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Chairman's notes of AI 7.2.1 Shortened TTI and processing time for LTE
7.1.1 Shortened TTI and processing time for LTE

WID in RP-170113
7.1.1.1 Shortened processing time for 1ms TTI
7.1.1.1.1 Handling collisions between n+4 and n+3
Including collisions between UEs.

Limit to 1 contribution per 1 company/organization/university

R1-1704256
Handling collisions between n+4 and n+3
Huawei, HiSilicon

R1-1704633
Handling collisions between n+4 and n+3
ZTE, ZTE Microelectronics

R1-1706064
Collisions handling with reduced processing time for 1ms TTI
Ericsson
R1-1704507
Handling for the collisions between different processing timings for 1ms transmission
CATT

R1-1704670
On collision handing for reduced processing time operations
Intel Corporation

R1-1704787
PUCCH collision avoidance with different processing times of 1ms TTI for FS1
Nokia, Alcatel-Lucent Shanghai Bell

R1-1704978
Handling collisions between n+4 and n+3 for shortened processing time for 1ms TTI
Qualcomm Incorporated

R1-1705273
Handling collisions between n+4 and n+3
Samsung

R1-1705679
Handling collisions between n+4 and n+3 for 1ms TTI
NTT DOCOMO, INC.
Agreement:
In case of FS1 to solve PUCCH collisions between n+3 and n+4 UEs:

· RRC configured UE-specific starting offset 
Agreement:
If the UE receives conflicting PHICH with n+4 timing and UL grant with n+3 timing scheduling PUSCH for the same UL subframe of a carrier, only the PUSCH scheduled by UL grant with n+3 timing is transmitted.
Note: This might not have specification impact
7.1.1.1.2 FS2 aspects
Including HARQ and UL scheduling timing for the reduced processing time operation. 

Limit to 1 contribution per 1 company/organization/university

R1-1704979
FS2 aspects for shortened processing time for 1ms TTI
Qualcomm Incorporated

R1-1704634
TDD HARQ with reduced processing timing
ZTE, ZTE Microelectronics

R1-1705274
FS2 aspects for 1ms TTI
Samsung

R1-1704788
DL HARQ-ACK feedback and UL Scheduling for FS2 with 1-ms TTI 
Nokia, Alcatel-Lucent Shanghai Bell

R1-1704302
Remaining issues for 1ms HARQ timings TTI for FS2
Huawei, HiSilicon

R1-1704508
HARQ and scheduling timing design for LTE processing timing reduction with 1ms TTI
CATT

R1-1704671
Remaining details of scheduling and HARQ timeline for 1ms TTI
Intel Corporation

R1-1704821
Remaining details on shortened processing time for FS2 in 1ms TTI
LG Electronics

R1-1705110
Remaining UL scheduling timing for TDD with shorten processing time in 1ms TTI
CMCC

R1-1705680
HARQ/Scheduling timing for shortened processing time for 1ms TTI
NTT DOCOMO, INC.

R1-1706065
FS2 HARQ and UL scheduling timings for 1ms TTI and reduced processing
Ericsson
R1-1706595
WF on DL HARQ-ACK timing for 1ms TTI 
Samsung, NTT DOCOMO, Intel, LG Electronics, Ericsson
Agreement:
· For 1ms TTI in FS2 and for TDD UL/DL configurations 0-5, the DL HARQ-ACK timing from PDSCH to HARQ-ACK for a minimum timing of n+3 is defined as follows:
	UL-DL
Configuration
	Subframe n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	-
	-
	-
	3
	3
	-
	-
	-
	3
	3

	1
	-
	-
	6, 3
	3
	-
	-
	-
	6, 3
	3
	-

	2
	-
	-
	7, 6, 4, 3
	-
	-
	-
	-
	7, 6, 4, 3
	-
	-

	3
	-
	-
	7, 6, 5
	5, 4
	4, 3
	-
	-
	-
	-
	-

	4
	-
	-
	11, 8, 7, 6
	6, 5, 4, 3
	-
	-
	-
	-
	-
	-

	5
	-
	-
	12, 9, 8, 7, 5, 4, 3, 11, 6
	-
	-
	-
	-
	-
	-
	-


· FFS: The order of the numbers in the table
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 down-selected among the below alternatives. 
	UL-DL
Configuration 6
	Subframe n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	Option 1
	-
	-
	6
	4
	4
	-
	-
	6
	3
	-

