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Abstract: This contribution is trying to finalize the baseline architecture for MBS. 
1. Introduction
1.1 Background
The baseline architectural proposal for KI#1 was agreed in SA2#141E, and several open issues is to-be-studied. This document is trying to address these open issues and finalize the baseline architectural proposal. 
1.2 Analysis on ENs
Here are the summary of the ENs included in clause A.3 for KI#1.
Table 1.2-1 Summary of the ENs
	EN description
	Analyses
	Way to resolve this EN

	Whether some of the NFs in the figure are needed, it is dependent on solution.
	The EN is mainly for information, and the content of this figure could be further updated during the normative phase. 
	Remove this EN since anyway the alignment with conclusions is needed.  

	Regarding the interface between AF and MBSF, it’s FFS whether new gMB interface (which is an evolution of xMB/MB2) is needed for AF adapted to 5G architecture.
	We could coordinate the related SA WGs (e.g., SA6) to determine the details of the name. We could update it during the normative phase. 
	Keep the EN as it is, and add the SA6 dependency. Resolve it during the normative phase.

	whether MBSF-U is involved in transport only mode service requires SA4 coordination.
	We could coordinated with SA4 on this issue. 
	Keep the EN as it is. Resolve it during the normative phase.

	The detailed functionality of each network function depends on final conclusions as defined in clause 8.
	Similar as the 1st EN. 
	Modify the EN: Update the functionalities during the normative phase.

	It is FFS whether MBSF-U shall be used when MBSF-C is used.
	Figure A.3.2-2 demonstrates three possible scenarios for the MBS deployment. Among the description the MBSF-C and MBSF-U are used/not used at the same time. It is not clear for the case using MBSF-C while the MBSF-U is not needed. 
	Delete the EN and clarify that the MBSF-U shall be used together with MBSF-C.

	Functionality common to broadcast and any new functionality for broadcast is FFS.
	It is clear that the functionalities of multicast is almost a superset for the ones of broadcast. 
The broadcast does not require the UE’s participation, and 5GC will not know which UEs are receiving the MBS data for broadcast. Therefore, the UE-specific network functions and the sub-functionalities do not apply to broadcast. 
	Add a NOTE: For broadcast, it is determined that the UE will not involve in the broadcast communication at least for the network level. Broadcast does not include UE-specific NFs (i.e., SMF, UPF). The UE-specific functionalities of the NFs (e.g., PTP/PTM determination) do not apply to broadcast.

	How the PCF provides policy for MB services to SMF depends on solution evaluation.
	Among the candidate solutions, all assume that the (MB-)PCF would provide the policy to (MB-)SMF, the only difference is, whether such policy would be directly to the SMF handling unicast session. Therefore, 
	Modify the EN: Update the details during the normative phase.

	Management of MBS QoS Flows depends on solution evaluation.
	There is no disagreement on receiving the DL MBS data via PTP/PTM method, and there is no much description on the UE part of each solution. It is not that clear of having this EN for the UE.
	Remove the EN.

	Whether UP-based joining and leaving is supported is FFS.
	This is related to UP-based join and a separated document deals with this issue.
	Keep the EN as it is. Deal with it in the other document. 

	Instructing MBS session operation depends on solution evaluation.
	Similar as the 1st EN. 
	Modify the EN: Update the instructing part during the normative phase.

	Whether/how UDR/NRF is involved in MBS function depends on solution.
	Similar as the 1st EN. 

	Modify the EN: Update the UDR/NRF usage during the normative phase.

	Whether the MB-SMF selection functionality is in UDR or NRF or both is FFS.
	This EN will have the similar meaning of “Whether/how UDR/NRF is involved in MBS function depends on solution” if we agree to modify the EN of the latter one.  
	Remove the EN since it is duplicated.

	Whether SMF is involved in MB-SMF selection and how SMF interacts with MB-SMF depends on solution.
	Similar as the 1st EN. 
	
	Modify the EN: Update the SMF/MB-SMF during the normative phase.

	Additional functionality may be added depending on selected solution.
	Similar as the 1st EN. 
	
	Modify the EN: Update the functionalities during the normative phase.

	Additional functionality may be added depending on selected solution and whether UP-based joining and leaving is supported.
	This is related to UP-based join and a separated document deals with this issue.
	Keep the EN as it is. Deal with it in the other document. 




2. Text Proposal
It is proposed to capture the following changes vs. TR 23.757.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc54730105]A.3	Adopted Baseline architecture: converged options
[bookmark: _Toc54730106]A.3.1	General
This architecture provides all adopted options for the Architecture Baseline, based in part on Architecture 1 (Annex A.1) and Architecture 2 (Annex A.2).
The reference architecture and functionalities do not prevent Solutions based on Architecture 1 or Architecture 2. Those solutions should still be considered on its own merits under the understanding that some slight modifications to fit this reference model would be required. 
[bookmark: _Toc54730107]A.3.2	Reference Architecture
To support MBS in 5GS user service delivery, two variants modes of operation exist: one for Transport Only Mode, and the other for Service Mode equivalent to the definitions in TS 23.246 [4] clause 7.5.
This reference architecture model applies to both 5G Multicast and 5G Broadcast services. Functionality may be different for these service types.  
Figure A.3.2-1 provides the reference architecture with all configuration variants. 
Editor's Notes: whether some of the NFs in the figure are needed, it is dependent on solution. 
Editor's Notes: Regarding the interface between AF and MBSF, it’s FFS whether new gMB interface (which is an evolution of xMB/MB2) is needed for AF adapted to 5G architecture, and the decision requires the coordination with SA6 WGs.
Editor's Notes: whether MBSF-U is involved in transport only mode service requires SA4 coordination.



