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	Reason for change:
	The MB-SMF needs to be able to determine whether the broadcast session has been established successfully in all cells to report the activation of the broadcast session to NEF, MBSF or AF.

The current MBS session establishment procedures leave details of the response from AMF to SMF in step 7 open. It is currenlty specified that the AMF should report success when it receives the first success response from the NG-RAN(s).

The current specification does not specify clearly what shall be the AMF behaviour when subsequent responses from the NG-RAN(s) are received. In this case, the AMF should promptly notify the MB-SMF using Namf_BroadcastSession_ContextStatusNotify request upon reception of response from the NG-RAN(s) otherwise the establishment of point-to-point transfer on N3mb may be delayed impacting the broadcast service.  

Another problem is that the MB-SMF does not know how many NG-RAN(s) are involved in serving MBS service area and thus the MB-SMF does not know how many notification should receive before declaring the operation successful or not successful which is needed for the reporting the status to .

	
	

	Summary of change:
	It is clarified that the AMF may receive N2 message response after transfering Namf_MBSBroadcast_ContextCreate response.

The transfer of Namf_MBSBroadcast_ContextStatusNotify request () is added to transer the result of N2 message response received after transfering Namf_MBSBroadcast_Context create response.

The AMF should indicate whether it receive responses from all NG-RAN nodes to the MB-SMF.

The Namf_MBSBroadcast_ContextCreate sevice should be asynchronous in order to not delay the establishment of point-to-point N3mb transfer. The MB-SMF should have the possibility to request the maximum response time, which is now added to the request. Consequenlty, the AMF needs to be able to indicate in the Namf_MBSBroadcast_ContextStatusNotify request () that not all resposenses from NG-RANs were received.

Updates compared to r1:
1) Clarify the N2 SM information in relevant NF services (e.g. Namf_MBSBroadcast_ContextCreate) in the procedures.
2) Further clarify the descriptions for partially successful result, i.e. MBS Session resources are not established successfully for all new/updated MBS QoS flows in all requested cells.
3) Other corrections/clarifications, e.g. changing NG-RAN "advertise" to "broadcast", "the Notification" to "Namf_MBSBroadcast_ ContextStatusNotify".
4) Correct the Event ID parameter in Namf_MBSBroadcast_ContextStatusNotify service operation.

	
	

	Consequences if not approved:
	The meaning of and the procedures related to the broadcast session activation delivery status report for NEF, MBSF or AF are unclear,
The MBS broadcast session establishment is not completely specified impacting AMF and MB-SMF implementations. The MB-SMF is not able to determine when the MBS broadcast session operation should be considered completed or not which impacts status reporting to other network functions.
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7.3.1	MBS Session Start for Broadcast
The Broadcast Session Start follows the common procedure specified in clause 7.1.1.2 or 7.1.1.3, which consist of TMGI Allocation and MBS Session Create. It is possible for AF to allocate TMGI once but create the MBS Session for multiple times. A combined procedure to perform both TMGI allocation and MBS Session Create is available.
The TMGI Allocation is used by AF to obtain the TMGI as MBS Session ID (i.e. TMGI) and perform service announcement towards UEs.
The MBS Session Create (with MBS service type set to broadcast service) is used by the AF to indicate the impending start of the transmission of MBS data, and to provide the session attributes , so that resources for the MBS Session are set up in the MB-UPF and in the NG-RAN for 5GC shared MBS traffic delivery. The MBS Session Create can be used if TMGI has not been allocated. In this case, MB-SMF will allocate a unique TMGI for the AF and then start 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 as defined in TS 26.346 [13]) for the UE to receive MBS service, or provisioned with the configuration of broadcast session on application level (service announcement; 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.



