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1.
Introduction

In the new SI on NR IIoT [1], the scheduling enhancement to satisfy QoS for IIoT traffic is considered as one of the objectives to investigate in R16. In this contribution, we first discuss the overall QoS requirements for IIoT traffic and then provide some general directions for scheduling enhancement of IIoT traffic.
2. Discussion 
According to the revised SID, the following new use cases need to be considered in NR IIoT:
· New Release 16 use cases with higher requirements

· Factory automation

· Transport Industry

· Electrical Power Distribution
As discussed in the last RAN2 meeting on the evaluation of IIoT, 0.5ms end-to-end latency and 99.999999% communication service availability can be regarded as the most stringent requirements for the IIoT traffic, as specified in TR 22.804 [2]. For the communication service availability requirement, RAN2 assumes the target up to 99.999999% can be achieved by higher layer redundancy. For the jitter requirement, RAN2 agrees not to consider it without SA2 request. As for the latency requirement, it is pending on RAN1 confirmation whether 0.5ms can be fulfilled using the current NR specification. 
However, apart from the RAN1 work, RAN2 can also study the possible solutions for latency reduction by exploring the characteristics of IIoT traffic. According to TR 22.804, there are four kinds of traffic in Industry IoT: periodic deterministic traffic, a-periodic deterministic traffic, non-deterministic traffic and mixed traffic. For the traffic with fixed traffic pattern, the pattern can be utilized for scheduling enhancement. For instance, periodic traffic is transmitted by a repeated transmission interval, which can be seen as traffic patterns. Therefore RAN2 should first identify the typical traffic patterns of the deterministic traffic to provide assistance for scheduling. 
Proposal 1:  RAN2 to identify the typical traffic patterns of the IIoT traffic to provide assistance for scheduling enhancement.
As discussed in last meeting, regarding the periodic traffic, configured grant can be used for scheduling as dynamic scheduling will bring relatively larger latency. Considering the advantage of configured grant mechanism, it can be enhanced to support other traffic as well. For instance, some UEs may have one traffic with fixed but non-periodic pattern or have multiple periodic traffic simultaneously. In this case, configured grant with corresponding pattern can be configured by the network to match the traffic pattern.  An example of this kind of traffic pattern is illustrated in the figure below.

Proposal 2: RAN2 to study enhancing configured grant mechanism to support one traffic with non-periodic pattern or multiple traffic with different periodic patterns.
Besides, for uplink scheduling, mismatch between the configured grant timing and actual data arrival timing of periodic traffic may occur as showed in the following figure. In this case, the mismatch between data arrival time and the grant occasion may bring challenge to the latency requirement fulfilment of the traffic. Thus it is better to let gNB know about the time gap in-between and make adjustment accordingly. 
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Proposal 3: UE provides traffic pattern related information to gNB for uplink scheduling assistance.

In addition to the above enhancements, as some UEs in Industry IoT, e.g. on the same automatic assembly line, may have the same traffic pattern. In order to reduce the potential signalling overhead of the assistance information from multiple UEs, RAN2 may consider to optimize the assistance information reporting for certain UEs.
Proposal 4: RAN2 consider to optimize the assistance information reporting for UEs with the same traffic pattern.
3. Conclusion
In this contribution, we present our views on the scheduling enhancement to the support of IIoT new use cases by investigating the QoS requirements, and have the following observation and proposals.
Proposal 1:  RAN2 to identify the typical traffic patterns of the IIoT traffic to provide assistance for scheduling enhancement.
Proposal 2: RAN2 to study enhancing configured grant mechanism to support one traffic with non-periodic pattern or multiple traffic with different periodic patterns.
Proposal 3: UE provides traffic pattern related information to gNB for uplink scheduling assistance.
Proposal 4: RAN2 consider to optimize the assistance information reporting for UEs with the same traffic pattern.
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