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6.1 LTE Release 15
6.1.1 Shortened TTI and processing time for LTE

WID in RP-170113
6.1.1.1 Shortened processing time for 1ms TTI
6.1.1.1.1 Configuration of shortened processing time for 1ms TTI

Including DL/UL configuration of shortened processing time in single carrier and CA scenario

Limit to 1 contribution per 1 company/organization/university
R1-1708184
UE capability and configuration of shortened processing time for 1ms TTI
Nokia, Alcatel-Lucent Shanghai Bell

R1-1707876
Configuration of shortened processing time for 1ms TTI
Samsung

R1-1708758
Configuration of shortened processing time for 1ms TTI
Qualcomm Incorporated

R1-1707030
Configuration of shortened processing time for 1ms TTI
Huawei, HiSilicon

R1-1707533
Discussion on configuration for shortened processing time in 1ms TTI
LG Electronics

R1-1708407
Configuration of shortened processing time for 1ms TTI
NTT DOCOMO, INC.

R1-1708854
Configuring reduced processing time for 1 ms TTI
Ericsson
Agreement:
· The UE capability of reduced processing time for 1 ms TTI applies jointly for shortened processing time between UL grant and UL data and for shortened processing time between DL data and DL HARQ feedback.
Agreement:
· The UE capability of reduced processing time for 1 ms TTI is separately reported for FS1, FS2 and FS3

Agreement:
· For 1ms TTI, shortened processing times between UL grant and UL data and between DL data and DL HARQ feedback for one carrier are jointly configured.

Agreement:
Down-select between alt 1 and alt 2:

· Alt 1: Shortened processing time for 1 ms TTI is configured per CC. The cell carrying the PUCCH should be configured with n+3 timing
· Alt 2: Shortened processing time for 1 ms TTI is configured per PUCCH group
6.1.1.1.2 Handling collisions between n+4 and n+3

Including remaining issues of FS1/FS2 collisions 

Limit to 1 contribution per 1 company/organization/university
R1-1708365
Remaining issues on PUSCH collision handling between PHICH with n+4 timing and UL grant with n+3 timing
Sharp

R1-1708202
Handling collisions between n+4 and n+3
Huawei, HiSilicon

R1-1707269
Remaining issues of handling collisions between n+4 and n+3
ZTE
R1-1707425
Handling for the collisions between different processing timings for 1ms transmission
CATT

R1-1707534
Collision handling between different processing times in 1ms TTI
LG Electronics

R1-1707877
Handling collisions between n+4 and n+3
Samsung

R1-1708172
Remaining issues of collision handling between n+3 and n+4
Nokia, Alcatel-Lucent Shanghai Bell

R1-1708759
Handling collisions between n+4 and n+3 for shortened processing time for 1ms TTI
Qualcomm Incorporated

R1-1708855
Remaining aspects of collisions handling with reduced processing time for 1ms TTI
Ericsson
R1-1709576
WF on collision handling with different processing times in 1ms TTI
LG Electronics, Ericsson, NTT DOCOMO
Agreement:
· For FS2, a UE is not expected to receive DL assignments with different processing time for the same carrier which result in HARQ-ACK occurring in the same subframe

R1-1709634
WF on conflicting PHICH handling for short processing time with 1ms TTI
Sharp

Agreement:
· For a HARQ-process with n+4 timing, layer 1 delivers HARQ-ACK to MAC layer regardless of a later received n+3 UL grant detection.
· If there is a collision with an n+3 UL grant, an explicit DCI is required for the retransmission, i.e. autonomous non-adaptive PUSCH retransmission is not adopted
R1-1709704
[DRAFT] LS on UL HARQ processes and collision handling for short processing time with 1ms TTI
Sharp [RAN1]
R1-1709243
LS on UL HARQ processes and collision handling for short processing time with 1ms TTI
RAN1
Source: RAN1; To: RAN2
6.1.1.1.3 FS2 aspects

Including DL HARQ and UL scheduling timing for the reduced processing time operation. 

Limit to 1 contribution per 1 company/organization/university
R1-1707426
HARQ and scheduling timing design for LTE processing timing reduction with 1ms TTI
CATT

R1-1708173
DL HARQ-ACK feedback and UL Scheduling for FS2 with 1-ms TTI
Nokia, Alcatel-Lucent Shanghai Bell
R1-1707270
TDD HARQ with reduced processing timing

ZTE

R1-1708856
FS2 HARQ and UL scheduling timings for 1ms TTI and reduced processing
Ericsson

R1-1707535
Remaining details on shortened processing time for FS2 in 1ms TTI
LG Electronics

R1-1707878
FS2 aspects for 1ms TTI
Samsung

R1-1708190
Remaining TDD-specific issues for 1ms TTI
Huawei, HiSilicon

R1-1708385
Remaining UL scheduling timing for TDD with shorten processing time in 1ms TTI
CMCC

R1-1708408
HARQ/Scheduling timing for shortened processing time for 1ms TTI
NTT DOCOMO, INC.

R1-1708663
Remaining issues for TDD with reduced processing time
ITRI

R1-1708760
FS2 aspects
Qualcomm Incorporated

R1-1708887
Remaining issues for TDD with reduced processing time
ITRI
Agreement:
· For 1ms TTI in FS2 and for TDD UL/DL configuration 6, the DL HARQ-ACK timing from PDSCH to HARQ-ACK for a minimum timing of n+3 is supported with the following table.  

