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Rev7:
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2) In the annex F, the PCF provides the PCC rules to SMF instead of QoS profile.
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---Start of the 1st Change---

[bookmark: _Toc27894696][bookmark: _Toc20204010][bookmark: _Toc20204009]4.4.3	N4 Node Level Procedures
[bookmark: _Toc27894697]4.4.3.1	N4 Association Setup Procedure
The N4 Association Setup procedure is used to setup an N4 association between the SMF and the UPF, to enable the SMF to use the resources of the UPF subsequently to establish N4 Sessions. The SMF and UPF may exchange the supported functionalities on each side during this procedures.
The setup of an N4 association is initiated by the SMF.
The SMF initiates the N4 Association Setup procedure to request to setup an N4 association towards a UPF prior to establishing a first N4 session on this UPF.
When receiving an N4 Association Setup Request, the UPF shall send an N4 Association Setup Response.
N4 Association Setup procedure can be used to request the UPF to measure and report the clock drift between the TSN time and 5GS time for one or more TSN working domains by provisioning TSN Clock Drift Report as specified in TS 29.244 [X].

[image: ]
Figure 4.4.3.1-1: N4 association setup procedure
[bookmark: _Toc27894698]4.4.3.2	N4 Association Update Procedure
The N4 Association Update procedure shall be used to modify an existing N4 association between the SMF and the UPF. It may be initiated by the UPF or by the SMF to update the supported features or available resources of the UP function.
N4 Association Update procedure can be used by the SMF to update the provisioning of TSN Clock Drift Report as specified in TS 29.244 [X].

[image: ]
Figure 4.4.3.2-1: SMF initiated N4 association update procedure
[image: ]
Figure 4.4.3.2-2: UPF initiated N4 association update procedure
[bookmark: _Toc27894699]4.4.3.3	N4 Association Release Procedure
The N4 Association Release procedure shall be used to terminate the N4 association between the SMF and the UPF due to e.g. OAM reasons. The N4 Association Release Request may be initiated by the SMF or UPF.
[image: ]
Figure 4.4.3.3-1: SMF initiated N4 association release procedure
[image: ]
Figure 4.4.3.3-2: UPF initiated N4 association release procedure
[bookmark: _Toc27894700][bookmark: _Hlk29872848]4.4.3.4	N4 Report Procedure
The N4 Report procedure shall be used by the UPF to report information to the SMF which is not related to a specific N4 session, e.g. to report a user plane path failure affecting all the N4 sessions towards a remote GTP-U peer.
N4 Report procedure can be used by the UPF to report the clock drift between the TSN time and 5GS time for one or more TSN working domains as specified in TS 29.244 [X].

[image: ]
Figure 4.4.3.4-1: N4 report procedure
The UPF detects that an event has to be reported and starts the procedure by sending an N4 Report message (UPF ID, list of [event, status]) to the SMF. The SMF responds with an N4 report ACK message (SMF ID). The event parameter contains the name of the event and UPF ID. The status parameter contains the actual information the control plane function is interested in. If the UPF detects clock drifting between 5G time and one or more TSN working domains, the UPF reports the corresponding TSN domain number and the time offset and cumulative rateRatio according to the provisioning from the SMF as defined in clause 5.27.2 in TS23.501[2]. 

[bookmark: _Toc20204015][bookmark: _Toc27894701]4.4.3.5	N4 PFD management Procedure
This N4 procedure is used by the SMF to provision or remove all PFD(s) belonging to an Application ID in the UPF. PFD sets belonging to different Application IDs can be managed with the same PFD management request message.
The N4 PFD management procedure is a node level procedure, i.e. independent of any PDU Session.


