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Introduction
In RAN1#108-e meeting [1], the RAN1 aspects on SDT was discussed and following conclusion/agreement are made:Agreement
· For CG-SDT, the starting time of association period is SFN0.
· Regarding the candidate value set of association period, adopt the Table 2.4-1
· FFS CG period smaller than 5ms
· Note: It does not mean to RAN2 the maximum CG period is 640ms. The table will be updated if RAN2 introduces other CG period values.
· Note: The potential impact on PDCCH monitoring periodicity should be considered if larger CG period value is introduced in RAN2

Table 2.4-1: Mapping between CG period and SS/PBCH block to CG PUSCH resource association period
CG period  (msec)
Association period (number of CG periods except when CG period is less than 5 ms)
5
{1, 2, 4, 8,16, 32, 64, 128}
8
{1, 2, 4, 5, 8, 10, 16, 20, 40, 80}
10
{1, 2, 4, 8,16, 32, 64}
16
{1, 2, 4, 5, 8,10,20,40}
20
{1, 2, 4, 8,16, 32}
32
{1, 2, 4, 5, 10, 20}
40
{1, 2, 4, 8, 16}
64
{1, 2, 5, 10}
80
{1, 2, 4, 8}
128
{1, 5}
160
{1, 2, 4}
320
{1, 2}
640
{1 }




In this contribution, we will further discuss the FFS part on CG period less than 5ms.
Discussion
SSB-PUSCH mapping details
Repetition
For the issue whether to support the repetition in CG-SDT, as we discussed before, it is questionable why CG-SDT should support repetition? We already agree the CG-SDT will be selected based on a threshold, certainly a UE with certain good channel condition is able to use CG-SDT, rather than these in poor channel condition who needs repetition, who might use RA-SDT or even not qualified for SDT. 
Another concern is that, the configured repetitions (equal to the transmission occasions) will be through the validation check, or availability check. It will end up with different number of occasions from time to time, but the suggestion to consider these repetition in one period as a bundle of transmission occasions that are mapped to the same SSB(s) will count  each group with different of transmission occasions as the same level unit for SSB association,  it is an unfair design principle.
To some discussion point that the repetition could be beneficial, it is quite questionable that even for a single UE, the repetition number in one association to SSB will be different. Without knowing which SSB UE is going to select when it initiates the CG-SDT, such benefits are totally random which we think it is useless.  
[image: ]
Fig. 2 – example of uneven number of PO repetitions for SSB association
Observation 1: the repetition in CG-SDT is not motivated and no clear benefit could be identified. 
Proposal 1: the repetition in CG-SDT is not supported.

SSB-PUSCH association period determination
According to RAN2 previous agreement on CG PUSCH period, 
12	There is no restriction on the candidate values of CG period.  FFS on values for CG periods and time offset 
There is no restriction from RAN2 so far. According to current available values for CG period, which is 
	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]:
15 kHz:	2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 320, 640}
30 kHz:	2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 640, 1280}
60 kHz 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}
60 kHz 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}
120 kHz:	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 RAN1 perspective, the CG period which is larger than 5ms has been determined by using the same logic as for SSB-RACH association. The left issue is for the case when CG period is smaller than 5ms. 
Firstly, given the fact that in one CG period there is only on CG PUSCH occasion to use, which is quite different from the RACH period which at most 6*80*8=480 RO in time domain.  So from SDT feature point of view, which is the relatively short time period, it means UE might want to finish the SDT in a short time. Thus, we think the small period is useful. However, when the too small value, e.g., <1ms, is a bit too small for SDT. Thus, we suggest to consider only >=1ms cases.  
	CG period  (msec)
	Association period (number of CG periods except when CG period is less than 5 ms)

	1
	{1,2,4,5,8,10,16,20,32,40,64,80,128,160,320,640}

	2
	{1, 2, 3,  4, 5, 8, 10, 16, 20, 32, 40, 80, 160, 320}

	4
	{1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 80, 160}

	5
	{1, 2, 4, 8,16, 32, 64, 128}

	8
	{1, 2, 4, 5, 8, 10, 16, 20, 40, 80}

	10
	{1, 2, 4, 8,16, 32, 64}

	16
	{1, 2, 4, 5, 8,10,20,40}

	20
	{1, 2, 4, 8,16, 32}

	32
	{1, 2, 4, 5, 10, 20}

	40
	{1, 2, 4, 8, 16}

	64
	{1, 2, 5, 10}

	80
	{1, 2, 4, 8}

	128
	{1, 5}

	160
	{1, 2, 4}

	320
	{1, 2}

	640
	{1 }








Proposal 2: CG-period less than 1ms is not supported for SDT.
Proposal 3: the SSB-PUSCH association period is updated to :

	CG period  (msec)
	Association period (number of CG periods except when CG period is less than 5 ms)

	1
	{1,2,4,5,8,10,16,20,32,40,64,80,128,160,320,640}

	2
	{1, 2, 3,  4, 5, 8, 10, 16, 20, 32, 40, 80, 160, 320}

	4
	{1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 80, 160}

	5
	{1, 2, 4, 8,16, 32, 64, 128}

	8
	{1, 2, 4, 5, 8, 10, 16, 20, 40, 80}

	10
	{1, 2, 4, 8,16, 32, 64}

	16
	{1, 2, 4, 5, 8,10,20,40}

	20
	{1, 2, 4, 8,16, 32}

	32
	{1, 2, 4, 5, 10, 20}

	40
	{1, 2, 4, 8, 16}

	64
	{1, 2, 5, 10}

	80
	{1, 2, 4, 8}

	128
	{1, 5}

	160
	{1, 2, 4}

	320
	{1, 2}

	640
	{1 }



Conclusion
This contribution discusses Physical layer aspects for SDT. Observations and proposals are summarized as follows: 
Observation 1: the repetition in CG-SDT is not motivated and no clear benefit could be identified. 
Proposal 1: the repetition in CG-SDT is not supported.
Proposal 2: CG-period less than 1ms is not supported for SDT.
Proposal 3: the SSB-PUSCH association period is updated to :

	CG period  (msec)
	Association period (number of CG periods except when CG period is less than 5 ms)

	1
	{1,2,4,5,8,10,16,20,32,40,64,80,128,160,320,640}

	2
	{1, 2, 3, 4, 5, 8, 10, 16, 20, 32, 40, 80, 160, 320}

	4
	{1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 80, 160}

	5
	{1, 2, 4, 8,16, 32, 64, 128}

	8
	{1, 2, 4, 5, 8, 10, 16, 20, 40, 80}

	10
	{1, 2, 4, 8,16, 32, 64}

	16
	{1, 2, 4, 5, 8,10,20,40}

	20
	{1, 2, 4, 8,16, 32}

	32
	{1, 2, 4, 5, 10, 20}

	40
	{1, 2, 4, 8, 16}

	64
	{1, 2, 5, 10}

	80
	{1, 2, 4, 8}

	128
	{1, 5}

	160
	{1, 2, 4}

	320
	{1, 2}

	640
	{1 }
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