	UL-DL
Configuration 6
	Subframe n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	
	-
	-
	6
	4
	4
	-
	-
	6
	3
	-


Agreement:
· For 1ms TTI in FS2, the scheduling timing for UL grant to PUSCH for a minimum timing of n+3 is supported as below. 
· For TDD UL/DL configuration 0 and special subframe configuration (SSC) 0-10: support the timing in the table below
· Note: The timings highlighted in red are only applicable to special subframe configuration 10
	UL-DL
Configuration 0
	Subframe n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	
	3/6
	3/6
	
	
	
	3/6
	3/6
	
	
	


Agreement:
· For 1ms TTI in FS2, the scheduling timing for UL grant to PUSCH for a minimum timing of n+3 is supported as below. 
· For TDD UL/DL configuration 6 and special subframe configuration (SSC), the timing is defined by the below table
	UL-DL
Configuration 6
	Subframe n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	SSC 0-9
	4
	6
	
	
	
	3
	6
	
	
	4

	SSC 10
	3/4
	5/6
	
	
	
	3
	5
	
	
	3


6.1.1.1.4 Asynchronous UL HARQ

Including aspects related asynchronous HARQ in UL for the reduced processing time operation.
Limit to 1 contribution per 1 company/organization/university

R1-1706982
Asynchronous UL HARQ
Huawei, HiSilicon

R1-1707536
Discussion on UL HARQ for shortened processing time in 1ms TTI
LG Electronics

R1-1708857
HARQ process handling with shortened processing time for 1ms TTI
Ericsson
R1-1707271
Asynchronous UL HARQ
ZTE

R1-1707287
Asynchronous HARQ for PUSCH transmissions
Intel Corporation

R1-1707879
Asynchronous UL HARQ for 1ms TTI
Samsung

R1-1708185
On asynchronous UL HARQ for 1ms TTI
Nokia, Alcatel-Lucent Shanghai Bell

R1-1708409
Asynchronous UL HARQ for shortened processing time for 1ms TTI
NTT DOCOMO, INC.

R1-1708761
Asynchronous UL HARQ
Qualcomm Incorporated
Agreement:
For a UE configured with n+3 1ms TTI, synchronous UL HARQ is supported for UL transmissions with legacy processing time (n+4)
Agreement:
The maximum number of UL HARQ processes for n+3 1ms TTI is the same as for n+4 1ms TTI

· FFS: In case the UE is configured also with sTTI

Agreement:
The PUSCH UL HARQ processes of n+3 1ms TTI and n+4 1ms TTI are not shared
6.1.1.1.5 CSI feedback

Including aspects related CSI feedback for the reduced processing time operation, e.g. FFS related to TM10. 

Limit to 1 contribution per 1 company/organization/university
R1-1708762
CSI feedback
Qualcomm Incorporated

R1-1708191
CSI feedback for 1ms TTI
Huawei, HiSilicon

R1-1708410
CSI feedback for 1ms TTI with shortened processing time
NTT DOCOMO, INC.

R1-1707537
Remaining issues on CSI feedback for shortened processing time
LG Electronics

R1-1707880
CSI measurement and reporting for processing time reduction
Samsung

R1-1708858
Remaining aspects on CSI for 1ms TTI
Ericsson
R1-1709577
WF on remaining issues of CSI feedback for 1ms TTI with shortened processing time 
LG Electronics, Qualcomm, Samsung, Huawei, HiSilicon, Ericsson
Not supported by: Huawei, HiSilicon

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
6.1.1.1.6 Other
R1-1707881
Clarification of fallback mode to n+4 timing
Samsung

R1-1707882
FS3 aspects for 1ms TTI
Samsung

R1-1708838
On the use of UL channel interleaver for 1 ms TTI
Ericsson

R1-1708839
UE capabilities for short processing time
Ericsson
Shortened TTI with shortened processing time
6.1.1.1.7 sTTI operation

6.1.1.1.7.1 sTTI configurations
Including the supported combinations of (s)TTI lengths in DL and UL in single carrier and CA scenarios, and configuration of sTTI in single carrier and CA scenarios, e.g. in terms of number of carriers supported, cross-carrier scheduling support.

Limit to 1 contribution per 1 company/organization/university.
R1-1708186
sTTI configurability for carrier aggregation
Nokia, Alcatel-Lucent Shanghai Bell

R1-1708763
sTTI configurations
Qualcomm Incorporated

R1-1708840
On supported (s)TTI configurations

Ericsson
R1-1706984
sTTI combinations in CA scenarios
Huawei, HiSilicon

R1-1707288
On support sTTI configurations for LTE
Intel Corporation

R1-1707427
Discussions on DL and UL sTTI combinations
CATT

R1-1707538
Discussion on sTTI length configuration
LG Electronics

R1-1707883
sTTI configurations
Samsung

R1-1708411
Views on sTTI configurations
NTT DOCOMO, INC.
Proposed working assumption:
Different UL sTTI lengths across different PUCCH groups can be configured. 
· The decision to confirm the working assumption should be taken only when the details on the overall UL sTTI operation are available
R1-1709244
LS on the Power Splitting across Different TTI Lengths in UL
source: RAN1; to: RAN4

Conclusion: There is no consensus to support {2,14} and {7,14} in this WI

Agreement:
· sTTI operation is configured per CC

Agreement
· If sTTI is configured on any SCell within a PUCCH group, the cell carrying PUCCH shall be configured with sTTI with the sTTI combination of the PUCCH group

Agreement:
· sTTI operation can also be configured in a DL only SCell 

Working assumption
· UE capability signaling on the maximum number of CCs for sTTI operation is defined

· FFS on joint or separate UE capability on the maximum number of DL CCs and UL CCs

· FFS per sTTI combination

· FFS: Whether sTTI specific band/band combination is required

Agreement:
If multiple processing timelines for a given sTTI combination are allowed, then only one processing timeline per PUCCH group is configured.
6.1.1.1.7.2 Flexible UL DMRS position

Including candidate UL DMRS positions and the signalling of the DMRS position. 

