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1. Introduction

In RAN#83 meeting, WID for IIoT was agreed [1]. And in RAN2#105bis meeting, scheduling enhancement for TSN traffic is discussed, and reached following agreement
	· R2 assumes that the maximum number of active SPS configurations for a given BWP of a serving cell in the specification is 8 or 16 (FFS)
· R2 assumes short SPS/CG periodicities and/or multiple SPS/CG configurations and/or combination thereof could be used to mitigate the periodicity misalignment between the TSN periodicity and CG/SPS periodicity. Other solutions not precluded, e.g. to address resource consumption
· Will support “short” SPS periodicities, at least down to 0.5ms
· R2 assumes that activation/deactivation is done by DCI


In this paper, scheduling enhancement for TSN traffic is further discussed based on agreement in last meeting.
2. Discussion
Support for TSC message periodicities with non-integer multiple of currently supported CG/SPS periodicities is one of study scopes in IIoT WID [1]. In TSN use cases, the periodicity of data packets which are sent depends on application and in majority of the cases, it is not possible to modify it. There may be use cases where periodicity values are not multiple of NR slot or symbol period, which are used to configure CG/SPS periodicity [2]. For example, there summarized five use cases with non-integer TSN traffic periodicity in [3]
	Use case
	Frequency
	Periodicity

	Smart grid
	1200 Hz
	0.833 ms

	Video based sampling
	60 Hz
	16.667 ms

	Video based sampling
	30 Hz
	33.333 ms

	Video based sampling
	24 Hz
	41.667 ms

	PTP synchronization
	8 Hz
	125 ms


In RAN2#105bis meeting, it was agreed that RAN2 assume short SPS/CG periodicities and multiple SPS/CG configuration could mitigate the non-integer periodicity issues. With such assumption, multiple SPS/CG configurations will be configured for the same TSN traffic flow. For example, for smart grid use case with 0.833 ms periodicity, 6 SPS/CG configurations can be configured, which is as following
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Figure 1 multiple SPS/CG for the same TSN traffic flow
In above figure, the same color represents the same SPS/CG configuration, then totally 6 SPS/CG configurations (with 5ms SPS/CG periodicity) are combined to form the resource for smart grid 0.833ms traffic. 
With multiple SPS/CG configuration for the same TSN traffic, the TSN traffic periodicity and SPS/CG periodicity can be aligned. However, in other words, the same TSN traffic, which mapped to the same logical channel, will consume multiple SPS/CG configurations. In last RAN2 meeting, it was agreed maximum SPS/CG configuration number is 16, then take smart grid 0.833ms use case as the example, it will use 6 SPS/CG configurations. And then UE can only support max 2 of such traffic simultaneously. Thus multiple SPS/CG configuration for the same TSN traffic will results in service number limitation that supported by the TSN UE.
One possible solution to ease service limitation is to increase the SPS/CG configuration number further, e.g. increase to 32. Normally, the max SPS/CG configuration number should be equal or less than max HARQ process number, which is 16 in current NR specification. However for TSN use case, since multiple SPS/CG configuration will used for the same TSN traffic, then additional SPS/CG configuration number that used for TSN traffic does not need additional HARQ process number. Thus in theory it is possible to only increase max SPS/CG configuration number to 32 while maintain the HARQ process number at 16.
Proposal 1: Discuss the feasibility to increase max SPS/CG configuration number to 32 while maintain the HARQ process number at 16 for TSN use cases.

In last RAN2 meeting, it was also agreed that for multiple SPS/CG configuration, the activation/deactivation is done by DCI. Thus to activate the multiple SPS/CG configuration for the same TSN traffic, there needs multiple DCIs to activate/deactivate multiple SPS/CG configuration for specific TSN traffic. This obviously decrease the reliability of SPS/CG activation/deactivation, e.g. for smart grid 0.833ms use case, 6 DCIs will used to activate 6 SPS/CG configurations, and then the failure probability will be increased by 6 times. And further study is needed to avoid reliability decrease for multiple SPS/CG configuration activation/deactivation
Proposal 2: Further study is needed to avoid reliability decrease for multiple SPS/CG configuration activation/deactivation

3. Conclusion

In this contribution, we further discuss the scheduling enhancement with multiple SPS/CG configuration for the same TSN traffic, and have following proposals
Proposal 1: Discuss the feasibility to increase max SPS/CG configuration number to 32 while maintain the HARQ process number at 16 for TSN use cases.

Proposal 2: Further study is needed to avoid reliability decrease for multiple SPS/CG configuration activation/deactivation
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