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Introduction
Throughout the email discussion on [90b-LTE-14], the following seven agreements were confirmed.
	Agreement 1:
For a carrier configured with shortened processing time, DL HARQ-ACK timing from PDSCH to HARQ-ACK, bit ordering, and PUCCH resource are determined by using the table below:

	TDD UL/DL
Configuration
	Subframe n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	-
	-
	(6)
	3
	(4),3
	-
	-
	(6)
	3
	(4),3

	1
	-
	-
	(7), 6, 3
	(4),3
	-
	-
	-
	(7), 6, 3
	(4),3
	-

	2
	-
	-
	(8), 7, 4, 6, 3
	-
	-
	-
	-
	(8), 7, 4, 6, 3
	-
	-

	3
	-
	-
	7, 6, (11), 5
	(6), 5, 4
	(5), 4, 3
	-
	-
	-
	-
	-

	4
	-
	-
	(12), 8, 7, 11, 6
	6, 5, 4, (7), 3
	-
	-
	-
	-
	-
	-

	5
	-
	-
	(13), 12, 9, 8, 7, 5, 4, 11, 6, 3
	-
	-
	-
	-
	-
	-
	-

	6
	-
	-
	(7), 6
	(7), 4
	(5), 4
	-
	-
	(7), 6
	(7), 3
	-



Notes: 
· DL subframes only for UEs not configured with shortened processing time are in parentheses
· DL subframes only for UEs configured with shortened processing time are highlighted in red.
· DL subframes highlighted in green are common for both above UE types
· A UE configured with shortened processing time should take into account: 
· DL subframes for UEs with applying either processing time (numbers highlighted in green), and DL subframes only for UEs configured with shortened processing time (numbers highlighted in red) in order to determine HARQ-ACK codebook for a certain UL subframe 
Additionally, the UE should also consider DL subframes only for UEs not configured with shortened processing time (the ones in parentheses) in order to reserve PUCCH resource. I.e. implicit resource allocation is applied, without an additional RRC configured starting position

Agreement 2:
For shortened processing time with 1ms TTI, the modified DCI formats for n+3 timing are applied only to USS, and the legacy DCI formats 0/4 are applied to CSS.

Agreement 3:
HARQ-ACK transmission in subframe n can consist of HARQ-ACK bits for PDSCH(s) scheduled with shortened processing timing on some serving cells and HARQ-ACK bits for PDSCH(s) scheduled with legacy processing timing on other serving cells.

Agreement 4:
For semi-static HARQ-ACK codebook determination in FS1, 
·          HARQ-ACK transmission in subframe n consists of HARQ-ACK bits 
-            for PDSCH(s) transmitted in the serving cell(s) configured with shortened processing time correspondingto PDCCH detected in USS in subframe n-3 or corresponding to PDCCH detected in CSS in subframe n-4,
-            and for PDSCH(s) transmitted in the serving cell(s) not configured with shortened processing time corresponding to PDCCH/EPDCCH detected in subframe n-4.
·          Note: HARQ-ACK bit index is increased over cell index.

Agreement 5:
For FS1, if a UE detects DCI format 3/3A in subframe n and also detects dedicated UL grant with n+3 timing in subframe n+1, then for PUSCH transmission in subframe n+4, the UE shall use TPC command provided in the dedicated UL grant transmitted in subframe n+1.

Agreement 6:
When shortened processing time is configured for a UE, the following table is used to determine KPUSCH for power control. 
	TDD UL/DL
Configuration
	subframe number i

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	-
	6
	6
	3
	3
	-
	6
	6
	3
	3

	1
	-
	5
	3
	3
	-
	-
	5
	3
	3
	-

	2
	-
	3
	3
	-
	-
	-
	3
	3
	-
	-

	3
	-
	3
	3
	3
	3
	-
	-
	-
	-
	-

	4
	-
	3
	3
	3
	-
	-
	-
	-
	-
	-

	5
	-
	3
	3
	-
	-
	-
	-
	-
	-
	-

	6, SSC 0-9 
	-
	-
	6
	4
	4
	-
	-
	6
	3
	-

	6, SSC 10
	-
	5
	3
	3
	4
	-
	5
	6
	3
	-


The highlighted values with red are for special subframe configuration 10.

Agreement 7:
For slot sTTI in FS2 and 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

	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　


·          Note: The values for TDD UL/DL configuration 1-5 were agreed in RAN1#90bis.
·          FFS on TDD UL/DL configuration 0
For slot sTTI in FS2 and 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　


·          FFS on TDD UL/DL configuration 6



In this contribution, the conclusion of the email discussion is provided and the original questions and each company’s inputs are added in Annex. This summary is a revision of R1-1720236.

Question List and Conclusion of Email Discussion
For [90b-LTE-14], the following questions were asked to each company.
	1ms TTI shortened processing time
	Question 1.1 
	Search space of modified UL DCI format

	
	Question 1.2a
	HARQ-ACK codebook determination

	
	Question 1.2b
	Semi-static HARQ-ACK codebook determination

	
	Question 1.3a
	Dynamic HARQ-ACK codebook determination for FS1

	
	Question 1.3b
	Dynamic HARQ-ACK codebook determination for FS2

	
	Question 1.4
	Overlap between CSS/USS

	
	Question 1.5
	TPC timing 

	
	Question 1.6
	UL channel interleaver

	
	Question 1.7
	CQI reference timing

	
	Question 1.8
	Request for other issues

	
	Question 2.1
	UL power control timing

	
	Question 2.2
	Request for other issues on FS2

	
	Question 3.1
	eLAA issue to support n+3 timing

	
	Question 3.2
	Request for other issues on eLAA

	sTTI FS2
	Question 4.1
	sPUSCH transmission timing

	
	Question 4.2
	Support of sPDSCH in 2nd slot of SSC 1,2,6,7

	
	Question 4.3
	approach to define DL HARQ-ACK timing tables

	
	Questions 4.4.1-4
	follow-up questions for detailed tables from Question 4.3

	
	Question 4.5
	sPUCCH inUpPTS for SSC 10

	
	Question 4.6
	sPUCCH inUpPTS for SSC 10

	
	Question 4.7
	Request for other issues on FS2 aspects



The following seven agreeable proposals can be made.
Agreeable Proposal  1
When a UE configured with shortened processing time detects PDCCH carrying DCI format 0/1A with the CRC scrambled by the C-RNTI, the UE shall consider that the PDCCH is transmitted in common search space.

Agreeable Proposal  2
For a UE configured with shortened processing time, the legacy UL channel interleaver mechanism is reused. 

Agreeable Proposal  3
When PUSCH trigger A’ field set to ‘0’, the following is used to support n+3 timing in LAA SCell.
· When shortened processing time is configured to a UE, the UE performs a corresponding PUSCH transmission in subframe(s) n+l+k+i, where l = 3 for ‘PUSCH trigger A’ field set to ‘0’ in the corresponding DCIformat 0A/0B/4A/4B and where the value of p+l+k is at least 3 otherwise Discuss whether the maximum number of HARQ processes needs to be changed or not when shortend processing time is configured.

Agreeable Proposal  4
For slot sTTI in FS2 and 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
	4, 5
	5,6
	
	
	
	
	
	
	4
	4
	4, 5
	5,6
	
	
	
	
	
	



Agreeable Proposal 5:
For the timing tables between sPDSCH and HARQ-ACK, RAN1 defines a unified table for SSC 0-9 and also define a table for SSC 10.