Limit to 1 contribution per 1 company/organization/university.
R1-1708764
Flexible UL DMRS Position
Qualcomm Incorporated

R1-1708174
On details of UL DMRS signaling
Nokia, Alcatel-Lucent Shanghai Bell

R1-1707272
Considerations on UL DMRS indication
ZTE

R1-1706985
On UL DMRS indication for 2/3-symbol sPUSCH
Huawei, HiSilicon

R1-1707428
Design for UL DMRS position
CATT

R1-1707539
Discussion on flexible DMRS for sPUSCH
LG Electronics

R1-1707884
Flexible UL DMRS position
Samsung

R1-1708295
UL DMRS for sTTI
Motorola Mobility, Lenovo

R1-1708412
Flexible UL DMRS position for 2-symbol sTTI
NTT DOCOMO, INC.

R1-1708536
Uplink DMRS Design for 2-symbol sPUSCH
Potevio

R1-1708859
On UL DMRS position for 2os TTI
Ericsson
R1-1709628
WF for UL DMRS position for 2os TTI for DMRS multiplexing/sharing
Ericsson, LG Electronics
Agreement:
In case of 2/3os in UL, the following DMRS placement can be indicated by an UL grant in sTTI#n-x which schedules sPUSCH in sTTI n, where x is processing time configured for a PUCCH group
Note: Other combinations are FFS.

	DMRS position pattern indicated by a UL grant scheduling sPUSCH in sTTI n

	sTTI 0
	sTTI 1
	sTTI 2
	sTTI 3
	sTTI 4
	sTTI 5

	R D D
	R D
	R D
	R D
	R D
	R D D

	D D R
	D R
	D D
	D R
	D R
	

	
	D D
	
	D D | R
	D D
	

	
	D D | R
	
	
	D D | R
	


Note: | denotes the boundary of sTTI n
6.1.1.1.7.3 Aspects related to dynamic switching between 1ms TTI and sTTI

Including HARQ processes handling when switching, and potential restrictions/solutions to avoid exceeding UE maximum processing capability.

Limit to 1 contribution per 1 company/organization/university.
R1-1708860
On dynamic switching between 1ms TTI and sTTI
Ericsson
R1-1708187
HARQ process handling and maximum processing capability for shortened TTI
Nokia, Alcatel-Lucent Shanghai Bell

R1-1708765
Aspects related to dynamic switching between 1ms TTI and sTTI
Qualcomm Incorporated

R1-1707273
HARQ to support dynamic switching between 1ms TTI and sTTI
ZTE
R1-1706986
HARQ processes handling to support dynamic switching between 1ms TTI and sTTI
Huawei, HiSilicon

R1-1707289
HARQ processes handling in support of dynamic sTTI switching
Intel Corporation

R1-1707540
Dynamic switching between 1ms TTI and sTTI
LG Electronics

R1-1707885
Remaining issues for dynamic switching between 1ms TTI and sTTI
Samsung

R1-1708413
HARQ processes handling for 1m TTI and sTTI
NTT DOCOMO, INC.

R1-1708566
On HARQ process for dynamic switching between sTTI and 1ms TTI
InterDigital Inc
R1-1709458
WF on HARQ process handling when switching between 1ms TTI and sTTI
Ericsson, Nokia, Alcatel-Lucent Shanghai Bell, NTT DOCOMO

Proposed agreement

On a carrier configured with sTTI operation and shortened processing time (N+3) for 1ms TTI for a UE:

· For a HARQ process scheduled from USS, the retransmission can have a different TTI length than an earlier transmission of the same HARQ process

· FFS: soft-buffer management in the UE

· FFS: TX buffer management in the UE

· The number of HARQ processes for 

· sTTI is 16

· 1ms TTI with N+3 scheduled from USS is 16 

· 1ms TTI scheduled from CSS is 8

Proposed agreement:
On a carrier configured with sTTI operation and shortened processing time (N+3) for 1ms TTI for a UE:

For a HARQ process scheduled from USS, the retransmission can have a different TTI length than an earlier transmission of the same HARQ process
· Share HARQ processes: Ericsson, Nokia, NTT DOCOMO, CATT, Intel

· Objections: Qualcomm (implementation issue, unnecessary optimization)

· Not share HARQ processes: Qualcomm, InterDigital, LGE, Huawei, HiSilicon

· Objections: Nokia (performance impact)

R1-1709761
WF on Dynamic Switching from PDSCH Scheduling to sPDSCH Scheduling
Qualcomm, Samsung, Intel
Also supported by LG Electronics

Working assumption:
In case of dynamic switching from PDSCH scheduling within subframes n-X to n-1 to sPDSCH scheduling in subframe n over a given carrier, if UE’s maximum processing capability is violated due to a need for decoding the sPDSCH received within a given subframe, a UE may stop processing the PDSCHs received during the past X subframes.

· The value of X is defined as a UE capability, and take a value between 0 to k-1, where k is the time between PDSCH reception and the associated feedback
· A UE should provide HARQ ACK/NAK feedback for the PDSCHs where processing has been stopped.

