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5.1 LTE Release 15
5.1.1 Shortened TTI and processing time for LTE

WID in RP-171468
NOTE: RAN1 should target to complete the RAN2 related topics within RAN1 #90
R1-1713297
Introduction of shortened processing time and shortened TTI
Ericsson
Endorsed as a baseline for further drafting
R1-1714171
Introduction of shortened processing time and shortened TTI into 36.212
Huawei
Endorsed as a baseline for further drafting
R1-1714605
Introduction of shortened processing time and shortened TTI into 36.213, s06-s09
Motorola Mobility

Endorsed as a baseline for further drafting. It was noted that 7.1, 9.1 may need further revisions (to be discussed on the reflector).
R1-1714606
Introduction of shortened processing time and shortened TTI into 36.213, s10-s13
Motorola Mobility

Endorsed as a baseline for further drafting
5.1.1.1 Shortened processing time for 1ms TTI
5.1.1.1.1 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
R1-1712772
Configuration of shortened processing time for 1ms TTI
Qualcomm Incorporated

R1-1712885
Configuring reduced processing time for 1 ms TTI
Ericsson

R1-1712943
UE capability and configuration of shortened processing time for 1ms TTI
Nokia, Nokia Shanghai Bell

R1-1713063
Discussion on configuration of shortened processing time for 1ms TTI
LG Electronics

R1-1713356
Configuration of shortened processing time for 1ms TTI
Huawei, HiSilicon

R1-1713494
Configuration of shortened processing time for 1ms TTI
Samsung
Proposed agreement
· 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
· Alt 3: Per band combination capability + revert FS capability + per PUCCH group
5.1.1.1.2 Handling collisions between n+4 and n+3

Including remaining issues of collisions for FS1 and FS2 (including the order of the numbers in the table for DL HARQ-ACK timing from PDSCH to HARQ-ACK)

Limit to 1 contribution per 1 company/organization/university
R1-1712886
Remaining aspects of collisions handling with reduced processing time for 1ms TTI
Ericsson

R1-1712773
Handling collisions between n+4 and n+3
Qualcomm Incorporated

R1-1712935
Remaining issues of collision handling between n+3 and n+4
Nokia, Nokia Shanghai Bell
R1-1712255
Handling collisions between n+4 and n+3 
Huawei, HiSilicon
R1-1712318
Remaining issues of handling collisions between n+4 and n+3
ZTE

R1-1713064
Discussion on PUCCH resource collision handling for FS2
LG Electronics

R1-1713495
Handling collisions between n+4 and n+3
Samsung
5.1.1.1.3 UL DCI for 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
R1-1712944
On UL DCI details for asynchronous UL HARQ of 1ms TTI shortened processing time
Nokia, Nokia Shanghai Bell

R1-1712466
Asynchronous HARQ for PUSCH transmissions
Intel Corporation

R1-1712774
UL DCI for asynchronous UL HARQ
Qualcomm Incorporated

R1-1712887
Asynchronous UL HARQ with shortened processing time for 1ms TTI
Ericsson

R1-1713354
Asynchronous UL HARQ
Huawei, HiSilicon

R1-1713496
Asynchronous UL HARQ for 1ms TTI
Samsung
5.1.1.1.4 Other
R1-1712319
TDD HARQ with n+3 timing for 1ms TTI
ZTE

R1-1712888
On the use of UL channel interleaver for 1 ms TTI
Ericsson

R1-1712889
UE capabilities for short processing time
Ericsson
R1-1712890
UL HARQ RTT timer values for 1ms TTI with n+3 timing
Ericsson
R1-1714765
DRAFT Reply LS on short processing time and short TTI
Source: Ericsson[RAN1]
R1-1713355
CSI feedback for 1ms TTI
Huawei, HiSilicon

R1-1713497
Clarification of fallback mode to n+4 timing
Samsung

R1-1713498
FS3 aspects for 1ms TTI
Samsung

R1-1713499
UL power control timing for 1ms TTI
Samsung
R1-1715067
WF on 1ms TTI UL power control timing
Samsung
Proposed agreement:
· When n+3 timing is configured for 1ms TTI for FS1, the value of KPUSCH for UL power control is equal to 3.

· When n+3 timing is configured for 1ms TTI for FS2, the value of KPUSCH for UL power control can be defined as below. The highlighted values with red are for special subframe configuration 10.
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Shortened TTI with shortened processing time
5.1.1.1.5 sTTI operation
5.1.1.1.5.1  (s)TTI configurations
Including the supported combinations of sTTI lengths in UL CA scenarios (and any relevant power handling), 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.
R1-1712072
sTTI combinations in CA scenario
Huawei, HiSilicon

R1-1712467
Remaining issues of sTTI combinations in CA scenarios
Intel Corporation

R1-1712775
(s)TTI configurations
Qualcomm Incorporated

R1-1712891
(s)TTI configurations
Ericsson

R1-1712945
sTTI UE capability and configurability for carrier aggregation
Nokia, Nokia Shanghai Bell

R1-1713065
Discussion on sTTI configuration
LG Electronics

R1-1713500
sTTI configurations
Samsung
Agreement:
· RAN2 specification should allow for different UL sTTI lengths to be configured for the serving cells across different PUCCH groups for which sTTI operation is configured. Such a configuration might be restricted in RAN1 specifications later on.

· NOTE: Power allocation and applicable band combinations for this case is FFS
· NOTE: No specific optimization for power allocation is intended

Agreement:
· Define separate UE capability per sTTI length combination {DL,UL}: 
· {2,2},{2,7},{7,7},{7,7}+{2,7},{2,2}+{2,7},{7,7}+{2,2}
· NOTE: The last two combinations only apply if different UL sTTI lengths in different PUCCH groups are supported.