Figure 4.4.3.5-1: PFD management in the UPF
1.	The SMF is triggered to provision or remove the PFD set belonging to an Application ID in the following cases:
	When the caching timer expires and there's no active PCC rule that refers to the corresponding application identifier, the SMF informs the UPF to remove the PFD(s) identified by the Application ID.
	When a PCC rule is provided for an Application ID corresponding to the PFD(s) that are not already provided to the UPF, the SMF shall provide the PFD(s) to the UPF (if there are no PFD(s) cached, the SMF retrieves them from the NEF (PFDF), as described in TS 23.503 [20]).
	When any update of the PFD(s) is received from NEF (PFDF), and there are still active PCC rules in UPF for the Application ID.
2.	The SMF sends a PFD management request to the UPF to provision/remove the PFD(s) corresponding to the Application ID(s).
3.	The UPF updates the PFD(s) according to the request and acknowledges by responding with a PFD management response message.
---Start of the 2nd Change---

[bookmark: _Toc27895181]5.2.5.3.2	Npcf_PolicyAuthorization_Create service operation
Service operation name: Npcf_PolicyAuthorization_Create
Description: Authorize the request, and optionally determines and installs SM Policy Control Data according to the information provided by the NF Consumer or provides Ethernet Port Management Information Container for Ethernet ports on DS-TT or NW-TT.
Inputs, Required: UE (IP or MAC) address, identification of the application session context.
Inputs, Optional: UE identity if available, DNN if available, S-NSSAI if available, Media type, Media format, bandwidth requirements, sponsored data connectivity if applicable, flow description, Application identifier, AF Communication Service Identifier, AF Record Identifier, Flow status, Priority indicator, emergency indicator, Application service provider, resource allocation outcome, AF Application Event Identifier, a list of DNAI(s) and corresponding routing profile ID(s) or N6 traffic routing information, AF Transaction Id, Early and/or late notifications about UP path management events, temporal validity condition and spatial validity condition as described in clause 5.6.7 in 23.501 [2], Background Data Transfer Reference ID, priority sharing indicator as described in clause 6.1.3.15 in TS 23.503 [20], pre-emption control information as described in clause 6.1.3.15 in TS 23.503 [20], Port Management Information Container and related port number, TSN AF parameters provided by the TSN AF to the PCF as described in clause 6.1.2.236.2.1.2 of TS 23.503 [20], QoS parameter(s) to be measured, Reporting frequency, Target of reporting as described in clause 6.1.3.21 of TS 23.503 [20].
Outputs, Required: Success or Failure (reason for failure, e.g. as defined in TS 23.503 [20] clause 6.1.3.16, clause 6.1.3.10).
Outputs, Optional: The service information that can be accepted by the PCF.
---Start of the 3rd Change---

[bookmark: _Toc27895182]5.2.5.3.3	Npcf_PolicyAuthorization_Update service operation
Service operation name: Npcf_PolicyAuthorization_Update
Description: Provides updated information to the PCF.
Inputs, Required: Identification of the application session context.
Inputs, Optional: Media type, Media format, bandwidth requirements, sponsored data connectivity if applicable, flow description, Application identifier, AF Communication Service Identifier, AF Record Identifier, Flow status, Priority indicator, Application service provider, resource allocation outcome, AF Application Event Identifier, a list of DNAI(s) and corresponding routing profile ID(s) or N6 traffic routing information, AF Transaction Id, Early and/or late notifications about UP path management events, temporal validity condition and spatial validity condition as described in clause 5.6.7 in 23.501 [2], Background Data Transfer Reference ID, priority sharing indicator as described in clause 6.1.3.15 in TS 23.503 [20], pre-emption control information as described in clause 6.1.3.15 in TS 23.503 [20], Port Management Information Container and related port number, TSN AF parameters provided by the TSN AF to the PCF as described in clause 6.1.2.236.2.1.2 of TS 23.503 [20], QoS parameter(s) to be measured, Reporting frequency, Target of reporting as described in clause 6.1.3.21 of TS 23.503 [20].
Outputs, Required: Success or Failure (reason for failure, e.g. as defined in TS 23.503 [20] clause 6.1.3.16).
Outputs, Optional: The service information that can be accepted by the PCF.
Provides updated application level information and communicates with Npcf_SMPolicyControl service to determine and install the policy according to the information provided by the NF Consumer. Updates an application context in the PCF.


