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Introduction
This email discussion is for each company/university/organization to share its own views on FS2 aspects for sTTI operations. The work item of for shortened TTI and processing time for LTE approved in RAN#72 has the following objectives regarding the FS2 aspects [1]. 
	For Frame structure type 2: [RAN1, RAN2, RAN4]
· Specify support for a transmission duration based on 1-slot sTTI for sPDSCH/sPDCCH/sPUSCH/sPUCCH
· Study any impact on CSI feedback and processing time, and if needed, specify necessary modifications (not before RAN1 #86bis)



Regarding FS2 aspects, the following agreements were made in RAN1#90.
	Agreement:
For special subframe configurations 1, 2, 3, 4, 6, 7 and 8, DwPTS is split into a 1-slot sTTI and an X-symbol sTTI, where X is the number of symbols of DwPTS in the second slot.The minimum processing time for X-symbol sTTI is the same as 1-slot sTTI.

Agreement:
For special subframe configurations [3, 4, 8], the sPDSCH transmission is supported in the second slot of DwPTS. FFS on configuration 1,2,6,7.

Agreement:
The X-symbol sTTI is scheduled independently.

Agreement:
For special subframe configurations 0~9, the sPUSCH/sPUCCH transmission is not supported in UpPTS.

Agreement:
For special subframe configurations 10, the sPUSCH transmission is supported in UpPTS, and sPUCCH transmission is FFS.

Agreement:
For 1-slot sTTI operation, a single minimum processing time is supported.

Agreement:
The timing between sPDSCH to HARQ-ACK and UL grant to sPUSCH are determined by pre-defined table.



This document provides a list of questions to progress the understanding of the proposals for FS2 aspects including sTTI transmission in special subframe, DL HARQ-ACK and UL grant timing. Companies are encouraged to provide inputs by 18th August.



FS2 aspects for sTTI operation
HARQ-ACK timing for sPDSCH
In RAN1#90, it was agreed that sPDSCH is supported in the second slot of DwPTS for configuration 3, 4, 8 and FFS for configuration 1, 2, 6, 7.
Question 1.0: Should sPDSCH transmission be supported in DwPTS for TDD UL/DL configuration 1,2,6,7? Please provide details and the reason(s) for your answer.
	Company
	Views

	ZTE, Sanechips
	Yes. The question is asking the sPDSCH transmission in the second slot of DwPTS, right? In our view, at least CRS-based sPDSCH can be supported for this case and the design of 2/3-OS sTTI in FS1 can be reused. 

	Ericsson
	Yes. To improve DL throughput. 2/3os sPDSCH is anyway supported for FS1. The same design can be reused for FS2 with TDD configuration 1, 2, 6 and 7.

	Huawei, HiSilicon
	Yes. Since the sPDSCH in the second slot of DwPTS for configuration 3, 4 and 8 has been agreed, the scheduling and feedback will be specified anyway. The 2/3-symbol sPDSCH has been supported for FDD operation. Therefore, the standardization efforts are very low. In addition, if not supported, it is a waste of resources

	Nokia, Nokia Shanghai Bell
	Ok to support this

	Qualcomm
	Our preference is not to support the sPDSCH in the DwPTS of the above mentioned TDD configurations. The reasons are as follows:

1) Even if an sPDSCH can be scheduled in DwPTS, the processing timing is still based on the 1-slot sTTI duration. Hence, the latency reduction gains seem to be negligible. 

2) More importantly, the 2/3-symbol sTTI transmission is not supported in TDD.

	Samsung
	Yes. SSC 1 and 6 have 3OS for DL in the second slot. SSC 2 and 7 have 4OS for DL in the second slot. Those resources can be used for DL data transmission.

	LGE
	I guess the question is about SSC 1, 2, 6, and 7. Assuming this, our preference is not to support sPDSCH transmission in the second slot of DwPTS since the benefit seems not that significant while other issues such as DMRS pattern redesign will be followed.

	Intel
	Fine to support due to minor standard efforts. On the other hand, the motivation or need of 2-symbols sTTI for TDD system have not been well justified based on the discussions in past as TDD operators think 1-slot is more than sufficient for TDD system. 



Summary of Question 1.0
The Question 1.0 was whether to support sPDSCH transmission in DwPTS for special subframe configuration 1,2,6,7. Although the question was misleading, the answers were provided from each company with correct understanding. The majority is to support sPDSCH in DwPTS for special subframe configuration (SSC) 1,2,6,7.
However, there are some views not to support this so that some discussion during the meeting seems to be needed.
Base on the majority, we can have the following proposals for possible agreement:
Proposal 1. Support sPDSCH transmission in DwPTS for special subframe configuration (SSC) 1,2,6,7 as well as SSC 3,4,8.


In RAN1#90, it was agreed that for special subframe configurations 10 (SSC 10), the sPUSCH transmission is supported in UpPTS, and sPUCCH transmission is FFS.
Question 1.1: Should sPUCCH be supported in UpPTS for SSC 10?Please provide the reason(s) for your answer.
	Company
	Views

	ZTE, Sanechips
	Yes.
In the WI of UL capacity enhancement, there is no HARQ-ACK transmission on UpPTS. This is mainly because the DL HARQ timing design is not changed when introducing PUSCH transmission on UpPTS. But for the 1-slot sTTI, the DL HARQ timing needs to be redesigned anyway. In this case, HARQ-ACK transmission on UpPTS should also be taken into account to off load the HARQ-ACK, and better HARQ-ACK performance is expected.

	Ericsson
	
Yes. sPUCCH in UpPTS can be used for carrying HARQ-ACK for sPDSCH. This can not only offload HARQ payloads from certain UL subframes but also reduce the DL HARQ timing latency for TDD DL/UL configurations 1-6. 

For example, consider TDD DL/UL configuration 2, without supporting sPUCCH in UpPTS, UL sTTI 4 and sTTI 14 have to carry HARQ-ACK from 4 DL sTTIs (as shown in the table just below). If sPUCCH in UpPTS is supported, the HARQ-ACK payloads can be redistributed over all UL sTTIs including the UpPTS. Then, the UL sTTI 4 and sTTI 14 only needs to carry HARQ-ACK from 2 DL sTTIs, and the UpPTS in UL sTTI 3 and sTTI 13 will carry HARQ-ACK from 3 DL sTTIs. Moreover, the HARQ timing for DL sTTIs 2, 6, 7, and 12 is reduced by 1 sTTI.

DL association set table for TDD UL/DL configuration 2 and special suframe configuration 10:
	
	sTTI index

	
	3
	4
	5
	13
	14
	15

	No sPUCCH in UpPTS
	
	6, 7, 8,12
	4, 5, 6
	
	6, 7, 8,12
	4, 5, 6

	sPUCCH in UpPTS
	6,7,11
	4,6
	4,6
	6,7,11
	4,6
	4, 6




UpPTS of SSC10 consists of 6 os in case of no SRS transmission, the formats for 7-os sPUCCH can be reused for 6-os sPUCCH with a slight modification. In case of SRS transmission colliding with sPUCCH transmission in UpPTS, sPUCCH transmission should be prioritized.


	Huawei, HiSilicon
	Yes. The reasons to support sPUCCH in UpPTS are:
1. To reduce the latency from sPDSCH to HARQ feedback.
2. Since sPUCCH has been supported in sTTI operation, supporting PUCCH in UpPTS for special subframe configuration 10 would not bring more standardization effort.

	Nokia, Nokia Shanghai Bell
	We do not see a great need for this optimization

	Qualcomm
	For better UL load balancing, sPUCCH transmission in UpPTS of SSC10 can be supported.

	Samsung
	No. Because sPUCCH performance when the first symbol is omitted is not guaranteed, HARQ-ACK can be transmitted in the next slot.

	LGE
	For less specification efforts, we slightly prefer not to support sPUCCH in UpPTS for SSC 10. 

	Intel 
	Yes. It is clearly benefitial in terms of latency. 