· For each combination above, define separate UE capability on the maximum number of DL CCs and UL CCs for sTTI operation
· FFS: Define separate UE capability per band/band combination
Intel (Hong) to draft LS to RAN4:
Content: If per band/band combination should be defined (FFS above)

R1-1715015
[DRAFT] LS on UE capability signalling for sTTI configurations

R1-1714764
LS on UE capability signalling for sTTI configurations, source: RAN1; To: RAN4; Cc: RAN2

Agreement:
The maximum number of supported UL and DL sTTI carriers is the same as in 1 ms TTI operation.

Agreement:
· If UE is indicating the capability of and is configured with simultaneous transmission, it applies to both sPUSCH/sPUCCH and PUSCH/PUCCH.
Agreement:
· Cross-carrier scheduling is not supported for sTTI
5.1.1.1.5.2 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.
R1-1712073
HARQ processes handling to support dynamic switching between 1ms TTI and sTTI
Huawei, HiSilicon

R1-1712320
HARQ processes sharing between 1ms TTI and sTTI
ZTE

R1-1712468
HARQ processes handling for dynamic switching between 1ms TTI and sTTI
Intel Corporation

R1-1712776
Aspects related to dynamic switching between 1ms TTI and sTTI
Qualcomm Incorporated

R1-1712892
On dynamic switching between 1ms TTI and sTTI
Ericsson

R1-1712946
HARQ process handling and maximum processing capability for shortened TTI
Nokia, Nokia Shanghai Bell

R1-1713066
Dynamic switching between 1ms TTI and sTTI
LG Electronics

R1-1713501
Remaining issues for dynamic switching between 1ms TTI and sTTI
Samsung

R1-1714348
On HARQ process for dynamic switching between sTTI and 1ms TTI
InterDigital, Inc.
Agreement:
· In case of switching from 1ms PDSCH scheduled within TTIs n-WDL to n-1(i.e. including all CCs) to an sPDSCH in TTI/subframe n (i.e. including all CCs):

· Whether the UE skips processing PDSCH(s) is up to the UE implementation.
· In case UE skips PDSCH processing, the legacy procedures are applied. If the UE skips decoding, the physical layer indicates to higher layers that the transport block(s) is not successfully decoded.
· The value of WDL is a UE capability with the value range of 0 to k-1, where k is the DL HARQ processing time. The UE indicates a separate capability per DL sTTI length.
· The UE should attempt to skip the processing of as small number of PDSCH(s) as possible.

· In case of switching from the reception of PUSCH grants within TTIs n-WUL to n-1 (i.e. including all CCs) to the sPUSCH grant in TTI/subframe n (i.e. including all CCs):

· Whether the UE skips processing/transmission of PUSCH(s) is up to the UE implementation. 

· As in case of eLAA procedures, also in case of skipping, the UE should request data from higher layers based on the issued PUSCH grant(s)

· The value of WUL is a UE capability with the value range of 0 to k-1, where k is the 1ms TTI UL scheduling time. The UE indicates a separate capability per UL sTTI length.
· The UE should attempt to skip the processing/transmission of as small number of PUSCH(s) as possible.
Agreement:
Support HARQ process sharing between TTI and sTTI

· The sharing is only possible for asynchronous HARQ processes, i.e. not supported for legacy processing time synchrounous UL HARQ processes
· If configured with sTTI on a CC:

· the HARQ ID field size in the DL assignments of PDSCH on USS for legacy and reduced processing time is the same as for sPDSCH assignments 

· the HARQ ID field size in the UL grants on USS for reduced processing time is the same as for sPUSCH grants

· The re-transmission of a TB with another (s)TTI length is possible if:
· The number of codewords of the HARQ process is not larger than supported by the respective sTTI length
· The TB size of a codeword is not larger than X. X is FFS and may be sTTI length dependent.
· FFS other restrictions
5.1.1.1.5.3 Collision of sTTI/TTI in UL

Limit to 1 contribution per 1 company/organization/university.
R1-1712936
On collisions between sTTI and TTI transmissions in UL
Nokia, Nokia Shanghai Bell
R1-1712321
Collision handling of 1ms TTI and sTTI in uplink
ZTE
R1-1712893
Handling collisions of sTTI and TTI in UL
Ericsson

R1-1712469
Collision handling for UL sTTI and normal TTI transmissions
Intel Corporation

R1-1712074
Handling collisions of sTTI/TTI in UL
Huawei, HiSilicon

R1-1712777
Collision of sTTI/TTI in UL
Qualcomm Incorporated

R1-1713067
Discussion on UL collision handling between TTI and sTTI
LG Electronics

R1-1713502
Collision handling of sTTI and TTI in UL
Samsung
R1-1714781
WF on UCI handling for collision of PUSCH and sPUSCH
LG Electronics, Ericsson, Intel, KT
Agreement:
· In case of collision between PUSCH and sPUSCH in the same subframe on a given carrier for a UE

· HARQ-ACK of PUSCH is transmitted on sPUSCH

· FFS on coding of HARQ-ACK and sHARQ-ACK (e.g., joint coding or separate coding)

· FFS on whether to bundle HARQ-ACK before mapping onto sPUSCH

· No requirement on the time of dropping prior to sPUSCH transmission is adopted
· CSI of PUSCH is dropped
R1-1714782
WF on remaining issues on collision of PUCCH and sPUCCH
LG Electronics, Ericsson
Agreement:
· In case of collision between PUCCH format 1/1a/1b/3 and sPUCCH in the same subframe on a given carrier for a UE

· The UE shall transmit sPUCCH
Agreement:
In case of collision between PUCCH format 1/1a/1b/3 and sPUCCH in the same subframe on a given carrier for a UE

· The UE, should attempt drop/stop, as soon as possible (up to UE implementation) whole/remaining transmission of PUCCH format 1/1a/1b/3
· The UE should strive to drop the PUCCH at a slot boundary before the start of the sPUCCH transmission.
· The UE shall not resume the dropped/stopped transmission

