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Introduction
According to the revised WID of NR IIoT [1], the WI should address the following objectives for NR TSC-related enhancements:
· Specify enhancements to satisfy QoS for wireless Ethernet when using TSC traffic patterns, including 
· Support of provisioning, from Core Network to RAN and between RAN nodes (e.g. upon handover), of UE’s TSC traffic pattern related information such as message periodicity, message size, message arrival time at gNB (DL) and UE (UL) [RAN3].
· Support for multiple simultaneous active semi-persistent scheduling (SPS) configurations for a given BWP of a UE. [RAN2, RAN1].
· Support for shorter SPS periodicities than the existing ones [RAN2, RAN1].
· Address support for TSC message periodicities with non-integer multiple of NR supported CG/SPS periodicities, as captured in TR 38.825, section 6.5.2. [RAN2, RAN1].
In this paper, we will focus on the issue of TSC message periodicities with non-integer multiple of NR supported periodicities and give our proposals. 
[bookmark: _Ref178064866]Discussion
[bookmark: _Toc528848624]According to the agreement from RAN2#105bis [2]
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.
Different use cases in industry needs to be supported in IIoT, and not all TSC message periodicities is integer multiple of CG/SPS periodicity supported in NR. For example, in a smart grid application, the traffic period can be 0.833ms (corresponding to 1200 Hz) and the latency guarantee is 0.833ms. Assuming the configured SPS periodicity is 0.5ms to fulfill the latency of this application, it is obvious that not all SPS grant are to be used and resource waste is inevitable (if there is no other traffic is available and can be carried on the configured SPS).
	
	1st
	2nd
	3rd
	4th 
	5th 
	6th
	7th

	Time point of SPS configuration(ms)
	0
	0.5
	1
	1.5
	2
	2.5
	3

	SPS resource to be used/Traffic arrival time (ms)
	Yes/0
	No
	Yes/0.883
	No
	Yes/1.667
	Yes/2.5
	No

	Resource waste
	
	○
	
	○
	
	
	○


Table 2 The example of misalignment between TSC periodicity and SPS periodicity.
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To address resource consumption, one potential solution is to configure the time-frequency resource pattern for such TSC traffic. In this time-frequency resource pattern, each available time point can be calculated based on the periodicity of the traffic pattern & the time duration of one symbol. The calculated time point will be near to or aligned with the arrival time of TSC traffic. Using this available time point, the TSC packets can be sent with no/a little latency and resource waste due to multiple/shorter CG/SPS configurations can be avoided. 
The available time point in the time-frequency resource pattern can either be configured by the network (i.e. Solution 1) or be calculated by the UE (i.e. Solution 2). Details are in the following:
· Solution 1: gNB calculates and configures the time-frequency resource pattern to UE
In this solution, the network provides the specific time-frequency resource pattern to UE, which is used to indicate each available time point, e.g. the network indicate each time point in a bitmap based method. Each bit can present a symbol. Bit ‘1’ means there is a pre-configured UL grant in the corresponding symbol, and ‘0’ means otherwise. The pattern of the allocated grant can be repeated every X ms or X slot. After receiving the resource pattern, the UE can know the information of each available time point, and use the indicated available time point to send this TSC packets. 
· Solution 2: UE calculates the time-frequency resource pattern based on TSC traffic parameters. 
In this solution, the network indicates some parameters of TSC traffic, including e.g. traffic period, the arrival time of the first packet, duration of each time point. Then the UE calculates the time-frequency resource pattern by using the parameters provided by gNB. In details, after receiving such specific assistant information, UE will calculate each actual time point, and use this calculated time point to send this TSC packets. 
From our point of view, no matter solution 1 or solution 2 is selected, the resource consumption can be avoided. Considering the timeline of IIoT (only 3 meeting left) and potential normative work on formula design of UE-based time point calculation method (i.e. solution 2), solution 1 is preferred. 
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Conclusion
Based on the discussion above, we made the following observations:
Observation 1	Resource over-provision exists in the case where TSC periodicity and CG/SPS periodicity are misaligned.

And propose the following:
[bookmark: _GoBack]Proposal 1	Introduce time-frequency resource pattern to handle the misalignment between TSC periodicity and CG/SPS periodicity.
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