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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the RAN2 #105bis meeting, the following agreements related to the support of TSC traffic pattern have been achieved: 
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. 
A LS R2-1905473 is sent to inform RAN1 of the above agreements. In addition, RAN2 kindly ask RAN1 the feasibility to support SPS periodicity of at least 0.5ms and shorter than 0.5ms (e.g. down to 2 symbols). In the RAN1 #97 meeting, RAN1 discussed this LS and achieved the following agreements:
	Agreements:
Regarding Q2 in LS from RAN2, the following is captured:
· RAN1 discussed the feasibility of support of shorter periodicities for DL SPS, it is feasible to support periodicity down to 1 slot for all SCSs and single SPS configuration with certain constraints related to HARQ-ACK feedback and combinations of DL & UL SCSs


In this contribution, we will discuss the issue about periodicity misalignment between TSC traffic and SPS/CG.
2. Discussion
2.1. Finer granularity of SPS periodicity
In RAN1#97 meeting, RAN1 discussed the feasibility of support SPS periodicity of at least 0.5ms and shorter than 0.5ms (e.g. 2 symbols) based on RAN2 LS. RAN1 confirms that it is feasible to support periodicity down to 1 slot for all SCSs. In addition, RAN1 concluded that they will continue to further investigate whether or not it is feasible to support periodicities shorter than 1 slot for SPS.
Proposal 1: Confirm one-slot periodicity for SPS configuration will be supported, whether sub-slot periodicity will be support waits for RAN1.
2.2. Solution for Periodicity misalignment between TSC traffic and SPS/CG
For some TSC use cases (e.g. smart grid), the periodicity of TSC message is not integer-multiple of NR supported symbol or slot periods. As the boundary of allocated resource must be aligned with the boundary of slot in NR, the periodicity misalignment issue between TSC traffic and SPS/CG resource is inevitable. When the mismatch accumulated over time exceeds the allowed latency, the delay requirement of this packet cannot be guaranteed with the reserved resource.
Some potential solutions have been analyzed, and the pros and cons are summarized in the following table.
	Solution
	advantage
	disadvantage

	Finer granularity of SPS periodicity

	1. relatively small specification changes required, e.g., the supporting of finer granularity of SPS/CG periodicities. 
	The side-effect is resource waste

	SPS/CG resource reconfiguration
	1.needs no specification work.
	1. such adjustment may be needed very frequently thus the signalling overhead could be significant.

	Multiple CG/SPS configurations
	1. high allocation utilization ratio 
2. multiple CG/SPS configurations support is already agreed and will be specified
	1. requires multiple CG/SPS configurations to serve a single TSN flow limiting the number of TSN flows supported by a single UE (tradeoff up to network)
2. Resource waste;
3.  unnecessary SPS decoding attempts from the UE for DL direction
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In order to reduce resource waste and signaling overhead, some other solutions have been proposed, which are summarized as following:
· Sub-option 1: bitmap-based resource configuration like LAA;
· Sub-option 2: Introduce an unavailable period in SPS/CG configuration. Specifically, for unavailable period, the SPS/CG resource is released at the UE side, which can be scheduled to other UEs;
· Sub-option 3: derive available resource based on information provided by NW;
· Sub-option 4: Offset adjustment by UE based on information provided by NW;
For sub-option 1 and sub-option 2, new parameters shall be introduced as a part of SPS configuration to indicate UE the available SPS/CG resource, which need much specification work to design the bitmap. For sub-option 4, UE may need to adjust frequently the SPS/CG configuration, which complicates UE behavior. For sub-option 3, UE needs to derive the appropriate transmission occasion after each time point a TSC packet arrives. As gNB has knowledge of TSC traffic pattern, gNB can schedule the unused configured grant resource of a specific UE to the other UEs, which will not result in resource waste from the view of network. From the view of UE side, the current specification supports that UE skip the UL grant if there is no data for transmission. For DL transmission, it needs to enhance that UE skip the DL resource if there is no expected data for transmission to reduce power consumption caused by unnecessary SPS decoding attempts. In NR specification, for SPS resource allocation, UE shall perform HARQ feedback no matter whether the UE receives DL packet. Supporting DL skip has much gain in reducing feedback overhead.
Observation: Multiple SPS/CG and the finer granularity of SPS/CG interval can be used to resolve the issue on the periodicity misalignment between TSC traffic and SPS/CG.
Proposal 2: The UE can skip some DL SPS occasions if some DL SPS occasions are not used for the UE.
3. Conclusion
In this contribution, we discuss the issue about periodicity misalignment between TSC traffic and SPS/CG, and the related observations and proposals are as following:
Observation: Multiple SPS/CG and the finer granularity of SPS/CG interval can be used to resolve the issue on the periodicity misalignment between TSC traffic and SPS/CG.
Proposal 1: Confirm one-slot periodicity for SPS configuration will be supported, whether sub-slot periodicity will be support waits for RAN1.
Proposal 2: The UE can skip some DL SPS occasions if some DL SPS occasions are not used for the UE.
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