Summary of Question 1.1
7 companies (ZTE, Sanechips, Ericsson, Huawei, HiSilicon, Qualcomm, Intel) support sPUCCH transmission in UpPTS for SSC10 while 4 companies (Nokia, NSB, Samsung, LGE) prefer not to support it.
Base on the majority, we can have the following proposals for possible agreement:
Proposal 2. Support sPUCCH in UpPTS for SSC 10.


Question 1.2: Should HARQ-ACK for sPDSCH be transmitted in the UpPTS? If so, which physical channel is used for HARQ-ACK? Please provide the reason(s) for your answer.
	Company
	Views

	ZTE, Sanechips
	It depends on the SSC configuration. 
For SSC 0~9, it was agreed that the sPUSCH/sPUCCH transmission is not supported in UpPTS, i.e., HARQ-ACK for sPDSCH should not be transmitted in UpPTS.
For SSC 10, both sPUCCH/sPUSCH can be used for HARQ-ACK transmission. 

	Ericsson
	Yes, only for SSC 10. This can not only offload HARQ payloads from certain UL subframes but also reduce the DL HARQ timing latency for TDD DL/UL configurations 1-6. 

HARQ-ACK for sPDSCH is transmitted in UpPTS on sPUSCH if sPUSCH is scheduled. Otherwise, it is transmitted on sPUCCH.


	Huawei, HiSilicon
	Yes for SSC10, and HARQ can be carried on both sPUCCH and sPUSCH to keep single carrier property. As Q1.1, the reason is also to reduce the latency from sPDSCH to HARQ.

	Nokia, Nokia Shanghai Bell
	Similarly as for Q1, we do not this this is necessary

	Qualcomm
	For SSF configurations #0-9, it is already agreed that the sPUSCH/sPUCCH transmission is not supported in UpPTS. For SSF #10, the same as our response to Question 1.1, for better load balancing, the HARQ ACK/NAK can be reported in UpPTS.

	Samsung
	No. If there is no sPUCCH support in the second slot of special subframes for SSC#10, then it is natural not to support HARQ-ACK in this second slot.

	LGE
	No. Similar as Q1.1.

	Intel
	Yes. sPUCCH/sPUSCH can be used for convey ACK/NACK for SSC 10. 



Summary of Question 1.2
7 companies (ZTE, Sanechips, Ericsson, Huawei, HiSilicon, Qualcomm, Intel) support HARQ-ACK of sPDSCH transmission in UpPTS for SSC10 while 4 companies (Nokia, NSB, Samsung, LGE) prefer not to support it.
Base on the majority, we can have the following proposals for possible agreement:
Proposal 3. HARQ-ACK transmission for sPDSCH is supported in UpPTS for SSC 10.


Question1.3a: Please provide your view on pre-defined table for the timing between sPDSCH and HARQ-ACK by using the following table for SSC 0-9 and SSC10 for the case where UpPTS for SSC10 does not carry sPUCCH. If the order of the number in each block is important, then please make the numbers in a block in order provide the reason(s).
In the following table describing k, HARQ-ACK is transmitted in slot n, where the corresponding sPDSCH transmitted in n-k.
	TDD UL/DL
	slot number n

	Configuration
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19

	0
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	2
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	3
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	4
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	5
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	6
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　



	Company
	Views

	ZTE, Sanechips
	We prefer that UpPTS for SSC10 carries sPUCCH, so the timing for SSC10 is given in Q1.3b.  Considering the number of OFDM symbols in DwPTS is different for  SSC 0~9, we also divide into two categories:
Cat1: SSC 1/2/3/4/6/7/8, i.e.,the number of OFDM symbol in DwPTS is larger than 7
Cat2: SSC 0/5/9,  i.e.,the number of OFDM symbol in DwPTS is no larger than 7
The design criterion for DL HARQ timing is same as used in LTE.
Note: the number with red color corresponds to the HARQ-ACK timing of X-OS in DwPTS.
	TDD UL/DL
	slot number n

	Configuration
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19

	0 (SSC 1/2/3/4/6/7/8)
	
	
	
	
	4
	4
	4
	4
	
	
	
	
	
	
	4
	4
	4
	4
	
	

	0(SSC 0/5/9)
	
	
	
	
	4
	4
	4
	
	
	
	
	
	
	
	4
	4
	4
	
	
	

	1 (SSC 1/2/3/4/6/7/8)
	　
	　
	　
	　
	6,5　
	5,4　
	4　
	4　
	　
	　
	　
	　
	　
	　
	6,5　
	5,4　
	4　
	4　
	　
	　

	1(SSC 0/5/9)
	
	
	
	
	6,5
	5
	5
	5
	
	
	
	
	
	
	6,5
	5
	5
	5
	
	

	2 (SSC 1/2/3/4/6/7/8)
	　
	　
	　
	　
	12,,8,7,11　
	7,6,5,4　
	　
	　
	　
	　
	　
	　
	　
	　
	12,8,7,11　
	7,6,5,4　
	　
	　
	　
	　

	2(SSC 0/5/9)
	
	
	
	
	12,8,7,6
	6,5,4
	
	
	
	
	
	
	
	
	12,8,7,6
	6,5,4
	
	
	
	

	3 (SSC 1/2/3/4/6/7/8)
	
	
	
	
	14,13,12
	12,11,10
	10,9
	9,8
	8,7
	7,6
	
	
	
	
	
	
	
	
	
	

	0(SSC 0/5/9)
	
	
	
	
	14,13,12
	12,11
	11,10
	10,9
	9,8
	8,7
	
	
	
	
	
	
	
	
	
	

	4(SSC 1/2/3/4/6/7/8)
	
	
	
	
	16,15,14,13
	13,12,11,10
	10,9,8,7
	7,6,5,4
	
	
	
	
	
	
	
	
	
	
	
	

	4(SSC 0/5/9)
	
	
	
	
	16,15,14,13
	13,12,11,10
	10,9,8,7
	7,6,5
	
	
	
	
	
	
	
	
	
	
	
	

	5 (SSC 1/2/3/4/6/7/8)
	　
	　
	　
	　
	22,18,17,16,15,14,13,12,21　
	12,11,10,9,8,7,6,5,4
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	5(SSC 0/5/9)
	
	
	
	
	22,18,17,16,15,14,13,12,11
	11,10,9,8,7,6,5,4
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	6 (SSC 1/2/3/4/6/7/8)
	　
	　
	　
	　
	6　
	6　
	6　
	6　
	6　
	6　
	　
	　
	　
	　
	　4
	4
	4　
	4　
	　
	　

	6(SSC 0/5/9)
	
	
	
	
	6
	6
	6
	6
	6
	
	
	
	
	
	4
	4
	4
	
	
	





	Ericsson
	The proposed table is defined based on the load balanced approach (the order of the numbers is FFS). The red-colored font numbers are for the sPDSCH transmitted in the x-symbol of DwPTS in the second slot. For configuration 2, the HARQ-ACK from different DL sTTIs need to be redistributed over different UL sTTIs in order to balance the HARQ payload. 

	TDD UL/DL
	slot number n

	Configuration
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19

	0
	
	
	
	
	4
	4
	4
	4
	
	
	
	
	
	
	4
	4
	4
	4
	
	

	1
	　
	　
	　
	　
	5, 6　
	5　
	5　
	　5,4
	　
	　
	　
	　
	　
	　
	5, 6　
	5　
	5　
	5,4　
	　
	　

	2 
(One sPDSCH in DwPTS)
	　
	　
	　
	　
	6, 7, 8, 12　
	4, 5, 6　
	　
	　
	　
	　
	　
	　
	　
	　
	6, 7, 8, 12　
	4, 5, 6　
	　
	　
	　
	　

	2
 (Two sPDSCH in DwPTS )
	
	
	
	
	7,8,11,12
	4,5,6,7
	
	
	
	
	
	
	
	
	7,8,11,12
	4,5,6,7
	
	
	
	

	3
	　
	　
	　
	　
	4, 13, 14　
	4, 13　
	4, 13　
	4, 12, 13
	11, 12　
	10, 11　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	4
	　
	　
	　
	　
	　4, 14, 15, 16
	4, 12, 13, 14　
	4, 10 11, 12
	4, 8, 9, 10　　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	5
	　
	　
	　
	　
	　4, 13,14,15,16,17, 18, 21, 22
	　4, 6, 7, 8, 9, 10, 11, 12, 13
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	6
	　
	　
	　
	　
	6　
	6　
	　6
	6　
	6　
	6　
	　
	　
	　
	　
	　4
	4　
	4　
	4　
	　
	　





	Huawei, HiSilicon
	Our understanding is that Q1.3a is when answer to Q1.1 is no. If we misunderstood the question, please refer to our answer to Q1.3b.

