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	Reason for change:
	In the SA2#144E meeting, there is argument on signalling path and TSC Assistance Container between PCF and trusted AF.
In Rel-16, the TSN AF creates the TSC Assistance Container and request Qos to PCF and send TSC Assistance Containerto SMF via PCF.
In Rel-17 IIoT, the AF send the TSC Qos information to NEF, the NEF create the TSC Assistance Container and send it with TSC Qos requirement to PCF.
But for the non-TSC AF or trust AF, the argument is how to create the TSC Assistance Container.There are several alternatives:
a) The AF create the conteainer, and send to PCF directly
b) The AF always send the request to NEF, and NEF create the container
c) The AF send the periodicity to SMF via PCF, and SMF use it to create TSCAI.
In the last meeting, the alt-b is objected by many companies.
To compromise, this CR proposes, the AF either:
· follow the same procedure with untrust AF for TSC (i.e. via NEF), or
· The AF send the periodicity to SMF via PCF, and SMF use it to create TSCAI.


	
	

	Summary of change:
	For the non-TSC AF or trust AF, it either send the request to NEF, or send the periodicity to SMF via PCF, and SMF use it to create TSCAI.

	
	

	Consequences if not approved:
	It is unclear, what procedure is used for trusted AF or non-TSC service AF.
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[bookmark: _Toc20150066][bookmark: _Toc27846865][bookmark: _Toc36187996][bookmark: _Toc45183900][bookmark: _Toc47342742][bookmark: _Toc51769443][bookmark: _Toc68015779]5.27.2	TSC Assistance Information (TSCAI)
[bookmark: _Toc68015780]5.27.2.1	General
TSC Assistance Information (TSCAI) describes TSC traffic characteristics for use in the 5G System. TSCAI may optionally be used by 5G-AN if provided by SMF. The knowledge of TSC traffic pattern is useful for 5G-AN to allow it to more efficiently schedule periodic, deterministic traffic flows either via Configured Grants, Semi-Persistent Scheduling or with Dynamic Grants.
NEF may determine TSC Assistance Container based on information provided by an AF as in clause 5.27.2.3 and may provide it to PCF for IP type and Ethernet type PDU sessions. In case of integration with IEEE TSN network, TSN AF may determine TSC Assistance Container as described in clause 5.27.2.2 and provide it to PCF for Ethernet PDU sessions in case of integration with IEEE TSN. PCF provides the TSC Assistance Container to SMF as part of PCC rules.
For TSC, the AF provides the traffic pattern parameters such as Burst Arrival Time with reference to the ingress port, Periodicity, Flow Direction and Survival Time to the NEF. The NEF is responsible for forwarding these parameters in TSC Assistance Container to the SMF (via PCF).
For the non-TSC service with periodicity requirement, the AF either follow the TSC handling (i.e. via NEF), or the AF may send the periodicity to SMF via PCF as definend by 5.27.2.X.
SMF binds PCC rules with a TSC Assistance Container as described in clause 6.1.3.2.4 of TS 23.503 [45]. SMF uses the TSC Assistance Container to derive TSCAI as defined in Table 5.27.2-1 on a per QoS Flow basis and sends it to NG-RAN. The Periodicity, Burst Arrival Time, and Survival Time components of the TSCAI that the SMF signals to the NG-RAN are specified with respect to the 5G clock. The SMF may update the TSCAI to NG-RAN as part of handover procedure as defined in TS 23.502 [3] clauses 4.9.1.2.2 and 4.9.1.3.2. 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 between the external clock 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.
Survival Time may be provided by TSN AF/AF either in terms of maximum number of messages or in time units, where a time unit is equivalent to the Periodicity. During a single period, single burst is expected. If Survival Time is provided in terms of maximum number of messages, the SMF coverts it into time units by multiplying its value by the Periodicity provided in the TSCAI Container. The SMF corrects the Survival Time in time units by the previously received cumulative rateRatio from the UPF and sets the TSCAI Survival Time to the corrected value.
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 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 egress interface of the UE (uplink flow direction).

	Survival Time (Optional)
	It refers to the time period an application can survive without any burst, as defined in clause C.2.3 of TS 22.104 [105].
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[bookmark: _Toc68015782]5.27.2.3	TSC Assistance Container determination by NEF
The NEF constructs TSC Assistance Container based on information provided by the AF for IP or Ethernet type PDU Sessions.
The AF may provide Flow Direction, Burst Arrival Time at the UE/DS-TT (uplink) or UPF/NW-TT (downlink), Burst Size, Periodicity, Survival Time, and a Time Domain to the NEF. Based on these parameters, the NEF constructs a TSC Assistance Container and provides it to PCF.
The NEF sends the TSC Assistance Container to PCF as follows:
-	The NEF uses the UE IP address/MAC address to identify the PCF and N5 association related to the PDU Session of UE/DS-TT.
NOTE:	For the non-TSC service, the AF also can use the NEF exposure service for requesting periodicity Qos.
[bookmark: _Toc68015783]
5.27.2.4	TSCAI determination based on TSC Assistance Container
This clause is applicable when TSC Assistance Container is determined either by TSN AF or by the NEF.
 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 between external 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.
-	The SMF corrects the Periodicity in the TSC 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 TSC Assistance Container.
If the SMF has clock drift information for 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), then 5GS may adjust the TSCAI information so that it reflects the 5GS Clock as described in clause 5.27.2.1. If Time Domain information is not provided or the SMF does not have synchronization information for a requested Time Domain, 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 TS 23.502 [3] clause 4.4.3.4. 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 TS 23.502 [3] clause 4.4.3.4. 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 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 TS 23.502 [3] clause 4.4.3.4.




Next CHANGE

5.27.2.X	TSCAI determination based on periodicity 
For the non-TSC service with periodicity requirement, the AF may send the periodicity to PCF, and PCF send the periodicity to SMF. SMF use the periodicity to create the TSCAI.
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