Agreeable Proposal 6:
For the timing tables between sPDSCH and HARQ-ACK, if RAN1 defines a unified table for SSC 0-9 and also define a table for SSC 10, then the following tables are used.
For SSC 0-9,
	TDD UL/DL
	slot number n

	Conf.
	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 SSC 10, 
	TDD UL/DL
	slot number n

	Conf.
	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
	
	
	　



Agreeable Proposal 7:
Only 6-symbol sPUCCH transmission is supported in UpPTS. Configuration restrictions apply or inconsistency with SRS configuration must be solved.


The following eight proposals can be made.
Proposal  1
For a UE configured with shortened processing time, the DAI counter is increased over the scheduled n+4 carriers and the scheduled n+3 carriers for which HARQ feedback is expected in the same UL subframe. The total DAI is increased over time to capture the fact that n+3 carriers can be scheduled after n+4 carriers.

Proposal  2
Regarding DAI for a UE configured with shortened processing time, the table of proposed agreement 1 is used as a DL association set.

Proposal  3
A UE shall report the maximum number of CSI processes for aperiodic CSI in TM10 it can update with the minimum value of nCQI_ref = {legacy value-1}. 

Proposal  4
Discuss whether the maximum number of HARQ processes needs to be changed or not when shortend processing time is configured.

Proposal  5
For slot sTTI in FS2 and 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.
	[bookmark: _GoBack]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

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




Proposal 6:
sPDSCH transmission in the second slot in each special subframe is also supported in SSC 1,2,6,7.

Proposal 7:
Discuss further after decision how many timing tables are needed, if the above agreeable proposal 5 is not agreed. 

Proposal 8:
In that case UpPTS is 6-symbol long for SSC 10, one of the options below are down-selected.
· Option 1. Using the 6-symbol sPUCCH design based on 7symbol sPUCCH with puncturing the last symbol
· Option 2. Using the 6-symbol sPUCCH design based on 7symbol sPUCCH with puncturing the first symbol
· Option 3. Using the 6-symbol sPUCCH design with pattern of {DRD|DRD}


Annex
1. Introduction
This email approval is for each company/university/organization to share its own views on remaining issues for 1 ms + FS2 (sTTI and 1 ms) + FS3. The work item of for shortened TTI and processing time for LTE approved in RAN#72 has the following objectives [1]. 
	For Frame structure types 1, 2 and 3 for legacy 1 ms TTI operation: [RAN1, RAN2, RAN4]
· Specify support for a reduced minimum timing compared to legacy operation according to [2] between UL grant and UL data and between DL data and DL HARQ feedback for legacy 1ms TTI operation, reusing the Rel-14 PDSCH/(E)PDCCH/PUSCH/PUCCH channel design [RAN1, RAN2]
· This applies at least for the case of restricted maximum supported transport block sizes for PDSCH and/or PUSCH when the reduced minimum timing is in operation, and if agreed by RAN1 for the case of unrestricted maximum supported transport block sizes. 
· Specify support for a reduced maximum TA to enable processing time reductions
· Note that the size of the reduction in minimum timing may be different between UL and DL cases.
· Study any impact on CSI feedback and processing time, and if needed, specify necessary modifications (not before RAN1 #86bis)
· Study and specify, if agreed by RAN1, asynchronous HARQ for PUSCH with reduced processing time [RAN1, RAN2]

For Frame structure type 1: [RAN1, RAN2, RAN4]
· Specify support for a transmission duration based on 2-symbol sTTI and 1-slot sTTI for sPDSCH/sPDCCH 
· Specify support for a transmission duration based on 2-symbol sTTI, 4-symbol sTTI, and 1-slot sTTI for sPUCCH/sPUSCH 
· Down-selection is not precluded
· Study any impact on CSI feedback and processing time, and if needed, specify necessary modifications (not before RAN1 #86bis)

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 the related issues, the following agreements were made in RAN1#90bis.
	For 1 ms TTI shortened processing time:
Agreement:
The previous agreement regarding UE capability is changed as per below
	FROM: The UE capability of reduced processing time for 1 ms TTI is separately reported for FS1, FS2 and FS3.

	TO:	The UE capability is reported per band combination. For each band combination the maximum number of supported CCs for short processing time are reported. The reported number of carriers apply to all the FS-type(s) supported. The supported FS-type(s) are also reported per band combination.



Agreement:
Shortened processing time for 1 ms TTI is configured per CC. The cell carrying the PUCCH should be configured with n+3 timing.
NOTE: In case some issues might be encountered further restrictions can be considered.

Agreement:
Cross-carrier scheduling for short processing time is supported within the same PUCCH group. Both scheduling and scheduled cell shall be configured with short processing time.

For sTTI FS2:
Agreement:
DMRS-based and CRS-based sPDSCH are supported in the first slot of the DwPTS, except for SSC 0 and 5.

Agreeement:
DMRS-based and CRS-based sPDSCH are supported in the second slot of the DwPTS for SSC 3,4,8.

Agreement:
Support sPUCCH in UpPTS only for SSC 10.

Agreement:
Support HARQ-ACK on sPUSCH in UpPTS for SSC 10

Agreement:
Transmission of sDCI to schedule sPUSCH is 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.

Agreement:
For SSC 1,2,3,4,6,7,8, the following pre-defined table is used for the timing between UL grant and sPUSCH for TDD UL/DL configuration 1-5. 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

	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　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　






This document provides a list of questions to progress the understanding of the proposals forthe related issues. Companies are encouraged to provide inputs by 3rd November.

Questions on remaining issues for 1 ms TTI aspects 
General issues 

Question 1.1 If the offline consensus on modification of UL DCI format based on DCI format 0/4 is agreed, is the modified DCI format 0/4 for n+3 timing applied to USS only or both USS and CSS? Please provide the view and reason.
· Option 1: Modified DCI formats are applied to both USS and CSS.
· Option 2: Modified DCI formats are applied only to USS, and keep the legacy DCI format 0/4 in CSS.

	Company
	Views

	Ericsson
	Option 2 to not increase the nr of blind decodes for the UE. CSS is considered as fallback for n+3 operation.

	ZTE, Sanechips
	Option 2.
It was agreed to support fallback to legacy processing timing n+4 by the search space, i.e.  DCI for processing time n+3 are carried in USS of PDCCH and DCI for processing time n+4 are carried in CSS of PDCCH. So, DCI format 0/4 for n+3 timing applied to USS only is reasonable. 

	Nokia, NSB
	Option 2

	Huawei, HiSilicon
	Option 2.
Collision of n+3 and n+4 seems not a generally happening case even under mutli carrier case, and the eNB could control the timing to avoid such collision. But mixed A/N for n+3 and n+4 could be considered following similar rule as collision between 1ms TTI and sTTI.

	Qualcomm
	Option 2.

	LGE
	Option 2. Agree with ZTE. 

	Samsung
	Option 2

	
	



Proposed agreement 2:
For shortened processing time with 1ms TTI, the modified DCI formats for n+3 timing are applied only to USS, and the legacy DCI formats 0/4 are applied to CSS.


Question 1.2a Shortened processing time can be configured per CC. Do you agree that HARQ-ACK transmission in subframe n can consist of HARQ-ACK bits for PDSCH(s) scheduled with shortened processing timing (n+3) on some serving cells andHARQ-ACK bits for PDSCH(s) scheduled with legacy processing timing (n+4) on other serving cells.
If not, provide your reasons.

