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	Reason for change:
	As described in clause 5.27, for traffic in downlink direction, the SMF corrects the Burst Arrival Time in the TSN Assistance Container based on the latest received time offset measurement from the UPF and sets the TSCAI Burst Arrival Time as the sum of the corrected value and CN PDB as described in clause 5.7.3.4, representing the latest possible time when the first packet of the data burst arrives at the AN. However, the dynamic value of CN PDB can be configured in NG-RAN. In that case, the SMF cannot generate the TSCAI BAT correctly.

Besides, it is proposed to clarify all RAN nodes that support Xn with each other support TSCAI homogenously for each release respectively, since Release 16 as triggered by R3-238038 to support the Xn handover.

	
	

	Summary of change:
	If the dynamic value of CN PDB is configured in NG-RAN as described in clause 5.7.3.4, NG-RAN sets TSCAI Burst Arrival Time as the sum of TSCAI Burst Arrival Time received from the SMF and dynamic value of CN PDB minus the static value for the CN PDB of the corresponding 5QI.

Add a note that it is assumed all RAN nodes that support Xn with each other support TSCAI homogenously.

	
	

	Consequences if not approved:
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[bookmark: _Toc153797253][bookmark: _Toc51769443][bookmark: _Toc47342742][bookmark: _Toc45183900][bookmark: _Toc36187996][bookmark: _Toc27846865][bookmark: _Toc20150066]5.27.2	TSC Assistance Information (TSCAI)
NOTE 1:	This clause assumes that PSFP information as defined in IEEE Std 802.1Q [98] and Table 5.28.3.1-1is provided by CNC. PSFP information may be provided by CNC if TSN AF has declared PSFP support to CNC. TSN AF indicates the support for PSFP to CNC only if all the DS-TT and NW-TT ports of the 5GS Bridge have indicated support of PSFP. Means to derive TSCAI if PSFP is not supported by 5GS and/or the CNC are beyond the scope of this specification.
TSC assistance information describes TSC traffic characteristics for use in the 5G System. The knowledge of TSN traffic pattern is useful for the gNB to allow it to more efficiently schedule periodic, deterministic traffic flows either via Configured Grants, Semi-Persistent Scheduling or with dynamic grants. TSC assistance information, as defined in Table 5.27.2-1, is provided from SMF to 5G-AN, e.g. upon QoS Flow establishment. The TSCAI parameters are set according to corresponding parameters obtained from the TSN AF, when available. The TSN AF may be able to identify the ingress port and thereby the PDU session as described in clause 5.28.2.
The TSN AF interfaces towards the CNC for the PSFP (IEEE Std 802.1Q [98]) managed objects that correspond to the PSFP functionality implemented by the DS-TT and the NW-TT. Thus, when PSFP information is provided by the CNC, the TSN AF may extract relevant parameters from the PSFP configuration. The TSN AF calculates traffic pattern parameters (such as burst arrival time with reference to the ingress port and periodicity). TSN AF also obtains the flow direction as specified in clause 5.28.2. TSN AF is responsible for forwarding these parameters in TSC Assistance Container to the SMF (via PCF). TSN AF may enable aggregation of TSN streams if the TSN streams belong to the same traffic class, terminate in the same egress port and have the same periodicity and compatible Burst arrival time. One set of parameters and one container are calculated by the TSN AF for multiple TSN streams to enable aggregation of TSN streams to the same QoS Flow.
Annex I describe how the traffic pattern information is determined.
NOTE 2:	Further details of aggregation of TSN streams (including determination of burst arrival times that are compatible so that TSN streams can be aggregated) are left for implementation.
In this case, TSN AF creates one TSC Assistance Container for the aggregated TSN streams. The SMF will bind PCC rules with a TSC Assistance Container as described in clause 6.1.3.2.4 of TS 23.503 [45]. The SMF derives TSCAI on a per QoS Flow basis and sends it to 5G-AN. The Burst Arrival Time and Periodicity component of the TSCAI that the SMF signals to the 5G-AN are specified with respect to the 5G clock. The SMF is responsible for mapping the Burst Arrival Time and Periodicity from a TSN clock to the 5G clock based on the time offset and cumulative rateRatio between TSN time and 5GS time as measured and reported by the UPF.
