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1 Introduction
The work item on enhanced NR URLLC/IIoT agreed in [1] includes the following objective:

5. RAN enhancements based on new QoS related parameters if any, e.g. survival time, burst spread, decided in SA2. [RAN2, RAN3] 

In this contribution, we discuss conclusions reached in SA2 on new QoS related parameters and provide a way forward for work in RAN2.

2 Discussion
SA2 has studied Time Sensitive Communications (TSC) and has described 5G system features [2] supporting TSC and allowing the 5G system to be integrated transparently as a bridge in an IEEE 802.1 TSN network. 5GS supports periodic deterministic communication where the traffic characteristics are known a-priori and a schedule for transmission  is provided via external protocols such as IEEE 802.1 TSN. The feature includes providing TSC assistance information (TSCAI) to describe the TSC flow traffic patterns at the gNB ingress and UE egress interfaces for DL and UL traffic, respectively.
TSCAI describes TSC traffic characteristics for use in the 5GS System. The gNB can use TSN traffic pattern information by allowing it to schedule periodic, deterministic traffic flows more efficiently via configured grants, SPS scheduling or with dynamic grants.
The TSCAI includes the following [2]:

Table 5.27.2-1: TSC Assistance Information

	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 Arrival time
	The latest possible time when the first packet of the data burst arrives at either the ingress of the RAN (downlink flow direction) or egress interface of the UE (uplink flow direction).


SA2 studied new QoS related parameters, namely survival time and burst spread.

Survival Time
Survival time is defined as the time that an application consuming a communication service may continue without an anticipated message. The effect of using survival time means that even if a message is not successfully delivered, the communication system can still be considered available at least until the expiration of survival time. This means that QoS requirements can be handled more flexibly by the gNB scheduler.
In [3] it is discussed that IEEE and IEC have jointly defined the IEC/IEEE 60802 TSN Profile for Industrial Automation. There are two inputs to the IEC/IEEE 60802 TSN Profile for Industrial Automation specification, one addressing the industrial use cases and the other addressing the industrial requirements. Given that survival time has not been considered in these documents nor as a parameter of the managed objects specified by IEEE 802.1Qcc for TSN, survival time was not be included in TSCAI for 5G systems in Rel-16.
Burst Spread
TSC QoS Flows use 5QIs and TSCAI to determine appropriate scheduling. For each instance of Periodicity, as provided in TSCAI, the TSC QoS Flows are required to transmit only one burst of maximum size MDBV within the 5G Access Network packet delay budget. The TSC Burst spread can be used to set the MDBV value.

Both the above parameters and QoS parameters considered for TSC in general are meant to be used to ensure the reliability of TSN is achieved via optimized scheduling. Future support of enhanced QoS parameters could require the need for the gNB to adapt more dynamically its scheduling behaviour. This can have benefits in scenarios where the performance or the communication is not as predictable, for example in unlicensed networks. Therefore, it is proposed that RAN2 study means to enable dynamic adaptation in scheduling configurations -e.g. SDAP or MAC parameters-to support TSC enhanced QoS requirements.
Proposal 1: RAN2 studies means to enable UE and gNB to dynamically adapt L2 scheduling parameters to meet new TSC QoS requirements
3 Conclusion
In this contribution we discuss QoS enhancements studied in SA2. We propose the following:

Proposal 1: RAN2 studies means to enable UE and gNB to dynamically adapt L2 scheduling parameters to meet new TSC QoS requirements
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