	Option 2
	-
	-
	3,6
	3
	3
	-
	-
	-
	3
	-


· FFS the order of the numbers in the table
7.1.1.1.3 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

R1-1704793
On asynchronous UL HARQ for 1ms TTI
Nokia, Alcatel-Lucent Shanghai Bell

R1-1704257
Asynchronous UL HARQ
Huawei, HiSilicon

R1-1704672
Asynchronous HARQ for PUSCH transmissions
Intel Corporation

R1-1704822
Discussion on UL HARQ for shortened processing time in 1ms TTI
LG Electronics

R1-1704635
Asynchronous UL HARQ
ZTE, ZTE Microelectronics

R1-1704980
Asynchronous UL HARQ for shortened processing time for 1ms TTI
Qualcomm Incorporated

R1-1705275
Asynchronous UL HARQ for 1ms TTI
Samsung

R1-1705681
Asynchronous UL HARQ for shortened processing time for 1ms TTI
NTT DOCOMO, INC.

R1-1706066
Asynchronous HARQ for PUSCH
Ericsson
7.1.1.1.4 CSI feedback

Including aspects related CSI feedback for the reduced processing time operation. 

Limit to 1 contribution per 1 company/organization/university

R1-1704258
Discussion on CSI feedback for 1ms TTI
Huawei, HiSilicon

R1-1704789
On CSI and SRS Timing with 1-ms TTI
Nokia, Alcatel-Lucent Shanghai Bell

R1-1704823
Discussion on CSI feedback for shortened processing time in 1ms TTI
LG Electronics

R1-1704981
CSI feedback for shortened processing time for 1ms TTI
Qualcomm Incorporated

R1-1705276
CSI measurement and reporting for processing time reduction
Samsung

R1-1705682
CSI feedback for 1ms TTI with shortened processing time
NTT DOCOMO, INC.

R1-1706067
Fast CSI for 1ms TTI
Ericsson
R1-1706366
WF on CSI feedback for 1ms TTI with shortened processing time
LG Electronics, Samsung, NTT DOCOMO, Huawei, HiSilicon, Ericsson, Nokia, Alcatel-Lucent Shanghai Bell
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 
Proposed agreement:
Aperiodic sounding reference signal triggered by an UL grant in USS in subframe n is transmitted in the first available subframe n+3 or later, subject to the given UL subframe being configured for SRS transmission.
7.1.1.1.5 Other
R1-1704794
Miscellaneous aspects of shortened processing time for 1ms TTI
Nokia, Alcatel-Lucent Shanghai Bell

R1-1706068
Configuring reduced processing time for 1 ms TTI
Ericsson

R1-1706069
On the use of UL channel interleaver for 1 ms TTI
Ericsson
R1-1706402
WF on Latency Reduction configuration for 1ms TTI including CA aspects
Nokia, Ericsson, Alcatel-Lucent Shanghai Bell
7.1.1.2 Shortened TTI with shortened processing time
7.1.1.2.1 sTTI operation
7.1.1.2.1.1 sTTI combinations
Including the supported combinations of sTTI lengths in DL and UL in CA scenarios.
Limit to 1 contribution per 1 company/organization/university.

R1-1705683
Views on sTTI combinations
NTT DOCOMO, INC.

R1-1704795
sTTI configurability for carrier aggregation
Nokia, Alcatel-Lucent Shanghai Bell

R1-1706070
On supported sTTI combinations in CA scenarios
Ericsson

R1-1704260
Discussion on sTTI combinations in CA scenarios
Huawei, HiSilicon

R1-1704509
Discussions on DL and UL sTTI combinations
CATT

R1-1704824
Discussion on sTTI length combinations in CA scenarios
LG Electronics

R1-1704982
sTTI combinations
Qualcomm Incorporated

R1-1705277
sTTI combinations for DL and UL
Samsung
R1-1706401
WF on sTTI configurability within a PUCCH cell group
Nokia, Ericsson, Alcatel-Lucent Shanghai Bell
R1-1706561
WF on remaining details of sTTI length configurations
LG Electronics, Nokia, ASB, NTT DOCOMO
Agreement:
Different DL sTTI length can be configured for the serving cells across different PUCCH groups for which sTTI operation is configured
FFS: If different UL sTTI lengths can be configured for the serving cells across different PUCCH groups for which sTTI operation is configured
7.1.1.2.1.2 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.

