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Introduction
According to the new WID of NR Industrial Internet of Things (IoT) approved in RAN#83[1], the following objectives related to TSC message periodicities are specified:
	· 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 contribution, we mainly provide our views on how to address support of TSC message periodicities with non-integer multiple of NR supported CG/SPS periodicities.
[bookmark: OLE_LINK11]Discussion
As described in the TR 38.825[2], a UE may carry deterministic periodic TSC traffic, and the periodicity of which is not an integer multiple of NR supported CG/SPS periodicities. For example, for 60Hz data transmission frequency, the periodicity will be 16.67ms, which cannot be expressed in multiple of symbols or multiple of sub-frames (e.g. the interval in subframe unit is not a constant, maybe 17 or 16). This misalignment would increase the air latency. For example, if the period is set to 16ms, the second occasion for CG/SPS resources would be at the 32th subframe which is mismatched the actual arriving time 33.33ms. Thus, methods to address support for TSC message periodicities with non-integer multiple of NR supported CG/SPS periodicities should be investigated. In our views, the following ways could be considered.
Adjustment of CG/SPS resource by RRC reconfiguration 
For non-integer multiple of NR supported CG/SPS periodicities, one way is to let gNB reconfigure the starting offset for CG/SPS resources. This may be feasible for a large non-integer period, while will cause gNB reconfigure in a very high frequency for a small non-integer period, e.g., 0.833ms. So, this is not an efficient way in our views. 
Observation 1: It is not efficient to keep adjusting the CG/SPS resources by RRC reconfiguration at least for a TSC pattern flow of a small non-integer period. 
Multiple CG/SPS configurations
Multiple CG/SPS configurations with same periodicity but different subframe offsets can be configured to match the non-integer multiple of NR supported CG/SPS periodicity. An example is illustrated in Table 1. Note, a subframe in Table one could be regarded as a 1ms slot. 
Table 1: Multiple CG/SPS configurations to support for TSC periodicity with 16.67ms
	Transmission Occasion No
	Traffic arrival time(ms)
	Starting subframe for transmission occasion 

	0
	0
	0

	1
	16.67
	16 

	2
	33.33
	33

	3
	50
	50

	4
	66.67
	66

	5
	83.33
	83

	......


 
It can be expressed by multiple CG/SPS configurations as:
{
CG/SPS 1: CG/SPS_StartSubframe = 0;    CG/SPS_Interval=50 subframe. 
CG/SPS 2: CG/SPS_StartSubframe = 16;   CG/SPS_Interval=50 subframe. 
CG/SPS 3: CG/SPS_StartSubframe = 33;   CG/SPS_Interval=50 subframe. 
}
Support of multiple CG/SPS configurations is under the discussion of eURLLC. More details about the support of multiple CG/SPS configurations can be found in our accompany contribution [3][4]. 
Observation 2: Multiple CG/SPS configurations can be used for support of TSC message periodicities with non-integer multiple of NR supported CG/SPS periodicities.
[bookmark: _GoBack]Shorter and finer CG/SPS periodicities 
In the current specification, the following periodicities in unit of symbols for configured grant are supported depending on the configured sub-carrier spacing. 
	· 15kHz: 2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 320, 640}
· 30kHz: 2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 640, 1280}
· 60kHz with normal CP: 2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1280, 2560}
· 60kHz with ECP: 2, 6, n*12, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1280, 2560}
· 120kHz: 2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1024, 1280, 2560, 5120}



However, the smallest period for DL SPS is 10ms. Shorter SPS granularities are required no matter in terms of meeting the air latency, e.g. 0.5ms or matching the period of a certain TSN traffic, e.g. 0.833ms.  
In addition, it can be seen that the periodicities for UL configured grant are increased at uneven intervals. If a TSN traffic with a period of like 50ms, it means finer periodicities may also needed. Of course, the new added values should be based on the knowledge of the traffic pattern of a specific TSN flow. 
Observation 3: The current CG/SPS periodicities are difficult to match the TSN traffic pattern, both shorter and finer CG/SPS periodicities are needed.
Indication based on knowledge of TSN traffic pattern
If the network knows the knowledge of TSN traffic pattern, one simple way is to indicate these knowledge including the periodicities to UE directly. If the periodicities are within the possible values defined in RRC, legacy procedure could be workable. However, if these periodicities are some new values. It may need a new IE in RRC or a new bit field in DCI. From our perspective, at least using dynamic signalling is not preferable since it would cause too much overhead to fully describe all possible periodicities. Whether semi-static signalling is feasible may need further investigation. For example, if all possible periodicities for all foreseeable TSC traffic flows can be specified now, then it is simpler to just introduce some shorter/finer periodicities to match the TSC traffic. 
Observation 4: Using dynamic indication based on knowledge of TSN traffic pattern is not preferable. FFS for semi-static indication. 
Conclusions
[bookmark: OLE_LINK1]In this contribution, we mainly discuss the issue of mismatch between TSC periodicities and SPS/CG configuration periodicities. In summary, we have the following observations:
Observation 1: It is not efficient to keep adjusting the CG/SPS resources by RRC reconfiguration at least for a TSC pattern flow of a small non-integer period. 
Observation 2: Multiple CG/SPS configurations can be used for support of TSC message periodicities with non-integer multiple of NR supported CG/SPS periodicities.
Observation 3: The current CG/SPS periodicities are difficult to match the TSN traffic pattern, both shorter and finer CG/SPS periodicities are needed.
Observation 4: Using dynamic indication based on knowledge of TSN traffic pattern is not preferable. FFS for semi-static indication. 
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