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[bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc114665461]5.27.2.1	General
TSC Assistance Information (TSCAI) is defined in Table 5.27.2-1 and describes TSC traffic characteristics for use in the 5G System. TSCAI may be used by the 5G-AN, if provided by SMF. The knowledge of TSC traffic pattern is useful for 5G-AN as it allows more efficiently scheduling of QoS Flows that have a periodic, deterministic traffic characteristics either via Configured Grants, Semi-Persistent Scheduling or with Dynamic Grants.
The TSCTSF determines the TSC Assistance Container (defined in Table 5.27.2-2) based on information provided by an AF/NEF as described in clause 5.27.2.3 and provides it to the PCF for IP type and Ethernet type PDU Sessions. In the case of integration with IEEE TSN network, the TSN AF determines TSC Assistance Container as described in clause 5.27.2.2 and provides it to the PCF for Ethernet PDU Sessions. The PCF receives the TSC Assistance Container from the TSCTSF or the TSN AF and forwards it to the SMF as part of PCC rule as described in clause 6.1.3.23a of TS 23.503 [45].
The SMF binds a PCC rule with a TSC Assistance Container to a QoS Flow as described in clause 6.1.3.2.4 of TS 23.503 [45]. The SMF uses the TSC Assistance Container to derive the TSCAI for that QoS Flow and sends the derived TSCAI to the NG-RAN. The Periodicity, Burst Arrival Time, and Survival Time components of the TSCAI are specified by the SMF with respect to the 5G clock. The SMF is responsible for mapping the Burst Arrival Time and Periodicity from an external clock (when available) to the 5G clock based on the time offset and cumulative rateRatio (when available) between the external clock time and 5GS time as measured and reported by the UPF. The SMF determines the TSCAI as described in clause 5.27.2.4.
A Survival Time, which indicates the time period an application can survive without any data burst, may be provided by TSN AF/AF either in terms of maximum number of messages (message is equivalent to all packets of a data burst) or in terms of time units. Only a single data burst is expected within a single time period referred to as the periodicity.
The SMF may send an update of the TSCAI to the NG-RAN as defined in clauses 4.3.3.2, 4.9.1.2.2 and 4.9.1.3.2 of TS 23.502 [3].
Table 5.27.2-1: TSC Assistance Information (TSCAI)
	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 data bursts.

	Burst Arrival Time (optional)
	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).

	Survival Time (optional)
	Survival Time, as defined in TS 22.261 [2], refers to the time period an application can survive without any data burst.

	Burst Arrival Time Window (BAT Window) (optional)
(NOTE 1) (NOTE 2)
	It indicates the acceptable earliest and latest arrival time of the traffic of the AF 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).

	Capability for BAT adaptation (optional)  (NOTE 1)
	It indicates whether the AF is able to adjust the burst sending time.

	NOTE 1: Only one of the parameters can be provided. 
NOTE 2: The parameter only exists when there is Burst Arrival Time in TSCAI.



Table 5.27.2-2: TSC Assistance Container (TSCAC)
	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 data bursts.

	Burst Arrival Time (optional)
	The time when the first packet of the data burst arrives at the ingress port of 5GS for a given flow direction (DS-TT for uplink, NW-TT for downlink).

	Survival Time (optional)
	It refers to the time period an application can survive without any data burst, as defined in TS 22.261 [2].

	Time Domain (optional)
	The (g)PTP domain of the TSC flow.

	Burst Arrival Time Window (BAT Window) (optional)
(NOTE 1) (NOTE 2)
	It indicates the acceptable earliest and latest arrival time of the traffic of the AF at the ingress port of 5GS for a given flow direction (DS-TT for uplink, NW-TT for downlink).

	Capability for BAT adaptation (optional) (NOTE 1)
	It indicates whether the AF is able to adjust the burst sending time.

	NOTE 1: Only one of the parameters can be provided. 
NOTE 2: The parameter only exists when there is Burst Arrival Time in TSCAC.