· FFS how maximum processing capability is defined
6.1.1.1.7.4 Collision of sTTI/TTI in UL

Limit to 1 contribution per 1 company/organization/university.
R1-1708766
Collision of sTTI and TTI in UL
Qualcomm Incorporated

R1-1707429
Discussion on multiplexing of normal TTI and sTTI in UL
CATT

R1-1707290
Collision handling for UL sTTI and normal TTI transmissions
Intel Corporation

R1-1706987
Handling collisions of sTTI/TTI in UL
Huawei, HiSilicon

R1-1708841
Handling collisions of sTTI and TTI in UL
Ericsson
R1-1707274
Simultaneous transmission in sTTI
ZTE

R1-1707541
UL Collision handling between 1ms TTI and sTTI
LG Electronics

R1-1707886
Collision handling of sTTI and TTI in UL
Samsung

R1-1708175
On collisions between sTTI and TTI transmissions in UL
Nokia, Alcatel-Lucent Shanghai Bell

R1-1708296
Collision of sTTI/TTI in UL
Motorola Mobility, Lenovo

R1-1708414
Collision handling between sTTI and TTI for UL
NTT DOCOMO, INC.
R1-1709434
WF on simultaneous transmission of TTI and sTTI in UL
LG Electronics, Ericsson, Nokia, ASB, Intel
Agreement:
· Simultaneous transmission of TTI and sTTI UL channels is not allowed within the same carrier on overlapped symbols

· PUSCH and sPUSCH (already agreed)

· PUCCH and sPUCCH

· PUSCH and sPUCCH

· PUCCH and sPUSCH

· FFS in case of different carriers
· FFS on non-overlapping symbols
R1-1709429
WF on further collision handling of PUSCH and sPUSCH
LG Electronics, NTT DOCOMO, KT, Qualcomm, Ericsson, Nokia, ASB
Agreement:
· In case of collision between PUSCH and sPUSCH in the same subframe on a given carrier for a UE

· The UE shall attempt to drop/stop as soon as possible (up to UE implementation) the whole/remaining transmission of PUSCH without resuming the transmission

· FFS: HARQ-ACK of PUSCH is transmitted on sPUSCH

· FFS on how to map HARQ-ACK of PUSCH to sPUSCH

· FFS on whether CSI of PUSCH is dropped or not
· FFS if a requirement on the time of dropping prior to sPUSCH transmission is adopted

R1-1709430
WF on collision handling of PUCCH and sPUCCH
LG Electronics, Ericsson, Nokia, ASB
Agreement:
· In case of collision between PUCCH format 2/4/5 and sPUCCH in the same subframe on a given carrier for a UE

· The UE shall transmit sPUCCH
· The UE shall attempt to drop/stop as soon as possible (up to UE implementation) whole/remaining transmission of PUCCH format 2/4/5 without resuming the transmission

· FFS: HARQ-ACK of PUCCH is transmitted on sPUCCH

· FFS on how to map HARQ-ACK of PUCCH to sPUCCH

· CSI of PUCCH is dropped 
· FFS if a requirement on the time of dropping prior to sPUCCH transmission is adopted

· FFS for other PUCCH formats

R1-1709478
WF on handling collisions of TTI/sTTI in UL 
Huawei, HiSilicon
R1-1709759
WF on collision handling of PUCCH and sPUSCH
LG Electronics, NTT DOCOMO, Qualcomm, Intel
Agreement:
· In case of collision between PUCCH format 2/4/5 and sPUSCH in the same subframe on a given carrier for a UE

· The UE shall transmit sPUSCH

· The UE shall attempt to drop/stop as soon as possible (up to UE implementation) whole/remaining transmission of PUCCH format 2/4/5 without resuming the transmission

· FFS: If HARQ-ACK of PUCCH is transmitted 

· FFS on whether CSI of PUCCH is dropped or not
· FFS if a requirement on the time of dropping prior to sPUSCH transmission is adopted
· FFS for other PUCCH formats
6.1.1.1.8 DL control channel design

6.1.1.1.8.1 sTTI scheduling
Considering fields for sDCI1, potential support of sDCI2 and corresponding sDCI2 candidate fields, potential support of multi-sTTI scheduling 

Limit to 1 contribution per 1 company/organization/university.
R1-1708861
On sTTI scheduling options
Ericsson

R1-1706988
sTTI scheduling
Huawei, HiSilicon
R1-1708209
On scheduling of sPDSCH and sPUSCH
Nokia, Alcatel-Lucent Shanghai Bell

R1-1707275
Discussion on sTTI scheduling
ZTE

R1-1707291
Discussions on DCI formats for sTTI scheduling
Intel Corporation

R1-1707430
On sDCI design
CATT

R1-1707542
Discussion on sTTI scheduling
LG Electronics

R1-1707887
sTTI scheduling
Samsung

R1-1708084
Discussion on sDCI and sPDCCH design
Panasonic

R1-1708297
sTTI scheduling
Motorola Mobility, Lenovo

R1-1708386
Discussion on downlink control monitoring resources design for sTTI
CMCC

R1-1708543
On sPDCCH resource configuration
InterDigital Inc.

R1-1708767
sTTI scheduling
Qualcomm Incorporated

R1-1708878
Discussion on resource allocation of two downlink short TTI lengths
ASUSTEK COMPUTER (SHANGHAI)
6.1.1.1.8.2 sPDCCH design

Considering sREG definition, mapping alternatives, RB sets, number of aggregation levels, the location of sPDCCH candidates for different aggregation levels per user, etc. 

Limit to 1 contribution per 1 company/organization/university.

R1-1708210
On DL control channel design for shorter TTI operation
Nokia, Alcatel-Lucent Shanghai Bell

R1-1707276
sPDCCH design for short TTI
ZTE

R1-1708415
Views on sPDCCH design
NTT DOCOMO, INC.
R1-1708768
sPDCCH design
Qualcomm Incorporated

R1-1706989
sPDCCH design
Huawei, HiSilicon

R1-1707292
Remaining details of sPDCCH design for shortened TTI
Intel Corporation

R1-1707431
Design of sPDCCH structure
CATT

R1-1707543
Design aspects on sPDCCH
LG Electronics

R1-1707888
sPDCCH design
Samsung

R1-1708298
sPDCCH design
Motorola Mobility, Lenovo

R1-1708862
Design aspects of sPDCCH
Ericsson
Agreement
· A CRS based sPDCCH RB set can be configured to a UE by higher-layer signalling either with distributed or localized mapping of sCCE to sREG
· FFS definition of localized mapping
Proposed agreement
A DMRS based sPDCCH RB set can be configured to a UE by higher-layer signalling to be

· Option 1: Localized or distributed: 
Nokia, Ericsson, Huawei, HiSilicon, LGE, DCM, ZTE

· Option 2: Only localized: QC, Samsung
Option 1 objected by Qualcomm.

