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1. Introduction

In RAN2#107b meeting, CG and SPS for TSC topic was discussed, and agreed maximum SPS configuration number, and SPS/CG periodicity granularity. Besides, it was also agreed in LCP restrictions that one LCH can be mapped to multiple CG configurations. Details agreements are as following
	SPS/CG related agreements
· R2 assumes to support 8 as the maximum number of simultaneously activated SPS configurations per BWP per serving cell.

· Introduce SPS/CG index to identify each SPS/CG among multiple SPS/CG configurations, i.e., as in Rel-15 LTE.

· The association between “state” (used in the joint release DCI) and the CG configuration(s) for type-2 CG is configured via RRC message.

· Each CG configuration is always configured independently, as in Rel-15 LTE. 

· The association between “state” (used in the joint release DCI) and the SPS configuration(s) is configured via RRC message, if RAN1 working assumption for joint release for multiple SPS configuration is confirmed.

· Each SPS configuration is always configured independently, as in Rel-15 LTE. 

· Support simultaneous Type 1 & 2 CG configurations in a BWP.

· CG periodicities of any integer-multiple of one slot (FFS if we go even lower, e.g. 2 symb, 7 symb) below a maximum value should be supported. FFS on the maximum value of integer N. 

· SPS periodicities of any integer-multiple of one slot below a maximum value should be supported in Rel-16. FFS on the maximum value of integer N
LCP restriction agreements

· A single LCH can be map to multiple CG configurations.

· Multiple LCHs can be map to a single CG configuration


This paper further discusses how to support non-integer periodicities of TSC with above agreements.
2. Discussion
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


With agreements already made in previous meetings, multiple SPS/CG configurations can be mapped to the same LCH to form the non-integer TSC periodicities. For arbitrary periodicities listed in above table, one example to use multiple configurations is as following
	Use case
	Periodicity
	SCS
	Multiple Configs.
	Formed Periodicity
	Differences

	Smart grid
	0.833 ms
	30 kHz
	· Config.1: 0.5ms (14 symbols)

· Config.2: 0.25ms (7 symbols)

· Config.3: 0.071ms (2 symbols)
	0.821ms
	1.4%

	Video based sampling
	16.667 ms
	15 kHz
	· Config.1: 16ms (16*14 symbols)

· Config.2: 0.5ms (7 symbols)

· Config.3: 0.143ms (2 symbols)
	16.643ms
	0.14%

	Video based sampling
	33.333 ms
	15 kHz
	· Config.1: 32ms (32*14 symbols)

· Config.2: 1ms (14 symbols)

· Config.3: 0.143ms (2 symbols)
	33.143ms
	0.57%

	Video based sampling
	41.667 ms
	15 kHz
	· Config.1: 40ms (40*14 symbols)

· Config.2: 1ms (14 symbols)

· Config.3: 0.5ms (7 symbols)

· Config.4: 0.143ms (2 symbols)
	41.643ms
	0.06%

	PTP synchronization
	125 ms
	15 kHz
	· Config.1: 80ms (80*14 symbols)

· Config.2: 40ms (40*14 symbols)

· Config.3: 5ms (5*14 symbols)
	125ms
	0%


From the above table, we could see that with multiple SPS/CG configuration, non-integer periodicities for TSC traffic can be formed. But it is necessary to support lower CG periodicity e.g. 7 symbols and 2 symbols. Thus we have the following proposal:
Proposal 1: Support lower CG periodicities e.g. 7 symbols and 2 symbols
To use multiple SPS/CG configurations for non-integer TSC periodicities, one more issue is that there will be resource waste since only one resource is used during a traffic periodicity while other resources of multiple configured resources are wasted. The wasted resource could be large, e.g. take smart grid use cases in table 1 as the example, three configurations are used for the same LCH and if all resources are configured, 67% of them are wasted. Thus it is necessary to solve this issue.
Actually, it is not necessary to configure multiple resources during one traffic periodicity, only configure one resource is enough. Thus when multiple SPS/CG configurations are mapped to one LCH, and use the sum of multiple periodicities to form the traffic periodicity, only one resource is configured e.g. the first resource during TSC traffic periodicity. In this way, non-integer TSC periodicities are supported and, in the meanwhile, there has no resource waste
Proposal 2: If multiple SPS/CG configurations are mapped to one LCH, only one resource is actually configured during one traffic periodicity.
3. Conclusion

In this contribution, we further discuss the issue to use multiple SPS/CG configuration for the same LCH to support non-integer TSC traffic, and have following proposals
Proposal 1: Support lower CG periodicities e.g. 7 symbols and 2 symbols

Proposal 2: If multiple SPS/CG configurations are mapped to one LCH, only one resource is actually configured during one traffic periodicity.
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