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	Reason for change:
	Introducing support for enhancements required to support deterministic QoS

EN:

It is FFS how the Burst Arrival Time is used by 5G System to determine information that can be used by NG-RAN for efficient scheduling
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).
Rev 4:
As discussed in S2-1905522, clarification for mapping between 5GS internal delays and the IEEE TSN terms is needed. 



	
	

	Summary of change:
	Residence time: 

In deterministic TSN networks, 802.1Qbv bridges have gate schedules that specify precise times (sub-millisecond accuracy) when frames for periodic deterministic traffic are transmitted.  In the fully centralized model, which was adopted for R16 in S2-1902852, the CNC calculates these schedules based on an 802.1Qcc Bridge Delay managed object it obtains from the bridges.  The Bridge Delay Managed Object contains minimum and maximum delays between ingress and egress ports, both independent and dependent of frame length. Every bridge, including the 5GS bridge must provide these delays per-traffic class to the CNC if it is to be a candidate to participate in the path between talker and listener.

In the 5GS, the bridge, ingress port to egress port delay is comprised of three components:

1. A UE Residence – the time to forward a packet between the UE port egress and Uu, including TSN Translator delay.

2. The current PDB – From TS 23.501, section 5.7.3.4: “The Packet Delay Budget (PDB) defines an upper bound for the time that a packet may be delayed between the UE and the UPF that terminates the N6 interface.”
3. UPF Residence Time – the time to forward a packet between the UPF port egress and N3, including TSN Translator delay.

Since Residence times may vary among UEs and among UPFs, the 5GS bridge delay can be most accurately formulated after the UE is known and the UPF has been selected in PDU Session Establishment.  The UE and UPF Residence times may be reported respectively from the UE and UPF/SMF and exposed to the AF/TSN Translator.  The AF/Translator may then calculate the bridge delay using the PDB it expects will be required for the TSN Streams.

Residence times are also needed for the 5GS to make meaningful use of CNC provided transmission schedules. The CNC provided schedules correspond to transmission times from the UE/Translator egress port (downlink) or a UPF/Translator port (uplink). Burst Arrival Time TSC Assistance Information useful to the RAN must correspond to times on Uu.  To derive Uu relevant times from egress port schedules the UE and UPF residence times are needed.  With the introduction of residence times to adjust schedules, the EN:

It is FFS how the Burst Arrival Time is used by 5G System to determine information that can be used by NG-RAN for efficient scheduling
can be removed.

Suggested timing related parameters are shown in figure 1.


[image: image1]
Figure 1 – Timing diagram for 5GS QoS (uplink example)

To enable interaction with the CNC and derivation of TSC Assistance Information, this contribution introduces 23.501 text for UE and UPF residence times in the 5GS
Rev 4:

1. Propose mapping of the 5GS Bridge delay to the IEEE802.1Qcc terms. 

2. Clarify that the values of independentDelayMax and independentDelayMin are the same. 
3. Clarify that the dependentDelayMax and dependentDelayMin for 5GS Bridge is mapping to a frame length-dependent delay in DS-TT in downlink direction and in UPF/NW-TT in uplink direction.


	
	

	Consequences if not approved:
	Vertical_LAN work would be incomplete, deterministic QoS support is not possible
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	Other comments:
	


* * * * Start of 1st Change * * * * 
5.27.x 5G System Bridge delay 

In order  for 5G System to participate as a TSN bridge according to gate schedules specified, the 5GS bridge is required to provide 5GS Bridge Delays for each port pair and traffic class to an IEEE TSN system, which includes independentDelayMax, independentDelayMin, dependentDelayMax and dependentDelayMin attributes as defined in IEEE 802.1Qcc [95]. In order to determine the independentDelayMax/independentDelayMin value of 5GS bridge, following components are needed:
1. UE-DS-TT Residence Time: the time taken within the UE and DS-TT to forward a packet between the UE/DS-TT port and Uu.  

2. The PDB as defined in section 5.7.3.4: packet delay between the UE and the UPF that terminates the N6 interface. 
Editor’s note: the originating/termination port in the UE and UPF for the PDB needs to be clarified further.
3. UPF Residence Time: the time taken within the UPF (co-located with NW-TT) to forward a packet between the N6 UPF port and N3.  
Residence times are the same for uplink and downlink traffic. The Network side TSN Translator calculates the independentDelayMax/independentDelayMin value of 5GS bridge for each port pair and for each traffic class using the above components. 
NOTE 1: With supporting the hold and forward buffering mechanism in UE-DS-TT and NW-TT, the values of independentDelayMax and independentDelayMin for 5GS Bridge can be the same.
NOTE 2: All QoS Flows for TSN traffic of each specific port pair and traffic class should be authorized with same PDB. 
The dependentDelayMax and dependentDelayMin for 5GS Bridge are derived from frame length-dependent delays in DS-TT in downlink direction and in UPF/NW-TT in uplink direction for outputting the packet via the egress port. 

NOTE 3: Whether the values of dependentDelayMax and dependentDelayMin are the same is dependent on implementation.
Since Residence times may vary among UEs and among UPFs, the 5GS bridge delay is determined after the PDU Session Establishment for the corresponding UPF and the UE.
Editor's note: how the above information is reported to the network side TSN translator is FFS. Also need for other parameters is FFS.
* * * * End of Changes * * * *
3GPP
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