	Nokia, Nokia Shanghai Bell
	We would like to avoid dependency of HARQ-ACK on the SSC, at least for configurations other than SSC 10.  The HARQ-ACK should be preferably reported at the earliest possible time instance

	Qualcomm
		TDD UL/DL
	slot number n

	Configuration
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19

	0
	
	
	
	
	4
	4
	4
	4
	
	
	
	
	
	
	4
	4
	4
	4
	
	

	1
	　
	　
	　
	　
	6,5　
	5,4　
	4　
	4　
	　
	　
	　
	　
	　
	　
	6,5　
	5,4　
	4　
	4　
	　
	　

	2
	　
	　
	　
	　
	8,7,12,11　
	7,6,5,4　
	　
	　
	　
	　
	　
	　
	　
	　
	8,7,12,11　
	7,6,5,4　
	　
	　
	　
	　

	3
	　
	　
	　
	　
	14,13,12　
	12,11,10
	10,9　
	　9,8
	8,7　
	7,6　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	4
	　
	　
	　
	　
	16,15,14,13　
	13,12,11,10　
	10,9,8,7　
	7,6,5,4　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	5
	　
	　
	　
	　
	18,17,16,15,14
13,12,11,22　
	11,10,9,8,7
6,5,4,22　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	6
	　
	　
	　
	　
	　6
	6　
	6　
	　6
	6　
	6　
	　
	　
	　
	　
	4　
	4　
	4　
	4　
	　
	　




	Samsung
	We have the same view with Nokia, Nokia Shanghai Bell.

	LGE
	The timing table is dependent on whether sPDSCH transmission is supported in the second slot of DwPTS for SSC 1, 2, 6, and 7. For SSCs in which sPDSCH transmission is supported in the second sTTI in DwPTS, the timing table of sPDSCH to HARQ-ACK is given by follows:
	TDD UL/DL
	slot number n

	Configuration
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19

	0
	
	
	
	
	4
	4
	4
	4
	
	
	
	
	
	
	4
	4
	4
	4
	
	

	1
	
	
	
	
	6,5
	5,4
	4
	4
	
	
	
	
	
	
	6,5
	5,4
	4
	4
	
	

	2
	
	
	
	
	8,7,12,11
	7,6,5,4
	
	
	
	
	
	
	
	
	8,7,12,11
	7,6,5,4
	
	
	
	

	3
	
	
	
	
	14,13,12
	12,11,10
	10,9
	9,8
	8,7
	7,6
	
	
	
	
	
	
	
	
	
	

	4
	
	
	
	
	16,15,14,13
	13,12,11,10
	10,9,8,7
	7,6,5,4
	
	
	
	
	
	
	
	
	
	
	
	

	5
	
	
	
	
	18,17,16,15,14,13,12, 22,21
	12,11,10,9,8,7,6,5,4
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	6
	
	
	
	
	6
	6
	6
	6
	6
	6
	
	
	
	
	4
	4
	4
	4
	
	



For other SSCs, the timing table of sPDSCH to HARQ-ACK is given by follows:
	TDD UL/DL
	slot number n

	Configuration
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19

	0
	
	
	
	
	4
	4
	4
	
	
	
	
	
	
	
	4
	4
	4
	
	
	

	1
	
	
	
	
	6,5
	5
	5
	5
	
	
	
	
	
	
	6,5
	5
	5
	5
	
	

	2
	
	
	
	
	8,7,6,12
	6,5,4
	
	
	
	
	
	
	
	
	8,7,6,12
	6,5,4
	
	
	
	

	3
	
	
	
	
	14,13,12
	12,11
	11,10
	10,9
	9,8
	8,7
	
	
	
	
	
	
	
	
	
	

	4
	
	
	
	
	16,15,14,13
	13,12,11,10
	10,9,8,7
	7,6,5
	
	
	
	
	
	
	
	
	
	
	
	

	5
	
	
	
	
	18,17,16,15,14,13,12,11,22
	11,10,9,8,7,6,5,4
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	6
	
	
	
	
	6
	6
	6
	6
	6
	
	
	
	
	
	4
	4
	4
	
	
	






Question 1.3b: If your answer to question 1.1 is yes (i.e. UpPTS for SSC10 carries sPUCCH), please provide your view on pre-defined table for the timing between sPDSCH and HARQ-ACK for SSC10 by using the following table. If the order of the number in each block is important, then please make the numbers in a block in order provide the reason(s).
In the following table describing k, HARQ-ACK is transmitted in slot n, where the corresponding sPDSCH transmitted in n-k.
	TDD UL/DL
	slot number n

	Configuration
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19

	0
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	2
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	3
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	4
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	5
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	6
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　



	Company
	Views

	ZTE, Sanechips
	
	TDD UL/DL
	slot number n

	Configuration
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19

	0(SSC 10)
	
	
	
	
	4
	4
	4
	
	
	
	
	
	
	
	4
	4
	4
	
	
	

	1(SSC 10)
	
	
	
	5
	5
	5
	5
	5
	
	
	
	
	
	5
	5
	5
	5
	5
	
	

	2(SSC 10)
	
	
	
	11,7,6
	6,5
	5,4
	
	
	
	
	
	
	
	11,7,6
	6,5
	5,4
	
	
	
	

	3(SSC 10)
	　
	　
	　
	13,12　
	12,11
	11,10　
	10,9　
	9,8　
	8,7　
	7　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	4(SSC 10)
	　
	　
	　
	15,14,13　
	13,12,11　
	11,10,9　
	9,8,7　
	7,6,5　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	5(SSC 10)
	
	
	
	20,17,16,15,14,13
	13,12,11,10,9,8
	8,7,6,5,4
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	6(SSC 10)
	
	
	
	5
	5
	5
	5
	5
	
	
	
	
	
	
	4
	4
	4
	
	
	




	Ericsson
	The proposed HARQ timing table is defined based on the load balanced approach (the order of the numbers is FFS).

	TDD UL/DL
	slot number n

	Configuration
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19

	0
	
	
	
	
	4
	4
	4
	
	
	
	
	
	
	
	4
	4
	4
	
	
	

	1
	
	
	
	5
	5
	5
	5
	5
	
	
	
	
	
	5
	5
	5
	5
	5
	
	

	2
	
	
	
	6,7, 11
	4, 6
	4, 6
	
	
	
	
	
	
	
	6, 7, 11
	5, 6
	4, 5
	
	
	
	

	3
	
	
	
	13
	4, 13
	4,13
	4,13
	12, 13
	11, 12
	10, 11
	
	
	
	
	
	
	
	
	
	

	4
	
	
	
	13,14,15
	4,12,13
	4,11,12
	4,10,11
	8,9,10
	
	
	
	
	
	
	
	
	
	
	
	

	5
	
	
	
	13,14,15,16,17,21
	4,9,10,11,12,13
	4,6,7,8,9
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	6
	
	
	
	5
	5
	5
	5
	5
	
	
	
	
	
	
	4
	4
	4
	
	
	





	Huawei, HiSilicon
	
For SSF configuration 0~9:
	TDD UL/DL
	slot number n

	Configuration
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19

	0
	
	
	
	
	4
	4
	4
	4
	
	-
	
	
	
	
	4
	4
	4
	4
	
	-

	1
	
	
	
	
	6,5
	5,4
	4
	4
	
	
	
	
	
	
	6,5
	5,4
	4
	4
	
	

	2
	
	
	
	
	12,11,8,7
	7,6,5,4
	
	
	
	
	
	
	
	
	12,11,8,7
	7,6,5,4
	
	
	
	

	3
	
	
	
	
	14,13, 12
	12,11,10
	10,9
	9,8
	8,7
	7,6
	
	
	
	
	
	
	
	
	
	

	4
	
	
	
	
	16,15, 14,13
	13,12,
11,10
	10,9,
8,7
	7,6,
5,4
	
	
	
	
	
	
	
	
	
	
	
	

	5
	
	
	
	
	22,21,18,
17,16,15,
14,13,12
	12,11,10,
9,8,7,
6,5,4,
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	6
	
	
	
	
	6
	6
	6
	6
	6
	6
	
	
	
	
	4
	4
	4
	4
	
	


Note: the blue numbers in the above table correspond to the sPDSCH carried on second sTTI of UpPTS.