Agreement
· A UE can be configured to monitor at most two sPDCCH RB set(s) containing the sTTI USS in an sTTI.
· One sPDCCH candidate is contained within one RB set

Agreement
· An sREG consists of 1 RB within 1 OFDM symbol including REs for CRS and/or DMRS applied to CRS based sPDCCH

Agreement
· SFBC is supported for CRS-based sPDCCH
· FFS number of antenna ports
· Single port DMRS-based sPDCCH demodulation is supported
· FFS bundling size
· FFS if two port DMRS-based sPDCCH demodulation is supported
· FFS bundling size
Agreement:
· A sPDCCH RB set can be configured with at least the following information:
· A set of RBs 
· EPDCCH PRB allocation is reused
· Transmission scheme (e.g., CRS-based or DMRS-based)
· FFS: Dependent on subframe type
· Localized or distributed sCCE to sREG mapping (at least for CRS, and, if supported DMRS-based sPDCCH)
· FFS: Localized or distributed sPDCCH candidate to sCCE mapping
· Number of sPDCCH candidates/aggregation levels of the RB set
· FFS: Same or different sPDCCH candidates for different sTTI index
· Number of symbols for sPDCCH duration at least in case of CRS-based transmission
· RS scrambling sequence (e.g., VCID) in case of DMRS-based transmission
· FFS: other information (if needed)
Proposed agreement:
In case the starting symbol index of the first potential sPDSCH for 2/3os sTTI is equal to one, sDCI in sTTI0 is transmitted in:

· Option 1: legacy PDCCH region or in the sPDCCH region based on higher layer configuration and UE capability – Samsung, Qualcomm, Huawei, HiSilicon

· Objections: Nokia, LGE

· Option 2: legacy PDCCH region or in the sPDCCH region based on higher layer configuration – Nokia, LGE, Ericsson, Intel, Huawei, HiSilicon, NTT DOCOMO, CATT

· Objections: Qualcomm, ZTE

· Option 3: legacy PDCCH region – Huawei, HiSilicon, Samsung, ZTE, NTT DOCOMO, Qualcomm

· Objections: Ericsson

· Option 4: sPDCCH region – Qualcomm, Nokia, LGE, Ericsson, Intel

· Objections: Huawei, HiSilicon, ZTE

Agreement:
· The number of OFDM symbols per RB set for DMRS based sPDCCH for 1-slot sTTI is 2
· The number of OFDM symbols for DMRS based sPDCCH for 2/3-symbol sTTI is

· 2 for 2-symbol sTTI#1,2,3,4
· FFS: 3 for 3-symbol sTTI#1 and #5
· FFS: sTTI#0
Proposed mail discussion on sPDCCH design


Qualcomm (Kianoush) 
13th June
6.1.1.1.8.3 Search space for sTTI operation

Considering the number of sPDCCH candidates per user, supported aggregation levels, number of blind decodes, etc.

Limit to 1 contribution per 1 company/organization/university.
R1-1707031
Search space for sTTI
Huawei, HiSilicon
R1-1708211
On search space design for sPDCCH
Nokia, Alcatel-Lucent Shanghai Bell

R1-1708769
Search space for sTTI operation
Qualcomm Incorporated

R1-1707277
Search space for sTTI operation
ZTE

R1-1707293
Search space for shortened DL control channels
Intel Corporation

R1-1707432
Design of sPDCCH search space
CATT

R1-1707544
Discussion on search space for sTTI operation
LG Electronics

R1-1707889
Search space for sTTI operation
Samsung

R1-1708299
Search space for sTTI operation
Motorola Mobility, Lenovo

R1-1708416
Search space for sTTI operation
NTT DOCOMO, INC.

R1-1708661
On sPDCCH search space design
InterDigital Inc.

R1-1708863
Search space for sTTI
Ericsson
Proposed mail discussion on search space for sTTI operation

Huawei (Chengyan)
 
16th June
6.1.1.1.8.4 sPDCCH multiplexing with data

Limit to 1 contribution per 1 company/organization/university.
R1-1706990
sPDCCH multiplexing with data
Huawei, HiSilicon

R1-1707278
sPDCCH multiplexing with sPDSCH
ZTE

R1-1707433
Design on sPDCCH multiplexing with data
CATT

R1-1707545
Discussion on sPDCCH multiplexing with data
LG Electronics

R1-1707890
sPDCCH multiplexing with data
Samsung

R1-1708212
On reuse of vacant sPDCCH resource for sPDSCH
Nokia, Alcatel-Lucent Shanghai Bell

R1-1708300
sPDCCH and sPDSCH multiplexing
Motorola Mobility, Lenovo

R1-1708417
Resource sharing between sPDCCH and sPDSCH
NTT DOCOMO, INC.

R1-1708770
sPDCCH multiplexing with data
Qualcomm Incorporated

R1-1708864
Multiplexing sPDCCH with sPDSCH/PDSCH
Ericsson
Proposed mail discussion on sPDCCH multiplexing with sPDSCH
Nokia (Karol)
 
22nd June
6.1.1.1.9 UL control channel design

6.1.1.1.9.1 sPUCCH format design
Limit to 1 contribution per 1 company/organization/university.
R1-1706991
sPUCCH design
Huawei, HiSilicon

R1-1707279
sPUCCH format design
ZTE

R1-1707434
sPUCCH design for sTTI
CATT

R1-1707546
Further discussion on sPUCCH design
LG Electronics

R1-1707891
sPUCCH format design
Samsung

R1-1708207
sPUCCH Design for shortened TTI
Nokia, Alcatel-Lucent Shanghai Bell

R1-1708418
Views on sPUCCH design
NTT DOCOMO, INC.

