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Abstract of the contribution: This contribution proposes enhancement to the NEF (exposure) framework toward the TSN AF so that the NEF can expose network capabilities to support TSN and native TSC. A TSN Bridge exposure service allowing the 5GS to report NW-TT capabilities of specific a TSN 5GS bridge to the TSN AF via the NEF, and allowing the TSN AF to configure the NW-TT via the NEF and allowing to exchange device side port information (e.g. Residence Time of the DS-TT/UE) between UE and AF via the NEF.

[bookmark: _Hlk514274591]1		Discussion
It is proposed to agree the following solution for inclusion in TR 23.700-20.
[bookmark: _Hlk520730635]*** Start Change ***
[bookmark: _Toc31096564][bookmark: _Toc30694650]6.X	Solution #X: NW-TT capability reporting and configuration
[bookmark: _Toc31096565]6.X.1	Introduction
This solution addresses the general part of Key Issue #3 summarized as follows:
	This key issue is about enhancing the NEF (exposure) framework towards AF so that NEF can expose network capabilities to support Time Sensitive Communication.
The Rel-16 architecture has the following principles:
-	NW-TT capabilities of a TSN 5GS bridge are reported from NW-TT to TSN AF (as part of a NW-TT PMIC or a BMIC) via the PCF by “hijacking” a random PDU Session.
-	NW-TT configuration is provided from TSN AF to NW-TT via the PCF (as part of NW-TT PMIC or a BMIC) by “hijacking” a random PDU Session (the latter being indirectly selected by the TSN AF via the DS-TT MAC address).
-	The initial DS-TT configuration is sent via the PCF to the TSN AF using a preconfigured AF over a preconfigured AF session.
Some of the shortcomings of the current architecture include the following:
-	Use of a preconfigured AF and preconfigured AF session.
-	Transfer of non-PDU Session information inside the 5GS by misusing PDU Session-related procedures.
-	Impossibility to report the 5GS bridge pre-configuration of UPF/NW-TT before at least one PDU Session has been established.
This solution proposes that capability reporting from NW-TT to TSN AF, as well as configuration from TSN AF to NW-TT be sent via the NEF using new NEF and SMF services. The information that is NW-TT specific and can be exchanged between NW-TT and TSN AF includes the following information:
-	NW-TT Port Management Information Container (NW-TT PMIC),
-	Bridge Management Information Container (BMIC).
To exchange device side port information (e.g. Residence Time of the DS-TT/UE), a Port Management Information Container (e.g. DS-TT PMIC for TSN) is conveyed between UE and AF via the NEF . This allows to re-use the same procedures for TSN and native TSC.	Comment by Nokia: This proposal is limited to TSN only. To cover that TSN and native TSC can use the same procedures to report DS-TT/UE capabilities/configurations it is proposed to align the UE reporting defined for TSN and the requirements for “Solution #6 TSC communication without TSN network”. 
[bookmark: _Toc31096566]6.X.2	Functional Description
Note: BridgeID shall contain only the Bridge Address, when TSN AF wants to receive all information and a specific BridgeID, when information shall be limited to the bridge with the BridgeID.
[bookmark: _GoBack]6.X.2.1	Nnef_TSNBridge service	Comment by Nokia: 
6.X.2.1.1	General
Nnef_TSNBridge is a new NEF service allowing the TSN AF to subscribe for TSN bridge and NW-TT port management information notifications and to push TSN bridge and NW-TT port management information configuration into the 5GS.
Table 6.X.2.1-1: NEF Services for NW-TT reporting and configuration
	Service Name
	Service Operations
	Operation
Semantics
	Example Consumer(s)

