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	Reason for change:
	It addresses the following FASMO items:
#22	TSC Burst Size calculation and maximum flow bitrate has not been stated in TS 23.501, new Annex I.
#25	Correction to Annex I – It states that the AF aggregates the TSN stream(s) but this is incorrect. Factually, AF creates one set of TSN QoS container for multiple TSN streams to enable aggregation of TSN streams [to single QoS flow] “. The aggregation of TSN streams into a single QoS flow actually happens in the UPF based on rules configured by the SMF.

1) Current text assumes the AF can aggregate TSN streams into a single QoS flow as long as the periodicities align but this doesn’t always work, let us take the following example:
1 - Periodicities are all 30 msec. (adjusting a few orders of magnitude to be a bit more realistic)
2 – TSN Stream-1 starts at 1pm, TSN-Stream-2 starts at 1 pm + 10 msec, and TSN-Stream 3 starts at 1pm+15 msec.
With only one BAT, per QoS Flow, it is not possible to aggregate these TSN streams (on the one QoS Flow).  The periodicities are off-set.
If we had instead the following:
TSN Stream-1 starts at 1pm, TSN-Stream-2 starts at 1 pm + 30 msec, and TSN-Stream 3 starts at 1pm+60 msec.
Thus it should be clear that the BAT is also compatible in the above example, but actually which burst arrival times are compatible is determined by TSN AF implementation. Furthermore, AF is actually not doing the aggregation itself rather it is enabling the aggregation of TSN streams by combining the parameters. In other words, 
“one set of parameters and one container are being calculated by the AF for multiple TSN streams to enable aggregation of TSN streams [to single QoS flow] “
So, it should be corrected and clarified to be more accurate.

2) TSN Time Sync Annex still has an Editor’s note that should be removed

	
	

	Summary of change:
	1) Clarify that the AF enables aggregation, also add that compatible BAT is needed in order to aggregate TSN streams.
2) Fix TSN Time Sync Annex to remove the EN and replace with the correct TS reference.
3)  Clarification on compatible BAT
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Start of Change
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 AF gets per TSN stream traffic characteristics according to IEEE 802.1Q [98] clause 8.6.5.1 for 5GS logical bridge to identify the PDU session for the UL traffic.
The determination of the TSCAI by the 5GC is based on information received from the TSN AF via PCF. The TSN AF is responsible for obtaining PSFP (IEEE 802.1Q [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 enable aggregate 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 being calculated by the 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 1:	Further details of aggregation of TSN streams (incl. determination of burst arrival times that are compatible so that TSN streams can be aggregated) are left for implementation.
The TSN AF may aggregate multiple TSN Streams if they have the same periodicity and traffic class. In this case, TSN AF creates one TSN QoS container for the aggregated TSN streams. 5GC derives TSCAI on a per QoS Flow basis and send 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 5GC is responsible for mapping the Burst Arrival Time and Periodicity from a TSN clock (that the TSN stream is based on) 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. 5GC sets the DL TSCAI Burst Arrival Time as the sum of TSN QoS Burst Arrival Time and CN PDB. 5GC sets the UL TSCAI Burst Arrival Time as the sum of TSN QoS Burst Arrival Time and UE-DS-TT Residence Time. 5GC sets the Periodicity as the TSN QoS Periodicity.
NOTE 2:	In order to get Burst Arrival Time, Periodicity on a per TSN stream basis, support for IEEE 802.1Q [98] (as stated in clause 4.4.8.2) Per-Stream Filtering and Policing (PSFP) with stream gate operation is a prerequisite.
In the case of drift between TSN time and 5G time, the UPF updates the offset to SMF. In the case of change of cumulative rateRatio between TSN time and 5G time, the UPF updates the cumulative rateRatio 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 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.
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).



Next Change
Annex H (normative):
TSN usage guidelines
[bookmark: _Toc27847127]H.1	General
This Annex provides guidelines on the use of certain specific IEEE parameters and protocol messages in case of TSN as described in clause 5.27.
[bookmark: _Toc27847128]H.2	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]. TS 24.535[xx] specifies the fields in the gPTP Sync message.
Editor's note:	TS XX.XXX will provide the specification of the fields in the gPTP Sync message.
[bookmark: _Toc27847129]
Next Change
Annex I (normative):
TSN usage guidelines
[bookmark: _Toc27847130]I.1	Determination of 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 IEEE standard information.
Additional traffic pattern parameters such as maximum burst size and maximum flow bitrate can be mapped to MDBV and GFBR.
The traffic pattern parameter determination based on PSFP (IEEE P802.1Q [98]) is as follows:
-	Periodicity of a TSN stream is set equal to PSFPAdminCycleTime if there is only one PSFPGateControlEntry with a PSFPgateStatesValue set to Open in the PSFPAdminControlList. If there is more than one PSFPGateControlEntry with a PSFPgateStatesValue set to Open in the PSFPAdminControlList, then the Periodicity of the TSN Stream is set equal to sum of the timeIntervalValues from the first gate open instance to a next gate open instance in the PSFPAdminControlList. For aggregated TSN streams with same periodicity and compatible Burst Arrival Times, the periodicity of the aggregated flow of these TSN Streams is set equal to PSFPAdminCycleTime received from CNC for one of the TSN streams that are aggregated.
[bookmark: _Hlk30055975]NOTE:	Given that only TSN streams that have the same periodicity and compatible Burst Arrival Time can be aggregated, the PSFPAdminCycleTime for those TSN streams is assumed to be the same.
-	Burst Arrival time of a TSN stream at the ingress port is determined based on the following conditions:
[bookmark: _Hlk30056091]-	The Burst Arrival Time of a TSN Stream should be set to PSFPAdminBaseTime plus the sum of the 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 Burst 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 determined based on the following conditions:
-	If the ingress port PSFP information is targeted for a DS-TT port, the Flow direction is UL. If the ingress port 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.
-	Burst Size of a TSN stream at the ingress port (which is useful to map to MDBV) is determined based on the following conditions:
-	The Burst Size may be determined from TSN Stream gate control operations in the PSFPAdminControlList . If in the PSFPAdminControlList, IntervalOctetMax is provided for a PSFPGateControlEntry with an “open” PSFPgateStatesValue, the Burst Size is set to the IntervalOctetMax for that control list entry. If IntervalOctetMax is not provided, the Burst Size is set to the timeIntervalValue (converted from ns to s) of the PSFPGateControlEntry with an “open” PSFPgateStatesValue multiplied by the port bitrate. 
-	When multiple compatible TSN Streams are aggregated, the Burst Size is set to the sum of the Burst Sizes for each TSN stream as determined above. 
-	Maximum Flow Bitrate size of a TSN stream (which is useful to map to GFBR) is determined as follows: 
-	The Maximum Flow Bitrate of a TSN Stream is equal to the summation of all timeIntervalValue (converted from ns to s) with PSFPgateStatesValue = Open, multiplied by the bitrate of the corresponding port, and divided by PSFPAdminCycleTime. For aggregated TSN streams, the same calculation is performed over the burst of aggregated streams (calculated using superposition, i.e., timeIntervalValue with PSFPgateStatesValue = Open of every stream is summed up, as they are assumed to have same periodicity, compatible Burst arrival time, and same traffic class if they are to be aggregated. 
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