NOTE 1:
The exact message names can be decided in normative phase, considering that different ways of NF selection, i.e. in multicast, it's the AMF that selects the MB-SMF, while in broadcast it's the MB-SMF that selects the AMF. Information that the messages relate to broadcast and that different AMF procedures compared to multicast are required also needs to be conveyed.

9a-9b
MB-SMF responds with the successful result of MBS Session setup in the NG-RAN.

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.

10
NG-RAN advertises the TMGI representing the MBS service over radio interface.

NOTE 2:
NG-RAN advertising TMGI over radio needs RAN confirmation.

11
The AF starts transmitting the DL media stream using the N6 Tunnel Info, or optionally un-tunnelled i.e. as an IP multicast stream using the HL MC address.

11a.
The NG-RAN transmits the received DL media stream using DL PTM resources.
6.44.2.2 Session Stop
The session stop procedure for broadcast is the same as the procedure for multicast, which is described in clause 6.2.2.6.
6.44.2.3 Session Delete
The session delete procedure for broadcast is the same as the procedure for multicast, which is described in clause 6.2.2.7.
6.44.2.4 Session Update
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1. Modify MBS Bearer Req (TMGI, 

Service Requirement, broadcast area)

2. MB Session Update (TMGI, Service Requirement, 

broadcast area)

4. MB Session Resource Update Request (5G QoS Profile)

4. MB Session Resource Update Response

5. MB Session Update (TMGI, 5G Authorized QoS Profile, broadcast area)

6. MB Session Resource Update Request (TMGI, 5G Authorized QoS Profile, broadcast area)

8. MB Session Resource Update Response

9. MB Session Update Ack

9a. MB Session Update Ack 

9b. Modify MBS Bearer 

Response

7. MB Session Ctx 

Update (active)

PCF

3. MB Session Update (TMGI, Service Requirement)

3. MB Session Update Resp (TMGI, 5G QoS Profile )

10. NG-RAN 

updates MB 

Session

MB-SMF may need to send MB session Start 

to some AMFs, and MB Session Stop to some 

AMFs, depending on broadcast area updates;

AMF may need to send MB Session Resource Setup Request to some 

NG-RANs, and MB Session Resource Release Request to some NG-

RANs, depending on broadcast area updates

 Figure 6.44.2.4-1: Session Update high-level procedures and information flows

1. The AF sends Modify MBS Bearer Request to the NEF/MBSF with TMGI. The AF may adjust service requirement and broadcast area.
2. The NEF/MBSF sends MB Session Update to the MB-SMF. The NEF/MBSF may need to translate the broadcast area if it is provided in external format.
3. If there is service requirement update, the MB-SMF provides the service requirement and get the updated 5G QoS Profile from the PCF.
4. If there is service requirement update, MB-SMF sends the updated 5G QoS Profile to the MB-UPF.
5. If there is service requirement update, the MB-SMF sends MB Session Update to the AMFs with TMGI, 5G QoS Profile and the updated broadcast area.
Depending on the broadcast area updates, the MB-SMF may send MB Session Start to some AMFs in the new broadcast area and MB Session Stop to some other AMFs in the old broadcast area.
6. If there is service requirement update, the AMF sends MB Session Resource Update to NG-RANs with TMGI, updated 5G QoS Profile and updated broadcast area.
Depending on the broadcast area updates, the AMF may send MB Session Resource Setup to some NG-RANs in new broadcast area and MB Session Resource Release to some other NG-RANs in old broadcast area.
7. The NG-RAN updates MB session Context.
8-9b. The response is passed along the path from the NG-RAN to the AMF, the MB-SMF, NEF/MBSF and finally to the AF.
Editor’s note: whether the AMF and the MB-SMF need to aggregate the responses from downstream nodes is FFS.
10. The NG-RAN updates the MB Session.
6.44.2.5 Delivery Status Indication
An MBS Delivery Status Indication may be sent from the MB-SMF to the AF via NEF/MBSF, similar to clause 5.1.2.5 of TS 23.468 [5]. It allows the MB-SMF to notify the AF of conditions affecting the delivery of service. The occurrence of the indicated condition may have been detected at the MB-SMF or may have been reported to the MB-SMF by other entities involved in the MBS delivery.
The MB-SMF sends the MBS Delivery Status Indication which includes condition, TMGI and optional impacted area within the broadcast area.

6.44.3
Impacts Analysis


MB-SMF:


Aware of broadcast or multicast:


Discover and select appropriate AMF(s) based on the broadcast area;


MB-SMF proceeds the MBS session start/update/stop towards the AMF(s) in the broadcast area;

 Handle the MBS Delivery Status Indication.

AMF:


AMF  handles the broadcast session start/update/stop/delete request including pass the request to NG-RANs in the area.

NG-RAN:


After broadcast session is started, NG-RAN advertises the TMGI representing the broadcast service over radio interface and broadcast the contents of the broadcast service.
Handles Session update/stop/delete.
Editor's note:
RAN impact depends on RAN WG.

UE:


Receiving data for MBS service represented by TMGI.
2

AMF
NG-RAN
MB-SMF
MB-UPF
NEF/MBSF
UE
AF
1. Activate MBS Bearer Req (TMGI, HL MC addr,  Service Requirement, broadcast area)
2. MB Session Start (TMGI, Service Requirement, broadcast area)
4. MB Session Resource Setup Request (LL MC addr)
4. MB Session Resource Setup Response (N6 Tunnel Info)
5. MB Session Start (TMGI, LL MC, 5G Authorized QoS Profile, broadcast area)
6. MB Session Resource Setup Request (TMGI, LL MC addr, 5G Authorized QoS Profile, broadcast area)
8. MB Session Resource Setup Response
9. MB Session Start Ack
9a. MB Session Start Ack (N6 Tunnel Info)
9b. Activate MBS Bearer Resp (N6 Tunnel Info)
7. MB Session Ctx created (active)
11. Media stream
PCF
3. MB Session Start (TMGI, Service Requirement)
3. MB Session Start Resp (TMGI, 5G QoS Profile )

10. NG-RANs advertise TMGI
0. TMGI allocation and interested UEs receiving announcement from AF as in step 0-5 in clause 6.2.2.1
11. Media stream
11a. PTM Media stream transmission
MB-SMF sends MB session resource setup to all selected AMFs if more than one are selected;
AMF sends MB Session resource requests to all the connected NG-RANs




AMF
NG-RAN
MB-SMF
MB-UPF
NEF/MBSF
UE
AF
1. Modify MBS Bearer Req (TMGI,  Service Requirement, broadcast area)
2. MB Session Update (TMGI, Service Requirement, broadcast area)
4. MB Session Resource Update Request (5G QoS Profile)
4. MB Session Resource Update Response
5. MB Session Update (TMGI, 5G Authorized QoS Profile, broadcast area)
6. MB Session Resource Update Request (TMGI, 5G Authorized QoS Profile, broadcast area)
8. MB Session Resource Update Response
9. MB Session Update Ack
9a. MB Session Update Ack
9b. Modify MBS Bearer Response
7. MB Session Ctx Update (active)
PCF
3. MB Session Update (TMGI, Service Requirement)
3. MB Session Update Resp (TMGI, 5G QoS Profile )

10. NG-RAN updates MB Session
MB-SMF may need to send MB session Start to some AMFs, and MB Session Stop to some AMFs, depending on broadcast area updates;
AMF may need to send MB Session Resource Setup Request to some NG-RANs, and MB Session Resource Release Request to some NG-RANs, depending on broadcast area updates