	Nnef_TSNBridge
	Subscribe
	Subscribe/Notify
	AF

	
	Unsubscribe
	
	AF

	
	Notify
	
	AF

	
	Configure
	Request/Response
	AF



6.X.2.1.2	Nnef_TSNBridge_Subscribe operation
Service operation name: Nnef_TSNBridge_Subscribe
Description: The consumer subscribes for notifications of TSN bridge and port management information of a bridge identified via Bridge ID.
Inputs (required): Bridge ID.
Inputs (optional): None.
Outputs (required): None.
Outputs (optional): None.
6.X.2.1.3	Nnef_TSNBridge_Unsubscribe operation
Service operation name: Nnef_TSNBridge_Unsubscribe
Description: The consumer unsubscribes for notifications of TSN bridge and port management information of a bridge identified via Bridge ID.
Inputs (required): Bridge ID.
Inputs (optional): None.
Outputs (required): None.
Outputs (optional): None.
6.X.2.1.4	Nnef_TSNBridge_Notify operation
Service operation name: Nnef_TSNBridge_Notify
Description: The producer notifies the consumer with TSN bridge or port management information of a bridge identified via Bridge ID.
Inputs (required): None.
Inputs (optional): None.
Outputs (required): Bridge ID.
Outputs (optional): [NW-TT/DS-TT port number(s), Port Management Information Container(s)], [Bridge Management Information Container].
6.X.2.1.5	Nnef_TSNBridge_Configure operation
Service operation name: Nnef_TSNBridge_Configure
Description: The consumer pushes TSN bridge and port management information into the producer for a bridge identified via Bridge ID.
Inputs (required): Bridge ID.
Inputs (optional): [NW-TT port number(s), Port Management Information Container(s)], [Bridge Management Information Container]
Outputs (required): None.
Outputs (optional): [NW-TT port number(s), Port Management Information Container(s)], [Bridge Management Information Container].

6.X.2.2	Nsmf_TSNBridge service
6.X.2.2.1	General
Nsmf_TSNBridge is a new SMF service allowing the TSN AF to subscribe for TSN bridge and NW-TT port management information notifications and to push TSN bridge and NW-TT port management information configuration into the 5GS.
Table 6.X.2.2.1-1: SMF Services for NW-TT reporting and configuration
	Service Name
	Service Operations
	Operation
Semantics
	Example Consumer(s)

	Nsmf_TSNBridge
	Subscribe
	Subscribe/Notify
	NEF

	
	Unsubscribe
	
	NEF

	
	Notify
	
	NEF

	
	Configure
	Request/Response
	NEF



6.X.2.2.2	Nsmf_TSNBridge_Subscribe operation
Service operation name: Nsmf_TSNBridge_Subscribe
Description: The consumer subscribes for notifications of TSN bridge and port management information of a bridge identified via Bridge ID.
Inputs (required): Bridge ID.
Inputs (optional): None.
Outputs (required): None.
Outputs (optional): None.
6.X.2.2.3	Nsmf_TSNBridge_Unsubscribe operation
Service operation name: Nsmf_TSNBridge_Unsubscribe
Description: The consumer unsubscribes for notifications of TSN bridge and port management information of a bridge identified via Bridge ID.
Inputs (required): Bridge ID.
Inputs (optional): None.
Outputs (required): None.
Outputs (optional): None.
6.X.2.2.4	Nsmf_TSNBridge_Notify operation
Service operation name: Nsmf_TSNBridge_Notify
Description: The producer notifies the consumer with TSN bridge and port management information of a bridge identified via Bridge ID.
Inputs (required): None.
Inputs (optional): None.
Outputs (required): Bridge ID.
Outputs (optional): [NW-TT/DS-TT port number(s), Port Management Information Container(s)], [Bridge Management Information Container].
6.X.2.2.5	Nsmf_TSNBridge_Configure operation
Service operation name: Nsmf_TSNBridge_Configure
Description: The consumer pushes TSN bridge and/or port management information configuration into the producer for a bridge identified via Bridge ID.
Inputs (required): Bridge ID.
Inputs (optional): [NW-TT port number(s), Port Management Information Container(s)], [Bridge Management Information Container].
Outputs (required): None.
Outputs (optional): [NW-TT port number(s), Port Management Information Container(s)], [Bridge Management Information Container].
[bookmark: _Toc30694653]6.X.3	Procedures
[bookmark: _Toc20204238][bookmark: _Toc27894930]6.X.3.1	General
TSN bridge and NW-TT port management information reporting is described in clause 6.X.3.2.
TSN bridge and NW-TT bridge and port management configuration is described in clause 6.X.3.3.
SMF discovery and selection is described in clause 6.X.3.4.
6.X.3.2	5GS TSN bridge and port management information reporting
When integration with TSN applies the AF may initiate the 5GS TSN bridge and port management information reporting procedure for a 5GS TSN bridge identified via its Bridge ID.