Agreement:
· In case of collision between PUCCH and sPUCCH in the same subframe on a given carrier for a UE
· HARQ-ACK of PUCCH is transmitted on 1-slot sPUCCH 
1. Spatial bundling of HARQ-ACK of PUCCH is applied when configured
2. No new higher layer signaling for spatial bundling is added. Existing signaling is re-used for the collision case.
· HARQ-ACK of PUCCH is transmitted on 2/3-os sPUCCH 

1. Spatial bundling of HARQ-ACK of PUCCH is applied

2. FFS on other bundling

· FFS: How to resolve ambiguity between UE and eNB on reported HARQ-ACK.
R1-1714783
WF on remaining issues on collision of PUCCH and sPUSCH
LG Electronics, Ericsson, KT
Agreement:
· In case of collision between PUCCH format 1/1a/1b/3 and sPUSCH in the same subframe on a given carrier for a UE

· The UE shall transmit sPUSCH
Agreement:
In case of collision between PUCCH format 1/1a/1b/3 and sPUSCH in the same subframe on a given carrier for a UE
· The UE, should attempt drop/stop, as soon as possible (up to UE implementation) whole/remaining transmission of PUCCH format 1/1a/1b/3
· The UE should strive to drop the PUCCH at a slot boundary before the start of the sPUSCH transmission.
· The UE shall not resume the dropped/stopped transmission

Agreement:
· In case of collision between PUCCH and sPUSCH in the same subframe on a given carrier for a UE

· HARQ-ACK of PUCCH is transmitted on sPUSCH

· FFS on coding of HARQ-ACK and sHARQ-ACK (e.g., joint coding or separate coding)

· FFS on whether to bundle HARQ-ACK before mapping onto sPUSCH

· CSI of PUCCH is dropped
Agreement:
Update the previous agreements with the following changes

	Agreement:
· In case of collision between PUSCH and sPUSCH in the same subframe on a given carrier for a UE

· The UE should attempt to drop/stop as soon as possible (up to UE implementation) the whole/remaining transmission of PUSCH 
· The UE shall not resume the dropped/stopped 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

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 should attempt to drop/stop as soon as possible (up to UE implementation) whole/remaining transmission of PUCCH format 2/4/5 
· The UE shall not resume the dropped/stopped 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

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 should attempt to drop/stop as soon as possible (up to UE implementation) whole/remaining transmission of PUCCH format 2/4/5 
· The UE shall not resume the dropped/stopped 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




5.1.1.1.6 DL control channel design

5.1.1.1.6.1 sTTI scheduling
Considering fields for sDCI1 including UL DMRS position signalling and associated functionality, potential support of sDCI2 and corresponding sDCI2 candidate fields, potential support of multi-sTTI scheduling 

Limit to 1 contribution per 1 company/organization/university.
Email discussion on DCI formats including how many DCI formats for sTTI, DCI fields for UL grant and DL assignment, estimated DCI payload, LGE (Kyuhwan), until 22nd of Sept
R1-1712075
sTTI scheduling
Huawei, HiSilicon

R1-1712322
Discussion on sTTI scheduling
ZTE

R1-1712470
Discussions on DCI formats for sTTI scheduling
Intel Corporation

R1-1712778
sTTI scheduling
Qualcomm Incorporated

R1-1712894
On sTTI scheduling options
Ericsson
R1-1714767 
Reply LS on possible RF impacts related to sPUSCH design
Source: RAN1; To: RAN4

R1-1713041
On scheduling of sPDSCH and sPUSCH
Nokia, Nokia Shanghai Bell

R1-1713068
Consideration on sTTI scheduling
LG Electronics

R1-1713503
sTTI scheduling
Samsung

R1-1714200
Discussion on UL DMRS signaling for 2/3-symbol sPUSCH
Potevio

R1-1714207
sTTI scheduling
Motorola Mobility, Lenovo
5.1.1.1.6.2 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.
Email discussion on sPDCCH design, Qualcomm (Kianoush), until 20th of Sept 
R1-1712795
Summary of the e-mail discussion [89-04] on sPDCCH design for sTTI operation
Qualcomm Incorporated
Agreement:
· For an RB set configured with more than 1 symbol and the localized sCCE-to-sREG mapping for CRS based sPDCCH, the frequency-first time-second sCCE-to-sREG mapping is adopted. 

· For an RB set configured with more than 1 symbol and the distributed (FFS: on sCCE or sREG level) mapping for CRS based sPDCCH, the frequency-first time-second sCCE-to-sREG mapping is adopted. 
Agreement:
· For an RB set configured with more than 1 symbol and the localized sCCE-to-sREG mapping for DMRS based sPDCCH, the time-first frequency-second sCCE-to-sREG mapping is adopted. 

· For an RB set configured with more than 1 symbol and the distributed (FFS: on sCCE or sREG level) mapping for DMRS based sPDCCH, the time-first frequency-second sCCE-to-sREG mapping is adopted.

Agreement:
DMRS-based RB set in 3-symbol sTTI spans 3 symbols.
Agreement:
The sDCI for sTTI#0 is accommodated in:

· 1-slot: in the legacy PDCCH region
· 2/3os: in the legacy PDCCH region
Agreement:
In sTTI operation, there is no restriction for RB sets to be fully non-overlapping by specification.
Agreement:
For the 1-slot sTTI operation, the maximum number of symbols per CRS-based RB set is 2. 
Agreement:
For employing SFBC in CRS-based sPDCCH, the maximum number of antenna ports is 4. The number of antenna ports is indicated by the PBCH. Handling of orphan RE is FFS.

