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1. Introduction

This contribution is to remove the Editor’s note in KI#4.

Reason for Change

In TS 23.501[X], in control plane, TSN AF hold the QoS mapping table while the PCF hold the 5QI mapping table.
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In clause 5.28.4 of TS 23.501[X],

(1)
The TSN AF shall be pre-configured (e.g. via OAM) with a mapping table. The mapping table contains TSN traffic classes, pre-configured bridge delays, and priority levels. Once the PDU session has been setup, and after retrieving the information related to DS-TT residence times, the AF updates bridge delays per port pair and traffic class and reports the bridge delays and other relevant TSN information such as the Traffic Class Table for every port, according to the IEEE 802.1Q [X] and IEEE 802.1Qcc [95] to the CNC.

(2)
CNC distributes the TSN QoS requirements and TSN scheduling parameters to 5G virtual bridge via TSN AF.

In data plane, 
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There are some differences between TSN QoS monitoring and non-TSN QoS monitoring:

In control plane, TSN QoS monitoring may interact with TSN AF, NEF and PCF.

In data plane, FAE Client in the UE may get information from DS-TT directly.
3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.745 v0.6.0.

* * * First Change * * * *
5.4
Key issue 4 - TSN supporting

Time-Sensitive Networking (TSN) is an important functionality of industrial communication networks. Such industrial communication networks are usually IEEE 802.1-based networks with Ethernet links (non-3GPP network). 

5G networks provide advantages for cyber-physical control applications with respect to flexibility and mobility due to their radio access network with low latency, high availability, high reliability, and time synchronization capabilities over wireless links. On the other hand, IEEE-802.1-based TSN networks provide advantages with wired connectivity for cyber-physical control applications, especially for demanding real-time control applications and periodic-deterministic communication, also with very high availability requirements.

Due to the different pros and cons, many industrial communication networks will deploy both, non-public 5G networks and IEEE 802.1-based TSN networks. An integration of 5G networks and IEEE 802.1-based TSN networks is necessary. The proper integration of 5G networks and TSN networks can also require the acquisition of service requirements that may not be yet in the scope of the current 5G QoS framework. One such parameter is the survival time as specified in 3GPP TS 22.104 [3] which reflects an application's resilience to consecutive transmission failures of the application data. The survival time which is seen as an application QoS attribute (i.e. service performance requirement, as specified in TS 22.104), should be taken into account when the TSN system provides/adapts the service requirements to the 5GC or the UE, since this may have impact on the network QoS configuration.
3GPP TS 23.501 [7] describes 5G System features that support Time Sensitive Communications (TSC) and allow the 5G System to be integrated transparently as a bridge in an IEEE TSN network. Periodic deterministic QoS feature allows the 5GS to support periodic deterministic communication where the traffic characteristics 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 TSC Assistance Information (TSCAI) that describe TSC flow traffic patterns at the 5GS egress interfaces

-
Support for hold & forward buffering mechanism in the TSN Translator on the UE side and UPF side to de-jitter flows that have traversed the 5G System.
For support of integration with TSN, in order to schedule TSN traffic over 5GS Bridge, the configuration information of 5GS Bridge is mapped to 5GS QoS within the corresponding PDU Session.
There are some differences between TSN QoS monitoring and non-TSN QoS monitoring:

1)In control plane, TSN QoS monitoring may interact with TSN AF, NEF and PCF.

2)In data plane, FAE client in the UE may get information from DS-TT directly.
Open issues：
How to monitor QoS parameters for 5GS Bridge configuration supported by 5GC, from the application layer of Factories of the Future to assure E2E QoS needs further study? 

How to enable the translation of TSN application QoS requirements (e.g. survival time) to network QoS parameters, and what would be the impact on 5GS for QoS enforcement?


* * * End Change * * * *
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