R1-1708662
On sPUCCH Format Design
InterDigital Inc.

R1-1708771
sPUCCH format design
Qualcomm Incorporated

R1-1708842
sPUCCH format design
Ericsson
R1-1709446
WF on sequence-based sPUCCH in 2OS and 3OS sTTI
ZTE, InterDigital, LG Electronics, NTT DoCoMo, KT Corp. Ericsson
Also supported by Samsung

Working assumption:
· The sequence-based sPUCCH w/o DMRS is supported for up to two HARQ-ACK bits in 2OS sTTI and 3OS sTTI.

· ACK/NACK information map to different cyclic shifts (i.e., ACK and NACK are indicated based on cyclic shift index)
· The cyclic shifts on different sPUCCH symbols can be different due to cyclic shift randomization 
· Cyclic shift randomization is re-used from 1 ms operation to support multiplexing with legacy PUCCH
· Only frequency hopping between sPUCCH symbol(s) is supported (no FH is not supported). 
· 1 RB allocation per symbol
· FFS: How to handle SR + HARQ, hopping pattern, A/N information mapping to CS
· To be confirmed by RAN1#90
R1-1709578
WF on remaining details of 7-symbol sPUCCH carrying up to 2 bits
LG Electronics, Samsung, Huawei, HiSilicon, Ericsson
Agreement:
· For sPUCCH format carrying up to 2 bits and SR (if any), for 7-symbol sTTI, the following hopping pattern is supported
· {D R D | D R R D} for the first slot, {D R R D | D R D} for the second slot
R1-1709579
WF on 7-symbol sPUCCH carrying more than 2 bits
LG Electronics, Ericsson, NTT DOCOMO, Intel
Agreement:
· For 7-symbol sPUCCH format carrying more than 2 HARQ bits, and SR, if any, PF4-based sPUCCH format is supported.
· PF4-based sPUCCH format:

	 
	PF4-based sPUCCH format

	Modulation
	QPSK

	DMRS sequence
	Reuse legacy DMRS sequence for PUCCH

	Intra-sTTI hopping
	FFS if hopping and/or no hopping is used

	DMRS pattern
	Non-hopping (if supported): Reuse DMRS pattern of PUCCH format 4

Hopping (if supported): 
{X X X | X X X X} for the first slot, {X X X X | X X X} for the second slot

· Note that the bar | indicates a hopping boundary and X can be either data or DMRS symbol

· FFS on DMRS pattern

	Number of RBs for PUCCH resource
	1 or multiple RBs


· RAN1 down-select between the following three alternatives:

· Alt 1: No additional sPUCCH format is supported 

· Alt 2: Support in addition PF3-based 7OS sPUCCH
· Alt 3: Support in addition PF3-based, and PF5-based 7OS sPUCCH

· FFS: Coding methods 

· In case multiple formats are supported, FFS on format selection 
· PF5-based sPUCCH format details FFS.
· PF3-based sPUCCH format, if supported
	 
	PF3-based sPUCCH format

	Modulation
	QPSK

	DMRS sequence
	Reuse DMRS sequence for PUCCH format 3

	Intra-sTTI hopping
	Non-hopping, FFS: hopping

	DMRS pattern and OCC
	Non-hopping: Reuse DMRS pattern of PUCCH format 3 and OCC

Hopping: FFS on details if supported

	Number of RBs for PUCCH resource
	1 RB


R1-1709629
WF on remaining issues of 2-symbol sPUCCH with large payload size
Huawei, HiSilicon, Ericsson, Nokia, Alcatel-Lucent Shanghai Bell, CATT
Agreement:
· For sPUCCH carrying more than 2-bit ACK/NACK and SR (if any) in 2os/3os sTTI
· Reuse legacy DMRS sequence generation
· The DMRS is in the first symbol for 2/3OS sPUCCH
· the number of RB(s) is configured by higher layer signaling as a value from 1 to X, FFS X.
· FFS on whether IFDMA is used
6.1.1.1.9.2 sPUCCH resource management
Limit to 1 contribution per 1 company/organization/university.
R1-1706992
sPUCCH resource allocation
Huawei, HiSilicon

R1-1707280
sPUCCH resource management
ZTE

R1-1707294
sPUCCH resource allocation for sTTI
Intel Corporation

R1-1707435
Resource allocation for sPUCCH
CATT

R1-1707547
Further discussion on sPUCCH resource management
LG Electronics

R1-1707892
sPUCCH resource management
Samsung

R1-1708176
sPUCCH resource management for shortened TTI
Nokia, Alcatel-Lucent Shanghai Bell

R1-1708419
sPUCCH resource management
NTT DOCOMO, INC.

R1-1708772
sPUCCH resource management
Qualcomm Incorporated

R1-1708843
sPUCCH resource management
Ericsson
6.1.1.1.9.3 UCI on sPUSCH
Limit to 1 contribution per 1 company/organization/university.
R1-1706993
UCI on sPUSCH
Huawei, HiSilicon

R1-1707281
UCI transmission on sPUSCH in sTTI
ZTE

R1-1707295
UCI transmission on sPUSCH
Intel Corporation

R1-1707436
UCI on sPUSCH
CATT

R1-1707548
Discussion on UCI transmission on sPUSCH
LG Electronics

R1-1707893
UCI on sPUSCH
Samsung

R1-1708177
UCI on sPUSCH
Nokia, Alcatel-Lucent Shanghai Bell

R1-1708420
Views on UCI on sPUSCH
NTT DOCOMO, INC.

