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6.1.1 Shortened TTI and processing time for LTE
WID in RP-171468
R1-1717151
Introduction of shortened processing time and shortened TTI into 36.212
Huawei

R1-1718316
Introduction of shortened processing time and shortened TTI
Ericsson
R1-1718911
Introduction of shortened processing time and shortened TTI into 36.211, clause 3-5 (revision of R1-1718316)
Ericsson

R1-1718912
Introduction of shortened processing time and shortened TTI into 36.211, clause 6-8 (revision of R1-1718316)
Ericsson
R1-1718790
Introduction of shortened processing time and shortened TTI into 36.213 (clause 6-9) Motorola
R1-1718791
Introduction of shortened processing time and shortened TTI into 36.213 (clause 10-13) Motorola

Email approval on reached offline consensus at RAN1#90bis (Ericsson (Mårten), From 16th Oct to 20th Oct)
Email approval on list of physical layer related RRC parameters including sending an LS to RAN2 (Ericsson(Mårten), From 20th Oct to 27th Oct)
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

R1-1717145
Configuration of shortened processing time for 1ms TTI
Huawei, HiSilicon

R1-1717156
Configuration and UE capabilities for 1ms n+3
Ericsson

R1-1717181
On configuration of shortened processing time for 1ms TTI
Nokia, Nokia Shanghai Bell

R1-1717245
Discussion on configuration of shortened processing time for 1ms TTI
LG Electronics

R1-1717318
Capability indication for shortened processing time for 1ms TTI
Intel Corporation

R1-1717525
Configuration of shortened processing time for 1ms TTI
Samsung

R1-1718098
Configuration of shortened processing time for 1ms TTI
Qualcomm Incorporated

Agreement:
The previous agreement regarding UE capability is changed as per below

	FROM: The UE capability of reduced processing time for 1 ms TTI is separately reported for FS1, FS2 and FS3.

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


Agreement:
Shortened processing time for 1 ms TTI is configured per CC. The cell carrying the PUCCH should be configured with n+3 timing.
NOTE: In case some issues might be encountered further restrictions can be considered.
Agreement:
Cross-carrier scheduling for short processing time is supported within the same PUCCH group. Both scheduling and scheduled cell shall be configured with short processing time.
6.1.1.1.2 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)

R1-1717246
Discussion on PUCCH resource collision handling for FS2
LG Electronics
R1-1717124
Handling collisions between n+4 and n+3 for FS2
Huawei, HiSilicon

R1-1717696
Remaining issues of handling collisions between n+4 and n+3
ZTE, Sanechips

R1-1717235
Remaining issues of collision handling between n+3 and n+4
Nokia, Nokia Shanghai Bell

R1-1717157
Remaining aspects of collisions handling with reduced processing time for 1ms TTI
Ericsson

R1-1717526
Handling collisions between n+4 and n+3
Samsung

R1-1718099
Handling collisions between n+4 and n+3
Qualcomm Incorporated
R1-1718935
WF on 1-ms FS2
Nokia, LG Electronics, Nokia Shanghai Bell
Proposed offline consensus:
For a carrier configured with shortened processing time, DL HARQ-ACK timing from PDSCH to HARQ-ACK, bit ordering, and PUCCH resource are determined by using the table below:

	TDD UL/DL

Configuration
	Subframe n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

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

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

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

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

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

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

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


Notes: 
· DL subframes only for UEs not configured with shortened processing time are in parentheses
· DL subframes only for UEs configured with shortened processing time are highlighted in red.
· DL subframes highlighted in green are common for both above UE types
· A UE configured with shortened processing time should take into account: 
· DL subframes for UEs with applying either processing time (numbers highlighted in green), and DL subframes only for UEs configured with shortened processing time (numbers highlighted in red) in order to determine HARQ-ACK codebook for a certain UL subframe 
· Additionally, the UE should also consider DL subframes only for UEs not configured with shortened processing time (the ones in parentheses) in order to reserve PUCCH resource. I.e. implicit resource allocation is applied, without an additional RRC configured starting position
Conclusion: There is consensus on the overall description above. More time is requested to check the table details. Table details will be included in e-mail discussion after RAN1#90b
6.1.1.1.3 UL DCI for asynchronous UL HARQ

Including aspects related asynchronous HARQ in UL for the reduced processing time operation.

R1-1717182
On UL DCI details for asynchronous UL HARQ of 1ms TTI shortened processing time
Nokia, Nokia Shanghai Bell
Offline consensus: 

Amend the following fields to DCI format 0 and format 4 of an UL grant scheduling PUSCH with reduced processing time: 

· HARQ ID

· ceil(log2(UL HARQ processes for sTTI)) if configured with sTTI, 3 bit otherwise
· 2 bit RV indicating {0,1,2,3}

· In case DCI format 4, the indicated RV applies to both PUSCH CWs. 