For SSF configuration 10:
	TDD UL/DL
	slot number n

	Configuration
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19

	0
	
	
	
	
	4
	4
	4
	
	
	
	
	
	
	
	4
	4
	4
	
	
	

	1
	　
	　
	　
	5
	5
	5
	5
	5
	
	
	
	
	
	5
	5
	5
	5
	5
	　
	　

	2
	　
	　
	　
	11,7,6
	6,5
	5,4
	
	
	
	
	
	
	
	11,7,6
	6,5
	5,4
	
	
	　
	　

	3
	　
	　
	　
	13,12
	12,11
	11,
10
	10,9
	9,8
	8,7
	7
	
	
	
	
	
	
	
	
	　
	　

	4
	　
	　
	　
	15,14,13
	13, 12,11
	11,
10,9
	9,8,7
	7,6,5
	
	
	
	
	
	
	
	
	
	
	　
	　

	5
	　
	　
	　
	21,17,16,
15,14,13,
	13,12,11,10,9,8
	8,7,6,5,4
	
	
	
	
	
	
	
	
	
	
	
	
	　
	　

	6
	　
	　
	　
	5
	5
	5
	5
	5
	
	
	
	
	
	
	4
	4
	4
	
	　
	　





	Qualcomm
		TDD UL/DL
	slot number n

	Configuration
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19

	0
	
	
	
	
	4
	4
	4
	
	
	
	
	
	
	
	4
	4
	4
	
	
	

	1
	　
	　
	　
	5　
	5　
	5　
	5　
	5　
	　
	　
	　
	　
	　
	5　
	5　
	5　
	5　
	5　
	　
	　

	2
	　
	　
	　
	7,6,11
	6,5
	5,4
	　
	　
	　
	　
	　
	　
	　
	7,6,11
	6,5
	5,4
	　
	　
	　
	　

	3
	　
	　
	　
	13,12　
	12,11
	     11,10
	10,9　
	　9,8
	8,7　
	7　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	4
	　
	　
	　
	　15,14
13,12
	12,11,10
	10,9,8
	8,7,6
	6,5　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	5
	　
	　
	　
	17,16,15
14,13,21　
	13,12,11
10,9
	9,8,7
6,5,4
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	6
	　
	　
	　
	5　
	　5
	5　
	5　
	5　
	　
	　
	　
	　
	　
	　
	4　
	     4
	4　
	　
	　
	　




	LGE
	As noted in Q1.1, our preference is not to support sPUCCH transmission in UpPTS for SSC 10. However, in case sPUCCH transmission is supported in UpPTS for SSC 10, the timing table of sPDSCH to HARQ-ACK for SSC 10 is given by follows:
	TDD UL/DL
	slot number n

	Configuration
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19

	0
	
	
	
	
	4
	4
	4
	
	
	
	
	
	
	
	4
	4
	4
	
	
	

	1
	
	
	
	5
	5
	5
	5
	5
	
	
	
	
	
	5
	5
	5
	5
	5
	
	

	2
	
	
	
	7,6,11
	6,5
	5,4
	
	
	
	
	
	
	
	7,6,11
	6,5
	5,4
	
	
	
	

	3
	
	
	
	13,12
	12,11
	11,10
	10,9
	9,8
	8,7
	7
	
	
	
	
	
	
	
	
	
	

	4
	
	
	
	15,14,13
	13,12,11
	11,10,9
	9,8,7
	7,6,5
	
	
	
	
	
	
	
	
	
	
	
	

	5
	
	
	
	17,16,15,14,13,21
	13,12,11,10,9,8
	8,7,6,5,4
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	6
	
	
	
	5
	5
	5
	5
	5
	
	
	
	
	
	
	4
	4
	4
	
	
	






Summary of Question 1.3a and Question 1.3b
Each company showed views on the timing based on whether to support HARQ-ACK in UpPTS of SSC10. Since there was no agreement on supporting HARQ-ACK in UpPTS of SSC10, it seems no majority on this timing table. Therefore, more discussion seems to be needed. However, according to the possible agreement of Q1.1 and Q1.2 and the proposals provided by each company for timing table, the following can be considered.
Proposal 4-1. For SSC 0-9, the following pre-defined table is used for the timing between sPDSCH and HARQ-ACK. In the following table describing k, HARQ-ACK is transmitted in slot n, where the corresponding sPDSCH transmitted in n-k.
	TDD UL/DL
	slot number n

	Configuration
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19

	0
	
	
	
	
	4
	4
	4
	4
	
	
	
	
	
	
	4
	4
	4
	4
	
	

	1
	
	
	
	
	6,5
	5,4
	4
	4
	
	
	
	
	
	
	6,5
	5,4
	4
	4
	
	

	2
	
	
	
	
	8,7,12,11
	7,6,5,4
	
	
	
	
	
	
	
	
	8,7,12,11
	7,6,5,4
	
	
	
	

	3
	
	
	
	
	14,13,12
	12,11,10
	10,9
	9,8
	8,7
	7,6
	
	
	
	
	
	
	
	
	
	

	4
	
	
	
	
	16,15,14,13
	13,12,11,10
	10,9,8,7
	7,6,5,4
	
	
	
	
	
	
	
	
	
	
	
	

	5
	
	
	
	
	18,17,16,15,14,13,12, 22,21
	12,11,10,9,8,7,6,5,4
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	6
	
	
	
	
	6
	6
	6
	6
	6
	6
	
	
	
	
	4
	4
	4
	4
	
	



Proposal 4-2. For SSC 10, the following pre-defined table is used for the timing between sPDSCH and HARQ-ACK. In the following table describing k, HARQ-ACK is transmitted in slot n, where the corresponding sPDSCH transmitted in n-k.
	TDD UL/DL
	slot number n

	Configuration
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19

	0
	
	
	
	
	4
	4
	4
	4
	
	
	
	
	
	
	4
	4
	4
	4
	
	

	1
	
	
	
	5
	5
	5
	5
	5
	
	
	
	
	
	5
	5
	5
	5
	5
	
	

	2
	
	
	
	7,6,11
	6,5
	5,4
	
	
	
	
	
	
	
	7,6,11
	6,5
	5,4
	
	
	
	

	3
	
	
	
	13,12
	12,11
	11,10
	10,9
	9,8
	8,7
	7
	
	
	
	
	
	
	
	
	
	

	4
	
	
	
	15,14,13
	13,12,11
	11,10,9
	9,8,7
	7,6,5
	
	
	
	
	
	
	
	
	
	
	
	

	5
	
	
	
	17,16,15,14,13,21
	13,12,11,
10,9,8
	8,7,6,5,4
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	6
	
	
	
	5
	5
	5
	5
	5
	
	
	
	
	
	
	4
	4
	4
	
	
	




sPUSCH transmission timing from UL grant
Question 2.0: Should the transmission of sDCI scheduling sPUSCH be supported in x-symbol sTTI?
	Company
	Views

	ZTE, Sanechips
	We slightly prefer the transmission of sDCI scheduling sPUSCH is not supported in the x-symbol sTTI for simplicity.

	Ericsson
	Yes. Comparing the tables for Question 2.1 a and Question 2.1 b, we see that support sDCI scheduling sPUSCH in x-symbol sTTI can improve not only the latency but also provide better load banlancing. Here, load refers to the number of sDCI for sPUSCH scheduling.

	Huawei, HiSilicon
	We slightly prefer to not support sDCI scheduling sPUSCH in X-symbol sTTI. This is because that compared to other 1-slot downlink sTTI, the sPDCCH overhead in X-symbol sTTI is larger, and further complexity in timing design would be required, but the benefit is minimal as the downlink coverage is not the bottleneck and can be guaranteed with adjustement of aggregation levels.