[bookmark: _MON_1695318613]
Figure 7.3.1-1: MBS Session Establishment for Broadcast
Editor's note:	The services and messages used in this procedure are FFS.
1.	To establish broadcast MBS session, the AF performs TMGI allocation and MBS session creation as specified in clause 7.1.1.2 or 7.1.1.3. The MBS service type indicates to be broadcast service. 
2.	The MB-SMF may use NRF to discover the AMF(s) supporting MBS based on the MBS service area and select the appropriate one(s). Then the MB-SMF sends the Namf_MBSBroadcast_ContextCreate MBS Session Resource Setup Request (TMGI, N2 SM information (TMGI, [LL MC Address and source host address], 5G QoS Profile, MBS service area), MBS service area) messages to the selected AMF(s) in parallel if the service type is broadcast service. The MB-SMF may include a maximum response time in the request.
3.	The AMF sendstransfers MBS Session Resource Setup Request messages, which contain the N2 SM information in the received Namf_MBSBroadcast_ContextCreate  Request, (TMGI, LL MC and source host address, N2 SM information (5G QoS Profile)) message to all NG-RANs which support MBS in the MBS service area. The AMF may include the MBS service area.
4.	NG-RAN creates a Broadcast MBS Session Context,  and stores the TMGI, and the QoS Profile in the MBS Session Context. The LL MC Address and Source Host Address are optional parameters and only provided by MB-SMF to NG-RAN if N3mb multicast transport is configured to be used in the 5GC.
5.	If NG-RAN prefers to use N3mb 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 N3mb 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 N3mb DL Tunnel Info.
6.	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, N2 SM information (TMGI, [N3mb DL Tunnel Info])) message(s) to the AMF. N3mb DL Tunnel Info is only available when point-to-point transport applies between MB-UPF and NG-RAN. The NG-RAN reports in N2 SM information a partially successful result, if MBS Session resources are not established successfully for all the MBS QoS flows in all requested cells.
7.	The AMF transfers the Namf_MBSBroadcast_ContextCreate Response (), which contains the N2 SM information received from the NG-RAN, to the MB-SMF. The AMF should respond indicates success in the response when it receives the first success response from the NG-RAN(s). And if all NG-RAN(s) report failure, the AMF should respond indicates failure. The MB-SMF stores the ID(s) of the AMF(s) which responds success in the MBS Session Context as the downstream nodes. If the AMF receives response(s) from all the involved NG-RAN(s), the AMF should include an indication of completion of the operation in all NG-RANs.
8.	If N3mb point-to-point transport is to be used (i.e. N3mb DL Tunnel Info is present in the Namf_MBSBroadcast_ContextCreateMBS Session Start Response message from AMF), the MB-SMF sends an N4mb Session Modification Request to the MB-UPF to allocate the N3mb point-to-point transport tunnel for a replicated MBS stream for the MBS Session. Otherwise, step 8 can be skipped.
9.	NG-RAN advertises broadcasts the TMGI representing the MBS service over radio interface. Step 9 can take place in parallel with step 6.
10.	Another NG-RAN may report successful establishment of the MBS Session resources (which may include multiple MBS QoS Flows) by sending MBS Session Resource Setup Response (TMGI, N2 SM information ([N3mb DL Tunnel Info])) message to the AMF after the AMF transferred the Namf_MBSBroadcast_ContextCreate Response to the MB-SMF. N3mb DL Tunnel Info is only available when point-to-point transport applies between MB-UPF and NG-RAN. The NG-RAN reports in N2 SM information a partially successful result, if MBS Session resources are not established successfully for all the MBS QoS flows in all requested cells.
11.	The AMF transfers the Namf_MBSBroadcast_ ContextStatusNotify request to the MB-SMF. When the AMF receives the response from all NG-RAN nodes, the AMF includes an indication of the completion of the operation. If the AMF does not receive responses from all NG-RAN nodes before the maximum response time elapses since the reception of the Namf_MBSBroadcast_ContextCreate Request, then the AMF should transfer the Namf_MBSBroadcast_ContextStatusNotify request which indicates partial success or failure.
12.	If N3mb point-to-point transport is to be used (i.e. N3mb DL Tunnel Info is present in the MBS Session Start Response message from AMF), the MB-SMF sends an N4mb Session Modification Request to the MB-UPF to allocate the N3mb point-to-point transport tunnel for a replicated MBS stream for the MBS Session. Otherwise, step 12 can be skipped.
1013.	The AF starts transmitting the DL media stream to MB-UPF using the N6mb Tunnel, or optionally un-tunnelled i.e. as an IP multicast stream using the HL MC address.
1114.	The MB-UPF transmits the media stream to NG-RAN via N3mb multicast transport or point-to-point transport.
1215.	The NG-RAN transmits the received DL media stream using DL PTM resources.
NOTE 2:	Step 6-8 and 2-4 are comparable to step 2-5 and 6-7 in clause 7.2.1.4, respectively.
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7.3.3	MBS Session Update for Broadcast
The MBS Session Update for broadcast is used by the AF to update the broadcast area or service requirements of the MBS Session which may lead to addition of new MBS QoS Flow(s), removal of existing MBS QoS Flow(s) or update of existing MBS QoS Flow(s).
Editor's note:	The services and messages used in this procedure are FFS.



