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Introduction

According to 38.825, For deterministic periodical TSC traffic type, the configured grant type transmission can dramatically match such kind of traffic mode. However, the jitter issue is raised up by the current configuration of configured grant/SPS as well as some differences between TSC traffic and Configured grant. For example: 

The requirement of TSC traffic period is not included in the current periodic configuration of CG/SPS

The unit of TSC traffic period is not aligned with the unit of the periodic of TSC traffic

Thus for dealing with the jitter issue, the scheduling enhancement in the use of CG/SPS is necessary,  the intention of this contribution is to share our views on the resolution to the jitter.

Discussions
For adapting to the TSC traffic type of deterministic periodic transmission, the configured grant transmission (CG) and semi-persistent transmission (SPS) can save the DCI signaling overhead as well as reduce the scheduling delay. However, since the current SPS/CG configuration is not designed for TSC traffic type, some issue has been identified in the configuration of periodicity.
According to the 38.825, some use cases’ periodic requirement is defined in the unit of Hz, for example:

	Use case
	Frequency
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	Smart grid
	1200 Hz
	0.833 ms

	Video based sampling
	60 Hz
	16.667 ms

	PTP synchronization
	8 Hz
	125 ms


In such cases,  the difference between the margin of TSC traffic type and CG/SPS will cause the grant drift which may lead that the configured grant/assignment is coming too late for the corresponding URLLC data. The delay will be occurred inevitably. Furthermore , the difference between the CG/SPS grant and TSC data arrival is getting larger while the period number is increasing.
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Fig.1 The illustration of the drift between CG/SPS and TSC in case of the period in different units

Observation 1:  Considering the misalignment in units (i.e. symbol, ms V.S. Hz) of period between CG/SPS and TSC, which may cause the grant drift for TSC data and lead to unexpected transmission delay, single SPS/CG configuration can not meet the requirement of TSC traffic.

For the mismatch of periodicity between CG/SPS and the TSC traffic caused by the misalignment in units (i.e. symbol, ms V.S. Hz) ,  some discussion have been made in RAN1 as well, and it has been concluded that  “multiple CG/SPS mechanism can be used to enhancing reliability and reducing latency by shifting the start time of the first transmission occasions for multiple configurations”. The following example can be referred to:

A UE may carry deterministic periodic TSC traffic, and the periodicity of which is not an integer multiple of NR supported SPS periodicities. E.g. for 60Hz TSC message frequency, the periodicity will be 16.67ms, which cannot be expressed with the subframe (e.g. the interval in subframe unit is not a constant, maybe 17 or 16), but multiple SPS configuration with subframe periodicity can match the 60Hz periodicity, such as:
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It can be expressed by multiple SPS as:

{

SPS 1: SPSStartSubframe = 0;    SPSInterval=50 subframe. 

SPS 2: SPSStartSubframe = 17;  SPSInterval=50 subframe. 

SPS 3: SPSStartSubframe = 34;  SPSInterval=50 subframe. 

}

From above instance, theoretically, a cluster of  SPS/CG configurations with a certain period can be always found to deal with this issue perfectly.  

Proposal 1: The multiple CG/SPS can be utilized for the case that misaligned unit of periodic between SPS/CG and TSN traffic. 

In addition, according to the agreements achieved in RAN 1:

Agreements:

M<=4 bits indication in the Release DCI is used for indicating which CG configuration(s) is/are released, where the association between each state indicated by the indication and the CG configuration(s) is

Up to 2^M states are higher layer configurable, where each of the state can be mapped to a single or multiple CG configurations to be released

In case of no higher layer configured state(s), separate release is used where the release corresponds to the CG configuration index indicated by the indication

It can be seen that the multiple SPS/CG deactivation was already supported in RAN1. And reserved bits in DCI for deactivation of two or more configured grant type 2 configurations for a given BWP is no more than 4 bits. And higher layer configuration is needed for associating these reserved bits to one or multiple configured grant configuration. Thus we propose that:

Proposal 2:  If multiple CG/SPS are configured for one specific TSC traffic, the higher layer configured state shall be used for associating these multiple CG/SPS to one state, hence the transmission of these CG/SPS can deactivated simultaneously.

Conclusion 

Based on all the analysis above, we give our proposals as:

Observation 1:  Considering the misalignment in units (i.e. symbol, ms V.S. Hz) of period between CG/SPS and TSC, which may cause the grant drift for TSC data and lead to unexpected transmission delay, single SPS/CG configuration can not meet the requirement of TSC traffic.

Proposal 1: The multiple CG/SPS can be utilized for the case that misaligned unit of periodic between SPS/CG and TSN traffic. 

Proposal 2:  If multiple CG/SPS is configured for one specific TSC traffic, the higher layer configured state shall be used for associating these multiple CG/SPS to one state, hence the transmission of these CG/SPS can deactivated simultaneously.
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