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	Reason for change:
	How the TSCAI is used by 5GS (i.e. TT/UPF, NG-RAN and TT/UE) is unclear. This CR how to calculate the TSCAI used in TT/UPF, NG-RAN and TT/UE. And these 3 TSCAIs shall be sent during Qos flow establishment.
Rev 5:
1. The editor’s note in section 5.27.2 need to be resolved: 

Editor’s note: Which clock the periodicity and burst arrival time refer to is FFS.
It is proposed that the TSCAI parameters provided to the RAN node should refer to 5G clock, according to the following reasons:

1) If the TSCAI parameters refer to 5G clock, the RAN node need not to be synchronized with one or more TSN clock domains, hence RAN is simplified (and also align with current conclusion of TSN time sync).

2) The scheduling within the RAN node should anyway be based on 5G clock. If the reference time of the TSCAI parameters provided to RAN node is based on the external TSN clock, RAN node have to convert them to a new set of TSCAI parameters referring to 5G clock before use it, which is inefficient.     

The SMF should first convert the burst arrival time at egress port of 5GS Bridge derived from AdminControlList and AdminBaseTime to a time parameter using 5G clock as a reference and then calculate the TSACI Burst Arrival Time based on the converted time parameter.
2. AdminControlList and AdminBaseTime as defined in IEEE 802.1Qbv are provided to the 5GS bridge to control the gating on the port to realize 802.1Qbv scheduling. The agreed calculation of burst arrival time need to be clarified based on the following analysis: 
Based on AdminControlList and AdminBaseTime, the scheduling time of egress port can be derived. In downlink direction, as shown in figure 1, the TSC burst arrival time at egress port of UE-DS-TT (i.e. T1) can be derived from the these 802.1Qbv parameters. Then the Burst Arrival Time at RAN = T1 – AN PDB - UE-DS-TT residence time = T1 -  (PDB - CN PDB) - UE-DS-TT residence time.
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Figure 1 Burst arrival time at RAN in downlink

In uplink direction, as shown in figure 2, the TSC burst arrival time at egress port of UPF (i.e. T2) can be derived from the provided 802.1Qbv parameters. Then the Burst Arrival Time at UE’s egress interface = T2 - PDB - UPF residence time.
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Figure 2 Burst arrival time at UE’s egress interface in uplink

NOTE: Since the PDB and CN PDB are not the actual delay but the maximum delay of the corresponding segment, the packet may arrive at RAN before the calculated burst arrival time, how does RAN handle the earlier packet is up to the implementation.

	
	

	Summary of change :
	Removing EN, and describe the how to use TSCAI.

Rev 5:
1. Clarify the burst arrival time should be derived based on the AdminControlList and AdminBaseTime, and PDB.

2. Clarify the TSCAI is based on 5G clock. The SMF should first convert the burst arrival time at egress port of 5GS Bridge derived from AdminControlList and AdminBaseTime to a time parameter using 5G clock as reference and then calculate the TSACI Burst Arrival Time based on the converted time parameter.

	
	

	Consequences if not approved:
	How the TSCAI is used by 5GS (i.e. TT/UPF, NG-RAN and TT/UE) is unclear.

Rev 5:
Caculation of burst arrival time used by RAN is not fully specified.
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	Other comments:
	


* * * * Start of 1st Change * * * * 
5.27.3
Support for TSC QoS Flows

TSC QoS flows use a Delay Critical GBR resource type, standardized 5QIs as in clause 5.7.4 and TSC Assistance Information. Within each Period (defined by periodicity), TSC QoS flows are required to transmit only one burst of maximum size MDBV within the AN-PDB. Known QoS flow traffic characteristics provided in the TSCAI may be used to optimize scheduling in the 5GS.

The following is applicable for the 5QI defined for TSC QoS flows:

1.
The TSCAI Burst Size may be used to set the MDBV.

2.
The PDB is explicitly divided into 5G-AN PDB and CN PDB. The 5G-AN PDB is the packet delay budget applicable to the radio interface, including AN processing. The CN PDB is the delay between a UPF terminating N6 and a 5G-AN. Separate delay budgets are necessary for calculation of expected packet transmit times on 5G System interfaces.
3.
The burst arrival time at egress port of 5GS Bridge is derived from AdminControlList and AdminBaseTime provided by CNC. The TSCAI Burst Arrival Time calculation uses the burst arrival time at egress port of 5GS Bridge, UE-DS-TT residence time, CN PDB, PDB and UPF residence time as per clause 5.27.x. For DL TSCAI Burst Arrival Time determination, the burst arrival time at egress port of UE-DS-TT, CN PDB, PDB and UE-DS-TT residence time are needed. For UL TSCAI Burst Arrival Time determination, the burst arrival time at egress port of UPF, PDB and UPF residence time are needed.
NOTE 1:
The NG-RAN can use the Burst arrival time in TSCAI for admission control. If the packet arrive NG-RAN earlier than the Burst arrival time, how to handle the packet is up to RAN implementation. 
NOTE 2:  The AdminControlList and AdminBaseTime use the TSN domain clock as a reference. The SMF first converts the burst arrival time at egress port of 5GS Bridge derived from AdminControlList and AdminBaseTime to a time parameter using 5G clock as a reference based on the phase and frequency offset between the 5G clock and the TSN domain clock, and then calculates the TSACI Burst Arrival Time based on the converted time parameter.

Editor's note:
The TSN pattern information provided to the TSN translator in the device (via the UE) to enable HnF buffering is FFS (e.g. whether it is provided on per TSN stream basis).
* * * * Start of 2nd 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 5G clock should be used as a reference for periodicity and burst arrival time included in the TSCAI parameters. The SMF is responsible to convert the parameters using the TSN domain clock as a reference to parameters using the 5G clock as a reference based on the phase and frequency offset between the 5G clock and the TSN domain clock.  
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).


Editor's note:
Burst size is needed for TSC QoS flows but how Burst size maps to MDBV is FFS.

Editor's note:
Need for other parameters (e.g. survival time) FFS.


* * * * End of Changes * * * *
3GPP
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