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Abstract of the contribution: This paper introduces a key issue for "Application influencing TSC services, leveraging exposure" to the TR 23.700-20.
Discussion
Objectives for the FS_IIoT SID include exposure of network capability to support TSC deterministic services, exposure for Time synchronization and support for TSC related requirements needed for Audio Visual Service Production. To support these objectives a KI consisting of two components is proposed:

Key Issue #N: Exposure for TSC services:

A. Key Issue #N,A Exposure for deterministic QoS

B. Key Issue #N.B Exposure for Time Sync

For this Key Issue, an application requires deterministic services with performance requirements specified in 22.104 and 22.263.  Applications provide those requirements to a function (eg: CUC/CNC/AF) which then configures the 5GS 

We derive the following possible use cases and deployment scenarios:
Case 0: 5GS integrated with IEEE TSN network:  This is the Rel-16 configuration.  It is applicable when performance requirements can only be met by applying IEEE TSN to both the wired network and the 5GS.  This is necessary for the most stringent (e.g.: motion control) applications described in 22.104.   It imposes the additional constraint that an IEEE TSN network is required.

Key Issue #N.A Exposure for deterministic QoS

Case 1: 5GS Standalone:  There are no wired network segments outside of the 5GS.   But the 5GS requires TSC attributes (e.g.: TSCAI) to meet performance requirements for TSC applications. This is applicable to VIAPA in 22.263 and 22.104 use cases with favourable network topology (so no DN is needed). 
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Additionally, this case can provide interoperability between TSN end stations and non-TSN end stations.

Case 2: 5GS with IP network: Performance requirements for TSC are achieved with a configured IP network (Out of scope for 3GPP), and configuration of TSC in the 5GS.  It is up to the AF to determine the service requested from the 5GS.  How this is done by the AF is Out of scope for 3GPP (e.g.: AF determines 5GS latency request by subtracting from an Application requirement a fixed latency allocation for the IP network). This is applicable to VIAPA in 22.263 and similar applications.
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Case 3: 5GS with non-TSN Ethernet network (as required in 22.261, section 6.24).  Performance requirements for TSC are achieved with a configured non-TSN bridge network (OOS for 3GPP), and configuration of TSC in the 5GS.  It is up to the AF to determine the service requested from the 5GS.  How this is done by the AF is again out of scope for 3GPP (eg: AF determines 5GS latency request by subtracting from an Application requirement a fixed latency allocation for the bridged portion of the network).  This is applicable to 22.104 use cases where non-TSN wired bridge latency  is acceptable. 
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Key Issue #N.B Exposure for Time Sync

Case 4: 5G TSC where time-synchronization is provided to a UE (, 5G clock is master). 

Within cyber-physical control applications use cases, the factories of the future will increasingly be replaced by novel, modular production systems as highlighted in TR22.832 for the flexible manufacturing use case. This type of factory will have different modular production systems where many mobile production assets will interact with different production cells. Each production cell may have a different communication configuration such as the working clock. The 5GS should provide seamless integration of the mobile robot with each production cell as it approaches its area of operation, i.e., dynamically prepare the mobile robot to interact with different working clocks as the it approaches different areas.






operators may wish to control access to such service. E.g. service capabilities and request for service needs to be exposed.
Proposal

It is proposed to add the following key issue to the TR 23.700-20 for FS_IIoT
*** Start of changes ***
5.X
Key Issue #<X>: Exposure of TSC services 
5.X.1
Description

The objective of this Key Issue is to allow wider and more flexible use of 5GS TSC and URLLC through the 5GS Network Exposure Function framework. 
The exposure framework can be used to expose network capabilities (i.e. enabling operator to offer certain capabilities as services) and also allow application to influence services offered by the network. This key issue is about enhancing the NEF (exposure) framework towards AF so that NEF can expose network capabilities to support Time Sensitive Communication.
5.X.2
Key Issue #<XA>: 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 where a TSN bridged network may not be needed and requirements from TS 22.263 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) 
a. 
d) 
e) How to enable an application and 5GS to agree on a TSC configuration that addresses the applications needs and can be supported by 5GS.
f) 
5.X.3
Key Issue #<XB>: Exposure of Time Synchronization 
Three different time sources and methods for synchronization are foreseen: 


1)
assuming use of a gPTP client (IEEE 802.1 Time Aware System) and gPtP protocol which conveys the timing information, e.g. located in the DN, and mapping to 5GS time in 5GS (time sync methods as defined in Rel-16)
2)
assuming use of the 5GS time source by 5GS and AF (e.g. it could also be GPS time source used by both 5GS and AF); Assuming UPF creates the gPtP message for conveying the timing information (time sync methods as defined in Rel-16)
For these two models, this key issue aims to support exposure for Time Synchronization service offered by 5GS:

1) Exposure of the 5GS capability to negotiate use of Time Synchronization from the AF for a TSN Domain GM or 5G GM (i.e. for VIAPA applications).

a. Ability for network to expose the support for synchronization and the supported time synchronization method from NEF towards AF.

b. Ability for AF to request activation/deactivation of Time Synchronization service targeting a UE or a group of UEs and indicate the clock domain (i.e. IEEE TSN Domain GM or 5G GM) and clock accuracy (with an accuracy of e.g. 1 microsecond).
*** End of changes ***
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