R1-1717125
Asynchronous UL HARQ
Huawei, HiSilicon
R1-1717158
UL DCI for asynchronous HARQ for PUSCH
Ericsson

R1-1717319
Asynchronous HARQ for PUSCH transmissions
Intel Corporation

R1-1717527
UL DCI for asynchronous UL HARQ
Samsung

R1-1718100
UL DCI for asynchronous UL HARQ
Qualcomm Incorporated

6.1.1.1.4 Other

R1-1717126
CSI feedback for 1ms TTI
Huawei, HiSilicon

R1-1717159
Removing UL channel interleaver for 1ms TTI
Ericsson

R1-1717528
Clarification of fallback mode to n+4 timing
Samsung

R1-1717529
FS3 aspects for 1ms TTI
Samsung

R1-1717530
UL power control timing for 1ms TTI
Samsung
6.1.1.2 Shortened TTI with shortened processing time
6.1.1.2.1 Aspects related to interaction between different TTI lengths

Including dynamic switching between TTI and sTTI within a cell & across CCs; different sTTIs across PUCCH groups

Including HARQ processes handling, including the #HARQ processes, and TTI/sTTI collisions.

R1-1717129
Aspects related to interaction between different TTI lengths
Huawei, HiSilicon

R1-1717160
Aspects related to the dynamic switching between 1ms TTI and sTTI
Ericsson

R1-1717183
On interaction between different TTI lengths
Nokia, Nokia Shanghai Bell

R1-1717247
Summary of Email discussion [90-12] on UL collision handling and power control
LG Electronics

R1-1718793
Summary of Email discussion [90-12] on UL collision handling and power control (revision of R1-1717247)
LG Electronics

Agreement: 

When HARQ-ACK for PDSCH is transmitted on sPUSCH due to collision between PUSCH and sPUSCH or between PUCCH and sPUSCH in the same subframe on a given carrier, joint coding of HARQ-ACK for PDSCH and sHARQ-ACK for sPDSCH is supported.

- The feedback on sPUSCH consists of the concatenation of sHARQ-ACK (from one with the lowest cell index) prior to HARQ-ACK (from one with the lowest cell index).

Agreement:
When HARQ-ACK for PDSCH is transmitted on sPUSCH due to collision between PUSCH and sPUSCH in the same subframe on a given carrier, spatial bundling for HARQ-ACK of PUSCH before mapping onto sPUSCH is supported.
- For 7os sPUSCH spatial bundling is applied when configured, for 2/3os sPUSCH spatial bundling is always applied

- FFS other bundling
Agreement: 

When HARQ-ACK for PDSCH is transmitted on sPUSCH due to collision between PUCCH and sPUSCH in the same subframe on a given carrier, spatial bundling for HARQ-ACK of PUCCH before mapping onto sPUSCH is supported.

- For 7os sPUSCH spatial bundling is applied when configured, for 2/3os sPUSCH spatial bundling is always applied

- FFS other bundling
Agreement: 

When HARQ-ACK for PDSCH is transmitted on sPUCCH due to collision between PUCCH and sPUCCH in the same subframe on a given carrier, joint coding of HARQ-ACK for PDSCH and sHARQ-ACK for sPDSCH is supported.

- The feedback on sPUCCH consists of the concatenation of sHARQ-ACK (from one with the lowest cell index) prior to HARQ-ACK (from one with the lowest cell index).

Agreement: 

When HARQ-ACK for PDSCH is transmitted on sPUCCH due to collision between PUCCH and 2/3-OS sPUCCH in the same subframe on a given carrier, spatial bundling for HARQ-ACK of PUCCH before mapping onto 2/3-OS sPUCCH is always applied.
- FFS other bundling
Proposed offline consensus: 

When HARQ-ACK for PDSCH is transmitted on sPUCCH due to collision between PUCCH and sPUCCH in the same subframe on a given carrier, HARQ and sHARQ bits are determined independently (using fixed codebook or dynamic codebook, depending on configuration).

- How to determine the HARQ bits for 1 ms is FFS

  - Alt 1: No HARQ bits are included if no PDCCH is detected. If PDCCH is detected, use Alt 2
  - Alt 2: 
     - All HARQ bits from the configured carriers are always included (fixed codebook size configured)
     - The HARQ bits are determined based on 1 ms DAI (dynamic codebook size configured)
  - Alt 3: 
     - All HARQ bits from the configured carriers are always included (fixed codebook size configured)

     - The HARQ bits for 1 ms are determined based on 1 ms DAI in sDCI (dynamic codebook size configured)
Proposed offline consensus: 

In case of collision between PUSCH and sPUCCH in the same subframe on a given carrier, the UE should attempt to drop/stop as soon as possible (up to UE implementation) the whole/remaining transmission of PUSCH and shall transmit sPUCCH, and the UE shall not resume the dropped/stopped transmission.

Proposed offline consensus: 

In case of collision between PUSCH and 1-slot sPUCCH in the same subframe on a given carrier, HARQ-ACK of PUSCH is transmitted on 1-slot sPUCCH.

- Spatial bundling for HARQ-ACK of PUSCH before mapping onto 1-slot sPUCCH is supported when configured.

