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1. Background
This contribution provides a new solution to include Broadcast service to Key issue #1.
The solution uses as a fundamental the need to have a much commonality between the functionality and procedures for Multicast service and the functionality and procedures for Broadcast service.
It also allows to establish an MBS broadcast session with and without an MBS Service Function, denoted MBSF in this document.
Multicast and Broadcast have the following commonalities:
-	The procedure for an AF to request the establishment of a Multicast Session and Broadcast session and the CN procedures should be common up to the MB-SMF. The IEs may have different content. 
-	An MBS session context needs to indicate if it’s a broadcast or multicast session context.
Multicast and Broadcast may have commonalities or differences depending on if local MBS applies :
-	Service area:
-	Multicast
Service area is optional for multicast. It may be required for local multicast service. This service area will determine the RAN nodes that need to join the MBS session (as for broadcast).
NOTE: This is not meant as conclusion paper for multicast, some of these descriptions are subject to change based on conclusions for multicast not treated in this document. 
For non-local multicast service, Multicast session can be established to RAN nodes that join based on UE joining an already started Multicast session.
-	Broadcast requires a strict service area. This service area will determine the RAN nodes that need to join the MBS session tunnel. 
Multicast and Broadcast have the following fundamental differences:
-	NF selection:
-	Multicast: Depending how UE joins, for example it’s either the AMF (e.g. Sol#2) or the SMF (e.g. Sol#3) selects MB-SMF. 
-	Broadcast: it is the MB-SMF that needs to perform AMF selection as there is no UEs joining.-	RAN joining:
-	Multicast: triggered by UE(s) joining an already started MBS Session
-	Broadcast: Triggered by AMF selecting RAN based on service area and notifying RAN to join broadcast session.
-	UE join:
-	Multicast: UE joins. 
NOTE: How UE joins for multicast is not part of this solution. 
-	Broadcast: UE does not do join .
Editor’s note: Whether SM or MM message is used and whether IGMP is used depend on the evaluation of architecture and solutions. 

2. Proposal to TR 23.757
The following text is proposed to be included in TR 23.757

*************** Start Changes (all new text) *********************************
[bookmark: _Toc50193140][bookmark: _Toc50467285][bookmark: _Toc50711114]6.X	Solution #X: Solution for Broadcast Service
[bookmark: _Toc50193141][bookmark: _Toc50467286][bookmark: _Toc50711115]6.X.1	Functional Description
This solution is related to Key issue #1 and provides mechanisms to establish a broadcast session in the context of MBS. 
[bookmark: _GoBack]The solution uses as a fundamental the need to have as much commonality between the functionality and procedures for Multicast service and the functionality and procedures for Broadcast service.
The solution is based on Solution #3, but for the parts that are common to Multicast and Broadcast, if changes are made to Multicast, these can be reflected in this solution by keeping only the new aspects.
It also allows to establish an MBS broadcast session with and without an MBS Service Function, denoted MBSF in this solution.
Multicast and Broadcast have the following commonalities:
-	The procedure for an AF to request the establishment of a Multicast Session and Broadcast session and the CN procedures should be common up to the MB-SMF. The IEs may have different content. 
-	An MBS session context needs to indicate if it’s a broadcast or multicast session context.
-	UE discovering a service should be common for multicast and broadcast  
Multicast and Broadcast have the following commonalities:
-	The procedure for an AF to request the establishment of a Multicast Session and Broadcast session and the CN procedures should be common up to the MB-SMF. The IEs may have different content. 
-	An MBS session context needs to indicate if it’s a broadcast or multicast session context.
Multicast and Broadcast may have commonalities or differences depending on if local MBS applies :
-	Service area:
-	Multicast
Service area is optional for multicast. It may be required for local multicast service. This service area candetermine the RAN nodes that need to join the MBS session (as for broadcast).
NOTE: This is not meant as conclusion paper for multicast, some of these descriptions are subject to change based on conclusions for multicast not treated in this document
For non-local multicast service, Multicast session can be established to RAN nodes that join based on UE joining an already started Multicast session.
-	Broadcast requires a strict service area. This service area will determine the RAN nodes that need to join the MBS session tunnel. 
Multicast and Broadcast have the following fundamental differences:
-	AMF(s) selection:
-	Multicast:  Solution dependent.  
-	Broadcast: it is the MB-SMF that needs to perform AMF selection as there is no UEs joining.
-	RAN joining:
-	Multicast: triggered by UE(s) joining an already started MBS Session
-	Broadcast: Triggered by AMF selecting RAN based on service area and notifying RAN to join broadcast session.
-	UE join:
-	Multicast: UE joins e.g. with SM message or IGMP. 
NOTE: How UE joins for multicast is not part of this solution. 
-	Broadcast: UE does not do join.
[bookmark: _Toc50193142][bookmark: _Toc50467287][bookmark: _Toc50711116]
6.X.2	Procedures
[bookmark: _Toc50193138][bookmark: _Toc50467283][bookmark: _Toc50711112]6.X.2.1	MBS session activation for Broadcast with no MBSF
Figure 6.X.2.1-1 shows the procedure to establish an MBS session for Broadcast when no MBSF is present. 