R1-1704636
Considerations on UL DMRS indication
ZTE, ZTE Microelectronics

R1-1705542
Flexible UL DMRS position for sTTI
Motorola Mobility, Lenovo

R1-1704790
On details of UL DMRS signaling
Nokia, Alcatel-Lucent Shanghai Bell

R1-1704983
Flexible UL DMRS Position
Qualcomm Incorporated

R1-1704298
On UL DMRS indication for 2/3-symbol sPUSCH
Huawei, HiSilicon

R1-1704510
Design for UL DMRS position
CATT

R1-1704825
Discussion on flexible UL DMRS for sPUSCH
LG Electronics

R1-1705108
Discussion on DMRS sharing for uplink sTTI transmission
CMCC

R1-1705278
Flexible UL DMRS position
Samsung

R1-1705684
Flexible UL DMRS position for 2-symbol sTTI
NTT DOCOMO, INC.

R1-1706071
On UL DMRS position for 2os TTI
Ericsson
R1-1706628
WF on sPUSCH DMRS
LG Electronics, CATT, Huawei, HiSilicon, Nokia, ASB, KT, Intel, NTT DOCOMO, Qualcomm, Ericsson

Agreement:
· For 2/3-symbol sPUSCH transmission, at least the following configurations are supported and one of the configurations for sTTI#n+x is indicated by the UL grant at sTTI#n, if the scheduled sTTI#n+x includes both data and the associated RS, where x is processing time
· sTTI#n+x = sTTI#0: {R D D}, FFS:{D D R}, FFS: {D R D}
· sTTI#n+x = sTTI#1,2,3,4: {R D}, FFS: {D R}
· sTTI#n+x = sTTI#5: {R D D}, FFS: {D R D}
· FFS if data in the last symbol can be transmitted in cell specific SRS subframes
· Other configurations are not precluded
· FFS for the case where data and associated RS are in different sTTIs
R1-1706364
Way Forward on UL DMRS position for 2os sPUSCH
Ericsson
7.1.1.2.1.3 HARQ processes handling to support dynamic switching between 1ms TTI and sTTI
Limit to 1 contribution per 1 company/organization/university.
R1-1704261
HARQ processes handling to support dynamic switching between 1ms TTI and sTTI
Huawei, HiSilicon

R1-1704796
On HARQ process handling for shortened TTI
Nokia, Alcatel-Lucent Shanghai Bell

R1-1704673
HARQ processes handling in support of dynamic sTTI switching
Intel Corporation
R1-1706072
HARQ process operation with Legacy TTIs, Reduced Processing, and sTTIs
Ericsson
R1-1704511
HARQ processes handling to support dynamic switching between 1ms TTI and sTTI
CATT

R1-1704637
HARQ to support dynamic switching between 1ms TTI and sTTI
ZTE, ZTE Microelectronics

R1-1704826
Discussion on supporting dynamic switching between 1ms TTI and sTTI
LG Electronics

R1-1704984
HARQ processes handling to support dynamic switching between 1ms TTI and sTTI
Qualcomm Incorporated

R1-1705279
HARQ processes handling to support dynamic switching between 1ms TTI and sTTI
Samsung

R1-1705685
HARQ processes handling for 1m TTI and sTTI
NTT DOCOMO, INC.

R1-1706022
On HARQ process for dynamic switching between sTTI and 1ms TTI
InterDigital Communications
R1-1706365
Way Forward on HARQ process sharing between 1ms TTI and sTTI
Ericsson, Nokia, ASB
Proposed agreement:
For a DL/UL HARQ process, initial transmission and retransmission can be transmitted with different TTI length.

Supporting:
Ericsson, Intel, DCM, Nokia, ASB, ZTE, CATT, Samsung 
Not supporting: 
QC, Huawei, HiSilicon, LGE
Proposed agreement:
On a carrier configured with sTTI operation for a UE:

· The same HARQ processes are shared between sPDSCH and PDSCH (n+3 and n+4)
· FFS: soft-buffer management in the UE
· The same HARQ processes are shared between sPUSCH and PUSCH (n+3)
· FFS: TX buffer management in the UE
· The number of HARQ processes for sTTI is 16
· The number of HARQ processes for 1ms TTI with N+3 is 16 
· FFS: legacy/N+4 1ms TTI
R1-1706622
WF on soft buffer for sTTI UE
Huawei, HiSilicon, Ericsson, Nokia, Alcatel-Lucent Shanghai Bell, Samsung
Proposed agreement:
· The total number of soft channel bits is not increased if UE supports sTTI operations.
· i.e. no new UE category need to be specified for sTTI.
7.1.1.2.1.4 Collision of sTTI/TTI in UL
Limit to 1 contribution per 1 company/organization/university.