[bookmark: _Toc20204485][bookmark: _Toc20204493]---Start of the 4th Change---

[bookmark: _Toc27895192]5.2.5.4.5	Npcf_SMPolicyControl_Update service operation
Service operation name: Npcf_SMPolicyControl_Update.
Description: The NF Service Consumer can request the update of the SM Policy Association to receive updated Policy information for the PDU Session.
Inputs, Required: SM Policy Association ID.
Inputs, Optional: Information on the Policy Control Request Trigger condition, as defined in clause 6.1.3.5 of TS 23.503 [20], that has been met such as Access Type, (new or removed) IPv4 address and/or IPv6 network prefix, User Location Information, UE Time Zone, Serving Network, RAT type, Session AMBR, or subscribed default QoS information, DN Authorization Profile Index, 5GS bridge information [Bridge Address (unique MAC address that identifies the bridge used to derive  the bridge ID), DS-TT MAC address, port number of manageable Ethernet ports, UE-DS-TT Residence Time], and Port Management Information Container and the related port number., MA PDU Request indication, MA PDU Network-Upgrade Allowed indication.
W-5GAN specific PDU session information provided by the SMF is specified in TS 23.316 [53].
Outputs, Required: Success or not.
Outputs, Optional: Policy information for the PDU Session as defined in clause 5.2.5.4.1.
See clause 4.16.5.1 for the usage of this service operation.
NOTE:	When this service operation is invoked by SMF, race conditions apply, which are defined in TS 29.513 [47].


---Start of the 5th Change---

[bookmark: _Toc20204761][bookmark: _Toc27895475]Annex F (informative):
Information flows for 5GS integration with TSN
This annex defines the procedures for 5GS integration with TSN fully-centralized model as defined in IEEE P802.1Qcc [65], it includes 5GS Bridge information reporting and 5GS Bridge configuration.
[bookmark: _Toc20204762][bookmark: _Toc27895476]F.1	5GS Bridge information reporting


Figure F.1-1: 5GS Bridge information reporting
Identities of 5GS Bridge and UPF/NW-TT ports are pre-configured on the UPF based on deployment.
1.	PDU Session Establishment as defined clause 4.3.2.2.1-1 is used to establish a PDU Session serving for TSC.
	During this procedure, the SMF selects a UPF, which supports functions as defined in clause 5.28.1 of TS 23.501 [2], for the PDU Session.
	During this procedure, the SMF receives the UE-DS-TT residence time, DS-TT MAC address for this PDU Session and port management capabilities from the DS-TT/UE in PDU Session Establishment request, and receives the allocated port number for DS-TT, port number for NW-TT and Bridge ID in N4 Session Establishment Response message. The SMF requests the UPF/NW-TT to report the time comparison between TSN GM time and 5G GM time. The UPF allocates the port number for DS-TT and decides port number for NW-TT, Bridge ID after receiving N4 Session Establishment Request message. The SMF constructs the above received information as 5GS Bridge information.
2.	The SMF sends the 5GS Bridge information to the TSN AF via PCF to establish/modify the 5GS Bridge. The TSN AF stores the binding relationship between 5GS Bridge ID, MAC address of the DS-TT, the DS-TT port number, NW-TT port number for the 5GS Bridge for future configuration.
3.	If supported according to the port management capabilities received from DS-TT, TSN AF retrieves txPropagationDelay and Traffic Class table from DS-TT. TSN AF also retrieves txPropagationDelay and Traffic Class table from NW-TT.
4.	If DS-TT supports neighbor discovery according to the port management capabilities received from DS-TT, then TSN AF:
-	provides DS-TT port neighbor discovery configuration to DS-TT to configure and activate the LLDP agent in DS-TT;
-	subscribes to receive Neighbor discovery information for each discovered neighbor of DS-TT (see Table 5.28.3.1-1 in TS 23.501 [2].
	If DS-TT does not support neighbor discovery, then TSN AF:
-	provides DS-TT port neighbor discovery configuration to NW-TT to configure and activate the LLDP agent in NW-TT to perform neighbor discovery on behalf of DS-TT;
-	subscribes to receive Neighbor discovery information for each discovered neighbor of DS-TT from NW-TT (see Table 5.28.3.1-1 in TS 23.501 [2].
	TSN AF:
-	writes NW-TT port neighbor discovery configuration to NW-TT to configure and activate the LLDP agent in NW-TT;
-	subscribes to receive Neighbor discovery information for each discovered neighbor of NW-TT (see Table 5.28.3.1-1 in TS 23.501 [2]).
5.	TSN AF receives notifications from NW-TT on discovered neighbors of DS-TT and NW-TT.
6.	The TSN AF maintains the received 5GS Bridge information and sends them to the CNC to register a new TSN Bridge or update an existing TSN Bridge.