Figure 7.3.3-1: MBS Session Update for Broadcast
1.	The AF starts MBS session update procedure by sending Nnef_MBSSession_UpdateModify MBS Session Request to the NEF/MBSF with TMGI (steps 1~7 in the figure 7.1.1-3). The AF may adjust service requirement and/or broadcast area. The service requirements adjustment may lead to addition of new MBS QoS Flow(s), removal of existing MBS QoS Flow(s) or update of existing MBS QoS Flow(s).	Comment by CATT_dxy: Duplicated with the general description in the 1st paragraph of this clause.
Editor´s note:	There are dependence on S2-2104190/S2-2104309 which introduce the MBS session update procedure in clause 7.1.1.
2.	The MB-SMF sends Namf_MBSBroadcast_ContextUpdate Request to the AMFs with (TMGI, theN2 SM information (TMGI, [updated 5G QoS Profile], [updated MBS service area]), and the [updated MBS service area]) messages to the AMFs. If the broadcast area is updated, the MB-SMF may use NRF to discover the AMF(s) based on the new broadcast area and select the appropriate one(s). The MB-SMF may include a maximum response time in the request. 
	Depending on the change of the MBS service area, the MB-SMF may send Namf_MBSBroadcast_ContextCreate to some AMFs in the new MBS service area, and Namf_MBSBroadcast_ContextRelease to some other AMFs in the old MBS service area.
3.	The AMF sends MBS Session Resource Update Request messages, which contains the N2 SM information received in the Namf_MBSBroadcast_ContextUpdate Request message, to NG-RANs with TMGI, the updated 5G QoS Profile and the updated MBS service area.
	Depending on the change of the MBS service area, the AMF may send MBS Session Resource Setup Request to some NG-RANs in new MBS service area (see section 7.3.1) and MBS Session Resource Release Request to some other NG-RANs in old MBS service area.
4.	The NG-RAN updates MBS Session Context.
5.	The NG-RAN reports successful update of the MBS Session resources (which may include multiple MBS QoS Flows) by sendings MBS Session Resource Update Response (TMGI, N2 SM information (N3mb DL Tunnel Info)) message(s) to the AMF. N3mb DL Tunnel Info is only available when point-to-point transport applies between MB-UPF and NG-RAN and the NG-RAN wants the transport to be changed. The NG-RAN reports in N2 SM information a partially successful result, if MBS Session resources are not established successfully for all new/updated MBS QoS flows in all requested cells.
6.	The AMF sends Namf_MBSBraodcast_ContextUpdate Response to the MB-SMF. If the AMF received the NG-RAN responses from all involved NG-RAN(s), the AMF should include an indication of completion of the operation in all NG-RANs.
7.	The NG-RAN updates the MBS Session. It takes place in parallel with step 5 to step 6.
8	Another NG-RAN may report successful update of the MBS Session resources (which may include multiple MBS QoS Flows) by sending MBS Session Resource Update Response (TMGI, N2 SM information ([N3mb DL Tunnel Info])) message after the AMF transferred the Namf_MBSBroadcst_ContextUpdate Response to the MB-SMF. N3mb DL Tunnel Info is only available when point-to-point transport applies between MB-UPF and NG-RAN and the NG-RAN wants the transport to be changed. The NG-RAN reports in N2 SM information a partially successful result, if MBS Session resources are not established successfully for all new/updated MBS QoS flows in all requested cells.
9.	The AMF transfers the Namf_MBSBroadcast_ ContextStatusNotify request to the MB-SMF. When the AMF receives the response from all NG-RAN nodes, the AMF should include an indication of completion of the operation in all NG-RANs. If the AMF does not receive responses from all NG-RAN nodes before the maximum response time elapses since the reception of the Namf_MBSBroadcast_ContextUpdate Request, then the AMF should transfer the Namf_MBSBroadcast_ContextStatusNotify request which indicates partial success or failure.
[bookmark: _Toc83206876]3rd change
7.3.5	MBS Session Delivery Status Indication for Broadcast
The MBS Session Delivery Status Indication for broadcast is used by the MB-SMF to notify the AF/AS of conditions affecting the delivery of the MBS session (e.g. MBS session activated, MBS session terminated, etc.). 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 session delivery.


Figure 7.3.5-1: MBS Session Delivery Status Indication for Broadcast
1.	The external AF subscribes event for delivery status towards the NEF, and the NEF subscribes corresponding event towards the MB-SMF (step 1a), or the legacy AS request status report towards the MBSF, and the MBSF subscribes event for delivery status towards the MB-SMF (step 1b), or the internal AF subscribes event for delivery status towards the MB-SMF (step 1c).
2.	The MB-SMF notifies the TMGI and the event towards the NEF, and the NEF notifies the TMGI and corresponding event towards the external AF (step 2a), or the MB-SMF notifies the TMGI and the event towards the MBSF, and the MBSF sends Delivery Status Indication to legacy AS with the TMGI and the corresponding event (step 2b), or the MB-SMF notifies the TMGI and the event towards the internal AF (step 2c).
	For the "MBS session activated" event, after the MB-SMF contacts AMFs to request the establishment of the broadcast session, the MB-SMF may wait until it has received a Namf_MBSBroadcast_ContextCreate Response or Namf_MBSBroadcast_ ContextStatusNotify with the indication of the completion of the operation from each AMF (see subclause 7.3.1) before determining that the broadcast session has been activated.
Editor's note:	Whether more events are needed in the delivery status notification are FFS.

4th change
[bookmark: _Toc83206921]9.3.2.5	Namf_MBSBroadcast_ContextStatusNotify service operation
Service operation name: Namf_MBSBroadcast_ContextStatusNotify
Description: This service operation is used to notify its consumers about the status change of a broadcast session context.
Inputs, Required: MBS Session ID, Event ID (e.g. broadcast session start, broadcast session update). 
Inputs, Optional: Event ID (e.g. change of NG-RAN MBS Tunnel Info).None.
Outputs, Required: Result Indication.
Outputs, Optional: None.

End of changes
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