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Abstract of the contribution: This paper updates MB-SMF service and service operations.
Discussion
The following MB-SMF services are defined in TS 23.247 v1.0.0:
Table 9.1.1-1: NF services provided by MB-SMF

	Service Name
	Service Operations
	Operation

Semantics
	Example Consumer (s)

	Nmbsmf_TMGI
	Request
	Request/Response
	NEF, MBSF, AF

	
	Release
	Request/Response
	NEF, MBSF, AF

	Nmbsmf_Reception
	Request
	Request/Response
	AMF, SMF

	
	Release
	Request/Response
	AMF, SMF

	Nmbsmf_Information
	Request
	Request/Response
	SMF

	
	Notify
	Subscribe/Notify
	SMF

	
	Subscribe
	
	SMF

	
	Unsubscribe
	
	SMF

	Nmbsmf_MBSSession
	Create
	Request/Response
	MBSF, NEF, AF 

	
	Update
	Request/Response
	MBSF, NEF, AF

	
	Release
	Request/Response
	MBSF, NEF, AF


There are several related ENs, e.g.

7.2.1.2
Establishment of a PDU Session that can be associated with multicast session(s)
…

Editor's note: What exact service operations will be used is FFS.
9.1.2
Nmbsmf_TMGI service

Editor's note: Whether TMGI allocation/deallocation can be combined with Nmbsmf_MBSSession service is FFS.

9.1.5
Nmbsmf_MBSSession Service

9.1.5.1
General

…

Editor´s note: Subscription for MBS Session Status and related notifications are ffs (and depend on the definition of related events).
TS 23.502 includes some design guidelines for NF services as follows:
A.6      Design Guidelines for NF services

Clause 7.1.1 of TS 23.501 [2] defines the criteria for defining the NF services. The following clauses identify the design guidelines that shall be considered for identifying the NF services.

A.6.1    Self-Containment

The following design guidelines are used for identifying self-contained NF services.

-    Each NF service operates on its own set of context(s). A context refers to a state or a software resource or an internal data storage. The NF service operations can create, read, update or delete the context(s).

-    Any direct access of a context(s) owned by a NF service is be made by the service operations of that NF service. Services provided by the same NF can communicate internally within the NF.
A.6.2    Reusability

The following design guidelines are used for specifying NF services to be reusable.

-    NF service operations are specified such that other NF can potentially invoke them in future, if required.

-    The service operations may be usable in multiple system procedures specified in clause 4 of this specification.

-    Using clause 4 of the current document, the system procedures in which the NF service operations can be used are considered, and based on that the parameters for the NF service operations are clearly listed.
NOTE:      It is possible that, when mapping an end to end call flow to service based architecture, one step in the call flow may map to multiple NF service operation invocations. This specification clearly identifies each NF service operation invocation in the call flow. Protocol optimization of multiple NF service operation invocations are left for TS 29.500 [17] consideration.

Apparently, the current design of 4 services in 23.247 v1.0.0 is not compliant with the above design guidelines, e.g. 
· Information and Reception resources will only be available when corresponding MB session is created in MBSession service

· Information will be updated and notified when MB Session is updated,

· Resource Context cannot be maintained internally and independently, which leads to data synchronization issue and racing condition issues

· Subscribe/notify of Information may also be used to notify AMF (in addition to the SMF) for MB Session status notification

The deviation from the NF service design principle in TS 23.502 with extra service/operation will lead to huge implementation complexities when it comes to interworking between NF services.

To follow the NF service design guidelines in TS 23.502, update to the NF services is needed. 

For interaction between AF and 5GC (applicable for both multicast and broadcast),

In our view, the same MB-SMF service operation Nmbsmf_MBSSession_Create can be used for session creation with and without service requirement, i.e., Nmbsmf_MBSSession_Create can be used to
Create MBS Session requesting only TMGI allocation (for one or multiple TMGIs), i.e. without service requirement provided
Create MBS Session requesting TMGI allocation and with service requirement provided

Create MBS Session with service requirement provided

If TMGI is allocated separately, then Nmbsmf_MBSSession_Update is used to provide service requirement and remove service requirement. 
[Proposal-1] It is proposed to include TMGI allocation as part of Nmbsmf_MBSSession_Create service operation (see also Figure 1)

For multicast MBS Session,
-
At UE join, 
-
the SMF will need to do two things:

(1) Retrieves from MB-SMF the MBS QoS information and the IP multicast distribution info of MB-UPF of the MBS Session