	Company
	Views

	Ericsson
	Yes. The HARQ ACK codebook contains a mix of HARQ feeback for n+3 and n+4 carriers.

	ZTE, Sanechips
	Yes.

	Nokia, NSB
	Yes

	Huawei, Hisilicon
	Yes. Collision of n+3 and n+4 seems not a generally happening case even under mutli carrier case, and the eNB could control the timing to avoid such collision. But mixed A/N for n+3 and n+4 could be considered following similar rule as collision between 1ms TTI and sTTI.

	Qualcomm
	Yes.

	LGE
	Yes.

	Samsung
	Yes

	
	



Proposed agreement 3:
HARQ-ACK transmission in subframe n can consist of HARQ-ACK bits for PDSCH(s) scheduled with shortened processing timing on some serving cells and HARQ-ACK bits for PDSCH(s) scheduled with legacy processing timing on other serving cells.


Question 1.2b Shortened processing time can be configured per CC. For semi-static HARQ-ACK codebook determination in FS1, can the following be used?
· HARQ-ACK transmission in subframe n consists of HARQ-ACK bits 
· for PDSCH(s) transmitted in the serving cell(s) configured with shortened processing time correspondingto PDCCH detected in USS in subframe n-3 or corresponding to PDCCH detected in CSS in subframe n-4,
· and for PDSCH(s) transmitted in the serving cell(s) not configured with shortened processing time corresponding to PDCCH/EPDCCH detected in subframe n-4.
· Note: HARQ-ACK bit index is increased over cell index.
If further modification/clarification is needed and if any other approaches are needed, please provide your views and details.

	Company
	Views

	Ericsson
	yes

	ZTE, Sanechips
	Yes.

	Nokia, NSB
	Yes

	Huawei, HiSilicon
	Yes (if collision of n+3 HARQ-ACK and n+4 HARQ-ACK is allowed)

	Qualcomm
	Yes.

	LGE
	Yes.

	Samsung
	Yes

	
	



Proposed agreement 4:
For semi-static HARQ-ACK codebook determination in FS1, 
·          HARQ-ACK transmission in subframe n consists of HARQ-ACK bits 
-            for PDSCH(s) transmitted in the serving cell(s) configured with shortened processing time correspondingto PDCCH detected in USS in subframe n-3 or corresponding to PDCCH detected in CSS in subframe n-4,
-            and for PDSCH(s) transmitted in the serving cell(s) not configured with shortened processing time corresponding to PDCCH/EPDCCH detected in subframe n-4.
·          Note: HARQ-ACK bit index is increased over cell index.


Question 1.3a Shortened processing time can be configured per CC. For dynamic HARQ-ACK codebook determination in FS1, how should the DAI mechanism  be modified for FS1?
· Option1: The DAI counter is increased over the scheduled n+4 carriers and the scheduled n+3 carriers for which HARQ feedback is expected in the same UL subframe. The total DAI is increased over time to capture the fact that n+3 carriers can be scheduled after n+4 carriers.
· Option 2:The DAI counter is increased over cell index as legacy behaviour, which is the counter DAI increased over cell index. Only difference is that, for a given cell index, the HARQ-ACK bit for the cell with the index is for PDSCH corresponding to 
· PDCCH detected in USS in subframe n-3 or corresponding to PDCCH detected in CSS in subframe n-4, if the cell is configured with shortened processing time,
· or PDCCH/EPDCCH detected in subframe n-4, if the cell is not configured with shortened processing time
· Option 3: The total and counter DAI setting for scheduled n+3 carriers is independent of the DAI setting for n+4 carriers  for which HARQ feedback is expected in the same UL subframe.
· Option 4: Others. Please provide the details of how DAI should look like.

	Company
	Views

	Ericsson
	Option 1

	ZTE, Sanechips
	Option 1
It seems the total DAI can not be obained for Option 2 in some cases. For example, if PDCCH is detected in CSS in subframe n-4 in carrier #0, eNB cannot determine the total DAI since it cannot predict whether there is PDSCH scheduling in subframe n-3 in other carriers. 

	Nokia, NSB
	We do not see a strong need to support operation with DAI in this case. If it needs to be supported, Option 1 is preferred.

	Huawei, HiSilicon
	Option 1 or 2, but not very clear about the difference between Option 1 and Option 2.

	Qualcomm
	Option 2.

	LGE
	Option 1.

	Samsung
	Option 1



Summary of Q1.3a
The majority view is that, for dynamic HARQ-ACK codebook determination in FS1, the DAI counter is increased over the scheduled n+4 carriers and the scheduled n+3 carriers for which HARQ feedback is expected in the same UL subframe. The total DAI is increased over time to capture the fact that n+3 carriers can be scheduled after n+4 carriers. However, it seems that more discussion to clarify options may be needed.

Proposal  1
For a UE configured with shortened processing time, the DAI counter is increased over the scheduled n+4 carriers and the scheduled n+3 carriers for which HARQ feedback is expected in the same UL subframe. The total DAI is increased over time to capture the fact that n+3 carriers can be scheduled after n+4 carriers.

Question 1.3bIn FS2, the legacy counter DAI and total DAI are increased over time and carrier dimension. But the legacy DAI mechanism only assumes a single DL association set. Which option do you support between the following options?
· Option 1: One DL association set is used based on the table in Proposed agreement 1 above.
· Option 2: Two DL association sets are used, the n+4 DL association set and the n+3 association set.
If your answer is Opton 1, should all cells configured with n+4 timing and configured with n+3 timing use table in Proposed agreement 1? If not, please provide other details.
If your answer is Opton 2, do you agree that the counter DAI and the total DAI are increased in a loop over the DL subframes that belong to the union of the n+3 and n+4 DL association sets and over the scheduled carriers that expect feedback in the same UL subframe?
If there is other option for this issue you prefer, please  provide the details of the other option. 

	Company
	Views

	Ericsson
	Option 2 and agree with the proposed DAI update procedure.
Not sure what option 1 means (is the proposal to use n+3 timing for n+4 configured cells? Or is option 1 to use the table of proposed agreement 1 as being the union of n+3 and n+4 association sets, in which case it is similar to option 2)

	ZTE, Sanechips
	Option 1. Yes, all cells configured with n+4 timing and configured with n+3 timing use table in Proposed agreement 1. And legacy procedure that carrier dimension first and time(subframes) second counting can be reused. 

	Nokia, NSB
	In our view, the simplest option might be as follows:
- cells configured with n+3 timing use the table in the proposed agreement and DAIs operate amongst those carriers; 
- cells configured with n+4 timing use the legacy table have a separate DAIs operating amongst those carriers 
I.e. DAIs of carriers configured with n+3 and n+4 are not mixed

	Huawei, HiSilicon
	Option 1. Yes.

	Qualcomm
	Option 1. (Also agree with Nokia that not mixing the DAIs could be a simple approach.)

	LGE
	Option 1. Yes. 

	Samsung
	Option 2

	
	



Summary of Q1.3b
4 companies (ZTE, Huawei, Qualcomm, LGE) prefer Option 1 while two companies (Ericsson, Samsung) prefer Option 2. 1 company (Nokia) proposes not mixing DAI between n+3 and n+4. The following can be proposed.

Proposal  2
Regarding DAI for a UE configured with shortened processing time, the table of proposed agreement 1 is used as a DL association set.