Figure 6.X.3.2-1: 5GS TSN bridge and port management information reporting operations
1.	The AF subscribes for notifications for a specific 5GS TSN bridge using the Nnef_TSNBridge_Subscribe request message including the Bridge ID identifying the 5GS TSN bridge.
2.	The NEF performs SMF discovery using the Bridge ID parameter and subscribes for notifications using the Nsmf_TSNBridge_Subscribe request message including the Bridge ID identifying the 5GS TSN bridge.
3.	During PDU Session establishment the UE provides the DS-TT MAC address, UE-DS-TT Residence Time and a Port Management Information Container. As part of the PDU Session establishment procedure the UPF assigns a port number for the DS-TT Ethernet port. The SMF forwards the DS-TT MAC address, DS-TT Residence time, Port Management Information Container and related DS-TT port number to the NEF using the procedure described in clause 6.x.3.x.
	Comment by Nokia: You are making this way too complicated – prior to PDU Session establishment, TSN AF has to implement two ways of doing this – then you introduce a specific way after PDU Session establishment.
4.	As part of the N4 node level procedure described in clause 4.4.3 the UPF may provide a Bridge Management Information Container and/or Port Management Information Container(s) and related port number(s) for NW-TT Ethernet port(s) for a Bridge ID. The SMF transparently forwards the Bridge Management information Container and/or Port Management Information Container(s) and related port number(s) for NW-TT Ethernet port(s) to the NEF using the Nsmf_TSNBridge_Notify message. The NEF forwards the Bridge Management Information Container and/or Port Management Information Container(s) and related port number(s) for NW-TT Ethernet port(s) to the AF using the Nnef_TSNBridge_Notify message.
6.X.3.3.1	5GS TSN bridge and port management information configuration
When integration with TSN applies the AF may initiate the 5GS TSN bridge and port management information configuration procedure for a 5GS TSN bridge identified via its Bridge ID.


Figure 6.X.3.3-1: 5GS TSN bridge and port management information configuration operations
1.	AF triggers the Nnef_TSNBridge_Configure request message via the NEF including the Bridge ID and either the Bridge Management Information Container or the Port Management Information Container(s) and the related port number(s) for NW-TT Ethernet port(s).
2.	The NEF determines the SMF based on the Bridge ID received in the AF request and transparently transports the received Bridge Management Information Container or the Port Management information Container and the related port number(s) for NW-TT Ethernet port(s) to the SMF using the Nsmf_TSNBridge_Configure request message.
3.	The SMF transports the received Bridge Management information Container or Port Management information Container(s) and the related port number(s) for NW-TT Ethernet port(s) to the UPF in N4 Session Modification Request message.
4-5.	The outcome of the configuration operation is reported back as part of a Bridge Management Information Container or Port Management Information Container(s) and related port number(s) for NW-TT Ethernet port(s) to the AF using the Nsmf_TSNBridge_Configure and Nnef_TSNBridge_Configure response messages.
NOTE:	5GS TSN Bridge configuration information targeting a specific DS-TT port is delivered using the PCF initiated SM Policy Association Modification procedure described in clause 6.x.3.x.
6.X.3.4	SMF discovery and selection
The SMF handling the UPF of a specific 5GS bridge needs to register with the NRF using the Bridge Address which is provided as part of the BridgeID.	Comment by Nokia: This is introducing a specific discovery mechanism just for the sake of introducing superfluous exposure procedure
The NEF queries the NRF using the Bridge Address which is provided as part of the Bridge ID of the 5GS TSN bridge to discover SMF instance(s) that handle the UPF of a specific 5GS bridge.
[bookmark: _Toc30694654]6.X.4	Impacts on existing entities and interfaces
AF:
-	Support for the new Nnef_TSNBridge service.
NEF:
-	Support for the new Nnef_TSNBridge and Nsmf_TSNBridge services.
-	Support for SMF discovery by querying the NRF.
SMF:
-	Support for the new Nsmf_TSNBridge service.
-	Support for SMF discovery by registering the Bridge ID with the NRF.

*** End Change ***
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