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Introduction
In last RAN2 #107bis meeting, the following achievement was addressed:
	· R2 assumes to support 8 as the maximum number of simultaneously activated SPS configurations per BWP per serving cell.
· Introduce SPS/CG index to identify each SPS/CG among multiple SPS/CG configurations, i.e., as in Rel-15 LTE.
· The association between “state” (used in the joint release DCI) and the CG configuration(s) for type-2 CG is configured via RRC message.
· Each CG configuration is always configured independently, as in Rel-15 LTE. 
· The association between “state” (used in the joint release DCI) and the SPS configuration(s) is configured via RRC message, if RAN1 working assumption for joint release for multiple SPS configuration is confirmed.
· Each SPS configuration is always configured independently, as in Rel-15 LTE. 
· Support simultaneous Type 1 & 2 CG configurations in a BWP.
· CG periodicities of any integer-multiple of one slot (FFS if we go even lower, e.g. 2 symb, 7 symb) below a maximum value should be supported. FFS on the maximum value of integer N. 
· SPS periodicities of any integer-multiple of one slot below a maximum value should be supported in Rel-16. FFS on the maximum value of integer N.

· R2 assumes that HARQ offset parameter is explicitly configured by the network for each CG/SPS configuration.
· For CG, HARQ Process ID = [floor(CURRENT_symbol/periodicity)] modulo nrofHARQ-Processes + harq-procID-offset.
· FFS (for checking) if For SPS, HARQ Process ID = [floor(CURRENT_slot/periodicity)] modulo nrofHARQ-Processes + harq-ProcID-offset, Where CURRENT_slot = [(SFN × numberOfSlotsPerFrame) + slot number in the frame].
· Introduce a new confirmation MAC CE format in Rel-16, which reflects the confirmation of multiple configured grant configurations 
·  



According to above agreements, it can observed that there are still some FFSs for supported number of periodicities for CG/SPS Configurations of TSC service. Therefore, in this contribution, we would like to discuss the remaining issues for TSC CG/SPS design.
Discussion                                                                                                                  
Referencing to the numerology described in TS 38.211[1], the duration of an OFDM symbol under different numerologies/subcarrier spacing is listed Table1. The maximum OFDM symbol length in different OFDM numerologies is 66.67us for 15kHz. The periodicity of UL CG is in terms of symbols and its value range is from 2 symbols to 5120x14 symbols while the periodicity of DL SPS is in terms of ms and its value range is from 10ms to 640ms. As defined in TR22.804, TSN traffic is sensitive to end-to-end latency, where the communication for automation requires the 5G system to support cyclic traffic with cycle times at least 0.5 ms. 
	Subcarrier spacing
	15kHz
	30kHz
	60kHz
	120kHz
	240kHz

	OFDM symbol    length
	66.67us
	 



	33.33us
	16.67us
	8.33us
	4.17us

	Cyclic prefix
	~4.8us
	~2.4us
	~1.2us
	0.6us
	~0.3us


                                                      Table 1. OFDM symbol length under different numerologies
Based on table 1, the following periodicities for configured grant are currently 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}

Hence, in order to reduce data transmission latency and enable the CG/SPS periodicity with more fine granularity matching the TSN traffic pattern, in last RAN#107BIS meeting, it is agreed as follows:
· CG periodicities of any integer-multiple of one slot (FFS if we go even lower, e.g. 2 symb, 7 symb) below a maximum value should be supported. FFS on the maximum value of integer N. 
· SPS periodicities of any integer-multiple of one slot below a maximum value should be supported in Rel-16. FFS on the maximum value of integer N.
As indicated in [3], the periodic processes within industrial automation applications are often called cycle and the related interval cycle time. Unfortunately, the term cycle has different meanings depending on the point of view. With respect to the periodic communication, it is better to use the communication-related terms transfer interval and update time instead of cycle time. And in [3] , some examples are listed, most periodic transfer intervals in communication for automation are rather short.  The user experienced data rate of periodic communication of fixed message sizes is the message size divided by the transfer interval. For instance, for a message size of 40 byte and a transfer interval of 1 ms, the user experienced data rate is 40 byte/1 ms = 320 kb/s.
And the listed transfer interval values Periodic deterministic communication are collected from the [3] for different service types as follows:
	Use case (Clause #)
	Transfer interval: target value

	Motion control
	1 ms 

	
	0,5 ms 

	
	2 ms 

	Control-to-Control communication
	≤ 4 ms 

	Mobile control panels
	4 ms to 8 ms 

	
	12 ms 

	Mobile Robot
	1 ms 

	
	1 ms to 10 ms 

	
	1 ms to 50 ms 

	
	10 ms to 100 ms 

	
	40 ms to 500 ms 

	Process automation
	≥ 10 ms 

	
	50 ms to seconds

	
	several seconds

	Primary Frequency Control
	~ 50 ms  

	
	~ 200 ms

	Differential Protection in Distribution Network of Smart Grid
	0,8 ms 



Based on the above table, current conclusion which is to extent the granularity of the slot factor can basically meet the requirement transfer interval values, which minimum transfer interval is 1ms. On the other hand, for the flexibility, futureproof purpose and to address the issue of “non-integer” periodicities as well, the arbitrary periodicity multiple of 2 or 7 could also be introduced. However, if we go even lower, e.g. 2 symb, 7 symb, it is possible to cause the resource allocation across slot boundary, which will involve RAN1 in the investigation. Considering the limited time budget, it is proposed that:
Proposal 1: It is proposed not to support the periodicity value lower than one slot with arbitrary factors at least in the Rel-16.
Based on the above performance requirement table of transfer interval, the current maximum periodicity value is several seconds, which is n* 1000ms. At the meantime, for example, in the case of 15 KHz, the maximum periodicity value is just 640ms which is far smaller than n*1000ms. 
Proposal 2: It is proposed to set the maximum periodicity value of integer N for both CG and SPS are 10s.
Conclusion
Proposal 1: It is proposed not to support the periodicity value lower than one slot with arbitrary factors at least in the Rel-16.
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Proposal 2: It is proposed to set the maximum periodicity value of integer N for both CG and SPS are 10s.
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