R1-1704262
Discussion on collision of sTTI/TTI in UL
Huawei, HiSilicon

R1-1706073
Handling collisions of sTTI and TTI in UL
Ericsson
Proposed observation:
The knowledge on how fast a UE can cancel/drop an UL transmission or adjust the power after receiving sPDCCH is required. 
R1-1704985
Collision of sTTI-TTI in UL
Qualcomm Incorporated

R1-1704512
Discussion on multiplexing of normal TTI and sTTI in UL
CATT

R1-1704638
Simultaneous transmission in sTTI
ZTE, ZTE Microelectronics

R1-1704674
Collision handling for UL sTTI and normal TTI transmissions
Intel Corporation

R1-1704791
Avoiding Simultaneous UL sTTI and TTI Transmissions in One Carrier
Nokia, Alcatel-Lucent Shanghai Bell

R1-1704827
Collision handling between 1ms TTI and sTTI in UL
LG Electronics

R1-1705135
UL simultaneous transmission between sTTI and TTI
Panasonic

R1-1705280
Collision handling of sTTI and TTI in UL
Samsung

R1-1705543
Collision of sTTI/TTI in UL
Motorola Mobility, Lenovo

R1-1705686
Collision handling between sTTI and TTI for UL
NTT DOCOMO, INC.
R1-1706368
WF on collision handling of PUSCH and sPUSCH
LG Electronics, Ericsson, KT, ZTE, ZTE Microelectronics
Agreement:

· Simultaneous transmission of sPUSCH and PUSCH is not supported within the same carrier
Agreement:
· In case of collision between PUSCH and sPUSCH in the same subframe on a given carrier for a UE
· The UE shall transmit sPUSCH
· The UE shall stop/drop the transmission of PUSCH
· FFS: If stopping/dropping is partial or full
· FFS on whether/how to transmit UCI(s) of PUSCH if the PUSCH carries the UCI(s)
7.1.1.2.2 DL control channel design

7.1.1.2.2.1 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.

R1-1704263
Discussion on sTTI scheduling
Huawei, HiSilicon

R1-1704513
On sDCI design
CATT

R1-1704805
On scheduling of sPDSCH and sPUSCH
Nokia, Alcatel-Lucent Shanghai Bell

R1-1704639
Discussion on sTTI scheduling
ZTE, ZTE Microelectronics

R1-1704675
Discussions on DCI formats for sTTI scheduling
Intel Corporation

R1-1704828
Discussion on short TTI scheduling
LG Electronics

R1-1704986
sTTI scheduling
Qualcomm Incorporated

R1-1705109
Discussion on downlink control monitoring resources design for sTTI
CMCC

R1-1705134
Discussion on sDCI and sPDCCH design
Panasonic

R1-1705281
sTTI scheduling
Samsung

R1-1705544
sTTI scheduling
Motorola Mobility, Lenovo

R1-1705791
Discussion on resource allocation of two downlink short TTI lengths
ASUSTEK COMPUTER (SHANGHAI)

R1-1706074
On sTTI scheduling options
Ericsson
7.1.1.2.2.2 sPDCCH design
Considering the number, location and aggregation level of sPDCCH candidates per user, number of blind decodes and time-frequency resource mapping of sPDCCH for CRS and DMRS based demodulation. 

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

R1-1704676
On sPDCCH design for shorten TTI
Intel Corporation
R1-1704264
Discussion on sPDCCH design
Huawei, HiSilicon
R1-1704987
sPDCCH design
Qualcomm Incorporated

R1-1705687
Views on sPDCCH design
NTT DOCOMO, INC.