	Nokia,Nokia Shanghai Bell
	We do not see a great need for this optimization

	Qualcomm
	Given that the length of sPDCCH in slot1 of a normal subframes is at most 2, and UL scheduling does not have the complications that was discussed in our response to Question 1.0, we support the transmission of sDCI scheduling sPUSCH in the X-symbol sTTI.

	Samsung
	Yes. There can be sPDCCH in the x-symbol sTTI.

	LGE
	Yes. Regardless of whether sPDSCH transmission is supported in the second slot-sTTI in DwPTS with x-symbol, 
sDCI scheduling sPUSCH can be supported. 

	Intel 
	Yes. 



Summary of Question 2.0
7 companies (Ericsson, Qualcomm, Samsung, LGE, Intel) support transmission of sDCI to schedule sPUSCH in X-symbol sTTI while 4 companies (ZTE, Sanechip, Huawei, HiSilicon, Nokia, NSB) prefer not to support it.
Base on the majority, we can have the following proposals for possible agreement:
Proposal 5. Transmission of sDCI to schedule sPUSCH is not supported in X-symbol sTTI, where the X-symbol sTTI denotes the part of DwPTS in the second slot of a special subframe and X is the number of symbols of DwPTS in the second slot.


[bookmark: _GoBack]Question 2.1a: Assuming there is no x-symbol sTTI or the answer to question 2.0 is no, please provide your view on pre-defined table for the timing between UL grant and sPUSCH by using the following table. Please use red-colored font for SSC 10. If the order of the number in each block is important, then please make the numbers in a block in order provide the reason(s).
In the following table describing k, sPUSCH is transmitted in slot n+k, where the corresponding UL grant is received in slot n.
	TDD UL/DL
	slot number n

	Configuration
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19

	0
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	2
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	3
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	4
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	5
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	6
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　



	Company
	Views

	ZTE, Sanechips
	
	TDD UL/DL
	slot number n

	Configuration
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19

	0
	4,5
	5,6
	6,7,11
	
	
	
	
	
	
	
	4,5
	5,6
	6,7,11
	
	
	
	
	
	
	

	1
	　5
	5　
	5　
	　
	　
	　
	　
	　
	5　
	5　
	5　
	5　
	5　
	　
	　
	　
	　
	　
	5　
	5　

	2
	4　
	4　
	　
	　
	　
	　
	　
	　
	　
	4　
	4　
	4　
	　
	　
	　
	　
	　
	　
	　
	4　

	3
	7　
	　7
	7　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	7　
	7　
	7　
	7　

	4
	5　
	5　
	5　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	5　
	5　

	5
	4　
	4　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	4　

	6(SSC 0~9)
	6　
	6　
	6,7　
	　
	　
	　
	　
	　
	　
	　
	4　
	4　
	4,5　
	　
	　
	　
	　
	　
	6　
	6　

	6(SSC 10)
	5,6
	6,7
	7,11
	
	
	
	
	
	
	
	4　
	4　
	4,5　
	
	
	
	
	
	5
	5




	Ericsson
	The proposed table defined based on the load balanced approach. 
For TDD UL/DL configuration 0 and 6, “x+y” is defined as: if UI is 10, then schedule sTTI n+x; if UI is 01, then schedule sTTI n+y; if UI is 11, then schedule both sTTI n+x and n+y. “x+y+z” is defined as: if UI is 10, then schedule sTTI n+x; if UI is 01, then schedule sTTI n+y; if UI is 00, then schedule sTTI n+z; if UI is 11, then schedule sTTIs n+x and n+y and n+z.
	TDD UL/DL
	slot number n

	Configuration
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19

	0
	4+5
	5+6
	6+7+11
	
	
	
	
	
	
	
	4+5
	5+6
	6+7+11
	
	
	
	
	
	
	

	1
	　5
	5　
	　5
	　
	　
	　
	　
	　
	5　
	　5
	　5
	5　
	5　
	　
	　
	　
	　
	　
	5　
	5　

	2
	4　
	4　
	　
	　
	　
	　
	　
	　
	　
	4　
	4　
	4　
	　
	　
	　
	　
	　
	　
	　
	4　

	3
	7　
	7　
	7　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	7　
	7　
	7　
	7　

	4
	5　
	5　
	5　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	5　
	5　

	5
	4　
	4　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	4　

	6
	4+5　
	5+6
	6+7+11
	　
	　
	　
	　
	　
	　
	　
	4+5
	4+5
	4+5
	　
	　
	　
	　
	　
	　
	4　





	Huawei, HiSilicon
	
	TDD UL/DL
	slot number n

	Configuration
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19

	0
	4,5
	5,6
	6,7,11
	
	
	
	
	
	
	
	4,5
	5,6
	6,7,11
	
	
	
	
	
	
	

	1
	5
	5
	5
	
	
	
	
	
	5
	5
	5
	5
	5
	
	
	
	
	
	5
	5

	2
	4
	4
	
	
	
	
	
	
	
	4
	4
	4
	
	
	
	
	
	
	
	4

	3
	7
	7
	7
	
	
	
	
	
	
	
	
	
	
	
	
	
	7
	7
	7
	7

	4
	5
	5
	5
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	5
	5

	5
	4
	4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	4

	6 with  SSF 0～9
	6
	6
	6,7
	
	
	
	
	
	
	
	4
	4
	4,5
	
	
	
	
	
	6
	6

	6 with SSF 10
	5,6
	6,7
	7,11
	
	
	
	
	
	
	
	4
	4
	4,5
	
	
	
	
	
	5
	5


Note that the reason to have different timing design for UL/DL configuration 6 is due to following design principles: sPDCCH/PDCCH overhead balancing, low latency, and earlier sPUSCH are scheduled earlier.


	Nokia, Nokia Shanghai Bell
	We are ok with the Ericsson proposal

	Qualcomm
		TDD UL/DL
	slot number n

	Configuration
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19

	0
	4,5
	5,6
	6,7,11
	
	
	
	
	
	
	
	4,5
	4,6
	6,7,11
	
	
	
	
	
	
	

	1
	5　
	5　
	5　
	　
	　
	　
	　
	　
	5　
	5　
	5　
	5　
	5　
	　
	　
	　
	　
	　
	5　
	5　

	2
	4　
	4　
	　
	　
	　
	　
	　
	　
	　
	4　
	4　
	4　
	　
	　
	　
	　
	　
	　
	　
	4　

	3
	7　
	7　
	   7
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	7　
	7　
	7　
	7　

	4
	5　
	5　
	5　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	5　
	5　

	5
	4　
	4　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	4　

	6
	5,6　
	6,7　
	7,11　
	　
	　
	　
	　
	　
	　
	　
	4　
	4　
	4,5　
	　
	　
	　
	　
	　
	5　
	5　




	Samsung
	
	TDD UL/DL
	slot number n

	Configuration
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19

	0
	4,5
	5,6
	6,7,11
	
	
	
	
	
	
	
	4,5
	5,6
	6,7,11
	
	
	
	
	
	
	

	1
	5
	5
	5
	
	
	
	
	
	5
	5
	5
	5
	5
	
	
	
	
	
	5
	5

	2
	4
	4
	
	
	
	
	
	
	
	4
	4
	4
	
	
	
	
	
	
	
	4

	3
	7
	7
	7
	
	
	
	
	
	
	
	
	
	
	
	
	
	7
	7
	7
	7

	4
	5
	5
	5
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	5
	5

	5
	4
	4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	4

	6, SSSC#0-9
	6
	6
	6,7
	
	
	
	
	
	
	
	4
	4
	4,5
	
	
	
	
	
	6
	6

	6 SSC#10
	5,6
	6,7
	7,11
	
	
	
	
	
	
	
	4
	4
	4,5
	
	
	
	
	