Question 1.4 For a UE configured with n+3 timing, CSS is used for fall-back to n+4 timing while USS is used for n+3 timing as configured. When a given search space belongs to both CSS and USS, there may be misunderstanding on HARQ-ACK/UL scheduling timing between the eNB and the UE. To handle this issue, the following options can be considered. Please share each company’s view including other possible option not listed.
· Option 1. Prioritize CSS, i.e., use n+4 timing, when PDCCH is decoded in a search space belonging to both CSS and USS
· Option 2. Prioritize USS, i.e., use n+3 timing, when PDCCH is decoded in a search space belonging to both CSS and USS

	Company
	Views

	Ericsson
	Option 2 should be applied if a DCI format other than format 0/1A/3/3A and 1C is detected.
Option 1 should be applied if DCI format 0/1A/3/3A and 1C is detected. 

	ZTE, Sanechips
	Option 3. Note only AL=4 and AL=8 are used in CSS, that means the ambiguity only happens for AL = 4/8. 

To avoid the ambiguity causing by the overlap of USS and CSS, 
· For partial overlap of USS and CSS (the number of CCEs is more than 16), define the overlapped candidates is used for processing time n+4. (aglined with option 1)
· For full overlap of USS and CSS (the number of CCEs is no more than 16), partial candidates of AL = 4/8 are used for processing time n+4. For example, define one of the candidates (e.g. the first or last one) of AL = 4/8 to be used for processing time n+4. 
[bookmark: OLE_LINK3][bookmark: OLE_LINK2][bookmark: OLE_LINK4]Note that the full overlap of USS and CSS(the number of CCE is not larger than 16) is not the corner cases. If Option2 is used, fallback to n+4 timing can not work anymore for these cases. If Option 1 is used, only processing time n+4 can be used for AL = 4/8, while leading to strong scheduling restriction. For example, only AL = 1/2 can be used when a UE is configured with n+3 timing and no need for fallback. So we prefer at least one candidate of AL = 4/8 is used for processing time n+4. 

	Nokia, NSB
	Agree with Ericsson’s proposal

	Huawei, HiSilicon
	Option 1. As the common search space resource are more limited.

	Qualcomm
	Option 1.

	LGE
	Option 2 is slightly preferred to maximize the benefit from short processing time considering the infrequenct occurrence of fallback operation and possibility of using non-overlapped candidates. 

	Samsung
	Option 1 always.

	
	



Summary of Q1.3b
Ericsson pointed out some points according to DCI formats. Actually, the issue in this question is only for the case having ambiguity due to overlapped location of CSS and USS. If there is not such an ambiguity, we don’t need the prioritization. For example, DCI format 3/3A with the CRC scrambled by the TPC-PUCCH-RNTI/TPC-PUSCH-RNTI can be transmited only in CSS. In other words, if PDCCH carrying DCI format 3/3A with the CRC scrambled by the TPC-PUCCH-RNTI/TPC-PUSCH-RNTI is detected in a search space, the search space belongs to CSS. Other example is that DCI formats 2/2A/2B/2C are transmitted only in USS. Only the cases of this ambiguity is for PDCCH carrying DCI format 0/1A with the CRC scrambled by the C-RNTI. With this clarification, it seems that 5 companies (Ericsson, Nokia, Huawei, Qualcomm, Samsung) prefers to prioritize CSS, 1 company (LGE) prefers to prioritize USS, and 1 company (ZTE) prefers to differentiate the case between partial and full overlapped cases. 1 company (ZTE) also proposed to prioritize CSS for AL 4/8. In summary, the majority view is to prioritize CSS for ambiguous cases.

Agreeable Proposal  1
When a UE configured with shortened processing time detects PDCCH carrying DCI format 0/1A with the CRC scrambled by the C-RNTI, the UE shall consider that the PDCCH is transmitted in common search space.


Question 1.5In legacy LTE, if DCI format 3/3A and DCI format 0/4 are received in the same subframe, the UE uses TPC in DCI format 0/4 instead of that in DCI format 3/3A. This is for a collision when the UE receives multiple TPC for a PUSCH transmission. A similar thing can happen between n+3 and n+4 timing scheduling with TPC as shown the following figure. 
[image: ]
With the example in the above figure, the following options can be considered for TPC collision. Please share each company’s view including other possible option not listed.
· Option 1. Only use TPC of DCI format 3/3A in subframe n
· Option 2. Only use TPC of DCI format 0C/4C in subframe n+1
· Option 3. (accumulation mode only) Use both TCP of DCI format 3/3A in subframe n and TPC of DCI format 0C/4C in subframe n+1
	Company
	Views

	Ericsson
	Option 2 (most up to date information)

	ZTE, Sanechips
	Option 2

	Nokia, NSB
	Option 2

	Huawei, HiSilicon
	We preposed option 2, since it is reused the legacy scheme. 

	Qualcomm
	Option 2.

	LGE
	Option 2

	
	

	
	



Proposed agreement 5:
For FS1, if a UE detects DCI format 3/3A in subframe n and also detects dedicated UL grant with n+3 timing in subframe n+1, then for PUSCH transmission in subframe n+4, the UE shall use TPC command provided in the dedicated UL grant transmitted in subframe n+1.


Question 1.6 In legacy LTE, channel interleaver is used for UL transmission in order to ensure time-first mapping of modulation symbols. Please share your view on whether to support removing UL channel interleaver for UL transmission with n+3 timing.
· Option 1. Reuse UL channel interleaver mechanism
· Option 2. Remove UL channel interleaver for UL transmission with n+3 timing

	Company
	Views

	Ericsson
	Option 2 to enable earlier decoding at the eNB

	ZTE, Sanechips
	Option 2 is fine to us. 

	Nokia, NSB
	Option 1. We see no need to modify legacy behaviour

	Huawei, HiSilicon
	We prefer option 1.

	Qualcomm
	Option 1. There is no need to make any changes. 

	LGE
	Option 1

	Samsung
	Option 1

	
	



Summary of Q1.6
Two companies (Ericsson, ZTE) prefer to remove UL channel interleaver while four companies (Nokia, Huawei, Qualcomm, LGE, Samsung) prefer not to make changes. 

Agreeable Proposal  2
For a UE configured with shortened processing time, the legacy UL channel interleaver mechanism is reused. 


Question 1.7 For CSI feedback with n+3 timing, the following agreement were made.
	Agreement:
· A UE configured with shortened processing time for 1ms TTI, the timing of reference resource for periodic CSI is revised such that nCQI_ref  is the smallest value greater than or equal to 3
· For serving cells configured with shortened processing time for 1ms TTI, aperiodic CSI reporting triggered by UL grant on USS follows the same timing as UL-SCH (i.e., n+3)
· FFS: The minimum value of nCQI_ref for a UE configured with TM 10 with multiple CSI processes 
Agreement:
· For a UE configured with shortened processing time for 1ms TTI, the minimum value of nCQI_ref for the UE configured in TM 10 with multiple CSI processes for a serving cell is {legacy value-1}. 
· UE capability signaling on the maximum number of CSI processes a UE can update with shortened processing time. Details FFS



For the parts of FFS, is the following proposals agreeable? (Y/N) Please share your view and possible other solutions.
· A UE shall report the maximum number of CSI processes for aperiodic CSI in TM10 it can update with the minimum value of nCQI_ref = {legacy value-1}. 
· If the number of configured CSI process is no larger than the reported value, nCQI_ref = legacy value-1,  
· Otherwise, nCQI_ref = legacy value.

