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	Reason for change:
	It has been stated in the LS response letter from IEEE 802.1 (S2-1908729) that to obtain TSCAI, it is useful to leverage PSFP information (IEEE 802.1Q). In the approved contribution (ZTE’s S2-1910620) the cover page of the CR stated that it would include “how to calculate TSCAI”. However, that specification was not integrated in the changes. Moreover, in the contributions S2-1909405 and S2-1911929, it is proposed the way to use PSFP information in order to calculate the traffic pattern parameters that are the basis for determining TSCAI for single TSN Stream or for an aggregated flow of multiple TSN Streams. 
A minimum set of PSFP parameters (extracted from IEEE 802.1Q), necessary for TSCAI calculation and for emulating filtering and policing at the ingress ports, is specified. The calculation of the traffic pattern parameters (related to TSCAI) using PSFP parameters is also specified.

	
	

	Summary of change:
	Add the calculation of traffic pattern parameters based on specific PSFP parameters performed by the TSN AF. The SMF will use those parameters to determine the TSCAI. Note the assumption that there is a single PSFP filter linked to a single PSFP gate, and every PSFP filter specifies a unique Stream ID value. Add relevant PSFP parameters to the Port Management Information container, such that ingress ports (i.e., DS-TT and NW-TT ports) can emulate PSFP.
[bookmark: _Hlk24770290]Rev 2: Clarification that an optimal selection of the TSN Streams to be aggregated is left for implementation, however, Streams should share same traffic class, same periodicity, and terminate in the same egress port. 

	
	

	Consequences if not approved:
	Unknown handling of the PSFP parameters, which are the way forward to calculate the TSCAI, and to emulate filtering and policing at the ports.
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	Other comments:
	There are two Annex H, so correcting the second Annex H to Annex X for MCC to give a new letter for the second Annex H
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[bookmark: _Toc20150066]***BEGIN CHANGES***
5.27.2	TSC Assistance Information (TSCAI)
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 AF. The maximum value of TSC Burst Size should be mapped to a 5QI with MDBV that is equal or higher. For TSC QoS Flows, MDBV (described in clause 5.7.3.7) is set to the Maximum Burst Size of the aggregated TSC streams to be allocated to this QoS Flow. If the AF does not provide a TSC Burst Size for aggregated TSC streams, then the MDBV is set to the default value for the TSC 5QI of the corresponding traffic class.
The determination of the TSCAI by the SMF is based on information received from the TSN AF. The TSN AF is responsible for obtaining PSFP [98] parameters and use them to calculate traffic pattern parameters (such as burst arrival time with reference to the ingress port, periodicity, and flow direction) and responsible of forwarding these parameters to the SMF (via PCF). TSN AF may aggregate TSN streams if the TSN streams belong to the same traffic class, terminate in the same egress port and have the same periodicity. 
NOTE 1:	Further details of aggregation of TSN streams are left for implementation. 
Annex H describes how the traffic pattern information is calculated.
The Burst Arrival Time component of the TSCAI that is signalled to the 5G-AN is specified with respect to the 5G clock. The SMF is responsible for mapping the Burst Arrival Time from a TSN clock (that the TSN stream is based on) to the 5G clock based on the time offset between TSN time and 5GS time reported from the UPF which can measure the time offset between the TSN time and 5GS time.
In the case of drift between TSN time and 5G time, the UPF updates the offset to SMF. The SMF may then trigger a PDU Session Modification as defined in TS 23.502 [3] clause 4.3.3 in order to update the TSCAI parameter to the NG-RAN without requiring AN or N1 specific signalling exchange with the UE.
NOTE 3:	In order to prevent frequent offset updates from the UPF, the UPF sends the offset only when the time drift is larger than a threshold.
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 arrival time of the data burst at either the ingress of the RAN (downlink flow direction) or egress interface of the UE (uplink flow direction).




[bookmark: _Hlk25221249]***NEXT CHANGE***

[bookmark: _Toc20150318]Annex H (normative): TSN time synchronization usage guidelines
[bookmark: _Toc20150308][bookmark: _GoBack]H.1	General
This Annex provides implementation guidelines for certian specific IEEE parameters and protocol messages in case of TSN as described in clause 5.27.
[bookmark: _Toc20150309]H.2	Signalling of ingress time for time synchronization

Signalling of ingress time for time synchronization
The ingress time is provided from the NW-TT/UPF to the DS-TT/UE as part of a gPTP Sync or Follow_up message using the Suffix field defined in clause 13.4 of IEEE 1588-2008 [107]. The structure of the Suffix field follows the recommendation of clause 14.3 of IEEE 1588-2008 [107], with an organizationId specific to 3GPP, an organizationSubType referring to an ingress timestamp, and data field that can carry the originTimestamp datatype of the Sync message defined in clause 13.6.1 of IEEE 1588-2008 [107].
Editor's note:	TS XX.XXX will provide the specification of the fields in the gPTP Sync message.


H.3	TSCAI calculation using traffic pattern information using PSFP
As described in clause 5.27.2, the calculation of the TSCAI relies upon mapping of information for the TSN stream(s) based upon certain information.
[bookmark: _Toc20150319]
The traffic pattern parameter calculation based on PSFP [98] is as follows:
-	Periodicity of a TSN stream is set equal to PSFPAdminCycleTime. For aggregated TSN streams the periodicity is set equal to PSFPAdminCycleTime received from CNC for one of the TSN streams that are aggregated.
NOTE:	Given that only TSN streams that have the same periodicity can be aggregated, the PSFPAdminCycleTime for those TSN streams is the same.
-	Arrival time of a TSN stream at the ingress port is calculated based on the following conditions:
-	If the PSFPgateStatesValue is Closed for the first timeIntervalValue, then the Arrival time is set to PSFPAdminBaseTime plus the first timeIntervalValue. If the PSFPgateStatesValue is Open for the first timeIntervalValue, then the Arrival time is set to PSFPAdminBaseTime. For aggregated TSN streams, the arrival time is calculated similarly, but using the time interval to the first PSFPgateStatesValue that is Open from the aggregated TSN streams.
-	Flow direction of a TSN stream is calculated based on the following conditions: 
-	If the PSFP information is targeted for a DS-TT port, the Flow direction is UL. If the PSFP information is targeted for a NW-TT port, the Flow direction is DL. For aggregated TSN streams, the flow direction of any TSN stream in the group is used for the aggregated flow.

***NEXT CHANGE***
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