Figure A.3.2-1: Reference Architecture.
The Reference Architecture Network Functions at Transport consist of the following: 
-	Multicast Broadcast SMF – MB-SMF
-	Multicast Broadcast UPF – MB-UPF
-	Enhanced network functions e.g. SMF, AMF, PCF, etc.
The Reference Architecture provides the following Network Functions at Service Layer and exposure to Application Function: 
-	Multicast Broadcast Service Function – MBSF
-	MBSF User Plane Function is denoted MBSF-U
-	MBSF Control Plane Function is denoted MBSF-C
-	Network Exposure Function
Editor's Note:	The detailed functionality of each network function depends on final conclusions as defined in clause 8, and it will be updated during the normative phase.
NOTE 1:	MB-SMF, MB-UPF, MBSF-C and MBSF-U are functional components, which can be standalone or co-locate with existing Network function. If the MBSF-U is deployed, the MBSF-U is aware of the content stream and is capable of transforming the content stream required by the service requirement.
NOTE 2: Different solutions may use different nomenclature for the Service Functionality MBSF-C/U, e.g. MBSF and MBSU or MSF and the MB-UPF and MB-SMF.  
Figure A.3.2-2 provides the reference architecture with all configuration variants for Application Function interaction with 5G Core Network, usage of NEF or MBSF-C in the control plane, and usage of N6, MB2-C or xMB-U in user plane. 



Figure A.3.2-2: Configuration options at Service and/or Application.
The following characteristics describe each of the Configuration options.
-	Configuration Option 1: No MBSF
-	This configuration may be used for Transport Only Mode, when the Multicast service or Broadcast service does not require service layer interworking with LTE MBMS. 
-	The control plane entry point from the Application Function to request establishment of an MBS session is the NEF via N33. 
-	The user plane entry point for the Application Function is the MB-UPF via N6. 
-	Configuration Option 2: MBSF, N33 towards AF
-	This configuration may be used for Service Mode, or when interworking with LTE MBMS is required. 
-	The control plane entry point from the Application Function to request establishment of an MBS session is the NEF via N33. 
-	The user plane entry point for the Application Function is the MBSF-U via MB2-U or xMB-U. 
-	The NEF and MBSF-C may be collocated
-	If the MBSF-C is not collocated with the NEF, the reference point between the NEF and MBSF-C is MB2-C or xMB-C.
-	Configuration Option 3: MBSF, MB2-C/xMB-C towards AF
-	This configuration may be used for Service Mode, or when interworking with LTE MBMS is required. 
-	The control plane entry point from the Application Function to request establishment of an MBS session is the MBSF via MB2-C or xMB-C. 
-	The user plane entry point for the Application Function is the MBSF-U via MB2-U or xMB-U. 
For service mode, MBSF shall be used, i.e. either Configuration 2 or Configuration 3 shall be used.
For Transport Only mode:
· If interworking with LTE MBMS is required for the service, MBSF shall be used, i.e. either Configuration 2 or Configuration 3 shall be used. 
· If interworking with LTE MBMS is not required for the service, MBSF is optional.
· The MBSF-U shall be used together with MBSF-C.
Editor's Note:	It is FFS whether MBSF-U shall be used when MBSF-C is used. 
Any particular deployment may support any combination of these configurations. 
A possible deployment is to support all configurations in a joint NEF/MBSF-C. 
The transport procedures, i.e. the procedures in Npcf, Nmbsmf, N2, N3, N4, N7, N11, N15 are common with or without MBSF, with potential differences in the information in the message.
[bookmark: _Toc54730108]A.3.3	Functional entities
Editor's Note:	Functionality common to broadcast and any new functionality for broadcast is FFS.

NOTE 1:	The enhancements of network functions covers commonalities of this converged architecture, and can be refined based on the selected solution.
NOTE 2:	For broadcast, it is determined that the UE will not involve in the broadcast communication at least for the network level. Broadcast does not include UE-specific NFs (i.e., SMF, UPF). The UE-specific functionalities of the NFs (e.g., PTP/PTM determination) do not apply to broadcast.
[bookmark: _Toc54730109]A.3.3.1	PCF
The PCF is used to provide policy rules for MB services, and receive MB service information from AF, directly or indirectly. The PCF performs the following functions to support MBS:
-	Support QoS handling for MBS Session, including QoS parameters like 5QI, MBR, GBR
-	Provide policy information regarding the MBS session to MB-SMF for authorizing the related QoS profiles.
-	Receive MB service information/QoS requirement.
Editor's Note:	How the PCF provides policy for MB services to SMF depends on solution evaluation, and the content could be added during the normative phase.