Figure 6.X.2.1-1: MBS session activation for Broadcast with NEF (no MBSF)
Steps 1-9 (Common with Multicast):
-	The Application Function request, MB-SMF selection and policy association procedures are common to Multicast case with the following differences:
-	The AF provides a Broadcast service area and indicates that the MBS session request is for Broadcast. 
-	The service area may be based on TAI or CGI. 
NOTE 1: Other values may be considered. 
-	Steps 1-9 in the procedure correspond to steps 1-9 in Solution #3 Figure 6.3.2.2.2-1: Initial Multicast group configuration via NEF. 
NOTE 2:   If different or modified procedures between NEF, MB-SMF, PCF and/or UDR are selected for multicast, they can still apply in this solution, by replacing steps 1-9 with the agreed call flow for multicast.
Steps 10-15 (Specific to Broadcast):
10.	AMF to NRF: NF Discovery request
-	The MB-SMF invokes the discovery service of NRF and queries for AMF type instances. The MB-SMF may use the information in service area (e,.g. TAI) for filtering.
11. NRF to AMF: NF Discovery response
-	The NRF returns a search result with the AMF instances. The MB-SMF performs AMF selection based on the NRF results.
12. MB-SMF to AMF: Namf_MBS_SessionSetup (Broadcast, service area, N2InfoContainer)
-	The MB-SMF uses the Namf_MBS_SessionSetup (Broadcast, service area, N2InfoContainer  service of the AMFs to transfer Broadcast Session Resource Setup Request message to the NG RAN nodes controlling the target cells where the broadcast communication service should be provided.
13. AMF to NG-RAN: Broadcast Session Resource Setup Request (TAIs, NR CGIs, MBS QoS flows information)
	-	The AMF selects the involved NG RAN based on the service area (e.g. TAIs).
- The AMF sends Broadcast Session Resource Setup Request (TAIs, NR CGIs, MBS QoS flows information) to the NG RAN nodes. 
14. NG-RAN to AMF: Broadcast Session Resource Setup Response.
-	If the NG RAN accepts the request, the NG RAN configures the broadcast resources and responds to the AMF.
NOTE 3:	NG RAN details on radio resource configuration and management for broadcast session are to be studied by RAN2 and RAN3.  Also notification towards UE. 
15.	The AMF notifies the MB-SMF about N2 information including n2InfoContainer carrying the Broadcast Session Resource Setup Response.
Steps 16-19 (Common with Multicast):
· Steps 16 to 19 correspond to the MBS session configuration confirmation towards the AF for multicast session, and should use the same procedure. 
· In particular, steps 16 to 19 correspond  to steps 10-13 in Solution #3 Figure 6.3.2.2.2-1: Initial Multicast group configuration via NEF

6.X.2.2	MBS session activation for Broadcast with MBSF

Figure 6.X.2.2-1 shows the Broadcast session activation procedure with MBSF. 
NOTE 1: This call flow shows a collocated MBSF-C and NEF, but the procedure can apply to NEF not collocated with MBSF-C, by making the NEF forward messages between AF and MBSF-C. 


Figure 6.X.2.2-1: MBS session activation for Broadcast with MBSF
1.	AF to NEF/MBSF-C: Allocate MBS Service Request (Broadcast) 
-	The AF sends Allocate MBS service request to MBSF-C, indicating it is Broadcast Service. 
2.	NEF/MBSF-C to AF: Allocate MBS Service Response (TMGI)
-	 The MBSF-C may perform authorization of the broadcast service, assign a TMGI and provide to AF. 
3.	AF to NEF/MBSF-C: MBS session request (TMGI, QoS request, Broadcast, service layer configuration request, service area)
-	When the AF wants to activate an MBS session for broadcast for an already assigned TMGI, it sends MBS session request for that TMGI. The AF includes the service area, the requested QoS for the broadcast session, and service layer configuration request. 
NOTE 2: The service layer configuration needs to be specified by SA4.
4.  Steps 2 to 18 from 6.X.2.1-1 to configure the broadcast session in 5GC and NG-RAN. 
5. MBSF-C to MBSF-U: MBS session request (UPF information, service layer configuration)
-	Once the Broadcast session is configured in 5GC and NG-RAN, the MBSF-C sends MBS session request to MBSF-U. The requests includes the MB-UPF information, e.g. the MB-UPF address. The MBSF-C also includes any service layer configuration for MBS service data handling.
6.	MBSF-U to MBSF-C:    MBS session response (MBSF-U information)
-	MBSF-U responds with its own ser plane information, e.g. address, to be provided to AF. 
7.	NEF/MBSF-C to AF: MBS Session Response (TMGI, MBSF-U information, QoS information, service layer configuration)
-	Once the broadcast session is configured in 5GC and MBSF-U the MBSF-C responds to AF including the accepted QoS information, accepted service layer configuration, and the MBSF-U information.   
[bookmark: _Toc43297504][bookmark: _Toc43733200][bookmark: _Toc50192958][bookmark: _Toc50467103][bookmark: _Toc50710919]6.X.3	Impacts on services, entities and interfaces
MBSF:
-	Configuration of broadcast service. Impact is mostly common with multicast support for multicast.
NG-RAN:
-	MB Session resource setup for broadcast. 
AMF:
-	NG-RAN selection.
-	Forwarding of Broadcast session request/response between NG-RAN and MB-SMF. 
MB-SMF:
-	AMF selection. 
-	Broadcast session request towards NG-RAN (via AMF)
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