(2) Inform MB-SMF to notify SMF the MBS Session status change (e.g. update/activate/deactivate the MBS session) 
The above can be achieved by SMF subscribing to the MB Session context status with immediate reporting of the current QoS and IP multicast distribution info of MB-UPF using Nmbsmf_MBSession_ContextStatusSubscribe.
-
when NG-RAN informs the MB-SMF of MBS Session setup via AMF, the AMF forward the NG-RAN MBS UP information to the MB-SMF using Nmbsmf_MBSession_UpdateContext. At the same time the AMF may implicitly subscribe to change of the MB Session context status in MB-SMF, e.g. update/activate/deactivate of the MBS session.   
-
At MBS Session update/activation/deactivation/release (triggered by AF), 
-
the MB-SMF notifies the SMF of the MB Session context status change using Nmbsmf_MBSession_ContextStatusNotify.
-
the MB-SMF notifies the AMF of the MB Session context status change using Nmbsmf_MBSession_ContextStatusNotify. 
-
At UE leave, 
-
if it is the last UE leave, the SMF will invoke Nmbsmf_MBSession_ContextStatusUnsubscribe service operation.
-
If the SMF determines that Individual Delivery may be applied, at the first UE join, the SMF may update MB-SMF of the tunnel info for MBS data at UPF using Nmbsmf_MBSSession_UpdateContext.

Based on the above, the following are proposed:

[Proposal-0] Merge “Nmbsmf_TMGI” to “Nmbsmf_MBSSession”.

[Proposal-1] Replace “Nmbsmf_Information” with new service operation in Nmbsmf_MBSSession, see Figure 1.
[Proposal-2] Replace “Nmbsmf_Reception” with new service operation in Nmbsmf_MBSSession, see Figure 1.
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Figure 1 Proposed service operation Nmbsmf_MBSSession.
Please also note the proposed replacement of “Information” and “Reception” services for MB-SMF is very similar to what we have for SMF service, e.g. 

-
Similarity #1 


For PDU Session, in I-SMF/V-SMF, the PDU session context is accessed via two resources by different directions (consumers): SM Context resource used by AMF and PDU session resource used by (H-)SMF.

For MBS Session, the MBS Session context is accessed by different consumers: AF, and AMF/SMF.
-
Similarity #2 

For PDU Session, NG-RAN providing N3 Tunnel Info to SMF via AMF.

For MBS Session, NG-RAN providing N3 Tunnel Info to MB-SMF via AMF.
Proposal

It is proposed to update TS 23.247 v1.0.0 as follows:
* * * Start of change* * * 
9.1
MB-SMF Services

9.1.1
General

The following table illustrates the MB-SMF Services for MBS.

Table 9.1.1-1: NF services provided by MB-SMF
	Service Name
	Service Operations
	Operation

Semantics
	Example Consumer (s)

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	Nmbsmf_MBSSession
	Create
	Request/Response
	MBSF, NEF, AF 

	
	Update
	Request/Response
	MBSF, NEF, AF

	
	Release
	Request/Response
	MBSF, NEF, AF

	
	ContextStatusSubscribe
	Subscribe/Notify

	AMF, SMF

	
	ContextStatusUnsubscribe
	
	AMF, SMF

	
	ContextStatusNotify
	
	AMF, SMF

	
	ContextUpdate
	Request/Response
	AMF, SMF
















































































9.1.1
Nmbsmf_MBSSession Service

9.1.1.1
General

Service description: This service operates on the multicast and broadcast sessions. The following are the key functionalities of this NF service:

-
(between MBSF/NEF and MB-SMF) Allocate TMGI, Create/Modify/Activate/Deactivate/Release of multicast sessions;
-
(between MBSF/NEF and MB-SMF) Allocate TMGI, Create/Modify /Release of broadcast sessions;
-
(between SMF and MB-SMF, only for multicast MBS Session) Request QoS of MBS Session, request notification of MBS Session context status change, provide tunnel info for MBS data at UPF for individual delivery 
-
(between AMF and MB-SMF) Forward NG-RAN MBS UP info, request notification of MBS Session context status change.
Editor's note:
Parameters of the service operations are FFS.


9.1.1.2
Nmbsmf_MBSSession_Create service operation

Service operation name: Nmbsmf_MBSession_Create.