Agreement:
#sREGs per sCCE is the same for 2/3os and 1-slot sTTI

Agreement:
#sREGs per sCCE is independent of sTTI index in the subframe for CRS based sPDCCH
Proposed agreement:
For further down-selection:

· Alt 1: #sREGs per sCCE is 6 for all sTTI index in the subframe for DMRS based sPDCCH
· Samsung, Qualcomm 

· Alt 2: #sREGs per sCCE is 4 for 2os sPDCCH and 3 for 3os sPDCCH the subframe for DMRS based sPDCCH
· Nokia, LGE, Ericsson, Intel, Huawei, DCM

· Sustained objection by Qualcomm due to UE complexity.
Agreement:
#sREGs per sCCE is for CRS based sPDCCH is 4

Agreement:
DMRS bundling (if applicable) is supported for DMRS based sPDCCH

Agreement:
· CRS-based sPDCCH is only applied to non-MBSFN subframe.
Proposed offline consensus:
· Alt 1: DMRS-based sPDCCH is applied to both MBSFN subframe and non-MBSFN subframe.

· DCM, Ericsson, LGE, Huawei, HiSilicon

· Alt 2: DMRS-based sPDCCH is applied to MBSFN subframe.

· ZTE, Qualcomm, Motorola 

Proposed offline consensus:
· Separate sPDCCH RB set configuration for MBSFN subframe and non-MBSFN subframe.

Proposed offline consensus:
· To support different number of sPDCCH candidates per aggregation level to be monitored for different sTTI index up to M configurations can be defined. The applicable sTTIs per subframe for each configuration is indicated by a bitmap.

· M=2
R1-1715044
WF on two antenna ports for DM-RS based sPDCCH
Nokia, Ericsson, Nokia Shanghai Bell
Working assumption:
· Support two port DM-RS based demodulation

· The single port or dual port based demodulation is configured for each DM-RS based sPDCCH RB-set

· Decide between:

· Alt. 1: SFBC using {107,108}: Same handling of orphan REs than for CRS-based sPDCCH (which is still FFS)

· Alt. 2: Antenna hopping/port mapping using ports {107,108} is used within a sREG. 

· The DM-RS bundling is independent on the configured number of antenna ports for DM-RS based demodulation

R1-1712895
Design aspects of sPDCCH
Ericsson

R1-1712951
On DL control channel design for shorter TTI operation
Nokia, Nokia Shanghai Bell

R1-1712779
sPDCCH design
Qualcomm Incorporated 

R1-1712076
sPDCCH design
Huawei, HiSilicon

R1-1712323
sPDCCH design for short TTI
ZTE

R1-1712471
Remaining details of sPDCCH design for shortened TTI
Intel Corporation

R1-1713069
sPDCCH design aspects for sTTI
LG Electronics

R1-1713504
sPDCCH design
Samsung

R1-1714208
sPDCCH design
Motorola Mobility, Lenovo
5.1.1.1.6.3 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.
Email discussion on sPDCCH search space, Huawei (Chengyan), until 20th of Sept
R1-1714163
Summary of email discussion [89-05] on search space for sTTI operation
Huawei
For sPDCCH search space design for sDCI

Agreement:
Support aggregation level L∈{1,2,4,8} for sPDCCH search space. 
Agreement:
A UE can be configured to monitor an sPDCCH RB set p with M_p^((L))sPDCCH candidate(s) for sPDCCH search space at aggregation level L within an sTTI, where p∈{0,1} and M_p^((L))∈{0,1,…,M_total}. M_total is the maximum allowable number of sPDCCH candidates to be monitored in an sTTI over all sPDCCH sets and aggregation levels. 
- FFS: The value of M_total.
- FFS: The total number of RB sets configurable to a UE

Agreement:
The configured aggregation levels to be monitored within an sPDCCH RB set in an sTTI can be any subset of the supported aggregation levels L for sPDCCH search space. 

Agreement:
The maximum allowable blind decodes per sTTI on one CC, irrespective if the sDCI is in sPDCCH or PDCCH, for 2/3os sTTI is 6.

Agreement:
The maximum allowable blind decodes per sTTI on one CC, irrespective if the sDCI is in sPDCCH or PDCCH, for 1-slot is 12.

Agreement:
Support different number of sPDCCH candidates per aggregation level to be monitored for different sTTI index. FFS configured per sub-set of the sTTI in a subframe, over different subframe types, or different RS overhead, details on configuration. 

Proposed offline consensus:
Support same sPDCCH search space for sDCI1 scheduling sPDSCH and sDCI1 scheduling sPUSCH. 
Agreement:
Whether the UE-specific search spaces for different UEs overlap is up to configuration.

Proposed offline consensus:

Proposal 11: The starting sCCE index of an sPDCCH search space at aggregation level L is configured by higher layer signaling.

Proposed offline consensus:

Proposal 10: Within an sPDCCH RB set, an sPDCCH candidate consisting of  
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 is the number of sCCEs corresponding to aggregation level L.

Proposed offline consensus (only applicable if Proposal 11 is not agreed):

Proposal 12: There is no fixed relationship among the sCCEs corresponding to sPDCCH candidate at different aggregation levels. 

Proposed offline consensus:

Proposal 13: sPDCCH candidates belongs to an sPDCCH search space at aggregation level L are mapped consecutively in logical domain with increasing index m, m=0,1,…, M_p^((L))-1, where M_p^((L))is the number of sPDCCH candidates to monitor at aggregation level L in sPDCCH RB set p. 
For PDCCH search space design for sDCI and DCI,
Agreement:
For sDCI monitoring in legacy PDCCH, the hashing function for PDCCH is used by using M_sDCI^(L) instead of M_L. Value of M_sDCI^(L) is FFS.

Conclusion:

Potential needed reduction of legacy USS blind decodes of DCI due to sDCI monitoring is FFS.

Proposal offline consensus:
PDCCH candidate reduction for montoring 1ms DCI is up to eNB configuration, if reduction is required.
Agreement:
The number of PDCCH candidate(s) M_sDCI^((L)) at aggregation level L for monitoring sDCI1 in legacy PDCCH region is determined by higher layer signalling, independent on the number of M_L at aggregation level L for monitoring DCI.