R1-1705282
sPDCCH design
Samsung
R1-1704514
Design of sPDCCH structure
CATT

R1-1704640
sPDCCH design for short TTI
ZTE, ZTE Microelectronics

R1-1704806
On DL control channel design for shorter TTI operation
Nokia, Alcatel-Lucent Shanghai Bell

R1-1704829
Discussion on sPDCCH design aspects
LG Electronics

R1-1705462
sPDCCH design
MediaTek

R1-1705545
Control signalling for shortened TTI
Motorola Mobility, Lenovo

R1-1706004
On sPDCCH Design
InterDigital Communications

R1-1706075
Design aspects of sPDCCH
Ericsson
R1-1706405
WF on sCCE-to-sREG mapping for sPDCCH
LG Electronics, Ericsson, Intel, Nokia, ASB, Huawei, HiSilicon, NTT DOCOMO
Possible agreement
· A sPDCCH RB set can be configured to a UE by higher-layer signalling either with distributed or localized mapping of sCCE to sREG
· FFS if more than one RB set is supported 
· FFS if more than one set can be distributed/localized
R1-1706221
WF on sPDCCH RB set configuration
Nokia, Alcatel-Lucent Shanghai Bell, Huawei, HiSilicon
Working assumption
· A UE can be configured with one or two sPDCCH RB set(s) containing the UE’s user-specific sTTI search space.
· FFS whether more than two can be configured to a UE
· To be confirmed by RAN1#89
R1-1706234
WF on sREG structure for sPDCCH
Huawei, HiSilicon, CATR, NTT DOCOMO, Nokia, Alcatel-Lucent Shanghai Bell, CATT, LG Electronics, Intel, Sharp, ZTE, ZTE Microelectronics, Motorola Mobility, Lenovo, Panasonic
Agreement:
· An sREG consists of 1 RB within 1 OFDM symbol including REs for CRS and/or DMRS applied to DMRS based sPDCCH

Working Assumption:
· An sREG consists of 1 RB within 1 OFDM symbol including REs for CRS and/or DMRS applied to CRS based sPDCCH
· To be confirmed by RAN1#89
R1-1706233
WF on number of OFDM symbols for CRS based sPDCCH for 2-symbol sTTI
Huawei, HiSilicon, CATR, Nokia, Alcatel-Lucent Shanghai Bell, Intel, NTT DOCOMO, CATT, Ericsson, Mediatek, KT, Samsung
Agreement:
The number of OFDM symbols per RB set for CRS based sPDCCH for 2/3-symbol sTTI is 1 or 2 configured by higher layer
· FFS: 
· UE capability on:
· The HARQ Ack/UL grant timing dependent on the number of configured symbols for CRS based sPDCCH 

R1-1706419
WF on number of OFDM symbols for CRS based sPDCCH for 1-slot sTTI
Huawei, HiSilicon, CATT, Ericsson
Agreement:
· The number of OFDM symbols per RB set for CRS based sPDCCH for 1-slot sTTI is 1 or 2 configured by higher layer.
· FFS: 3 OFDM symbols
Agreement:
RAN1 will not pursue CDM-F based DMRS pattern for sPDCCH

R1-1706623 
WF on number of OFDM symbols for DMRS based sPDCCH for 2-symbol sTTI
Huawei, HiSilicon, LG Electronics, ZTE, ZTE Electronics, CATT, Ericsson, Samsung, NTT DOCOMO
R1-1706341 
WF on number of OFDM symbols for DMRS based sPDCCH for 1-slot sTTI
Huawei, HiSilicon, LG Electronics, ZTE, ZTE Electronics, CATT, Ericsson, Samsung, NTT DOCOMO, Intel
7.1.1.2.2.3 sPDCCH multiplexing with data
Limit to 1 ribution per 1 company/organization/university.

R1-1704265
sPDCCH multiplexing with data
Huawei, HiSilicon

R1-1706076
Multiplexing sPDCCH with sPDSCH/PDSCH
Ericsson
R1-1704677
On sPDCCH multiplexing with data
Intel Corporation [moved from AI: 7.2.1.2.2.2]
R1-1704515
Design on sPDCCH multiplexing with data
CATT

R1-1704641
sPDCCH multiplexing with sPDSCH
ZTE, ZTE Microelectronics

R1-1704807
On reuse of vacant sPDCCH resource for sPDSCH
Nokia, Alcatel-Lucent Shanghai Bell

R1-1704830
Consideration on multiplexing of sPDCCH and sPDSCH
LG Electronics

R1-1704988
sPDCCH multiplexing with data
Qualcomm Incorporated

R1-1705283
sPDCCH multiplexing with data
Samsung

R1-1705460
sPDCCH multiplexing with data
MediaTek

R1-1705546
sPDCCH and sPDSCH multiplexing
Motorola Mobility, Lenovo

R1-1705688
Resource sharing between sPDCCH and sPDSCH
NTT DOCOMO, INC.