Description: Create a new multicast session or broadcast session.
Input, Required: Session Type, Request Type
Input, Optional: MBS Session ID (source specific multicast address or TMGI), DNN, S-NSSAI, MBS service area, MBS activation time, MBS termination time, service description, QoS information, Input Transport Address Request, session activity status (active/inactive).
Output, Required: Result Indication.

Output, Optional: TMGI(s), Cause, MB-UPF tunnel info.
Multiple TMGIs may be allocated in one request. 
9.1.1.3
Nmbsmf_MBSSession_Update service operation

Service operation name: Nmbsmf_MBSession_Update.

Description: AF provides service requirement (e.g. QoS, flow description) if TMGI is allocated in advance, or AF updates the established multicast session or broadcast session, e.g. QoS update.
Input, Required: MBS Session ID.

Input, Optional: QoS information, flow description, MBS service area, session activity status (active/inactive).
Output, Required: Result Indication.

Output, Optional: Cause.
9.1.1.4
Nmbsmf_MBSSession_Release service operation

Service operation name: Nmbsmf_MBSession_Release.

Description: Release the multicast session or broadcast session.
Input, Required: MBS Session ID.

Input, Optional: None.
Output, Required: Result Indication.

Output, Optional: Cause.
9.1.1.5
Nmbsmf_MBSSession_ContextUpdate service operation

Service operation name: Nmbsmf_MBSSession_ContextUpdate
Description: This service operation, which is applicable to multicast MBS session, is used by the consumers to update MBS Session, e.g. forward the NG-RAN MBS UP info.
Input, Required: MBS Session ID

Input, Optional: NG-RAN MBS UP information, UPF MBS UP information.
Output, Required: Result Indication.

Output, Optional: Cause.
NG-RAN MBS UP information is provided by NG-RAN and sent transparently by the AMF to the MB-SMF. 
UPF MBS UP information is only applicable for individual delivery of multicast session.
9.1.1.6
Nmbsmf_MBSSession_ContextStatusSubscribe service operation

Service operation name: Nmbsmf_MBSSession_ContextStatusSubscribe
Description: This service operation, which is applicable to multicast MBS session, is used by the consumer to subscribe to change of the MBS Session context status.
Input, Required: MBS Session ID, Status information to be subscribed 
Input, Optional: Immediate Reporting Indication.
Output, Required: Result Indication.

Output, Optional: Cause, QoS profile(s) of the MBS Session, MBS IP Multicast Distribution
Status information to be subscribed may be one of the following events:

-
session update, session deactivation (only for multicast MBS Session), session re-activation (only for multicast MBS Session), session release.
Immediate Reporting Indication is always included and the MB-SMF returns the QoS profile(s) of the MBS Session and MBS IP Multicast Distribution.
9.1.1.7
Nmbsmf_MBSSession_ContextStatusUnSubscribe service operation

Service operation name: Nmbsmf_MBSSession_ContextStatusUnSubscribe
Description: This service operation, which is applicable to multicast MBS session, is used by the consumer to unsubscribe to change of the MBS Session status.
Input, Required: MBS Session ID

Input, Optional: None.
Output, Required: Result Indication.

Output, Optional: Cause.
9.1.1.8
Nmbsmf_MBSSession_ContextStatusNotify service operation

Service operation name: Nmbsmf_MBSSession_ContextStatusNotify
Description: This service operation, which is applicable to multicast MBS session, is used by the MB-SMF to notify its consumers about the status change of an MBS Session.
Input, Required: MBS Session ID, Status information
Input, Optional: QoS information of MBS Session, MB service area
Output, Required: Result Indication.

Output, Optional: Cause.
Status information may include one of the following events:

-
session update, session deactivation, session re-activation (only for multicast MBS Session), session release.
* * * End of changes * * * 
3GPP

SA WG2 TD


_1689311598.ppt


MB-SMF



Procedure: TMGI allocation

Procedures:

- MB Session Start

- MB Session Deactivation/activation

- MB Session Update

- MB Session Release

AMF







SMF

Nmbsmf_MBSSession

		Create  (including TMGI allocation)

		Update

		Release





Nmbsmf_MBSSession

		UpdateContext (for individual delivery)



		ContextStatusSubscribe (with immediate report of current service requirement)

		ContextStatusNotify  (e.g. activate, deactivate, release, update)





Nmbsmf_MBSSession

		UpdateContext

		ContextStatusSubscribe (can be implicit)

		ContextStatusNotify (e.g. activate, deactivate, update)





NG-RAN