Proposed offline consensus:

Whether to support configuring an sPDCCH RB set with 0 sPDCCH candidates for all aggregation levels needs further study.

Proposed offline consensus:

Whether to support aligning the payload size of sDCI1 scheduling sPDSCH and sPUSCH needs further study.
R1-1712089
Search space for sTTI
Huawei, HiSilicon
R1-1712952
On search space design for sPDCCH
Nokia, Nokia Shanghai Bell
R1-1712780
Search space for sTTI operation
Qualcomm Incorporated

R1-1712324
Search space for sTTI operation
ZTE

R1-1712472
Search space for shortened DL control channels
Intel Corporation

R1-1712896
Search space for sTTI
Ericsson

R1-1713070
Consideration on search space for sTTI operation
LG Electronics

R1-1713505
Search space for sTTI operation
Samsung

R1-1714209
Search space for sTTI operation
Motorola Mobility, Lenovo

R1-1714347
On sPDCCH search space design
InterDigital, Inc.
5.1.1.1.6.4 sPDCCH multiplexing with data

Limit to 1 contribution per 1 company/organization/university.
Email discussion on sPDCCH muxing with data, including sPDCCH resource reuse scheme, Nokis (Karol), until 22nd of September
R1-1713042
Summary of Email discussion [89-06] on sPDCCH multiplexing with sPDSCH for sTTI
Nokia, Nokia Shanghai Bell
Agreement:
· For 1-slot sTTI containing sPDCCH, the following scheduling cases are supported

· CRS-based sPDCCH scheduling CRS-based sPDSCH

· CRS-based sPDCCH scheduling DMRS-based sPDSCH

· DMRS-based sPDCCH scheduling DMRS-based sPDSCH
Agreement:
· For 1-slot sTTI containing sPDCCH, both TDM (if supported) and FDM of sPDCCH and sPDSCH are supported.

R1-1715042
WF on enabling TDM between sPDCCH and sPDSCH of the same UE in a PRB
Ericsson, Nokia, Nokia Shanghai Bell
Proposed agreement:
sPDSCH is rate-matched at least around the REs overlapping with the configured sPDCCH RB set where the UE found its sDCI scheduling sPDSCH

· FFS rate-matching for other RB sets known to the UE

· FFS if and how sPDSCH can use REs left unused within the configured sPDCCH RB-set where the UE found its sDCI and other RB sets known to a UE

Agreement:
· For 1-slot sTTI, separate DMRS resource is used for sPDCCH and sPDSCH in slot 1.
Agreement:
In the 1-slot sTTI#1 of a DL subframe, the sPDCCH DMRS are placed in symbols #7,8 
Agreement:
In the 1-slot for normal subframes and sTTI#0, at least one pair of symbols carry sPDSCH DMRS and the pair of symbols is selected among the following options:

· Op 1: 3-4 

· Op 2: 5-6 (legacy DMRS position) 

· Op 3: 2-3 if CFI=1,2 and 3-4 if CFI=3 (2OS-sTTI#1) 

Agreement:
In the 1-slot for normal subframes and sTTI#1, at least one pair of sPDSCH DMRS is supported and can be placed in symbols

· Op 1: 10-11
· Op 2: 12-13 (legacy DMRS position)

· Op 3: 9-10 (2OS-sTTI#4) 
Agreement:
· For 2/3-OS sTTI containing sPDCCH, the following scheduling cases are supported:

· CRS-based sPDCCH scheduling CRS-based sPDSCH

· CRS-based sPDCCH scheduling DMRS-based sPDSCH

· DMRS-based sPDCCH scheduling DMRS-based sPDSCH
Agreement:
For 2/3-OS sTTI containing sPDCCH, TDM (if supported) and FDM of CRS-based sPDCCH and CRS-based sPDSCH is supported.
Agreement: 

For 2/3-OS sTTI containing sPDCCH, FDM of CRS-based sPDCCH and DMRS-based sPDSCH is supported.

· FFS: TDM of CRS-based sPDCCH and DMRS-based sPDSCH is supported 

Agreement:
Prioritize designing a mechanism for unused sPDCCH resources for 2/3-OS sTTI
· The sPDCCH reuse indication is based on RB set, sREG, sCCE, or sPDCCH candidate granularity. Details are FFS.
· Adopt the same mechanism for 1-slot sTTI, if applicable

R1-1712077
sPDCCH multiplexing with data
Huawei, HiSilicon

R1-1712325
sPDCCH multiplexing with sPDSCH
ZTE

R1-1712781
sPDCCH multiplexing with data
Qualcomm Incorporated

R1-1712897
Multiplexing sPDCCH with sPDSCH/PDSCH
Ericsson

R1-1713043
On multiplexing of sPDCCH and sPDSCH
Nokia, Nokia Shanghai Bell

R1-1713071
On multiplexing sPDCCH with data
LG Electronics

R1-1713506
sPDCCH multiplexing with data
Samsung

R1-1714210
sPDCCH and sPDSCH multiplexing
Motorola Mobility, Lenovo
Proposed agreement:
· To enable TDM between sPDCCH and sPDSCH of the same UE in a PRB, as baseline operation down-select between these three options:
· Option 1:

· sPDSCH is rate-matched at least around the REs of the configured RB set where the UE found its sDCI scheduling sPDSCH

· FFS rate-matching for other RB sets known to the UE

· FFS if and how sPDSCH can use REs left unused within the configured sPDCCH RB-set where the UE found its sDCI and other RB sets known to a UE

· Option 2:

· sPDSCH is rate-matched around the sPDCCH scheduling sPDSCH

· FFS if and how REs of the RB set not used by sDCI scheduling sPDSCH can be excluded from sPDSCH

· FFS if and how sPDSCH can use REs left unused within other RB sets known to a UE 
· FFS: Down-selection may be based on size of the RB set.