* * * * Second change * * * *
[bookmark: _Toc114665464]5.27.2.4	TSCAI determination based on TSC Assistance Container
The SMF determines the TSCAI (defined in Table 5.27.2-1) for the QoS Flow based on the TSC Assistance Container of the PCC rule bound to the QoS Flow. This clause is applicable irrespective of whether the TSC Assistance Container is determined by the TSN AF or by the TSCTSF.
The Burst Arrival Time and Periodicity component of the TSCAI that the SMF sends to the 5G-AN are specified with respect to the 5G clock. The SMF is responsible for mapping the Burst Arrival Time and Periodicity in the TSC Assistance Container from an external clock to the 5G clock based on the time offset and cumulative rateRatio (when available) between external time and 5GS time as measured and reported by the UPF. The SMF may correct the TSCAI based on the UPF report for time offset and cumulative rateRatio between external PTP 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 TSC 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.
-	For traffic in uplink direction, the SMF corrects the Burst Arrival Time in the TSC 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 TSC Assistance Container using the cumulative rateRatio if the cumulative rateRatio was previously received from the UPF and sets the TSCAI Periodicity as the corrected value. Otherwise, the SMF sets the received Periodicity in the TSCAI without any correction.
-	The SMF sets the TSCAI Flow Direction as the Flow Direction in the TSC Assistance Container.
-	If Survival Time is provided in terms of maximum number of messages, the SMF converts maximum number of messages into time units by multiplying its value by the TSCAI Periodicity, and sets the TSCAI Survival Time to the calculated value. If Survival Time is provided in time units, the SMF corrects the Survival Time using the cumulative rateRatio if the cumulative rateRatio was previously received from the UPF and sets the TSCAI Survival Time to the corrected value. Otherwise, SMF sets the TSCAI Survival Time without correction.
-    For traffic in downlink direction, the SMF corrects the Burst Arrival Time Window in the TSC 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 acceptable earliest and latest arrival time window when the first packet of the data burst arrives at the AN.
-	For traffic in uplink direction, the SMF corrects the Burst Arrival Time Window in the TSC 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 acceptable earliest and latest arrival time window 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 sets the TSCAI Capability for BAT adaptation as the Capability for BAT adaptation in the TSC Assistance Container.
Depending on whether the Time Domain is provided in the TSC Assistance container, SMF may perform the following:
-	the SMF provisions the UPF/NW-TT to report the clock drifting between 5G clock and the external GM clock for the (g)PTP time domain number that is configured to the NW-TT.
-	the SMF provisions the UPF/NW-TT to report the clock drifting between 5G clock and the external GM clock for the given Time Domain number.
The SMF uses the N4 Association Setup or Update procedures as described in clause 4.4.3 of TS 23.502 [3] to provision the UPF to report the clock drifting.
If the SMF has clock drift information for a Time Domain and if the Time Domain matches with the Time Domain in the TSC Assistance Container (i.e. clock drift between 5G timing and AF supplied Time Domain determined based on UPF reporting), or Time Domain information is not provided in the TSC Assistance Container, then the SMF may adjust the TSCAI information so that it reflects the 5GS Clock as described in clause 5.27.2.1.
If the SMF does not have synchronization information for a requested Time Domain in the TSC Assistance Container, or the Time Domain in the TSC Assistance Container is set to a value = "5GS", then the TSCAI information will be used without adjustment.
In the case of drift between external GM clock and 5G clock, 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]. If the cumulative rateRatio is available and in the case of change of cumulative rateRatio between external PTP time 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.

* * * * Third change * * * *
[bookmark: _Toc106188184] 5.27.2.x	RAN feedback on Burst Arrive Time offset
If the AF includes its capability for BAT adaptation or BAT window in TSCAC as described in clause 5.27.2.1, the PCF includes the TSCAC for the corresponding PCC Rule via the SM policy control service to the SMF.
The SMF derives the TSCAI as described in clause 5.27.2.4.
· If there is capability for BAT adaptation or BAT window together with BAT in TSCAC:
The SMF includes TSCAI along with the QoS Flow establishment request. This indicates to the NG-RAN to provide a BAT offset in an N2 SM information as a response to the SMF if necessary.
As a response to the QoS Flow establishment request, the NG-RAN provides a "BAT offset" to make the next transmission opportunity after the burst arrive time aligned with the direction (i.e. both UL and DL) of the traffic. If BAT window is available, the BAT offset shall be within the BAT window. 
The BAT offset is provided from NG-RAN to SMF. The SMF provides the BAT offset to the PCF. The PCF will notify the AF as described in clause 6.1.3.23a of TS 23.503 [45]
If the BAT offset is omitted, the AF assumes that the initial BAT value is used as a Burst Arrival Time in 5GS.
If interworking with TSN network deployed in the transport network is supported, and if the AF includes either its capability for BAT adaptation or BAT window in TSCAC as described in clause 5.27.2.1, the SMF/CUC uses the BAT offset when it is received from the RAN to adjust the EarliestTransmitOffset and LatestTransmitOffset in the Talker/Listener Group in IEEE 802.1Qcc as described in clause 5.28a.2.
Editor’s note: Whether there can be alternative Periodicity together with BAT window is FFS.
· If there is capability for BAT adaptation without BAT in TSCAC:
The SMF includes capability for BAT adaptation into TSCAI as described in clause 5.27.2.4.
When the NG-RAN receives capability for BAT adaptation in TSCAI, if the NG-RAN determines that the PDB of the QoS flow cannot be fulfilled, the NG-RAN shall send a notification towards SMF that the "GFBR can no longer be guaranteed" as described in clause 5.7.2.4 together with a BAT offset value as following: 
· For downlink flow packets, the NG-RAN determines a time offset value by reference to the offset between the current received bursts and the next transmission opportunity in downlink at NG-RAN.
· For uplink flow packets, the NG-RAN sends the BAT offset threshold value to the UE via RRC signalling for the BAT offset report. The UE determines a time offset value by reference to the current received packet and the next transmission opportunity in uplink at UE. The UE sends the BAT offset to RAN when the time offset value reaches the threshold.
Editor’s note: UL BAT adaptation and the associated RRC signaling as described above is to be confirmed by RAN2.
The BAT offset is provided from NG-RAN to SMF.  The SMF provides the updated BAT offset to the PCF. The PCF will notify the AF as described in clause 6.1.3.23a of TS 23.503 [45]
* * * * End of changes * * * *
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