	5
	5







Summary of Question 2.1a
Since there was no agreement whether to support transmission of sDCI to schedule sPUSCH in X-symbol sTTI yet, RAN1 needs more discussion on the timing table. However, based on majority above, if transmission of sDCI to schedule sPUSCH is not supported in X-symbol sTTI, the following proposal can be made for timing table between UL grant and sPUSCH. 
Proposal 5-1. The following pre-defined table is used for the timing between UL grant and sPUSCH.
In the following table describing k, sPUSCH is transmitted in slot n+k, where the corresponding UL grant is received in slot n. The red-colored font is for SSC 10.
	TDD UL/DL
	slot number n

	Configuration
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19

	0
	4,5
	5,6
	6,7,11
	
	
	
	
	
	
	
	4,5
	5,6
	6,7,11
	
	
	
	
	
	
	

	1
	5
	5
	5
	
	
	
	
	
	5
	5
	5
	5
	5
	
	
	
	
	
	5
	5

	2
	4
	4
	
	
	
	
	
	
	
	4
	4
	4
	
	
	
	
	
	
	
	4

	3
	7
	7
	7
	
	
	
	
	
	
	
	
	
	
	
	
	
	7
	7
	7
	7

	4
	5
	5
	5
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	5
	5

	5
	4
	4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	4

	6 (SSC 0,5,9)
	6
	6
	6,7
	
	
	
	
	
	
	
	4
	4
	4,5
	
	
	
	
	
	6
	6

	6 (SSC 10)
	5,6
	6,7
	7,11
	
	
	
	
	
	
	
	4
	4
	4,5
	
	
	
	
	
	5
	5




Question 2.1b: Assuming there is x-symbol sTTI and the answer to question 2.0 is yes,please provide your view on pre-defined table for the timing between UL grant and sPUSCH by using the following table.Please use red-colored font for SSC 10. If the order of the number in each block is important, then please make the numbers in a block in order provide the reason(s).
In the following table describing k, sPUSCH is transmitted in slot n+k, where the corresponding UL grant is received in slot n.
	TDD UL/DL
	slot number n

	Configuration
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19

	0
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	2
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	3
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	4
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	5
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	6
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　



	Company
	Views

	Ericsson
	The proposed table is defined based on the load balanced approach. 
For TDD UL/DL configuration 0, “x+y” is defined as: if UI is 10, then schedule sTTI n+x; if UI is 01, then schedule sTTI n+y; if UI is 11, then schedule both sTTI n+x and n+y.
No numbers for SSC 10 here. DwPTS for SSC has only 6 symbols, so there is no x-symbol sTTI for SSC 10.
	TDD UL/DL
	slot number n

	Configuration
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19

	0
	4
	4+5
	5+6
	6
	
	
	
	
	
	
	4
	4+5
	5+6
	6
	
	
	
	
	
	

	1
	4
	4
	4
	4　
	　
	　
	　
	　
	　
	
	4
	4
	4
	4　
	　
	　
	　
	　
	
	

	2
	4　
	4　
	　
	　
	　
	　
	　
	　
	　
	　
	4　
	4　
	　
	　
	　
	　
	　
	　
	　
	　

	3
	6
	6
	6
	6　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	
	
	6
	6

	4
	4
	4
	4
	4　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	
	

	5
	4　
	4　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	6
	6
	6
	6
	6　
	　
	　
	　
	　
	　
	　
	4
	4
	4
	4　
	　
	　
	　
	　
	6　
	6　





	Qualcomm
		TDD UL/DL
	slot number n

	Configuration
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19

	0
	4
	4
	4
	4
	
	
	
	
	
	
	4
	4
	4
	4
	
	
	
	
	
	

	1
	4　
	4　
	4　
	4　
	　
	　
	　
	　
	　
	　
	4　
	4　
	4　
	4　
	　
	　
	　
	　
	　
	　

	2
	4　
	4　
	　
	　
	　
	　
	　
	　
	　
	　
	　4
	4　
	　
	　
	　
	　
	　
	　
	　
	　

	3
	6　
	6　
	   6
	6　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	6　
	6　

	4
	4　
	4　
	4　
	4　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	5
	4　
	4　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	6
	4　
	4,5　
	5,6　
	6　
	　
	　
	　
	　
	　
	　
	4　
	4,5　
	5,6　
	6　
	　
	　
	　
	　
	　
	　




	LGE
	For SSC 1, 2, 3, 4, 6, 7 and 8, if sDCI scheduling sPUSCH can be transmitted in both the first and second slot-sTTI in DwPTS, the timing table of UL grant to sPUSCH is given by follows:
	TDD UL/DL
	slot number n

	Configuration
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19

	0
	4
	4
	4,5
	5,6
	
	
	
	
	
	
	4
	4
	4,5
	5,6
	
	
	
	
	
	

	1
	4
	4
	4
	4
	
	
	
	
	
	
	4
	4
	4
	4
	
	
	
	
	5
	5

	2
	4
	4
	
	
	
	
	
	
	
	
	4
	4
	
	
	
	
	
	
	
	

	3
	6
	6
	6
	6
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	6
	6

	4
	4
	4
	4
	4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	5
	4
	4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	6
	6
	6
	6
	6
	
	
	
	
	
	
	4
	4
	4
	4
	
	
	
	
	6
	6



For other SSCs, the timing table of UL grant to sPUSCH is given by follows:
	TDD UL/DL
	slot number n

	Configuration
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19

	0
	4,5
	5,6
	6,7,11
	
	
	
	
	
	
	
	4,5
	5,6
	6,7,11
	
	
	
	
	
	
	

	1
	5
	5
	5
	
	
	
	
	
	5
	5
	5
	5
	5
	
	
	
	
	
	5
	5

	2
	4
	4
	
	
	
	
	
	
	
	4
	4
	4
	
	
	
	
	
	
	
	4

	3
	7
	7
	7
	
	
	
	
	
	
	
	
	
	
	
	
	
	7
	7
	7
	7

	4
	5
	5
	5
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	5
	5

	5
	4
	4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	4

	6 (SSC 0, 5, or 9)
	6
	6
	6,7
	
	
	
	
	
	
	
	4
	4
	4,5
	
	
	
	
	
	6
	6

	6 (SSC 10)
	5,6
	6,7
	7,11
	
	
	
	
	
	
	
	4
	4
	4,5
	
	
	
	
	
	5
	5




	
	



Summary of Question 2.1b
Since there was no agreement whether to support transmission of sDCI to schedule sPUSCH in X-symbol sTTI yet, RAN1 needs more discussion on the timing table. However, based on majority above, if transmission of sDCI to schedule sPUSCH is supported in X-symbol sTTI, the following proposals can be made for timing tables between UL grant and sPUSCH. 
Proposal 5-2. For SSC 1,2,3,4,6,7,8, the following pre-defined table is used for the timing between UL grant and sPUSCH. In the following table describing k, sPUSCH is transmitted in slot n+k, where the corresponding UL grant is received in slot n.
	TDD UL/DL
	slot number n

	Configuration
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19

	0
	4
	4,5
	5,6,
	6
	
	
	
	
	
	
	4
	4,5
	5,6,
	6
	
	
	
	
	
	

	1
	4
	4
	4
	4　
	　
	　
	　
	　
	　
	
	4
	4
	4
	4　
	　
	　
	　
	　
	
	

	2
	4　
	4　
	　
	　
	　
	　
	　
	　
	　
	　
	4　
	4　
	　
	　
	　
	　
	　
	　
	　
	　

	3
	6
	6
	6
	6　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	
	
	6
	6

	4
	4
	4
	4
	4　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	
	

	5
	4　
	4　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	6
	6
	6
	6
	6　
	　
	　
	　
	　
	　
	　
	4
	4
	4
	4　
	　
	　
	　
	　
	6　
	6　



Proposal 5-3. For SSC 0,5,9,10, the following pre-defined table is used for the timing between UL grant and sPUSCH. In the following table describing k, sPUSCH is transmitted in slot n+k, where the corresponding UL grant is received in slot n. The red-colored font is for SSC 10.
	TDD UL/DL
	slot number n

	Configuration
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19

	0
	4,5
	5,6
	6,7,11
	
	
	
	
	
	
	
	4,5
	5,6
	6,7,11
	
	
	
	
	
	
	

	1
	5
	5
	5
	
	
	
	
	