· FFS: If other RB sets than the ones configured to the UE are used
5.1.1.1.7 UL control channel design

5.1.1.1.7.1 sPUCCH format design
Limit to 1 contribution per 1 company/organization/university.
Email discussion on sPUCCH format design including format selection, remaining PF4b 2/3os format, resource management, bundling,.ZTE (Xianghui), until 15th of Sept
R1-1712078
sPUCCH design
Huawei, HiSilicon

R1-1712326
sPUCCH format design
ZTE

R1-1712782
sPUCCH format design
Qualcomm Incorporated

R1-1712898
Design aspects of sPUCCH
Ericsson

R1-1712937
sPUCCH Design for shortened TTI
Nokia, Nokia Shanghai Bell

R1-1713072
Remaining details on sPUCCH design
LG Electronics

R1-1713507
sPUCCH format design
Samsung

R1-1714346
Remaining issues on sPUCCH format
InterDigital, Inc.
R1-1714794
WF on 2/3-OS sPUCCH for up to 2 bits
LG Electronics, KT, ZTE
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 sPUCCH resource

· NOTE: sPUCCH resource consist of RB index and cyclic shift

· 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
· Hopping pattern for 3-OS sPUCCH (i.e., sTTI#0 and sTTI#5) is {1|2} where | is a hopping boundary.
R1-1714900
WF on collision of 1-slot SR and HARQ-ACK
Huawei, HiSilicon, Ericsson, LG Electronics, Nokia, Nokia Shanghai Bell, Intel, KT, Samsung
Agreement:
· When positive SR and HARQ-ACK are to be transmitted on 1-slot sPUCCH in the same sTTI,

· For sPUCCH format carrying up to 2 bits HARQ-ACK , HARQ-ACK is transmitted on sPUCCH resource for SR;

· For sPUCCH format carrying more than 2 bits HARQ-ACK, SR and HARQ-ACK are transmitted on sPUCCH resource for HARQ-ACK.
· When there is negative SR:

· For sPUCCH format carrying up to 2 bits HARQ-ACK , HARQ-ACK is transmitted on sPUCCH resource for HARQ-ACK;

· For sPUCCH format carrying more than 2 bits HARQ-ACK, SR and HARQ are transmitted on sPUCCH resource for HARQ-ACK.
R1-1714901
WF on collision of 2/3-symbol SR and HARQ-ACK
Huawei, HiSilicon, Nokia, Nokia Shanghai Bell, KT
Agreement:
· When positive SR and 1-bit HARQ-ACK are to be transmitted on 2/3-symbol sPUCCH in the same sTTI, one of the options can be supported:

· Two sPUCCH resources are configured for SR+HARQ and two sPUCCH resources are configured for only HARQ.
Proposed agreement:
· When positive SR and 2-bit HARQ-ACK for two codewords are to be transmitted on 2/3-symbol sPUCCH in the same sTTI:
· Opt 1. spatial bundling is always applied for HARQ-ACK feedback in SR subframes. 

· Opt 2. spatial bundling is applied for HARQ-ACK feedback in SR subframes when there is a positive SR. 
· Opt 3: Four sPUCCH resources are configured for SR+HARQ and four sPUCCH resources are configured for only HARQ.
R1-1714882
WF on sPUCCH resource allocation for HARQ-ACK transmission
ZTE, LG Electronics, Ericsson, Intel
Agreement:
· One of four sPUCCH resources configured by higher layer is indicated by a 2-bit field in sDCI1 at least for the following sPUCCH formats, 

· 2/3-OS sPUCCH format(s) carrying more than 2 bits ACK/NACK + SR (if any) 

· 7-OS sPUCCH format(s) carrying more than 2 bits ACK/NACK + SR (if any) 

· 7-OS sPUCCH format carrying up to 2 bits ACK/NACK

Agreement:
· For 2/3-OS sPUCCH format carrying up to 2 bits ACK/NACK, one of four sPUCCH resource groups configured by higher layer is indicated by a 2-bit field in sDCI1. Each group contains 2 or 4 sPUCCH resources (depending on the expected number of HARQ-ACK bits) configured by higher layer. 

R1-1714784
WF on 7-symbol sPUCCH for more than 2 bits
LG Electronics, ZTE
Agreement:
· For PF4-based 7-symbol sPUCCH

· Hopping is supported

· {D R D | D D R D} for the first slot, {D R D D | D R D} for the second slot
Agreement:
For 7-symbol sPUCCH format for more than 2 bits, PF3-based 7-symbol sPUCCH is supported in addition to PF4-based 7-symbol sPUCCH.

Agreement:
· For PF3-based 7-symbol sPUCCH hopping is not supported
Agreement:
· Channel coding for 7-symbol sPUCCH
· Up to 11 bits: Single RM coding
· 12-22: Dual RM
· More than 22 bits: TBCC+8bit-CRC
Agreement:
· For 1-slot sPUCCH format 4 the number of RBs is signaled by higher layer signaling and can be configured between 1 to 8.

