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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.”

Traffic pattern (reference time/offset, periodicity): 

In the RAN2 email discussions from 104#36][NR/IIOT]TSN Traffic Patterns the following questions were asked with the indicated responses from the 20 companies who participated in the email discussion:

1)“Do companies agree that the knowledge of TSN traffic pattern (i.e. periodicity, message size, reference time or offset) would be useful for the gNB, e.g. as an input for the scheduler?”

Yes: 19 companies

One company commented that this may be useful, but depends on gNB scheduler

Rapporteur comments:

In general, all companies agree that the knowledge of TSN traffic pattern is useful for the gNB to allow it to more efficiently schedule traffic either via CG/SPS or dynamic grants. Except the information mentioned in the question, i.e. periodicity, message size, reference time/offset, some companies indicated that also other information describing TSN traffic would be useful, e.g. survival time or number of the messages within the transmission interval.

2) Summary for question 1a: “Do companies agree that the knowledge of TSN traffic pattern could be provided to the gNB either from the UE or from the Core Network?”:

All companies agree that such information could be provided from the Core Network or from the UE.

When it comes to the preferred option:

Core Network: 8 companies (Nokia, Qualcomm, LG, Ericsson, MediaTek, Xiaomi, CATT, NEC)

UE: 2 companies (CMCC, Apple)

Both: 4 companies (Lenovo, ZTE (for DL from CN, for UL either UE or CN), III, vivo (depending on the model))

No preference indicated: 6 companies (Docomo, Samsung, Huawei, Intel, Sequans, OPPO)

Based the conclusions of the TR and the consensus seen in RAN2 (email discussion), this contribution proposes enhancements to support periodic, deterministic TSN traffic.  Specifically, this contribution introduces 23.501 text to support the TSC QoS
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	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

5.27.1
General

This clause describes 5GS features that support TSC and allow the 5GS to be integrated transparently as a bridge in an IEEE TSN network.  

5.27.2
Periodic deterministic QoS

This feature allows the 5GS to support periodic deterministic communication where the traffic characteristics (see Figure 5.27-1) are known a-priori, and a schedule for transmission from the UE to a downstream node, or from the UPF to an upstream node is provided via external protocols outside the scope of 3GPP (e.g. IEEE TSN).  The features include the following:

-
Providing QoS Assistance Information (QAI) that describe TSC flow traffic patterns at the 5GS egress interfaces

-
Support for hold & forward buffers in the UE and UPF to de-jitter flows that have traversed the 5GS
-
Support for UE and UPS residence time so N6 and N60 egress schedules are useful within the 5GS, and 5GS Bridge Residence Time so end-to-end delays can be exposed to an TSN network controller (e.g.: CNC).
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Figure 5.27-1: Traffic pattern of a periodic deterministic data flow

5.27.2 QoS Assistance Information (QAI)

QoS assistance information describes TSC traffic characteristics for use in the 5GS.  It is provided by the SMF to 5G-AN. The assistance information may be used in the NG-RAN for scheduling periodic, deterministic traffic flows.   It consists of the following:

	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 Start Offset
	The time offset between the clock origin (time epoch) of the timing domain used for the TSC flow and the start of the burst transmission at the egress interface (N6 for uplink, N60 for downlink).

	Burst Size
	The size of the periodic data burst (bytes).  The Burst Size may be used as the MDBV for TSC flows

	Time Domain
	This identifies the Clock Domain used for the TSN flow.  


QAI may be provisioned or provided to the PCF by the AF which eventually provides it to the SMF as part of policies.
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 QoS Assistance Information.  Within each Period (defined by periodicity), TSC flows are required to transmit only one burst of maximum size MDBV within the AN-PDB.  Known QoS flow traffic characteristics provided in the QAI may be used to optimize scheduling in the 5GS.

The following is applicable for the 5QI defined for TSC QoS flows:
1. The QAI Burst Size may be used to set the MDBV

2. The PDB is explicitly divided into 5G-AN PDB and 5GC PDB.  The 5G-AN PDB is the packet delay budget applicable to the radio interface, including AN processing.   The 5GC PDB is the delay between a UPF terminating N6 and a 5G-AN.  Separate delay budges are necessary for calculation of expected packet transmit times on 5GS interfaces. 
END OF CHANGES
3GPP
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