	5
	5
	5
	5
	5
	
	
	
	
	
	5
	5

	2
	4
	4
	
	
	
	
	
	
	
	4
	4
	4
	
	
	
	
	
	
	
	4

	3
	7
	7
	7
	
	
	
	
	
	
	
	
	
	
	
	
	
	7
	7
	7
	7

	4
	5
	5
	5
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	5
	5

	5
	4
	4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	4

	6 (SSC 0,5,9)
	6
	6
	6,7
	
	
	
	
	
	
	
	4
	4
	4,5
	
	
	
	
	
	6
	6

	6 (SSC 10)
	5,6
	6,7
	7,11
	
	
	
	
	
	
	
	4
	4
	4,5
	
	
	
	
	
	5
	5





DMRS position of sPDSCH/sPUSCH in DwPTS/UpPTS
Question 3.1: Should DMRS-based sPDSCH/sPUSCH be supported in DwPTS/UpPTS (Y/N)? If yes, please provide your view on DMRS position/pattern of sPDSCH/sPUSCH. 
	Company
	Views

	ZTE, Sanechips
	· For DMRS-based sPDSCH, 
· if the length of sTTI in DwPTS is larger than 4, DMRS is located on the first two symbols without CRS. 
· if the length of sTTI in DwPTS is smaller than 4, we slight prefer DMRS-based sPDSCH is not supported for simplicity. 
· For DMRS-based sPUSCH, 
· For UpPTS of SSC #10, the DMRS position/pattern can reuse the design for 1-slot UL sTTI.  
· For other SSCs, it was agreed sPUSCH is not supported.

	Ericsson
	Yes. 
For sPUSCH in UpPTS, reuse the same DMRS position as for PUSCH in UpPTS for SSC 10. That is, DMRS is located in symbol 3 of the second slot.
For sPDSCH in DwPTS, 
· if DwPTS is shorter than 1-slot, then, use the legacy DMRS pattern; 
· if DwPTS is longer than 1-slot, then, for the 1st slot sPDSCH, use the DMRS pattern defined for slot-based sPDSCH. 
In TDD UL/DL configuration 3, 4, 8, for the x-symbol sPDSCH, the DMRS pattern starts from the 3rd symbol of the x-symbol sTTI not to collide with the sPDCCH region (up to 2 symbols). The DMRS pattern is composed of one DMRS pair in time domain and has the same DMRS position in frequency domain as the DMRS pattern of slot-based sPDSCH.
In TDD UL/DL configuration 1, 2, 6, 7, for the x-symbol sPDSCH, the DMRS pattern starts from the 1st symbol of the x-symbol. The DMRS pattern has the same DMRS positions in frequency domain as the DMRS pattern of slot-based sPDSCH.


	Huawei, HiSilicon
	DMRS based sPDSCH and sPUSCH can be supported in DwPTS and UpPTS respectively.
For the 1st slot of DwPTS, the DMRS position is as same as 1 slot sTTI in FS1, while for the 2nd slot, the DMRS can be put in the first and the second symbol. As for SSF configuration 1, 2, 3, 4, 6, 7 and 8, the length of the X-symbol sTTI is from 2 to 5 symbols. Then with DMRS placed in the first and second symbol, the DMRS position is fixed and thus the complexity of UE channel estimation can be reduced.
For sPUSCH supported on UpPTS, DMRS position is as same as current LTE, i.e., the fourth symbol (l=3) of the 2nd slot of SSF.

	Nokia, Nokia Shanghai Bell
	sPUSCH DMRS can use the same position current LTE
For DMRS in X-symbol sTTI, the slot DMRS pattern can be used in the 2nd-slot of special subframe for X-symbol sTTI for DwPTS=11&12. For DwPTS=9&10, DMRS based transmission is not supported in X-sTTI sTTI.


	Qualcomm
	As explained in our response to Question 1.0, we support the sPDSCH transmission in the DwPTS of the SSF #3, 4 and 8 only. In that case, the legacy DMRS patterns defined for slot1 of SSF configurations #3/4/8 can be reused. 
Also, it is already agreed that sPUSCH transmission is only supported in  the UpPTS of SSF#10. When DMRS is sent, similar to the legacy LTE, it is sent in symbol index 3.

	Samsung
	Yes. But DMRS design should be done without consideration of DwPTS/UpPTS. After deciding DMRS design, DMRS-based sPDSCH/sPUSCH can be supported if the designed DMRS can be mapped in the DwPTS/UpPTS.

	LGE
	As noted in Q1.0, we think that two slot-sTTIs within a DwPTS subframe correspond to two independent sPDSCH transmissions respectively for SSC 3, 4, and 8 while only the first slot-sTTI within a DwPTS subframe supports a sPDSCH transmission for SSC 1, 2, 6, 7, 9, and 10. Then, DL DMRS position/pattern can be reused from the pattern of legacy TTI for less standardization efforts given the remaining time for this WI.
It was already agreed that sPUSCH transmission is supported in UpPTS only for SSC 10. And, UL DMRS position/pattern can be reused from legacy TTI (i.e., in the symbol index l=3). 

	Intel
	Yes. For UL and SSC#10, it is nature that DMRS is located in symbol 3 of the 2nd slot.
For DL, for SSC 3, 4, 8, the DMRS can be TDMed with sPDCCH as agreed for slot-based sPDCCH for FDD. While, for SSC 1, 2, 6, 7 with 2/3 symbols length, we can reuse the design of 2/3-symbols sTTI length defined for FDD, i..e DMRS starts from the first symbols of X-symbols sTTI. 



Summary of Question 3.1
As shown in the above, the majority is to support DMRS-based sPDSCH/sPUSCH in DwPTS/UpPTS. However, the details of DMRS design can be done after DMRS design for sTTI is finished. Then, we can have the following proposal:
Proposal 6. DMRS-based sPDSCH and sPUSCH can be supported in DwPTS and UpPTS, respectively.

TBS determination for X-symbol for sPDSCH/sPUSCH
Question 4.1: Please provide your view on TBS determination for X-symbol for sPDSCH/sPUSCH in DwPTS/UpPTS. 
	Company
	Views

	ZTE, Sanechips
	Same as the TBS determination for 2/3-OS for sPDSCH/sPUSCH in FS1. 

	Ericsson
	For sPDSCH, if X-symbol sPDSCH has lengths of 4, 5, or 6 symbols, then, this is the same as for slot-based sPDSCH where the control region size can be lengths of 1, 2 or 3 symbols. Reuse the TBS determination for the slot-based sPDSCH. If x-symbol sPDSCH has lengths of 2 or 3 symbols, then, reuse the TBS determination for 2/3-symbol sPDSCH.


	Huawei, HiSilicon
	The TBS determination for X-symbol linearly scales down the 1ms TBS with the number of REs carried sPDSCH/sPUSCH.

	Nokia, Nokia Shanghai Bell
	TBS determination can use be decided after finalizing the corresponding aspects for 2/3 symbol FS1

	Qualcomm
	This can be discussed once the 1-slot TBS scaling is decided. In general, considering the support of sPDSCH in DwPTS of SSF #3,4 and 8 (4 and 5 symbols), the TBS of slot1 of a normal subframe can be scaled down to reflect the smaller number of symbols.

	Samsung
	We can follow the legacy method for TBS determination in DwPTS, which is to use a factor to derive the effective number of PRBs allocated.

	LGE
	Considering that sPUSCH transmission is supported in UpPTS only for SSC 10, the following TBS determination for PUSCH in UpPTS agreed in RAN1#87 can be reused.
Agreement:
· For TBS selection for PUSCH in UpPTS, the PRB scaling factor are chosen based on the following table
	Available SC-FDMA data symbols in PUSCH 
	1
	2
	3
	4
	5

	Scaling factor 
	1/8
	3/8


Agreement:
· For TBS selection for PUSCH in UpPTS, the PRB scaling factor is 3/8, when 6 data symbols are available for PUSCH in UpPTS
For sPDSCH transmission in DwPTS, similarly, the PRB scaling factor can be taken into account for which the exact value needs to be further discussed.  

	Intel 
	TBS can be determined based on the scaling factor that is derived based on  available REs in X-symbol sPDSCH. 