	Company
	Views

	Ericsson
	The main bullet and the first sub-bullet are OK.
The meaning of the last sub-bullet is unclear. 

	ZTE, Sanechips
	Yes

	Nokia, NSB
	Ok with the proposal

	Huawei, HiSilicon
	Agree.

	Qualcomm
	Not agree. In every case, the UE only updates CSI processes according to its capability declared for n+3 timing.

	LGE
	


In our understanding, the UE capability on the maximum number of CSI processes a UE can update with shortened processing time is related to how many CSI reports a UE is required to update, not directly related to CSI reference resource. Specifically, according to 36.213, it is said that “If a UE is configured with more than 5 serving cells, and if the UE receives aperiodic CSI report request in a subframe triggering more than CSI reports, the UE is not required to update CSI for more than  CSI processes from the CSI processes corresponding to all the triggered CSI reports, where the value of is given by nMaxProc-r14 if csi-RS-ConfigNZP-ApList is configured for at least one CSI process for which aperiodic CSI report is requested, otherwise, by maxNumberUpdatedCSI-Proc-r13.”, and the agreement on “UE capability signaling on the maximum number of CSI processes a UE can update with shortened processing time” is more or less about separate CSI update capability of UE for short processing time. Once a UE is configured with short processing time, and if the UE reports this capability separately from legacy one, then we do think there is no need to define different n_{CQI_ref} depending on the number of configured CSI processes. (And without change of reference resource definition up to the number of configured CSI processes, no more speficaition impact on CSI reference resource is expected) 

	Samsung
	Yes



Summary of Q1.7
Four companies (ZTE, Nokia, Huawei, Samsung) are fine with the proposal while two companies do not agree that. One company (Ericsson) are fine except the second sub-bullet point. 

Proposal  3
A UE shall report the maximum number of CSI processes for aperiodic CSI in TM10 it can update with the minimum value of nCQI_ref = {legacy value-1}. 


Question 1.8 Please share any other issues for shortened processing time with 1ms TTI.

	Company
	Views

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	





FS2 aspects for 1 ms TTI 

Question 2.1For shortened processing time with 1ms TTI, the timing table for KPUSCH needs to be defined. For 1ms TTI in FS2, the scheduling timing for UL grant to PUSCH for a minimum timing of n+3 was agreed as follows, where the highlighted values with red are for special subframe configuration 10.
Table 1: Agreed PUSCH transmission timing
	TDD UL/DL
Configuration
	subframe number i

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	3/6
	3/6
	
	
	
	3/6
	3/6
	
	
	

	1
	3
	5
	
	
	3
	3
	5
	
	
	3

	2
	
	
	
	3
	3
	
	
	
	3
	3

	3
	3
	3
	
	
	
	
	
	
	3
	3

	4
	3
	
	
	
	
	
	
	
	3
	3

	5
	
	
	
	
	
	
	
	
	3
	3

	6, SSC 0-9 
	4
	6
	
	
	
	3
	6
	
	
	4

	6, SSC 10
	3/4
	5/6
	
	
	
	3
	5
	
	
	3


To be synchronized with UL scheduling timing, the value of KPUSCH for UL power control can be defined as below. The highlighted values with red are for special subframe configuration 10.
Table 2: Proposed power control timing for KPUSCH
	TDD UL/DL
Configuration
	subframe number i

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	-
	6
	6
	3
	3
	-
	6
	6
	3
	3

	1
	-
	5
	3
	3
	-
	-
	5
	3
	3
	-

	2
	-
	3
	3
	-
	-
	-
	3
	3
	-
	-

	3
	-
	3
	3
	3
	3
	-
	-
	-
	-
	-

	4
	-
	3
	3
	3
	-
	-
	-
	-
	-
	-

	5
	-
	3
	3
	-
	-
	-
	-
	-
	-
	-

	6, SSC 0-9 
	-
	-
	6
	4
	4
	-
	-
	6
	3
	-

	6, SSC 10
	-
	5
	3
	3
	4
	-
	5
	6
	3
	-


Can Table 2 above be used for KPUSCH of n+3 timing? (Y/N) If not, please share your view and suggestions for modification. 

	Company
	Views

	Ericsson 
	ok

	ZTE, Sanechips
	OK

	Nokia, NSB
	Agree

	Huawei, HiSilicon
	Yes.

	Qualcomm
	Agree.

	LGE
	Yes.

	Samsung
	Yes

	
	



Proposed agreement 6:
When shortened processing time is configured for a UE, the following table is used to determine KPUSCH for power control. 
	TDD UL/DL
Configuration
	subframe number i

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	-
	6
	6
	3
	3
	-
	6
	6
	3
	3

	1
	-
	5
	3
	3
	-
	-
	5
	3
	3
	-

	2
	-
	3
	3
	-
	-
	-
	3
	3
	-
	-

	3
	-
	3
	3
	3
	3
	-
	-
	-
	-
	-

	4
	-
	3
	3
	3
	-
	-
	-
	-
	-
	-

	5
	-
	3
	3
	-
	-
	-
	-
	-
	-
	-

	6, SSC 0-9 
	-
	-
	6
	4
	4
	-
	-
	6
	3
	-

	6, SSC 10
	-
	5
	3
	3
	4
	-
	5
	6
	3
	-


The highlighted values with red are for special subframe configuration 10.


Question 2.2 Please share any other issues for shortened processing time on FS2.

	Company
	Views

	ZTE, Sanechips
	The  number of HARQ processes for both UL and DL with shortened processing time on FS2 should also be determined.

 Maximum number of DL HARQ processes for TDD with shortened processing time
	TDD UL/DL configuration
	Maximum number of HARQ processes

	0
	3

	1
	5

	2
	8

	3
	7

	4
	10

	5
	13

	6
	4



 Maximum number of DL HARQ processes for TDD with shortened processing time
	UL/DL
Configuration
	special subframe configuration

	
	0-9
	10

	0
	5
	7

	1
	3
	4

	2
	2
	3

	3
	3
	4

	4
	2
	3

	5
	1
	2

	6
	4
	5




	
	



Summary of Q2.2
ZTE brought another issue about the maximum number of HARQ processes. Since n+3 and n+4 timings are used together when shortened processing time is configured, it seems that the legacy maximum number of HARQ processes should used.

Proposal  4
Discuss whether the maximum number of HARQ processes needs to be changed or not when shortend processing time is configured.

FS3 aspects for 1 ms TTI
In eLAA WI, how to support PUSCH transmission on FS3 had been discussed. Briefly, two UL transmission approaches are adopted: 1) single-step grant and 2) two-step grant, which are represented with “0” and with “1” for PUSCH trigger A, respectively. The LAA part in TS36.213 is exerpted below.