7.1.1.2.3 UL control channel design

7.1.1.2.3.1 sPUCCH format design
Limit to 1 contribution per 1 company/organization/university.

R1-1704792
sPUCCH Design for shortened TTI
Nokia, Alcatel-Lucent Shanghai Bell

R1-1704266
Discussion on sPUCCH design
Huawei, HiSilicon
R1-1704642
sPUCCH format design
ZTE, ZTE Microelectronics
R1-1704989
sPUCCH format design
Qualcomm Incorporated

R1-1704516
sPUCCH design for sTTI
CATT

R1-1704831
Discussion on sPUCCH design aspects
LG Electronics

R1-1705284
sPUCCH design
Samsung

R1-1705534
sPUCCH design for 1-slot sTTI
Potevio

R1-1705689
Views on sPUCCH design
NTT DOCOMO, INC.

R1-1706005
On sPUCCH Format Design
InterDigital Communications

R1-1706077
Considerations for sPUCCH format design
Ericsson
R1-1706275 
WF on sequence-based sPUCCH in 2OS and 3OS sTTI
ZTE, ZTE Microelectronics, InterDigital, LG Electronics, NTT DoCoMo, KT Corp.
Also supported by Wilus Inc., Intel
Proposed agreement:

· 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.      
· FFS frequency hopping between sPUCCH symbols. 
· FFS remaining details. 
Objection: Nokia, Qualcomm
Agreement:
· For evaluation until RAN1#89 to conclude on sPUCCH format for up to 2 A/N bits (no design is excluded):

· Transient impact should be evaluated in the front and/or in the middle and/or at the end of the sPUCCH transmission
· Multi-user simulation

· Up to three users

· Same received power

· No common transient model unless RAN4 feedback is received
R1-1706369
WF on 7-symbol sPUCCH carrying up to 2 bits
LG Electronics, Ericsson, Huawei, HiSilicon, Intel
Agreement:
The following sPUCCH format carrying up to 2 bits HARQ-ACK and SR (if any) is supported for 7-symbol sTTI:
	 
	sPUCCH format carrying up to 2 bits HARQ-ACK + SR (if any)

	DMRS sequence
	Reuse legacy DMRS sequence for PUCCH

	Intra-sTTI hopping
	Non-hopping, and, Hopping

	DMRS pattern
	No hopping: Reuse DMRS pattern of PUCCH format 1/1a/1b 

For down-selection:

· Hopping, option1: {D R D | D R R D} for the first slot, {D R R D | D R D} for the second slot

· Hopping, option 2: {D D R | R R D D} for the first slot, {D D R R | R D D} for the second slot

· Other options are not precluded

Note: OCC is not applied across hopping boundary

	Number of RBs for PUCCH resource
	1 RB


R1-1706424
WF on remaining issues of 2-symbol sPUCCH with large payload size
Huawei, HiSilicon, Ericsson, LG Electronics, Nokia, Alcatel-Lucent Shanghai Bell
R1-1706336
WF on DMRS position in 2os sPUCCH TTI
Ericsson, KT
7.1.1.2.3.2 sPUCCH resource management
Limit to 1 contribution per 1 company/organization/university.

R1-1704990
sPUCCH resource management
Qualcomm Incorporated

R1-1704643
sPUCCH resource management
ZTE, ZTE Microelectronics

R1-1704517
Resource allocation for sPUCCH
CATT

R1-1704267
sPUCCH resource allocation
Huawei, HiSilicon

R1-1704678
sPUCCH resource allocation for sTTI
Intel Corporation

R1-1704799
sPUCCH resource management for shortened TTI
Nokia, Alcatel-Lucent Shanghai Bell

R1-1705285
sPUCCH resource management
Samsung

R1-1705468
Discussion on sPUCCH resource management 
LG Electronics Inc.

R1-1705690
sPUCCH resource management
NTT DOCOMO, INC.