[bookmark: _Toc54730110]A.3.3.2	MB-SMF 
The MB-SMF is used for MBS session management (including QoS control), and control of MBS transport, including configuring the MB-UPF and RAN (via AMF) for MBS flows transport based on the policy rules for MBS services from PCF or local policy. 
[bookmark: _Toc54730111]A.3.3.3	MB-UPF
The MB-UPF is used for delivery of MBS flows to RAN (or UPF for individual delivery) and QoS enforcement for MBS services. The MB-UPF performs the following functions to support MBS:
-	Packet filtering of incoming downlink packets for MBS flows.
-	Distribution of MBS data packets to RAN nodes (or UPF nodes).
-	QoS enforcement (MFBR) and counting/reporting based on existing means.
[bookmark: _Toc54730112]A.3.3.4	AMF 
The AMF performs the following functions to support MBS:
-	Selection of MB-SMFs that have MBS capabilities.
-	Signalling with NG-RAN and MB-SMF for MBS Session management.
-	Selection of NG-RANs for broadcast.
[bookmark: _Toc54730113]A.3.3.5	NG-RAN
The NG-RAN is used to receive MBS data packets via shared N3 tunnel and deliver MBS data packets to the UEs using PTP or PTM delivery method. The NG-RAN performs the following functions:
-	Management of MBS QoS flows via N2
-	Reception of MBS data via shared N3 tunnel.
-	Configuration of UE for MBS QoS flow reception at AS layer for multicast.
-	Delivery of MBS data using PTM or PTP for multicast.
-	Control switching between PTM and PTP delivery per UE for multicast.
-	Support for multicast sessions during Xn Handover and N2 Handovers for multicast.
[bookmark: _Toc54730114]A.3.3.6	UE 
The UE needs to support the MBS operations and receive MBS data packets from NG-RAN. The UE performs the following functions:
-	Reception of multicast data using PTM /PTP for multicast.
-	Reception of broadcast data.
-	Handling of incoming MBS QoS flows.
Editor's Note:	Management of MBS QoS Flows depends on solution evaluation.
-	Signalling for joining and leaving multicast session.
Editor's Note:	Whether UP-based joining and leaving is supported is FFS.
-	MBS support at AS layer.
[bookmark: _Toc54730115]A.3.3.7	AF 
The AF requests MBS service from the 5GC. The AF does so by
-	providing MBS service information.
-	negotiating with NEF for MBS related service exposure. 
-	instructing MBS session operation towards 5GC if needed.
Editor's Note:	Instructing MBS session operation depends on solution evaluation, and this part could be done during the normative phase.

[bookmark: _Toc54730116]A.3.3.8	NEF 
The NEF supports 5MBS service exposure. The NEF does so by:
-	providing an interface to AFs for 5MBS procedures including service provisioning and MBS session and QoS management.
-	interacting with AF and MB-SMF for MBS session operations and transport
[bookmark: _Toc54730117]A.3.3.9	MBSF-C
The MBSF-C performs the following functions:
-	Service level functionality to support MBS, and interworking with LTE MBMS
-	Interacting with AF and MB-SMF for MBS session operations, and transport.
-	Selection of MB-SMF for MBS Session
-	Controlling MBSF-U if the MBSF-U is used.
[bookmark: _Toc54730118]A.3.3.10	MBSF-U
The MBSF-U performs the following functions:
-	Modification of encoding of MBS data.
-  Media anchor for MBS data traffic if needed.
NOTE: The MBSF-C and the MBSF-U may be collocated or deployed separately.
[bookmark: _Toc54730119]A.3.3.11	UDR/NRF
Editor's Note: Whether/how UDR/NRF is involved in MBS function depends on solution, and it will be updated during the normative phase.
The UDR or NRF performs the following MBS related functions:
- 	Select Find the MB-SMF for MBS session and store identity of selected MB-SMF
Editor's Note:	Whether the MB-SMF selection functionality is in UDR or NRF or both is FFS.
[bookmark: _Toc54730120]A.3.3.12	SMF
The SMF performs the following MBS related functions:
-	Selects MB-SMF for multicast session
-	Interacts with MB-SMF to obtain multicast data for individual delivery
Editor's Note:	Whether SMF is involved in MB-SMF selection and how SMF interacts with MB-SMF depends on solution, and it will be updated during the normative phase.
Editor's Note:	Additional functionality may be added depending on selected solution, and it will be updated during the normative phase.
[bookmark: _Toc54730121]A.3.3.13	UPF
The UPF performs the following MBS related functions:
-	Interacts with SMF for receiving multicast data from MB-UPF for individual delivery.
-	Send multicast data to NG-RAN for Individual delivery
NOTE: UPF and MB-UPF may be co-located or deployed separately.
Editor's Note:	Additional functionality may be added depending on selected solution and whether UP-based joining and leaving is supported.
* * * * End of changes * * * *
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