Proposed agreement:
· For sPUCCH carrying more than 2-bit ACK/NACK and SR (if any) in 2os/3os sTTI, the number of RB(s) is configured by higher layer signaling as a value from 1 to 8.
5.1.1.1.7.2 sPUCCH resource management
Limit to 1 contribution per 1 company/organization/university.
R1-1712079
sPUCCH resource allocation
Huawei, HiSilicon
R1-1712783
sPUCCH resource management
Qualcomm Incorporated

R1-1712473
sPUCCH resource allocation for sTTI
Intel Corporation

R1-1712327
Discussion on sPUCCH resource management
ZTE

R1-1712899
sPUCCH resource management
Ericsson

R1-1712938
sPUCCH resource management for shortened TTI
Nokia, Nokia Shanghai Bell

R1-1713508
sPUCCH resource management
Samsung
Proposed agreement:
· The periodicity of SR sent on 2/3os sPUCCH can be configured from the following set of values:

 {1 sTTI, 2 sTTI, 3 sTTI, 4 sTTI, 1ms}

· The periodicity of SR sent on 7os sPUCCH can be configured from the following set of values:

 {0.5ms, 1ms}
· Other values FFS
5.1.1.1.7.3 UCI on sPUSCH
Limit to 1 contribution per 1 company/organization/university.
R1-1712080
UCI on sPUSCH
Huawei, HiSilicon
R1-1712900
UCI on sPUSCH with short TTI
Ericsson

R1-1713073
UCI transmission on sPUSCH
LG Electronics
R1-1712328
UCI transmission on sPUSCH in sTTI
ZTE

R1-1712474
UCI transmission on sPUSCH
Intel Corporation

R1-1712784
UCI on sPUSCH
Qualcomm Incorporated

R1-1712939
UCI on sPUSCH
Nokia, Nokia Shanghai Bell

R1-1713509
UCI on sPUSCH
Samsung

R1-1714201
Discussion on UCI on sPUSCH
Potevio
R1-1714949
WF on beta offset for sPUSCH
LG Electronics, Ericsson, NTT DOCOMO
Agreement:
· For UCI on sPUSCH: 

· The beta offset values for sPUSCH and PUSCH are independently configured.
· The beta offset table for 1 ms operation is re-used
· FFS: If aperiodic CSI on sPUSCH is supported
5.1.1.1.7.4 CSI reporting for sTTI

Limit to 1 contribution per 1 company/organization/university.
R1-1712071
CSI feedback for short TTI
Huawei, HiSilicon

R1-1712785
CSI reporting for sTTI
Qualcomm Incorporated

R1-1712901
On CSI reporting for sTTI
Ericsson

R1-1712940
On CSI Reporting for sTTI
Nokia, Nokia Shanghai Bell

R1-1713074
Discussion on sTTI based CSI
LG Electronics

R1-1713510
CSI reporting for sTTI
Samsung

R1-1714187
CSI reporting for sTTI operation
ITRI

R1-1714211
CSI aspects of shortened TTI
Motorola Mobility, Lenovo

R1-1714469
Discussion on short CSI reporting in sTTI
KT Corp.
Email discussion on sTTI CSI reporting (Qualcomm, Kianoush), until 22nd of Sept
5.1.1.1.7.5 sPUCCH power control

Limit to 1 contribution per 1 company/organization/university.
R1-1712902
sPUCCH power control
Ericsson

R1-1713511
sPUCCH power control
Samsung 

R1-1712090
sPUCCH power control
Huawei, HiSilicon

R1-1712786
sPUCCH power control
Qualcomm Incorporated

R1-1713075
Discussion on sPUCCH power control
LG Electronics
5.1.1.1.8 DL data channel design
5.1.1.1.8.1 sPDSCH design
Including aspects related to sPDSCH resource allocation, TM, TBSs.
Limit to 1 contribution per 1 company/organization/university.
Email discussion on sPDSCH/sPUSCH design including TBS scaling, single CW, DL DMRS pattern, configuration of transmission modes, fallback transmission scheme, resource allocation, UL DMRS details, HARQ ACK mapping on sPUSCH, Huawei (Yubo), until 22nd of September
R1-1712081
sPDSCH design
Huawei, HiSilicon

R1-1712329
sPDSCH transmission in sTTI
ZTE

R1-1712475
On the details of sPDSCH designs
Intel Corporation

R1-1712787
sPDSCH design
Qualcomm Incorporated

R1-1712903
Design aspects of sPDSCH
Ericsson

R1-1713044
On details of short PDSCH design
Nokia, Nokia Shanghai Bell

R1-1713076
Design aspects on sPDSCH
LG Electronics

R1-1713512
sPDSCH design
Samsung¨

Working assumption:
· A single codeword is used for sPDSCH independent on the number of layers
5.1.1.1.8.2 DL DMRS design
Including aspects related to number of layers and DMRS patterns. 
Limit to 1 contribution per 1 company/organization/university.
R1-1712082
DL DMRS design for short TTI
Huawei, HiSilicon

R1-1712330
DL DMRS design in sTTI
ZTE

R1-1712788
DL DMRS design
Qualcomm Incorporated

R1-1712904
DL DMRS design for sPDSCH
Ericsson

R1-1713045
On details of DMRS design for 2-OS and 7-OS DL shorter TTI
Nokia, Nokia Shanghai Bell

R1-1713077
Consideration on DL DMRS for sTTI
LG Electronics

R1-1713513
DL DMRS design
Samsung
5.1.1.1.9 UL data channel design
5.1.1.1.9.1 sPUSCH design
Including aspects related to sPUSCH resource allocation, TM, TBS.
Limit to 1 contribution per 1 company/organization/university.
R1-1712083
sPUSCH design
Huawei, HiSilicon

R1-1712331
sPUSCH transmission in sTTI
ZTE

R1-1712789
sPUSCH design
Qualcomm Incorporated

R1-1712905
Design aspects of sPUSCH
Ericsson

R1-1713046
On details of short PUSCH design
Nokia, Nokia Shanghai Bell

R1-1713514
sPUSCH design
Samsung
5.1.1.1.9.2 UL DMRS design
Including aspects related to sPUSCH number of layers.
Limit to 1 contribution per 1 company/organization/university.
R1-1712084
UL DMRS design for sPUSCH
Huawei, HiSilicon