	For a serving cell that is a LAA SCell, a UE shall 
-	upon detection of an PDCCH/ EPDCCH with DCI format 0A/0B/4A/4B and with ‘PUSCH trigger A’ field set to ‘0’ in subframe nintended for the UE, or
-	upon detection of PDCCH/ EPDCCH with DCI format 0A/0B/4A/4B in subframe n-p with ‘PUSCH trigger A’ field set to ‘1’ intended for the UE for the serving cell and that has not been triggered by a ‘PUSCH trigger B’ field set to ‘1’ received prior to subframe n on the serving cell, with p>=1 and p<=v, and upon detection of PDCCH with DCI CRC scrambled by CC-RNTI and with ‘PUSCH trigger B’ field set to ‘1’ in subframe non the serving cell

performa corresponding PUSCH transmission,conditioned on the channel access procedures described in clause 15.2.1, in subframe(s) n+l+k+i with i = 0, 1, …, N-1 according to the PDCCH/EPDCCH and HARQ process ID , where
-	N=1 for DCI format 0A/4A, and value of N is determined by the ‘number of scheduled subframes’ field in the corresponding DCI format 0B/4B. 
- 	The UE is configured the maximum value of N by higher layer parameter maxNumberOfSchedSubframes-Format0B for DCI format 0B and higher layer parameter maxNumberOfSchedSubframes-Format4B for DCI format 4B;
-	value of timing offset k is determined by the ‘Timing offset’field in the corresponding DCI0A/0B/4A/4B according to Table 8-2d if ‘PUSCH trigger A’ field set to ‘0’ or Table 8-2e otherwise;


-	value of is determined by the HARQ process number field in the corresponding DCI format 0A/0B/4A/4B and ;
-	for ‘PUSCH trigger A’ field set to ‘0’ in the corresponding DCIformat 0A/0B/4A/4B,
-	l = 4 
-	otherwise
-	value of l is the UL offset as determined by the  ‘UL duration and offset’ field in the corresponding DCIwith CRC scrambled by CC-RNTI according to the procedure in Subclause 13A, if ‘PUSCH trigger B’ field set to ‘1’, 
-	value of validation duration v is determined by the ‘Timing offset’ field in the corresponding PDCCH/ EPDCCH with DCI format 0A/0B/4A/4B according to Table 8-2f
-	the smallest value of l+k supported by the UE is included in the UE-EUTRA-Capability
-	the value of p+l+k is at least 4




Table 8-2d: Timing offset for DCI format 0A/0B/4A/4B with ‘PUSCH trigger A’ field set to ‘0’. (TS36.213)
	Value of 
‘Timing offset’ field
	


	0000
	0

	0001
	1

	0010
	2

	0011
	3

	0100
	4

	0101
	5

	0110
	6

	0111
	7

	1000
	8

	1001
	9

	1010
	10

	1011
	11

	1100
	12

	1101
	13

	1110
	14

	1111
	15




Table 8-2e: Timing offset for DCI format 0A/0B/4A/4B with ‘PUSCH trigger A’ field set to ‘1’. (TS36.213)
	Value of the first two bits of
‘Timing offset’ field
	


	00
	0

	01
	1

	10
	2

	11
	3



The following questions for each value of PUSCH trigger A are listed.

Question 3.1When PUSCH trigger A’ field set to ‘0’, the followings can be considered for the options to support n+3 timing in LAA SCell.
· Option 1. When shortened processing time is configured to a UE, the UE performs a corresponding PUSCH transmission in subframe(s) n+l+k+i-1, with the same definitions of n, l, k, i.
· Option 2. When shortened processing time is configured to a UE, the UE performs a corresponding PUSCH transmission in subframe(s) n+l+k+i, where l = 3 for ‘PUSCH trigger A’ field set to ‘0’ in the corresponding DCIformat 0A/0B/4A/4B and where the value of p+l+k is at least 3 otherwise.
· Option 3. When shortened processing time is configured to a UE, the UE performs a corresponding PUSCH transmission in subframe(s) n+l+k+i, where k is defined by the following tables Table 8-2d_sTTI/Table 8-2e_sTTI and where the value of p+l+k is at least 3for ‘PUSCH trigger A’ field set to ‘1’.

Table 8-2d_sTTI: Timing offset for DCI format 0A/0B/4A/4B with ‘PUSCH trigger A’ field set to ‘0’.
	Value of 
‘Timing offset’ field
	


	0000
	0

	0001
	1

	0010
	2

	0011
	3

	0100
	4

	0101
	5

	0110
	6

	0111
	7

	1000
	8

	1001
	9

	1010
	10

	1011
	11

	1100
	12

	1101
	13

	1110
	14

	1111
	-1




Table 8-2e_sTTI: Timing offset for DCI format 0A/0B/4A/4B with ‘PUSCH trigger A’ field set to ‘1’.
	Value of the first two bits of
‘Timing offset’ field
	


	00
	0

	01
	1

	10
	2

	11
	-1



	Company
	Views

	Ericsson
	Option 2 (legacy behavior with a reduced delay)

	ZTE, Sanechips
	Option 2

	Nokia, NSB
	Option 2 seems to be the cleanest one

	Huawei, HiSilicon
	Option 2.

	Qualcomm
	Option 2, similar to the legacy procedure.

	LGE
	Option 2

	Samsung
	Option 3

	
	



Summary of Q3.1
Six companies (Ericsson, ZTE, Nokia, Huawei, Qualcomm, LGE) prefer Option 2 while one (Samsung) company prefers Option 3. 

Agreeable Proposal  3
When PUSCH trigger A’ field set to ‘0’, the following is used to support n+3 timing in LAA SCell.
· When shortened processing time is configured to a UE, the UE performs a corresponding PUSCH transmission in subframe(s) n+l+k+i, where l = 3 for ‘PUSCH trigger A’ field set to ‘0’ in the corresponding DCIformat 0A/0B/4A/4B and where the value of p+l+k is at least 3 otherwise Discuss whether the maximum number of HARQ processes needs to be changed or not when shortend processing time is configured.



Question 3.2 Please share any other issues for shortened processing time on FS3.

	Company
	Views

	
	

	
	





Questions on remaining issues for sTTI FS2 aspects 
General issues 

For each special subframe configuration (SSC), the number of symbols for DL/UL can be shown as below.
[image: ]

Question 4.1 Please Since sDCI scheduling sPUSCH can be transmitted in the X-symbol sTTI of the second slot of special subframes (if exists), we need two tables for sPUSCH transmission timings: one for SSC 1,2,3,4,6,7,8 (which can have sDCI in the second slot of special subframes), and another for SSC 0,5,9,10 (which cannot have sDCI in the second slot of special subframes). Only SSC 10 is supported for sPUSCH/sPUCCH transmission in special subframes. Therefore, SSC 10 needs more timing values due to sPUSCH transmission in the second slot than SSC 0,5,9.
· Please provide your views by filling the values in the following table. If other table is needed, please provide details.

Table 1: 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
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	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
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


· Note: The values for TDD UL/DL configuration 1-5 were agreed in RAN1#90bis.