R1-1708773
UCI on sPUSCH
Qualcomm Incorporated

R1-1708844
UCI on sPUSCH with short TTI
Ericsson
6.1.1.1.9.4 CSI reporting for sTTI

Limit to 1 contribution per 1 company/organization/university.
R1-1706983
CSI feedback for short TTI
Huawei, HiSilicon

R1-1707437
CSI reporting for sTTI
CATT

R1-1707549
Discussion on sTTI based CSI
LG Electronics

R1-1707894
CSI reporting for sTTI
Samsung

R1-1708178
On CSI Reporting for sTTI
Nokia, Alcatel-Lucent Shanghai Bell

R1-1708301
CSI aspects of shortened TTI
Motorola Mobility, Lenovo

R1-1708421
CSI feedback for shortened TTI with shortened processing time
NTT DOCOMO, INC.

R1-1708774
CSI reporting for sTTI
Qualcomm Incorporated

R1-1708845
On CSI reporting for sTTI
Ericsson
6.1.1.1.9.5 sPUCCH power control

Limit to 1 contribution per 1 company/organization/university.
R1-1706999
UL power control for short TTI
Huawei, HiSilicon

R1-1707438
sPUCCH power control
CATT

R1-1707550
Discussion on sPUCCH power control
LG Electronics

R1-1707895
sPUCCH power control
Samsung

R1-1708775
sPUCCH power control
Qualcomm Incorporated

R1-1708846
sPUCCH power control
Ericsson
6.1.1.1.10 DL data channel design
6.1.1.1.10.1 sPDSCH design
Including aspects related to sPDSCH resource allocation, TM, TBSs.
Limit to 1 contribution per 1 company/organization/university.
R1-1706994
sPDSCH design
Huawei, HiSilicon

R1-1707282
Study on sPDSCH transmission in sTTI
ZTE

R1-1707296
On the details of sPDSCH designs
Intel Corporation

R1-1707551
Design aspects on sPDSCH
LG Electronics

R1-1707896
sPDSCH design
Samsung

R1-1708213
On details of short PDSCH design
Nokia, Alcatel-Lucent Shanghai Bell

R1-1708776
sPDSCH design
Qualcomm Incorporated

R1-1708865
Design aspects of sPDSCH
Ericsson
R1-1709631
WF on resource allocation for sPDSCH
Huawei, HiSilicon, NTT DOCOMO, Ericsson
Agreement:
· Resource allocation type 1 for sPDSCH is not supported
R1-1709633
WF on RBG size for sPDSCH
Huawei, HiSilicon, Ericsson, ZTE, LGE
Also supported by Samsung

Proposed offline consensus:
· The RBG size for sPDSCH is N (N>1) times of legacy RBG size
· Where N is down-selected from {2,3,4} for 1-slot sPDSCH, {2,3,4,6} for 2/3-symbol sPDSCH
6.1.1.1.10.2 DL DMRS design
Including aspects related to number of layers and DMRS patterns. 
Limit to 1 contribution per 1 company/organization/university.
R1-1708214
On details of DMRS design for 2-OS and 7-OS DL shorter TTI
Nokia, Alcatel-Lucent Shanghai Bell

R1-1707897
DL DMRS design
Samsung

R1-1708777
DL DMRS design for sPDSCH
Qualcomm Incorporated

R1-1706995
DL DMRS design for short TTI
Huawei, HiSilicon

R1-1707283
DL DMRS design in sTTI
ZTE

R1-1707439
Discussion on DMRS design for DL sTTI
CATT

R1-1707552
Discussion on DL DMRS for sTTI
LG Electronics

R1-1708866
DL DMRS design for short TTI
Ericsson
R1-1709615
WF on DL DMRS bundling size
Nokia, Alacatel-Lucent Shanghai Bell, Ericsson, Samsung, Intel
Agreement:
· The sPRG size for 2/3os sPDSCH is N (sPRG of N RBs)

· FFS: N is the same for all system BW or is system BW specific

· Down-select N from [2, 3, 4 and 6]

R1-1709630
WF on DMRS pattern for sPDSCH
Huawei, HiSilicon, Nokia, Alcatel-Lucent Shanghai, Samsung, Ericsson, Intel, CATT
Agreement:
· The DL DMRS pattern is fixed for 2-layer 2/3-symbol sPDSCH.
· Down-selected between option 1, 2, 3(X=2N+1 or X=2N, where N is the number of RBs).

· DL DMRS can be shared among 2 consecutive sTTIs for the same UE for 2/3-symbol sPDSCH.
· Sharing across subframes is not supported 

· FFS: Sharing across slots

· FFS: 3 consecutive sTTIs
· DL DMRS RE shift in frequency domain is supported when colliding with CRS RE.

6.1.1.1.11 UL data channel design
6.1.1.1.11.1 sPUSCH design
Including aspects related to sPUSCH resource allocation, TM, TBS.
Limit to 1 contribution per 1 company/organization/university.
R1-1706996
sPUSCH design
Huawei, HiSilicon

R1-1707284
Study on sPUSCH transmission in sTTI
ZTE

R1-1707898
sPUSCH design
Samsung

R1-1708215
On details of short PUSCH design
Nokia, Alcatel-Lucent Shanghai Bell

R1-1708544
On sPUSCH Design
InterDigital Inc.

