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	Reason for change:
	TS 23.501 CR3203 (S2-2106689) introduces configuration to the NW-TT (and DS-TT) for the TSN time domain number that is used in the bridge configuration between CNC and 5GS. The NW-TT and DS-TT map PSFP and scheduled traffic mapping information from the configured TSN time domain to 5GS time.

Since the TSN time domain that is used by the CNC for bridge configuration is introduced in TS 23.501 CR3203, the same TSN time domain number should be used also for clock driting reports in SMF to adjust the TSCAI. 

However, SMF is not aware of the configured TSN time domain in NW-TT. The SMF should be able to request the UPF to report the clock drifting for the TSN time domain number that is configured to the NW-TT. TS 29.244 states that the SMF may omit the TSN time domain number in the provisioning request; in this case the UFP reports the clock drift for all TSN domain numbers the UPF is connected to:

TSN Time Domain Number: When present, this IE shall identifiy the TSN time domain(s) for which clock drift information is requested.
…
The absence of this IE shall indicate that the request targets all the TSN time domains the UPF is connected to.


The UPF may support one or more NW-TTs. In case of multiple NW-TTs in UPF, the SMF may receive clock drifting reports from each NW-TT. The TSN time domain(s) in the reports may be the same. The SMF should be able to associate the report with the corresponding N4 sessions and NW-TTs. 

See CR3360 for corresponding changes to TS 23.501.


	
	

	Summary of change:
	In 4.4.3.1 (N4 Association Setup Procedure), add a possibility for the SMF to omit the TSN time domain number in the clock drift request; in this case the UPF shall report the clock drift for all TSN time domains the UPF is connected to (this is alignment with Stage 3).

In 4.4.3.2 (N4 Association Update Procedure), add a reference to clause 4.4.3.1 for provisioning the clock drift reports.

In 4.4.3.4 (N4 Report Procedure), add Network Instance and DNN/S-NSSAI as optional parameters to the reports. Add a note that SMF can use the parameters to associate the report with the N4 sessions and NW-TT.  


   

	
	

	Consequences if not approved:
	Adjusting the TSCAI based on clock drift reports is not possible 
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[bookmark: _Toc91149041]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 these procedures.
The setup of an N4 association is initiated by the SMF. SMF and UPF may additionally support an N4 association initiated by UPF.
The SMF should only establish an N4 association with a UPF that supports F-TEID allocation at the UPF.
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 workingtime domains by provisioning TSN Clock Drift Report and providing the corresponding Time domain number(s) as specified in TS 29.244 [69]. The SMF may omit the Time domain number in the request; in this case the UPF shall report the clock drift for all Time domains the UPF is connected to.



Figure 4.4.3.1-1: N4 association setup procedure initiated by SMF
The UPF may initiate the N4 Association Setup procedure to request to setup an N4 association towards a SMF prior to establishing a first N4 session on this UPF.
When receiving an N4 Association Setup Request, the SMF shall send an N4 Association Setup Response.


Figure 4.4.3.1-2: N4 association setup procedure initiated by UPF
[bookmark: _Toc91149042]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 clause 4.4.3.1TS 29.244 [69].


Figure 4.4.3.2-1: SMF initiated N4 association update procedure


Figure 4.4.3.2-2: UPF initiated N4 association update procedure


>>>>NEXT CHANGE<<<<

[bookmark: _Toc20204014][bookmark: _Toc27894700][bookmark: _Toc36191767][bookmark: _Toc45192853][bookmark: _Toc47592485][bookmark: _Toc51834566][bookmark: _Toc91149044]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 [69].


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 rate Ratio according to the provisioning from the SMF as defined in clause 5.27.2 of TS 23.501 [2]. The UPF includes the Network Instance (if available) and the combination of DNN and S-NSSAI (if available) in the report. 
NOTE: 	When the UPF supports more than one NW-TT, the SMF can use the Network Instance or DNN/S-NSSAI to associate the report with the corresponding N4 sessions and NW-TT.


>>>>NEXT CHANGE<<<<


[bookmark: _Toc91149892]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. The SMF requests the UPF/NW-TT to measure and report the clock drift between the TSN GM time and 5GS GM time for one or more TSN time working domains.
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 Ethernet port and Bridge ID in N4 Session Establishment Response message. The UPF allocates the port number for DS-TT, Bridge ID after receiving N4 Session Establishment Request message.
2.	The SMF sends the information received in step 1 to the TSN AF via PCF to establish/modify the 5GS Bridge. The Npcf_PolicyAuthorization_Notify message in step 2b is delivered via the pre-configured AF session as described in clause 4.16.5.1. The TSN AF stores the binding relationship between 5GS Bridge ID, MAC address of the DS-TT Ethernet port and also updates 5GS bridge delay as defined in clause 5.27.5 of TS 23.501 [2] for future configuration. The TSN AF requests creation of a new AF session associated with the MAC address of the DS-TT Ethernet port using the Npcf_PolicyAuthorization_Create operation (step 2c) and subscribes for TSN events over the newly created AF session using the Npcf_PolicyAuthorization_Subscribe operation (step 2d).
	Using the 5GS Bridge ID received in step 2b the TSN AF subscribes with the NW-TT for receiving bridge management information changes for the 5GS bridge indicated by the 5GS Bridge ID as described in clause 5.28.3.1 of TS 23.501 [2].
	After receiving a Bridge Management Information Container (BMIC) containing the NW-TT port numbers, the TSN AF subscribes with the NW-TT for receiving NW-TT port management information changes for the NW-TT port indicated by each of the NW-TT port numbers as described in clause 5.28.3.1 of TS 23.501 [2].
	The TSN AF can use any PDU Session to subscribe with the NW-TT for bridge or port management information notifications. Similarly, the UPF can use any PDU Session to send bridge or port management information notifications.
3.	If DS-TT has indicated support for the TSN Time domain number in the port management capabilities, TSN AF provides the TSN Time domain number to DS-TT. Optionally, TSN AF provides the TSN Time domain number to NW-TT.
4.	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.
NOTE:	It is assumed that distribution of TSN GM time towards NW-TT and DS-TT for the TSN time domain is activated before TSN AF retrieves txPropagationDelay so that DS-TT and NW-TT can convert txPropagationDelay from 5GS time to TSN time before reporting txPropagationDelay to TSN AF.
5.	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]).
6.	TSN AF receives notifications from DS-TT (If DS-TT supports neighbour discovery) and NW-TT on discovered neighbors of DS-TT and NW-TT.
7.	The TSN AF constructs the above received information as 5GS Bridge information and sends them to the CNC to register a new TSN Bridge or update an existing TSN Bridge.

>>>>END OF CHANGES<<<<
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