Table 2: 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
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	5
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	6
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	




	Company
	Views

	Ericsson
	
Table 1:
	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　
	　
	　
	　
	　
	
	

	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　



Table 2:
	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
	4
	4,5
	　
	　
	　
	　
	　
	　
	4　




	ZTE, Sanechips
	Table 1:（Condering the limited resources in the X-symbol sTTI, we prefer to schedule less UL grant in the X-symbol sTTI）
	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　



Table 2:（We prefer a more balanced scheduling opportunities）
	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
	5,6　
	6,7
	7,11
	　
	　
	　
	　
	　
	　
	　
	4
	4
	4,5
	　
	　
	　
	　
	　
	5　
	5　




	Nokia, NSB
	We are ok with Ericsson tables. In general the tables should firstly aim at minimizing latency

	Huawei, HiSilicon
	Table 1:
	TDD
configuration
	sTTI index

	
	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
	
	
	
	
	
	

	6
	6
	6
	6
	6
	
	
	
	
	
	
	4
	4
	4
	4
	
	
	
	
	6
	6



Table 2: we would like to have a more averaged sPDCCH load for SSC 0~9.
	TDD
configuration
	sTTI index

	
	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

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




	Qualcomm
	Table 1: 
	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
	
	
	
	
	
	

	6
	6
	6
	6
	　
	　
	　
	　
	　
	　
	　
	4　
	4　
	4　
	4　
	　
	　
	　
	　
	6　
	6　




Table 2:
	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
	5,6　
	6,7　
	7,11　
	　
	　
	　
	　
	　
	　
	　
	4　
	4　
	4,5　
	　
	　
	　
	　
	　
	5　
	5　




	LGE
	Table 1: (for SSC 1,2,3,4,6,7,8)
	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　
	　
	　
	　
	　
	
	

	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　



Table 2: (for SSC 0,5,9,10)
	 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
	4,5　
	5,6
	6,7,11
	　
	　
	　
	　
	　
	　
	　
	4
	4
	4,5
	　
	　
	　
	　
	　
	　
	4　




	
	

	
	



Summary of Q4.1
For Table 1, TDD UL/DL configuration 6 is proposed in the same manner among all companies while there is a difference in TDD UL/DL configuration 0. For TDD conf.0, four companies (Ericsson, Nokia, Huawei, LGE) proposed one way while two companies (ZTE, Qualcomm) proposed a different way.
For Table 2, TDD UL/DL configurations 0-5 are proposed in the same manner among all companies while there is a difference in TDD UL/DL configuration 6. For TDD conf.6, three companies (Ericsson, Nokia, LGE) proposed one way while two companies (ZTE, Qualcomm) proposed a different way, one company (Huawei) also proposed one other way for each company, respectively.

Proposed agreement 7:
For slot sTTI in FS2 and 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

	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　


·          Note: The values for TDD UL/DL configuration 1-5 were agreed in RAN1#90bis.
·          FFS on TDD UL/DL configuration 0
For slot sTTI in FS2 and 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　


·          FFS on TDD UL/DL configuration 6

Agreeable Proposal  4
For slot sTTI in FS2 and 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
	4, 5
	5,6
	
	
	
	
	
	
	4
	4
	4, 5
	5,6
	
	
	
	
	
	


	
Proposal  5
For slot sTTI in FS2 and 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

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




Question 4.2 Whether to support sPDSCH according to SSC can be summarized as below.
	              1st slot sPDSCH

 2nd slot sPDSCH
	Support
	Not support

	Support
	[1,2,6,7], 3,4,8
	N/A

	Not support
	[1,2,6,7], 9,10
	0, 5


· Are SSC 1,2,6,7 needed to support for sPDSCH transmission in the second slot in each special subframe? (Y/N) Please provide the reasons (for each SSC, if only some of SSC 1,2,6,7 is/are needed to support).

	Company
	Views

	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.

	ZTE, Sanechips
	Yes

	Nokia, NSB
	We do not see this as essential 

	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.


	Qualcomm
	Agree with Nokia. This is not needed.

	LGE
	No. This seems now to support 2/3-OS DL sTTI for FS2. For SSC 1,2,6,7, legacy DMRS pattern seems not proper for sPDSCH transmission in the second slot as all DMRS symsols are placed in the first slot in legacy. 

	Samsung
	Yes

	
	



Summary of Q4.2
Four companies (Ericsson, ZTE, Huawei, Samsung) prefer to support SSC 1,2,6,7 for sPDSCH transmission in the second slot in each special subframe. Three companies (Nokia, Qualcomm, LGE) prefer not to support it.

Proposal 6:
sPDSCH transmission in the second slot in each special subframe is also supported in SSC 1,2,6,7.


Question 4.3 When defining the timing tables between sPDSCH and HARQ-ACK, there are three approaches to make timing tables as below.
· Approach 1. Define a unified table for SSC 0-10. 
· Approach 2. Define a unified table for SSC 0-9 and also define a table for SSC 10.
· Approach 3. Define four tables: one for SSC [1,2,6,7],3,4,8, one for SSC [1,2,6,7],9, one for SSC 0,5, and one for SSC 10.
Please provide your views and reasons.

	Company
	Views

	Ericsson
	Approach 2. To simplify the specification, and reduce the complexity of DL HARQ feedback at the UE.


	ZTE, Sanechips
	Appropoach 3 which is clearer, i.e., one for SSC [1,2,6,7],3,4,8, one for SSC 0,5, one for SSC 9 and one for SSC 10.

	Nokia, NSB
	Approach 1 and Approach 2 are ok

	Huawei, HiSilicon
	We prefer approach 2. Since sPUCCH is supported in UpPTS for SSC 10, there must have two tables to distinguish them. Moreover, the benefit of latency obtaining from defining more table is little, thus we prefer only defining two table for simplicity.


	Qualcomm
	Approach 2.

	LGE
	Approach 3. (i.e., one for SSC 3,4,8, one for SSC [1,2,6,7],9 one for SSC 0,5, and one for SSC 10)

	Samsung
	Approach 2 seems okay.

	
	



Summary of Q4.3
Five companies (Ericsson, Nokia, Huawei, Qualcomm, Samsung) prefer Approach 2 while two companies (ZTE, LGE) prefer Approach 3.

Agreeable Proposal 5:
For the timing tables between sPDSCH and HARQ-ACK, RAN1 defines a unified table for SSC 0-9 and also define a table for SSC 10.


Question 4.4.1 If your answer to Question 4.3 is Approach 1, please provide possible table for 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

	Conf.
	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

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	





Question 4.4.2 If your answer to Question 4.3 is Approach 2, please provide possible tables for timing between sPDSCH and HARQ-ACK. In the following tables describing k, HARQ-ACK is transmitted in slot n, where the corresponding sPDSCH transmitted in n-k.

For SSC 0-9,
	TDD UL/DL
	slot number n

	Conf.
	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
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



For SSC 10, 
	TDD UL/DL
	slot number n

	Conf.
	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 
	For SSC 0-9
	[bookmark: _Hlk497472764]TDD DL/UL Configuration
	Slot (TTI) Index n

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

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

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

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

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

	6
	
	
	
	
	6
	6
	6
	6
	 6
	6
	
	
	
	
	4
	4
	4
	4
	
	


For SSC 10
	[bookmark: _Hlk497472430]TDD DL/UL Configuration
	Slot (TTI) Index n

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

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

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

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

	6
	
	
	
	5
	5
	5
	5
	5
	 
	
	
	
	
	
	4
	4
	4
	
	
	




	Nokia, NSB
	We are basically ok with the Ericsson proposal

	Huawei, HiSilicon
	For SSC 0-9, we would like to re-use legacy rule on the ordering also
	TDD UL/DL
	slot number n

	Conf.
	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 SSC 10, we would like to re-use legacy rule on the ordering also
	TDD UL/DL
	slot number n

	Conf.
	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
	
	0
	

	1
	　
	　
	　
	5
	5
	5
	5
	5
	
	
	
	
	
	5
	5
	5
	5
	5
	1
	　

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

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

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

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

	6
	　
	　
	　
	5
	5
	5
	5
	5
	
	
	
	
	
	
	4
	4
	4
	
	6
	　




	Qualcomm
	
For SCC 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
	
	
	

	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　
	　
	　
	　


	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 SCC 10, we propose the table below:










	
	

	
	

	
	

	
	



Summary of Q4.4.2
For SSC 0-9, four companies (Ericsson, Nokia, Huawei, Qualcomm) propose the same sets of the numbers in the table, only different ordering. Two (Huawei, Qualcomm) of them have the same ordering as well.
For SSC 10, there are almost common sets proposed by all companies except TDD UL/DL configuration 4. Three companies (Ericsson, Nokia, Huawei) propose the same sets without ordering for TDD UL/DL configuration 4 while one company (Qualcomm) proposes a different one. 