R1-1706078
sPUCCH resource management
Ericsson
7.1.1.2.3.3 UCI on sPUSCH
Limit to 1 contribution per 1 company/organization/university.

R1-1706079
UCI on sPUSCH with short TTI
Ericsson
R1-1704268
UCI on sPUSCH
Huawei, HiSilicon

R1-1704832
Discussion on UCI transmission on sPUSCH
LG Electronics

R1-1704518
UCI on sPUSCH
CATT

R1-1704644
UCI transmission on sPUSCH in sTTI
ZTE, ZTE Microelectronics

R1-1704679
UCI transmission on sPUSCH
Intel Corporation

R1-1704800
UCI on sPUSCH
Nokia, Alcatel-Lucent Shanghai Bell

R1-1704991
UCI on sPUSCH
Qualcomm Incorporated

R1-1705286
UCI on sPUSCH
Samsung

R1-1705691
Views on UCI on sPUSCH
NTT DOCOMO, INC.

7.1.1.2.4 DL data channel design
7.1.1.2.4.1 sPDSCH design
Including aspects related to sPDSCH resource allocation, TM, TBSs.
Limit to 1 contribution per 1 company/organization/university.
R1-1705287
sPDSCH design
Samsung

R1-1704269
Discussion on sPDSCH design
Huawei, HiSilicon

R1-1704808
On details of short PDSCH design
Nokia, Alcatel-Lucent Shanghai Bell

R1-1704645
Study on sPDSCH transmission in sTTI
ZTE, ZTE Microelectronics

R1-1704680
On the details of sPDSCH designs
Intel Corporation

R1-1704833
Discussion on sPDSCH design aspects
LG Electronics

R1-1704992
sPDSCH design
Qualcomm Incorporated

R1-1706080
Design aspects of sPDSCH
Ericsson
R1-1706602
WF on Dynamic Scheduling of PDSCH and sPDSCH

Qualcomm, Intel, Samsung, LGE, CATT

Proposed observation:
Regardless of whether a UE is capable of decoding PDSCH and sPDSCH scheduled over the same subframe over a given cell or not, some solutions are needed to guarantee that a UE’s maximum processing capability is not violated at any given time.
R1-1706426
WF on maximum number of supported layers for sPDSCH
Huawei, HiSilicon, CATT
7.1.1.2.4.2 DL DMRS design
Including aspects related to number of layers and DMRS patterns. 
Limit to 1 contribution per 1 company/organization/university.

R1-1704809
On details of DMRS design for 2-OS DL shorter TTI
Nokia, Alcatel-Lucent Shanghai Bell

R1-1704270
Discussion on DL DMRS design for short TTI
Huawei, HiSilicon
R1-1704519
Discussion on DMRS design for DL sTTI
CATT
R1-1704646
DL DMRS design in sTTI
ZTE, ZTE Microelectronics

R1-1704834
Discussion on DL DMRS design for sTTI
LG Electronics

R1-1704993
DL DMRS design for sPDSCH
Qualcomm Incorporated

R1-1705288
DL DMRS design
Samsung

R1-1706081
DL DMRS design for TTI shortening
Ericsson
R1-1706403
WF on the maximum number of layers for sPDSCH
LG Electronics, Intel, Nokia, ASB, Samsung
R1-1706621
WF on DMRS pattern for 7-symbol sPDSCH
Huawei, HiSilicon, Samsung, ZTE, ZTE Microelectronics, Ericsson
7.1.1.2.5 UL data channel design
7.1.1.2.5.1 sPUSCH design
Including aspects related to sPUSCH resource allocation, TM, TBS.
Limit to 1 contribution per 1 company/organization/university.

R1-1704271
Discussion on sPUSCH design
Huawei, HiSilicon

R1-1704810
On details of short PUSCH design
Nokia, Alcatel-Lucent Shanghai Bell

R1-1704994
sPUSCH design
Qualcomm Incorporated

R1-1704647
Study on sPUSCH transmission in sTTI
ZTE, ZTE Microelectronics

R1-1704835
Discussion on sPUSCH design aspects
LG Electronics

R1-1705289
sPUSCH design
Samsung

R1-1705461
Considerations on sPUSCH design
MediaTek

R1-1706006
On sPUSCH Design
InterDigital Communications

R1-1706082
Design aspects of sPUSCH
Ericsson
7.1.1.2.5.2 UL DMRS design
Including aspects related to sPUSCH number of layers.
Limit to 1 contribution per 1 company/organization/university.
R1-1706083
On UL DMRS
Ericsson
R1-1705806
UL DMRS design for 2/3-symbol sPUSCH
Huawei, HiSilicon

