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	Reason for change:
	Last meeting, there were discussions whether to change the TSCAI Time conversion point from the SMF to the TSN AF.


Figure 1: The SMF converts TSCAI



Figure 2: The TSN AF converts TSCAI

From Figure 1 and Figure 2, we can see the followings.
Observation 1. The UPF knows both the 5GS clock and TSN clock.
Observation 2. The UPF reports to SMF for a session including the clock difference information.
Observation 3. The SMF is the entity that takes care of the QoS setup and modifiation.
Observation 4. Convaying the the clock difference information to TSN AF and delverying QoS setup trigger back to the SMF incurs unnecessary signaling and latency.
Observation 5. If necessary, the SMF can convert TSN stream requirements into 5GS rqeuirements and reselect the 5QI among 5QIs from the PCF.

According to the above observations, we propose the following.

Proposal. We should update the TS23.501 so that the SMF will handle the TSCAI conversion from TSN clock base into 5GS clock base.


	
	

	Summary of change:
	The SMF is responsible for mapping TSCAI from TSN clock base into 5GS clock base.

	
	

	Consequences if not approved:
	The section is not clear.
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[bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc20150066]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 SMF 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 aggregate TSN streams if the TSN streams belong to the same traffic class, terminate in the same egress port and have the same periodicity.
Annex I describe how the traffic pattern information is determined.
NOTE 1:	Further details of aggregation of TSN streams 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 SMF 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 SMF 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 SMF sets the DL TSCAI Burst Arrival Time as the sum of TSN QoS Burst Arrival Time and CN PDB. 5GC SMF sets the UL TSCAI Burst Arrival Time as the sum of TSN QoS Burst Arrival Time and UE-DS-TT Residence Time. 5GC SMF 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).





* * * * End of changes * * * *
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