R1-1708778
sPUSCH design
Qualcomm Incorporated

R1-1708847
Design aspects of sPUSCH
Ericsson
R1-1709632
WF on resource allocation for sPUSCH
Huawei, HiSilicon, Ericsson
Agreement:
· An allocation based on the indication of the start and the length of allocation is supported in the UL for sPUSCH
6.1.1.1.11.2 UL DMRS design
Including aspects related to sPUSCH number of layers.
Limit to 1 contribution per 1 company/organization/university.
R1-1706997
UL DMRS design for 2/3-symbol sPUSCH
Huawei, HiSilicon

R1-1707440
Discussion on DMRS design for UL sTTI
CATT

R1-1707899
UL DMRS design
Samsung

R1-1708179
UL DMRS Design for sTTI
Nokia, Alcatel-Lucent Shanghai Bell

R1-1708422
UL DMRS design for sPUSCH
NTT DOCOMO, INC.

R1-1708779
UL DMRS design for sPUSCH
Qualcomm Incorporated

R1-1708848
On UL DMRS design
Ericsson
R1-1709627
WF on IFDMA DMRS for 2/3-symbol sPUSCH
Huawei, HiSilicon, Ericsson, Nokia, Alcatel-Lucent Shanghai Bell, ZTE, CATR, NTT DOCOMO, Sharp, Intel, LG Electronics, Samsung
Agreement:
· More than 2 combs are not supported for IFDMA DMRS for 2/3-symbol sPUSCH.

· Each comb supports up to 2 layers multiplexing for IFDMA DMRS for 2/3-symbol sPUSCH.
6.1.1.1.11.3 sPUSCH power control

Limit to 1 contribution per 1 company/organization/university.
R1-1707285
sPUSCH power control
ZTE

R1-1707441
sPUSCH power control
CATT

R1-1707553
Discussion on sPUSCH power control
LG Electronics

R1-1707900
sPUSCH power control
Samsung

R1-1708423
Uplink power control for sTTI
NTT DOCOMO, INC.

R1-1708780
sPUSCH power control
Qualcomm Incorporated

R1-1708867
sPUSCH power control and PHR report for sTTI
Ericsson
6.1.1.1.12 FS2 aspects

Limit to 1 contribution per 1 company/organization/university.
R1-1707001
TDD-specific design for short TTI
Huawei, HiSilicon

R1-1707286
TDD-specific considerations on sTTI
ZTE

R1-1707442
sTTI partition for TDD special subframe
CATT

R1-1707554
Discussion on FS2 aspects for sTTI operation
LG Electronics

R1-1707860
TDD-specific considerations on sTTI
ZTE

R1-1707901
TDD-specific issues on sTTI operation
Samsung

R1-1708387
Discussion on DL HARQ timing for shortened TTI in TDD
CMCC

R1-1708781
FS2 aspects
Qualcomm Incorporated

R1-1708837
Slot-level FS2 aspects for sTTI
Nokia, Alcatel-Lucent Shanghai Bell

R1-1708868
FS2 aspects of short TTI
Ericsson
Proposed mail discussion on FS2 aspects for sTTI


Huawei (Yubo)
 
4th Aug
6.1.1.1.13 Other
R1-1707000
TBS determination for short TTI
Huawei, HiSilicon

R1-1707032
Discussion on CA issues for shortened TTI operation
Huawei, HiSilicon

R1-1707033
Discussion on SR in shortened TTI scenario
Huawei, HiSilicon

R1-1707443
Discussion on the simultaneous transmissions of (s)PUCCH and (s)PUSCH
CATT

R1-1707444
UCI transmission on sPUCCH
CATT

R1-1707445
UCI combination on sPUCCH
CATT

R1-1708664
Discussion on PHR for sTTI operation
ITRI

R1-1708849
TBS scaling for short TTI
Ericsson

R1-1708850
On sTTI operation with small system bandwidth
Ericsson

R1-1708851
UE capabilities for sTTI
Ericsson

R1-1708869
Asynchronous HARQ for UL retransmissions with short TTI
Ericsson

R1-1709147
Discussion on CSI reporting in sTTI
KT Corp.
6.1.1.2 Maximum TA and processing time
Including maximum supported TA for sTTI and 1 ms operation, minimum data processing time for short TTI and potential relationship between them.

Limit to 1 contribution per 1 company/organization/university
R1-1706998
Maximum TA and processing time reduction
Huawei, HiSilicon

R1-1707446
HARQ and scheduling timing design for LTE sTTI
CATT

R1-1707555
Discussion on maximum TA and processing time
LG Electronics

R1-1707902
Reduction of maximum TA and processing time
Samsung

R1-1708188
On maximum timing advance and processing time
Nokia, Alcatel-Lucent Shanghai Bell

R1-1708424
Views on maximum TA and processing time reduction
NTT DOCOMO, INC.

R1-1708782
Maximum TA and processing time for sTTI and 1ms operation
Qualcomm Incorporated

R1-1708852
On maximum TA and reduced processing time
Ericsson
R1-1709422
WF on maximum Timing Advance and processing time for LTE reduced processing time operation
Nokia, Ericsson, AT&T, CMCC, China Telecom, Deutsche Telekom, KDDI, KT Corporation, NTT DOCOMO Inc., Softbank, Sprint, T-Mobile USA, Verizon, Alcatel-Lucent Shanghai Bell
Proposed agreement:
1. Support a maximum timing advance of x=0.33ms for n+3 processing timing for 1ms TTI.
2. For the same DL/UL 7-symbol sTTI length, a processing time of n+4 assuming a maximum TA of 0.33ms is supported for DL data to DL HARQ / UL grant to UL data
3. For the same DL/UL 2/3-symbol sTTI length, a UE is configured by higher layer to support
· a processing time of n+6 assuming a maximum TA of 0.33ms for DL data to DL HARQ / UL grant to UL data, or
· a processing time of n+4 assuming a maximum TA of 0.067ms for DL data to DL HARQ / UL grant to UL data
6.1.1.3 Other
R1-1708783
Link evaluation of DL data transmission under symbol-dependent puncturing/interference
Qualcomm Incorporated