R1-1712790
UL DMRS design
Qualcomm Incorporated

R1-1712906
On UL DMRS design
Ericsson

R1-1712941
UL DMRS Design for sTTI
Nokia, Nokia Shanghai Bell

R1-1713515
UL DMRS design
Samsung
5.1.1.1.9.3 sPUSCH power control

Limit to 1 contribution per 1 company/organization/university.
Email discussion on sPUSCH/sPUCCH power control including both single carrier and multiple carrier scenario and remaining issues on collisions in UL, LGE (Hyunho), until 22nd of Sept
R1-1712086
sPUSCH power control
Huawei, HiSilicon

R1-1712332
sPUSCH power control
ZTE

R1-1712791
sPUSCH power control
Qualcomm Incorporated

R1-1712907
sPUSCH power control and PHR report for sTTI
Ericsson

R1-1713078
Discussion on sPUSCH power control
LG Electronics

R1-1713516
sPUSCH power control
Samsung
R1-1714769 
LS on Pcmax for shortened TTI, Source: RAN1; To: RAN4

R1-1715171
WF on sPUSCH power control with DMRS sharing
Huawei, HiSilicon
Agreement:
· When multiple sPUSCH scheduled to the same UE share a DMRS symbol, the eNB has to guarantee the same output power and resource assignment for those sTTI.
5.1.1.1.10 FS2 aspects

Limit to 1 contribution per 1 company/organization/university.
Email discussions on remaining issues of FS2 including HARQ timing and UL scheduling tables, Samsung (Jeongho), until 18th of Sept
R1-1714164
Summary of email discussion [89-07] on FS2 aspects for sTTI
Huawei 

Agreement:
For special subframe configurations 1, 2, 3, 4, 6, 7 and 8, DwPTS is split into a 1-slot sTTI and an X-symbol sTTI, where X is the number of symbols of DwPTS in the second slot. The minimum processing time for X-symbol sTTI is the same as 1-slot sTTI.
Agreement:
For special subframe configurations [3, 4, 8], the sPDSCH transmission is supported in the second slot of DwPTS. FFS on configuration 1,2,6,7.

Agreement:
The X-symbol sTTI is scheduled independently.
Agreement:
For special subframe configurations 0~9, the sPUSCH/sPUCCH transmission is not supported in UpPTS.
Agreement:
For special subframe configurations 10, the sPUSCH transmission is supported in UpPTS, and sPUCCH transmission is FFS.
Agreement:
For 1-slot sTTI operation, a single minimum processing time is supported.
Agreement:
The timing between sPDSCH to HARQ-ACK and UL grant to sPUSCH are determined by pre-defined table.
R1-1712088
TDD-specific design for short TTI
Huawei, HiSilicon

R1-1712333
TDD-specific considerations on sTTI
ZTE

R1-1712792
FS2 aspects
Qualcomm Incorporated

R1-1712908
FS2 aspects of short TTI
Ericsson

R1-1713079
Discussion on FS2 aspects for sTTI operation
LG Electronics

R1-1713239
Design aspects of slot-level sTTI with FS2
Nokia, Nokia Shanghai Bell

R1-1713517
TDD-specific issues on sTTI operation
Samsung

R1-1713828
Discussion on HARQ timing for shortened TTI in TDD
CMCC

5.1.1.1.11 Other
R1-1712087
TBS determination for short TTI
Huawei, HiSilicon

R1-1712126
Discussion on CA issues for shortened TTI operation
Huawei, HiSilicon

R1-1712127
Discussion on SR in shortened TTI scenario
Huawei, HiSilicon

R1-1712909
TBS scaling for short TTI
Ericsson

R1-1712910
On sTTI operation with small system bandwidth
Ericsson

R1-1712911
UE capabilities for sTTI
Ericsson

R1-1713518
Flexible UL DMRS position
Samsung

R1-1714470
Multiplexing sPDCCH RB sets for 2/3 symbol and 1-slot sTTI
Huawei, HiSilicon

R1-1714471
Discussion on sDCI2
Huawei, HiSilicon
5.1.1.2 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
Email discussion on remaining issues for max TA and processing time, including how to handle (2,7)? Where to ACK/NACK the three 2os sTTI in a slot (HARQ timing table)? DAI?, Nokia (Klaus) until 15th of Sept.
R1-1712085
Maximum TA and processing time reduction
Huawei, HiSilicon

R1-1712793
Maximum TA and processing time
Qualcomm Incorporated

R1-1712914
On maximum TA and reduced processing time
Ericsson

R1-1712947
On maximum timing advance and processing time
Nokia, Nokia Shanghai Bell

R1-1713080
Discussion on maximum TA and processing time
LG Electronics

R1-1713519
Reduction of maximum TA and processing time
Samsung
Proposed agreement:
The RB set resource granularity is the same as the legacy RBG size for each given system bandwidth.

Agreement:
For DL 1-slot sTTI length or UL 1-slot sTTI length, a processing time of n+4 slot sTTI assuming a maximum TA Y for DL data to DL HARQ and for UL grant to sPUSCH is supported 

· Y <= 330 us

· FFS the detailed value

Note that sTTI refers to 

· sPUSCH sTTI for the UL grant to UL data timing 

· sPDSCH sTTI for the DL data to DL HARQ feedback timingt

Agreement:
NOTE: In case of {2,7} combination the minimum of the supported maximum TA values for 2/3-os and 1-slot is applied.

5.1.1.3 Other
R1-1712794
Link evaluation of DL data transmission under symbol-dependent puncturing/interference
Qualcomm Incorporated

R1-1712912
DRAFT CR 36.300 Introduction of short TTI and short processing time for LTE
Ericsson

Draft CR endorsed
R1-1712913
List of physical layer related RRC parameters for sTTI and short processing time
Ericsson revised in R1-1714793

R1-1714763 
List of physical layer related RRC parameters for sTTI and short processing time
Ericsson

Ericsson: Email approval until 13th of Sept of updated list of RRC parameters after RAN1#90, followed by an LS to RAN2 to inform them about the set of parameters currently agreed.
R1-1714768
LS on Stage 2 description of short TTI and short processing time
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