Agreeable Proposal 6:
For the timing tables between sPDSCH and HARQ-ACK, if RAN1 defines a unified table for SSC 0-9 and also define a table for SSC 10, then the following tables are used.
For SSC 0-9,
	TDD UL/DL
	slot number n

	Conf.
	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 SSC 10, 
	TDD UL/DL
	slot number n

	Conf.
	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
	
	
	　





Question 4.4.3 If your answer to Question 4.3 is Approach 3, please provide possible four tables for timing between sPDSCH and HARQ-ACK. In the following tables describing k, HARQ-ACK is transmitted in slot n, where the corresponding sPDSCH transmitted in n-k.
· one for SSC [1,2,6,7],3,4,8, (which supports for sPDSCH transmission in 2nd slot of special subframe)
· one for SSC [1,2,6,7],9, (which don’t support for sPDSCH transmission in 2nd slot of special subframe)
· one for SSC 0,5, and 
· one for SSC 10
(Please use one table for each SSC group, i.e., total 4 tables are needed.)
	TDD UL/DL
	slot number n

	Conf.
	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
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	




	TDD UL/DL
	slot number n

	Conf.
	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

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	




Question 4.4.4 If your answer to Question 4.3 is none of Approach 1-3, please provide alternative for timing table between sPDSCH and HARQ-ACK.

	Company
	Views

	ZTE, Sanechips
	For SSC 1,2,3,4,6,7,8
	TDD UL/DL
	slot number n

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

	6
	
	
	
	
	6
	6
	6
	6
	6
	6
	
	
	
	
	4
	4
	4
	4
	
	




For SSC 0,5
	TDD UL/DL
	slot number n

	Conf.
	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
	
	
	
	

	1
	
	
	
	
	6
	6
	6
	6
	　
	　
	　
	　
	　
	　
	6　
	6
	6
	6
	
	

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

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

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

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

	6
	
	
	
	
	6
	6
	6
	6
	6
	
	
	
	
	
	4
	4
	4
	
	
	



For SSC 9:
	TDD UL/DL
	slot number n

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

	6
	
	
	
	
	6
	6
	6
	6
	6
	
	
	
	
	
	4
	4
	4
	
	
	



For SSC 10
	TDD UL/DL
	slot number n

	Conf.
	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
	
	
	
	20,17,16,15,14,13
	13,12,11,10,9,8
	8,7,6,5,4
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	6
	
	
	
	5
	5
	5
	5
	5
	
	
	
	
	
	
	4
	4
	4
	
	
	





	LGE
	For SSC 3,4,8
	TDD UL/DL
	slot number n

	Conf.
	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 SSC 1,2,6,7,9
	TDD UL/DL
	slot number n

	Conf.
	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
	
	
	



For SSC 0,5
	TDD UL/DL
	slot number n

	Conf.
	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
	
	
	
	

	1
	
	
	
	
	6,5
	5
	5
	
	
	
	
	
	
	
	6,5
	5
	5
	
	
	

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

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

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

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

	6
	
	
	
	
	6
	6
	6
	6
	6
	
	
	
	
	
	4
	4
	4
	
	
	



For SSC 10
	TDD UL/DL
	slot number n

	Conf.
	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 Q4.4.4
Two companies (ZTE, LGE) proposes timing tables with assumption that more than 2 tables are needed for timing betwee, sPDSCH and HARQ-ACK.

Proposal 7:
Discuss further after decision how many timing tables are needed, if the above agreeable proposal 5 is not agreed. 


Question 4.5 sPUCCH transmission is supported in the UpPTS for Special Subframe Configuration 10. In that case UpPTS is 6-symbol long. What is your view on sPUCCH design for the 6-symbol sPUCCH transmission?
	Company
	Views

	Ericsson
	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.

	ZTE, Sanechips
	The same as the design of 7-OS PUCCH punctured the last symbol by SRS symbol.

	Nokia, NSB
	Same as 7-os design with SRS

	Huawei, HiSilicon
	sPUCCH with 6 OS can be obtained by a slight modification of 1-slot sPUCCH, e.g., {D R D | D R D}.

	Qualcomm
	This is no different than the 1-slot sPUCCH when SRS should be sent.

	LGE
	How it looks like will be the same as the last 6 symbols of the second slot sPUCCH.

	Samsung
	Agree with Ericsson.

	
	



Summary of Q4.5
There are several options proposed.
· Option 1. Using the 6-symbol sPUCCH design based on 7symbol sPUCCH with puncturing the last symbol
· Option 2. Using the 6-symbol sPUCCH design based on 7symbol sPUCCH with puncturing the first symbol
· Option 3. Using the 6-symbol sPUCCH design with pattern of {DRD|DRD}

Proposal 8:
In that case UpPTS is 6-symbol long for SSC 10, one of the options below are down-selected.
· Option 1. Using the 6-symbol sPUCCH design based on 7symbol sPUCCH with puncturing the last symbol
· Option 2. Using the 6-symbol sPUCCH design based on 7symbol sPUCCH with puncturing the first symbol
· Option 3. Using the 6-symbol sPUCCH design with pattern of {DRD|DRD}


Question 4.6 sPUCCH transmission is supported in the UpPTS for Special Subframe Configuration 10. In that case UpPTS is 6-symbol long but can also contain SRS transmission of several symbols. What is your view on sPUCCH design or transmission in that case?
· Option 1: only 6-symbol sPUCCH transmission is supported in UpPTS. Configuration restrictions apply or inconsistency with SRS configuration must be solved. 
· Option 2: sPUCCH transmission of fewer than 6 symbols  is supported in UpPTS of SSC 10. Please indicate the sPUCCH format(s) for all supported sPUCCH length.
· Option 3: other. Please provide the details.

	Company
	Views

	Ericsson
	Option 1. In case of SRS transmission colliding with sPUCCH transmission in UpPTS, sPUCCH transmission should be prioritized.

	ZTE, Sanechips
	Option 1. There is no enough time to design a new sPUCCH with less than 6 symbols for this case. 

	Nokia, NSB
	Option 1 

	Huawei, HiSilicon
	We prefer option 2, and the sPUCCH length can be 2~6 OS, as we think the SRS resources in UpPTS are very import for TDD and thus should be reserved. 
Sequence based for 2/3 OS sPUCCH as FDD, and {RD|RD} for 4-OS, {D R D | D R } for 5-OS

	Qualcomm
	Option 1.

	LGE
	Option 1 for simplicity.

	Samsung
	Option 1

	
	



Summary of Q4.6
Six companies (Ericsson, ZTE, Nokia, Qualcomm, LGE, Samsung) prefer to support 6-symbol sPUCCH only in UpPTS for SSC 10 while one company (Huawei) prefers to support shorter length sPUCCH than 6 symbols.

Agreeable Proposal 7:
Only 6-symbol sPUCCH transmission is supported in UpPTS. Configuration restrictions apply or inconsistency with SRS configuration must be solved.


Question 4.7 Please share any other issues for FS2 aspects of sTTI operations.

	Company
	Views
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