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Introduction

In NRIIOT, lots of NRIIOT use cases have dramatically stringent QoS requirement and part of these use cases are deterministic periodic traffic type.  From RAN’s perspective , the configured grant (CG) and semi-persistent scheduling (SPS) is quite suitable for such transmission type. It can be seen that the CG/SPS transmission can save the DCI signaling overhead as well as reduce the scheduling delay. However, the current periodic configuration for CG/SPS is so coarse that can not meet the periodic requirement of various use case defined in 22.804. Thus the intention of this contribution is to share our views on finer granularity of periodic of CG/SPS 
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 , the periodic configuration in SPS/CG rise up an issue that NW cannot find a suitable CG/SPS configuration for a large number of use cases in a reason of uneven distribution of value in periodic configuration 
For TSC traffic, the following periodicity are expected to be used in typical scenarios [1]
Table A.2.2.3-1: Service performance requirements for mobile robots

	Use case #
	Influence quantity

	
	Message size [byte]
	Transfer interval: lower bound
	Transfer interval: target value (note)
	Transfer interval: upper bound
	Survival time
	UE speed
	# of UEs
	Service area

	1
	40 to 250
	 – < 25 % of target transfer interval value
	1 ms to 50 ms
	+ < 25 % of target transfer interval value
	target transfer interval value
	≤ 50 km/h
	≤ 100
	≤ 1 km2

	2
	15 k to 250 k
	– < 25 % of target transfer interval value
	10 ms to 100 ms
	+ < 25 % of target transfer interval value
	target transfer interval value
	≤ 50 km/h
	≤ 100
	≤ 1 km2

	3
	40 to 250
	– < 25 % of target transfer interval value
	40 ms to 500 ms
	+ < 25 % of target transfer interval value
	target transfer interval value
	≤ 50 km/h
	≤ 100
	≤ 1 km2

	4
	–
	–
	
	–
	–
	≤ 50 km/h
	≤ 100
	≤ 1 km2

	NOTE:
The transfer interval is not so strictly periodic in these use cases. The transfer interval deviates around its target value within bounds. The mean of the transfer interval is close to the target value.


From above table , assuming that there is a TSN traffic type whose transfer interval target value is 50ms, the tolerant range is from[45ms , 55ms]. Which means if we want to find a suitable periodic range of SPS and CG for this TSN traffic type ,the periodical value need to drop into the range of [45ms, 55ms], however, based on the current CG/SPS configuration:

For SPS, the SPS periodicity supported in current specs can be found as follows.

----------------------------------------------- From 38.331 start ------------------------------------------------------

SPS-Config ::=                          SEQUENCE {

    periodicity                             ENUMERATED {ms10, ms20, ms32, ms40, ms64, ms80, ms128,ms160, ms320, ms640,                                                    spare6, spare5, spare4, spare3, spare2, spare1},   

    ...

}

----------------------------------------------- From 38.331 end ------------------------------------------------------

For configured grant, the following periodicities [unit with symbols] are supported for UL transmission without UL grant for type 1 and type 2 in current specs.
----------------------------------------------- From 38.331 start ------------------------------------------------------

periodicity                         ENUMERATED {sym2, sym7, sym1x14, sym2x14, sym4x14, sym5x14, sym8x14, sym10x14, sym16x14, sym20x14,sym32x14, sym40x14, sym64x14, sym80x14, sym128x14, sym160x14, sym256x14, sym320x14, sym512x14, sym640x14, sym1024x14, sym1280x14, sym2560x14, sym5120x14, sym6, sym1x12, sym2x12, sym4x12, sym5x12, sym8x12, sym10x12, sym16x12, sym20x12, sym32x12, sym40x12, sym64x12, sym80x12, sym128x12, sym160x12, sym256x12, sym320x12, sym512x12, sym640x12, sym1280x12, sym2560x12

  },

/*omitted*/

periodicity

Periodicity for UL transmission without UL grant for type 1 and type 2 (see TS 38.321 [3], clause 5.8.2).

The following periodicities are supported depending on the configured subcarrier spacing [symbols]:

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}

----------------------------------------------- From 38.331 end ------------------------------------------------------

Based on the periodicity supported in current specs shown above, it cannot be found an appropriate periodical value from either CG or SPS to adapt to the interval target value 50ms within tolerant  boundary, thus it can be seen that the periodicities of SPS/CG are quite limited and increased at uneven intervals. With the limited periodicity and the typical periodicity of TSC traffics listed above, it can be concluded easily that the current periodicity supported for SPS/CG can not be used to match the TSN traffic pattern.
Observation 1: The current periodicity value supported by SPS/CG configuration can not be used to match the periodicity of various use cases.
From above observations, we have the following solutions to deal with the coarse granularity of CG/SPS period configuration

Option 1: Add more enumerate value into the current periodic configuration

Option 2: Introduce an periodic multiplying factor for TSN use case into the current SPS/CG configuration
For option 1, this is one direct way to extend the current value pool for CG/SPS period, however, since the various periodic value is defined for different use cases, and we have no idea how many values are needed for the various use cases.
For option 2, we can configure a multiplying factor for the current periodic value pool , one optional enumerate value type {0.1, 0.5, 1, 2...15} can be configured as an multiplying factor for the current periodic value pool , if this multiplying factor is configured to the UE, UE shall calculate the actual periodicity by multiplying factor and original periodic value . For example , If one UE is configured with the periodicity value is sym4x14 and the multiplying factor value is 3, the actual value of periodicity can be derived by sym4x14x3. Obviously, the multiplying factor configuration can provide more extended periodicity value in an easy way.
In comparison between option 1 and option 2, since the option 2 can provide more extended value numbersthan option 1, we propose that:

Proposal 1: One multiplying factor to the CG/SPS periodicity pool shall be introduced for adapting to the TSC traffic type, the actual periodicity value can be derived as the results from periodicity value multiply by multiplying factor.
Conclusion 

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

Observation 1: The current periodicity value supported by SPS/CG configuration can not be used to match the periodicity of various use cases.
Proposal 1: One multiplying factor to the CG/SPS periodicity pool shall be introduced for adapting to the TSC traffic type, the actual periodicity value can be derived as the results from periodicity value multiply by multiplying factor.
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