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[bookmark: _Hlk514274591]1		Discussion
For Key Issue #3A: Exposure of deterministic QoS, a solution is needed that allows “any AF that has knowledge of deterministic application requirements” to “be able to request TSC services from the 5GS and as authorized, be notified of pertinent network events.” This solution provides a mechanism to do that whereby the AF may learn 5GS capabilities to support TSC, request QoS with specified requirements, and supply information that can be used to derive TSCAI for 5GS QoS flows. The solution is applicable for all PDU Session Types (IP, Ethernet and unstructured), and is independent of DN TSN protocols (802.1Qbv, 802.1Qci, 802.1Qcc).
To enable the above capabilities, this solution proposes to enhance External Exposure of Network Capability (see 23.501, section 5.20), specifically for Provisioning and Monitoring capabilities. An update to the “Setting up an AF session with required QoS” procedure in TS23.502, section 4.15.6.6 is proposed for setting QoS for TSC. 
[bookmark: _Toc26431269][bookmark: _Toc26431224][bookmark: _Toc26386418]5.3.2	Key Issue #3A: Exposure of deterministic QoS
Any AF that has knowledge of deterministic application requirements should be able to request TSC services from the 5GS and as authorized, be notified of pertinent network events. This key issue is intended to support in the 5GS, requirements from TS 22.104 [4] where a TSN bridged network may not be needed and requirements from TS 22.263 [5] for Video, Imaging and Audio for Professional Applications (VIAPA). Applications provide those requirements to 5GS for any type of PDU Session.
This KI focuses on enhancing NEF framework.
For this Key Issue, the following areas should be studied:
a)	Ability for AF to request absolute delay and jitter requirements, and mechanisms to enable the PCF to determine the 5GS QoS parameters based on the requirements received from AF.
b)	Ability for AF to indicate periodicity, burst size and burst arrival time (as defined in Rel-16 for TSC Assistance information), optionally burst spread (variation of burst arrival time for DL traffic resulting from jitter on N6, if applicable) along with Timing Domain (reference for these parameters) associated with these parameters to the NEF
c)	How to enable an application and 5GS to agree on a TSC configuration that addresses the applications needs and can be supported by 5GS.