Summary of Question 4.1
Since TBS is also related to other sTTI design, TBS design for X-symbol sTTI can be done after DMRS design for sTTI is finished.

Question 5: Are there any other considerations on FS2 aspects for sTTI operation you would like to share?
	Company
	Views

	
	

	
	

	
	

	
	



Conclusion
After collecting companies’ views on FS2 aspects, the following proposals can be made for possible agreements in RAN1#90bis.
Among the above proposals, the proposal that seems agreeable easily are remarked with “agreeable” and green.
Among the above proposals, the proposals that are needed to discuss first are remarked with “yellow”.
Among the above proposals, the proposals that require the conclusions of other proposals are remarked without any color.
Also, the proposals are re-numbered with prioritization.

Agreeable Proposal A. DMRS-based sPDSCH and sPUSCH can be supported in DwPTS and UpPTS, respectively.

Proposal B. Support sPDSCH transmission in DwPTS for special subframe configuration (SSC) 1,2,6,7 as well as SSC 3,4,8.

Proposal C. Support sPUCCH in UpPTS for SSC 10.

Proposal D. HARQ-ACK transmission for sPDSCH is supported in UpPTS for SSC 10.

Proposal E. Transmission of sDCI to schedule sPUSCH is not supported in X-symbol sTTI, where the X-symbol sTTI denotes the part of DwPTS in the second slot of a special subframe and X is the number of symbols of DwPTS in the second slot.


If HARQ-ACK transmission for sPDSCH is supported in UpPTS for SSC 10,
Proposal F-1. For SSC 0-9, the following pre-defined table is used for the timing between sPDSCH and HARQ-ACK. In the following table describing k, HARQ-ACK is transmitted in slot n, where the corresponding sPDSCH transmitted in n-k.
	TDD UL/DL
	slot number n

	Configuration
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19

	0
	
	
	
	
	4
	4
	4
	4
	
	
	
	
	
	
	4
	4
	4
	4
	
	

	1
	
	
	
	
	6,5
	5,4
	4
	4
	
	
	
	
	
	
	6,5
	5,4
	4
	4
	
	

	2
	
	
	
	
	8,7,12,11
	7,6,5,4
	
	
	
	
	
	
	
	
	8,7,12,11
	7,6,5,4
	
	
	
	

	3
	
	
	
	
	14,13,12
	12,11,10
	10,9
	9,8
	8,7
	7,6
	
	
	
	
	
	
	
	
	
	

	4
	
	
	
	
	16,15,14,13
	13,12,11,10
	10,9,8,7
	7,6,5,4
	
	
	
	
	
	
	
	
	
	
	
	

	5
	
	
	
	
	18,17,16,15,14,13,12, 22,21
	12,11,10,9,8,7,6,5,4
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	6
	
	
	
	
	6
	6
	6
	6
	6
	6
	
	
	
	
	4
	4
	4
	4
	
	



If HARQ-ACK transmission for sPDSCH is supported in UpPTS for SSC 10,
Proposal F-2. For SSC 10, the following pre-defined table is used for the timing between sPDSCH and HARQ-ACK. In the following table describing k, HARQ-ACK is transmitted in slot n, where the corresponding sPDSCH transmitted in n-k.
	TDD UL/DL
	slot number n

	Configuration
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19

	0
	
	
	
	
	4
	4
	4
	4
	
	
	
	
	
	
	4
	4
	4
	4
	
	

	1
	
	
	
	5
	5
	5
	5
	5
	
	
	
	
	
	5
	5
	5
	5
	5
	
	

	2
	
	
	
	7,6,11
	6,5
	5,4
	
	
	
	
	
	
	
	7,6,11
	6,5
	5,4
	
	
	
	

	3
	
	
	
	13,12
	12,11
	11,10
	10,9
	9,8
	8,7
	7
	
	
	
	
	
	
	
	
	
	

	4
	
	
	
	15,14,13
	13,12,11
	11,10,9
	9,8,7
	7,6,5
	
	
	
	
	
	
	
	
	
	
	
	

	5
	
	
	
	17,16,15,14,13,21
	13,12,11,
10,9,8
	8,7,6,5,4
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	6
	
	
	
	5
	5
	5
	5
	5
	
	
	
	
	
	
	4
	4
	4
	
	
	




If transmission of sDCI to schedule sPUSCH is not supported in X-symbol sTTI, 
Proposal G-1. The following pre-defined table is used for the timing between UL grant and sPUSCH.
In the following table describing k, sPUSCH is transmitted in slot n+k, where the corresponding UL grant is received in slot n. The red-colored font is for SSC 10.
	TDD UL/DL
	slot number n

	Configuration
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19

	0
	4,5
	5,6
	6,7,11
	
	
	
	
	
	
	
	4,5
	5,6
	6,7,11
	
	
	
	
	
	
	

	1
	5
	5
	5
	
	
	
	
	
	5
	5
	5
	5
	5
	
	
	
	
	
	5
	5

	2
	4
	4
	
	
	
	
	
	
	
	4
	4
	4
	
	
	
	
	
	
	
	4

	3
	7
	7
	7
	
	
	
	
	
	
	
	
	
	
	
	
	
	7
	7
	7
	7

	4
	5
	5
	5
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	5
	5

	5
	4
	4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	4

	6 (SSC 0,5,9)
	6
	6
	6,7
	
	
	
	
	
	
	
	4
	4
	4,5
	
	
	
	
	
	6
	6

	6 (SSC 10)
	5,6
	6,7
	7,11
	
	
	
	
	
	
	
	4
	4
	4,5
	
	
	
	
	
	5
	5



If transmission of sDCI to schedule sPUSCH is supported in X-symbol sTTI, 
Proposal G-2. For SSC 1,2,3,4,6,7,8, the following pre-defined table is used for the timing between UL grant and sPUSCH. In the following table describing k, sPUSCH is transmitted in slot n+k, where the corresponding UL grant is received in slot n.
	TDD UL/DL
	slot number n

	Configuration
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19

	0
	4
	4,5
	5,6,
	6
	
	
	
	
	
	
	4
	4,5
	5,6,
	6
	
	
	
	
	
	

	1
	4
	4
	4
	4　
	　
	　
	　
	　
	　
	
	4
	4
	4
	4　
	　
	　
	　
	　
	
	

	2
	4　
	4　
	　
	　
	　
	　
	　
	　
	　
	　
	4　
	4　
	　
	　
	　
	　
	　
	　
	　
	　

	3
	6
	6
	6
	6　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	
	
	6
	6

	4
	4
	4
	4
	4　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	
	

	5
	4　
	4　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	6
	6
	6
	6
	6　
	　
	　
	　
	　
	　
	　
	4
	4
	4
	4　
	　
	　
	　
	　
	6　
	6　



If transmission of sDCI to schedule sPUSCH is supported in X-symbol sTTI, 
Proposal G-3. For SSC 0,5,9,10, the following pre-defined table is used for the timing between UL grant and sPUSCH. In the following table describing k, sPUSCH is transmitted in slot n+k, where the corresponding UL grant is received in slot n. The red-colored font is for SSC 10.
	TDD UL/DL
	slot number n

	Configuration
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19

	0
	4,5
	5,6
	6,7,11
	
	
	
	
	
	
	
	4,5
	5,6
	6,7,11
	
	
	
	
	
	
	

	1
	5
	5
	5
	
	
	
	
	
	5
	5
	5
	5
	5
	
	
	
	
	
	5
	5

	2
	4
	4
	
	
	
	
	
	
	
	4
	4
	4
	
	
	
	
	
	
	
	4

	3
	7
	7
	7
	
	
	
	
	
	
	
	
	
	
	
	
	
	7
	7
	7
	7

	4
	5
	5
	5
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	5
	5

	5
	4
	4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	4

	6 (SSC 0,5,9)
	6
	6
	6,7
	
	
	
	
	
	
	
	4
	4
	4,5
	
	
	
	
	
	6
	6

	6 (SSC 10)
	5,6
	6,7
	7,11
	
	
	
	
	
	
	
	4
	4
	4,5
	
	
	
	
	
	5
	5
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