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

	
	

	Summary of change:
	In the conclusion of TR23.734, for key issue 3.1: Enablers to support Time Sensitive Networking (TSN), the following was specified:

1. “Solution 8 is recommended as the basis for normative work.” In solution 8, the 5GS appears as a TSN bridge, and “Applications request QoS properties that the 5G system then meets using 5G framework such as QoS Flow type (GBR, delay critical GBR), 5QI, ARP, etc.”

2. “5GS QoS framework is reused with enhancements, if needed, in order to support time sensitive communication.”

3. “Evaluate the need for new QoS parameter(s) to support time sensitive communication scheduled transmission in 5GS.”

Residence time: 

In TSN networks, bridges have gate schedules that specify precise times (sub-millisecond accuracy) when frames for periodic deterministic traffic are transmitted.  As described in Solution 8 adopted in the conclusion of TR23.734, the 5GS acts as a transparent bridge towards the TSN network and will hence have transmission times for N60 and N6 provided by sources outside the scope of 3GPP (eg: by a CNC according to IEEE specifications). For N6 and N60 traffic timing information provided via QoS Assistance Information to be useful for QoS purposes in the 5GS, residence times of the UPF and UE are needed.     
In addition, the 5GS Residence Time (N60 <-> N6) needs to be exposed so external functions (eg: CNC) can calculate transmission schedules at the 5GS egress.  UE and UPF Residence times delay are needed so that the 5GS Residence Time can be computed and sent to the CNC.  Suggested timing related parameters are shown in figure 1.
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Figure 1 – Timing diagram for 5GS QoS (uplink example)

Based the conclusions of the TR and the consensus seen in RAN2 on the need for TSN Traffic Pattern information, this contribution proposes enhancements to support periodic, deterministic TSN traffic.  Specifically, this contribution introduces 23.501 text for UE and UPF residence times in the 5GS

	
	

	Consequences if not approved:
	Vertical_LAN work would be incomplete, deterministic QoS support is not possible
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FIRST CHANGE (all text is new)
5.27
Time Sensitive Communications

5.27.x UE and UPF Residence Time 

QoS Assistance Information that describes traffic characteristics at the N6 and N60 5GS egress points is useful for scheduling traffic within the 5GS only if the Residence Times of the UE and UPF are known.  UE Residence Time and UPF Residence Time are 5G QoS Characteristics applicable to TSC QoS Bearers.  The UE Residence time is the time interval between the receipt of a downlink packet at the UE, and the sending of a packet at the UE N60 egress. The UPF Residence time is the time interval between the receipt of an uplink packet at the UPF and its transmission at the UPF at the N6 egress.  Using Residence Times, 5G QoS and QoS Assistance Information, expected packet arrival and transmit times on interfaces within the 5GS may be determined.   For example:

-
For downlink packets the expected burst transmit times on Uu is the N60 Start Time – UE Residence Time - 5G-AN PDB + n* Burst Period
-
For uplink packets, the expected burst transmit times on Uu is the N6 Start Time – UPF Residence Time – PDB + n* Burst Period
UE and UPF Residence times are also required to calculate the end-to-end 5GS Bridge Residence Time reported to non-3GPP functions such as a CNC prior to CNC determination of path schedules.   The 5GS Bridge Residence Time = UE Residence Time + UPF Residence Time + PDB.
UE and UPF Residence times may be configured, or techniques outside the scope of 3GPP, such as those described in IEEE 802.1AS can be used by the UE and UPF to determine residence times.  A UE or UPF supporting TSC provide their residence times to the PCF.

END OF CHANGES
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