We proposed to capture the following solution in TR 23.700.
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[bookmark: _Toc26431230][bookmark: _Toc26431275]6.x	Solution #X: Deterministic QoS for Native 5GS
[bookmark: _Toc23244807][bookmark: _Toc26386425][bookmark: _Toc26431231][bookmark: _Toc26431276]6.x.1	Introduction
[bookmark: _Toc23244808][bookmark: _Toc26386426][bookmark: _Toc26431232][bookmark: _Toc26431277]For Key Issue #3A: Exposure of deterministic QoS, a solution is needed that allows “any AF that has knowledge of deterministic application requirements” to “be able to request TSC services from the 5GS and as authorized, be notified of pertinent network events.” This solution provides a mechanism to do that whereby the AF may learn 5GS capabilities to support TSC, request QoS with specified requirements and supply information that can be used to derive TSCAI for 5GS QoS flows. The solution is applicable for all PDU Session Types (IP, Ethernet and unstructured), and is independent of DN TSN protocols (802.1Qbv, 802.1Qci, 802.1Qcc).
To enable the above capabilities, this solution proposes to enhance External Exposure of Network Capability (see 23.501, section 5.20), specifically for Provisioning and Monitoring capabilities. An update to the “Setting up an AF session with required QoS” procedure in TS23.502, section 4.15.6.6 is proposed for setting QoS for TSC. 
To cover a wide range of possible QoS parameters for TSC applications, the QoS Reference currently used in AF QoS requests is supplemented with requirements for specific parameters. When a requirement for a specific parameter is provided in the AF request, the PCF may, for the referenced 5QI, dynamically replace default values with values that meet the specific requirement provided by the AF.
6.x.2	Functional Description
The following capabilities are proposed:
· The AF requests TSC QoS and provides traffic pattern as assistance parameters via External Parameter Provisioning, supplying the NEF. with requirements for one or more of a 5GS delay, 5GS Jitter, Guaranteed Flow Bit Rate,  Flow Direction, Burst Arrival Time at UE (uplink) or UPF (downlink), Burst Size, Burst Periodicity, e2e delay, and a Timing Domain.  The AF also provides a Traffic Description, Target UE Identification, AF Identification, and a QoS Reference.  Note GPSI may be applied to identify the individual UE in a manner similar to that used for AF influence on Traffic Routing (see 23.501, section 5.6.7).  Then:
· The PCF may, according to PCC rule authorization, choose a 5QI based on the QoS Reference and dynamically set the PDB, Jitter and/or MDBV according to the received 5GS Delay, 5GS Jitter and Burst Size requirements. As authorized, AF specified parameter values are used to over-ride default values, for the 5QI. If an AF request for a parameter value exceeds an authorization, the PCF may assign the highest authorized value. The GFBR for QoS Flow is set according to the Guaranteed Flow Bit Rate.
· The 5GS may set the TSCAI Burst Arrival Time (BAT) and Periodicity according to the requested Periodicity and Burst Arrival Time received from the AF.
· If Timing Domain information was supplied by the AF and the 5GS uses the same Timing Domain, then no adjustment is needed for deriving TSCAI information. If the timing domain provided by AF is different from 5GS timing domain and the SMF has clock drift information for that Timing Domain (i.e. clock drift between 5G timing and AF supplied timing domain), then 5GS may adjust the TSCAI information so that it reflects the 5GS Clock. If Timing Domain information is not provided or the SMF does not have synchronization information for a requested Timing Domain, then the TSCAI information will be used without adjustment.
· If the AF does not provide a Burst Periodicity, the 5GS may determine a 5GS Periodicity based on the e2e delay requirement and 5GS constraints. The 5GS sets the TSCAI Periodicity to the 5GS Periodicity.
· If the AF provides burst spread, the 5GS will provide burst spread as part of TSCAI to the NG-RAN. this is considered for burst arrival time calculation.
NOTE: 	this is intended for applications such as VIAPA where a talker periodicity may be specified by the network. The network may select a periodicity value that is greater than the e2e latency. The PCF selected periodicity is sent to the AF which may then inform the talker. This enables the PCF to select a 5GS Periodicity that is favorable for the 5GS.


· The 5GS exposes the following to aid the AF in formulating a request for TSC QoS that will be acceptable to the 5GS
· 5GS Support for TSC
· 5GS Support for determining a 5GS Periodicity based on e2e latency and 5GS Constraintsproviding TSC assistance information.
· 
· Burst spread (jitter for the Burst Arrival Time)
· Support for UE and UPF HnF Hold and Forward Buffers
· Minimum 5GS Delay supported
· Timing Domains Supported

· The 5GS provides the following information in response to a request from an AF for TSC QoS 
· PCF assigned bearer properties, including values for 5GS Delay / PDB, Burst Size (MDBV), Resource Type (eg: a Delay Critical GBR), Guaranteed Flow Bit Rate.
· 5GS Periodicity (if assigned by PCF) 

Editor’s note: applying Hold and forward buffers for PDU Sessions (other than ETH) is FFS.
To support notification, the additional events may be added to the list of monitoring capabilities specified for the NEF in TS23.502 (see section 4.15.3.1).	

6.x.3	Procedures
1. Current steps in “AF session with required QoS” procedure in TS23.502, section 4.15.6.6” are updated to support AF requests TSC QoS and the response to those requests.

2. The following procedure is used to expose 5GS information to aid the AF in formulating a request for TSC QoS



Figure 6.x.3-1 5GS Capability exposure and AF request
Editor’s note: How the NEF obtains the 5GS capability is FFS.




Figure 6.x.3-1 2 TSC Information Request
[bookmark: _Toc23244810][bookmark: _Toc26386428][bookmark: _Toc26431234][bookmark: _Toc26431279]6.1.4	Impacts on existing entities and interfaces
To be completed
*** End Change ***
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