The TSCAI parameter determination in SMF is done as follows:
-	For traffic in downlink direction, the SMF corrects the Burst Arrival Time in the TSN Assistance Container based on the latest received time offset measurement from the UPF and sets the TSCAI Burst Arrival Time as the sum of the corrected value and CN PDB as described in clause 5.7.3.4, representing the latest possible time when the first packet of the data burst arrives at the AN. If the dynamic value of CN PDB is configured in NG-RAN as described in clause 5.7.3.4, NG-RAN sets TSCAI Burst Arrival Time as the sum of TSCAI Burst Arrival Time received from the SMF and dynamic value of CN PDB minus the static value for the CN PDB of the corresponding 5QI.
-	For traffic in uplink direction, the SMF corrects the Burst Arrival Time in the TSN Assistance Container based on the latest received time offset measurement from the UPF and sets the TSCAI Burst Arrival Time as the sum of the corrected value and UE-DS-TT Residence Time, representing the latest possible time when the first packet of the data burst arrives at the egress of the UE. How the SMF corrects the Burst Arrival Time if the UE-DS-TT Residence Time has not been provided by the UE is up to SMF implementation.
-	The SMF corrects the Periodicity in the TSN Assistance Container by the previously received cumulative rateRatio from the UPF and sets the TSCAI Periodicity as the corrected value.
-	The SMF sets the TSCAI Flow Direction as the Flow Direction in the TSN Assistance Container.
If the dynamic value of CN PDB is configured in NG-RAN as described in clause 5.7.3.4, NG-RAN sets TSCAI Burst Arrival Time as the sum of TSCAI Burst Arrival Time received from the SMF and dynamic value of CN PDB minus the static value for the CN PDB of the corresponding 5QI.
NOTE 3:	In order for the TSN AF to get Burst Arrival Time, Periodicity on a per TSN stream basis, support for IEEE Std 802.1Q [98] (as stated in clause 4.4.8.2) Per-Stream Filtering and Policing (PSFP) with stream gate operation is a prerequisite.
The SMF provisions the UPF to report the clock drifting between 5G clock and the TSN clock for the TSN time domain number that is configured to the NW-TT, using the N4 Association Setup or Update procedures as described in clause 4.4.3 of TS 23.502 [3]. The configuration of the TSN time domain number to NW-TT is described in clause 5.28.1.
In the case of drift between TSN GM clock and 5G clock of the configured TSN time domain number, the UPF updates the offset to SMF using the N4 Report Procedure as defined in clause 4.4.3.4 of TS 23.502 [3]. In the case of change of cumulative rateRatio between TSN time of the configured TSN time domain number and 5G time, the UPF updates the cumulative rateRatio to SMF using the N4 Report Procedure as defined in clause 4.4.3.4 of TS 23.502 [3]. The SMF may then trigger a PDU Session Modification as defined in clause 4.3.3 of TS 23.502 [3] in order to update the TSCAI to the NG-RAN without requiring AN or N1 specific signalling exchange with the UE.
NOTE 4:	In order to prevent frequent updates from the UPF, the UPF sends the offset or the cumulative rateRatio only when the difference between the current measurement and the previously reported measurement is larger than a threshold as described in clause 4.4.3.4 of TS 23.502 [3].
The SMF may update the TSCAI to the NG-RAN as part of handover procedure as defined in clauses 4.9.1.2.2 and 4.9.1.3.2 of TS 23.502 [3].
Table 5.27.2-1: TSC Assistance Information
	Assistance Information
	Description

	Flow Direction
	The direction of the TSC flow (uplink or downlink).

	Periodicity
	It refers to the time period between start of two bursts.

	Burst Arrival Time
	The latest possible time when the first packet of the data burst arrives at either the ingress of the RAN (downlink flow direction) or the egress of the UE (uplink flow direction).
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