[bookmark: _Toc27895477]F.2	5GS Bridge configuration
For 5GS integrating with fully-centralized model TSN network, the CNC provides TSN information to the AF.


Figure F.2-1: 5GS Bridge information configuration
1.	CNC provides TSN information to AF to derive TSN QoS information and related flow information.
Editor's note:	Which information is provided by CNC to TSN AF is FFS.
2.	The AF determines the MAC address of a PDU Session based on the previous stored associations, then triggers an AF request procedure. The AF request includes the DS-TT MAC address of the PDU session.
3.	When PCF receives the AF request, the PCF finds the correct SMF based on the DS-TT MAC address of the PDU session and notifies the SMF via Npcf_SMPolicyControl_UpdateNotify message.
4.	SMF may trigger the PDU Session Modification procedure to establish/modify a QoS Flow to transfer the TSN stream. During this procedure, the SMF provides the information received in PCC rules to the UPF via N4 Session Modification procedure.
5.	If needed, the TSN CP provides additional information (e.g. the gate control list as defined in IEEE 802.1Qbv [67]) to the TSN AF.
6.	The AF determines the MAC address of a PDU Session for the configured port based on the previous stored associations, this is used to deliver the Port Management information to the correct SMF that manages the port via PCF. The AF triggers an AF request procedure. The AF request includes the UE DS-TT MAC address (i.e. the MAC address of the PDU Session), TSN AF Parameters, Port Management information Container and the related port number as defined in clause 5.28.3 of TS 23.501 [2], as well as the port number. The port number is used by SMF to decide whether the configured port is in DS-TT or NW-TT.
[bookmark: _GoBack]7.	The PCF determines the SMF based on the MAC address received in the AF request, the PCF maps the TSN QoS parameters provided by the AF to PCC rules as described in subclause 5.28.4 in TS 23.501[2]. The PCF associates the TSN AF QoS container as received from the AF with the PCC rules and forwards the TSN AF QoS container along with the PCC rules to the SMF. The PCFand transparently transports the received Port Management information Container and related port number to SMF via Npcf_SMPolicyControl_UpdateNotify message.
8a.	If the SMF decides the port is on DS-TT based on the received port number, the SMF transports the received Port Management information Container to the UE/DS-TT in PDU Session Modification Request message.
	

8b., If the SMF decides the port is on NW-TT based on the received port number otherwise, the SMF transports the received Port Management information Container to the UPF/NW-TT in N4 Session Modification Request message. 

If the UPF sends a Clock Drift Report to the SMF (after detecting drift of offset or change in the cumulative rateRatio between TSN GM time and 5G GM time), the SMF adjusts the Burst Arrival Time and Periodicity from a TSN clock to the 5G clock and sends the updated TSCAI to NG-RAN.
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