R1-1704801
UL DMRS Design for sTTI
Nokia, Alcatel-Lucent Shanghai Bell

R1-1704520
Discussion on DMRS design for sPUSCH
CATT

R1-1704995
UL DMRS design for sPUSCH
Qualcomm Incorporated

R1-1705290
UL DMRS design
Samsung

R1-1705692
UL DMRS design for sPUSCH
NTT DOCOMO, INC.
7.1.1.2.6 Other

R1-1704259
Discussion on CSI feedback for short TTI
Huawei, HiSilicon

R1-1704273
UL power control for short TTI
Huawei, HiSilicon

R1-1704274
TBS determination for short TTI
Huawei, HiSilicon

R1-1704275
TDD-specific design for short TTI
Huawei, HiSilicon

R1-1704300
Discussion on CA issues for shortened TTI operation
Huawei, HiSilicon

R1-1704301
Discussion on SR in shortened TTI scenario
Huawei, HiSilicon

R1-1704521
Discussion on the simultaneous transmissions of (s)PUCCH and (s)PUSCH
CATT

R1-1704522
UCI transmission on sPUCCH
CATT

R1-1704523
UCI combination on sPUCCH
CATT

R1-1704802
Slot-level sTTI considerations for FS2
Nokia, Alcatel-Lucent Shanghai Bell

R1-1705111
Discussion on DL HARQ timing for shortened TTI in TDD
CMCC

R1-1705291
TDD-specific issues on sTTI operation
Samsung

R1-1705536
Discussion on PHR for sTTI operation
ITRI

R1-1705537
Discussion on CSI reporting for sTTI operation
ITRI

R1-1705547
CSI aspects of shortened TTI
Motorola Mobility, Lenovo

R1-1705807
Evaluation of UL ON/OFF time mask on sTTI operation
Huawei, HiSilicon

R1-1706084
FS2 aspects of short TTI
Ericsson

R1-1706085
Asynchronous HARQ for UL retransmissions with short TTI
Ericsson

R1-1706086
TBS scaling for short TTI
Ericsson

R1-1706087
On CSI reporting for sTTI
Ericsson

R1-1706088
On terminology for sTTI
Ericsson

R1-1706089
On sTTI operation with small system bandwidth
Ericsson

R1-1706090
sPUSCH power control and PHR report for sTTI
Ericsson

R1-1706091
sPUCCH power control
Ericsson

R1-1706093
Draft LS on UE processing time for sTTI operation
Ericsson
7.1.1.3 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
R1-1704996
Maximum TA and processing time for sTTI and 1ms operation
Qualcomm Incorporated
Agreement:
To adopt the shortened processing timing for the 1ms operation, only PDCCH based scheduling is supported.
R1-1704272
Maximum TA and processing time reduction
Huawei, HiSilicon
Proposed agreement:
For the same DL/UL 2/3-symbol sTTI length, a UE is configured by higher layer to support

· a processing time of n+X+2 assuming a maximum TA of 0.33 ms for DL data to DL HARQ / UL grant to UL data, or

· a processing time of n+X assuming a maximum TA of 0.067 ms for DL data to DL HARQ / UL grant to UL data
· FFS: 4 ≤ X ≤ 6
R1-1704836
Discussion on maximum TA and processing time
LG Electronics

R1-1704524
HARQ and scheduling timing design for LTE sTTI
CATT

R1-1704797
On maximum timing advance and processing time
Nokia, Alcatel-Lucent Shanghai Bell

R1-1705292
Reduction of maximum TA and processing time
Samsung

R1-1705693
Maximum TA and processing time
NTT DOCOMO, INC.

R1-1706092
On maximum TA and reduced processing time
Ericsson
R1-1706400
WF on maximum Timing Advance 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
R1-1706359
WF on TA for C-RAN Deployments
Qualcomm
7.1.1.4 Other

R1-1704974
Link evaluation of DL data transmission under symbol-dependent impact
Qualcomm Incorporated

R1-1705694
CSI feedback for shortened TTI with reduced processing time
NTT DOCOMO, INC.