Proposed offline consensus: 

In case of collision between PUSCH and 2/3-OS sPUCCH in the same subframe on a given carrier, HARQ-ACK of PUSCH is transmitted on 2/3-OS sPUCCH.

- Spatial bundling for HARQ-ACK of PUSCH before mapping onto 2/3-OS sPUCCH is applied.

- FFS on the support of bundling in frequency domain

Proposed offline consensus: 

In case of collision between PUSCH and sPUCCH in the same subframe on a given carrier, CSI of PUSCH is dropped.

Proposed offline consensus: 

In case of collision between PUCCH and sPUCCH in the same subframe on a given carrier for a UE, SR of PUCCH (if present) is transmitted on sPUCCH.

R1-1717248
Discussion on interaction between different TTI lengths
LG Electronics

R1-1717531
Remaining issues for dynamic switching between 1ms TTI and sTTI
Samsung

R1-1717697
Collision handling of 1ms TTI and sTTI in uplink
ZTE, Sanechips

R1-1718101
Aspects related to interaction between different TTI lengths
Qualcomm Incorporated
6.1.1.2.2 DL control channel design

6.1.1.2.2.1 sTTI scheduling
Considering fields for sDCI1.

Email approval on details of sDCI formats (LGE(Kyuhwan), from 20th of Oct to 3rd of Nov)

R1-1717130
sTTI scheduling
Huawei, HiSilicon

R1-1717161
DCI for sTTI scheduling
Ericsson

R1-1717184
On scheduling of sPDSCH and sPUSCH
Nokia, Nokia Shanghai Bell

R1-1717249
Summary of Email discussion [90-05] on DCI formats for sTTI
LG Electronics

DL DCI format related:

Agreement: 

DL TM-dependent sDCI format is defined in each TM for sTTI operation with bit fields for which those of the legacy DL TM-dependent DCI format in the corresponding TM are the baseline.
Proposed offline consensus: 

The sDCI size is aligned between one of sDCI formats for DL assignment of configured DL TM and one of sDCI formats for UL grant of configured UL TM.

Agreement: 

Following fields are removed from the baseline fields of DL sDCI format.

- Carrier indicator, MUST interference MUST interference presence and power ratio
- Second TB-related, TB to CW swap if the working assumption to support a single codeword for sPDSCH is confirmed.

- FFS: flag for format 0/1A, scrambling identity, TPC command, aperiodic zero-power CSI-RS resource indicator for PDSCH RE mapping, SRS request
Agreement: 

Following fields are inserted into the baseline fields of DL sDCI format.

- DMRS indication for 2/3 os sTTI
- ARI

- sPDCCH resource reuse if dynamic mechanism for the reuse of unused sPDCCH resource by explicit indication is agreed to be supported.

- FFS: UL/DL differentiation flag, Transmission scheme flag, sDCI/DCI flag, RA header, Number of scheduled sTTIs for multi-sTTI scheduling

Proposed offline consensus: 

The bit size of DMRS indication field of DL sDCI format (if agreed to be inserted into the baseline DL sDCI format) is 1 bit.

Agreement: 

The bit size of UL/DL flag of UL/DL sDCI format (if agreed to be inserted into the baseline UL/DL sDCI format) is 1 bit.

Agreement: 

The bit size of following sDCI field is changed from the baseline fields of DL sDCI format.

- RB assignment

- FFS on DAI, MIMO-related (TPMI), HARQ process ID (at least for subslot and for TDD)
Proposed offline consensus: 

The bit size of HARQ process ID is changed to 4 bits from that of the baseline DL sDCI format..

Proposal 1: 

For down-selection at RAN1#90bis: DL fallback transmission scheme for sTTI

- Alt 1: is supported

- Alt 2: is not supported

Proposal 2: 

DL fallback sDCI format (if supported) is defined for sTTI operation with bit fields for which those of the legacy DL fallback DCI format (i.e., DCI format 1a) are the baseline.

Proposal 26: 

FFS whether to align the sDCI size between fallback and TM-dependent sDCI format.

Proposal 20: 

The bit size of sPDCCH resource reuse (if agreed to be inserted into the baseline DL sDCI format) will be down-selected among [1, 2, 3, 4] bit(s).

UL sDCI format related

Agreement:
For UL TM1, a single sDCI format is defined. The bit fields of the legacy DCI format 0 are used as baseline

- FFS which bit fields are removed, and which bit fields that need to be added
Agreement:
UL TM-dependent sDCI format is defined in TM2. The bit fields of the legacy DCI format 4 are used as baseline

- FFS which bit fields are removed, and which bit fields that need to be added
Agreement: 

Following fields are removed from the baseline fields of UL sDCI format.

- Carrier indicator, Frequency hopping flag

- Second TB-related if only single codeword is agreed to be supported for sPUSCH.

- FFS: A-CSI request, Resource allocation type, multi-cluster flag, DAI, SRS request
Agreement: 

At least the following fields are inserted into the baseline fields of UL sDCI format.

- HARQ process ID, RV

Agreement: 

At least for one codeword and single sTTI scheduling, the bit size of RV field of UL sDCI format is 2 bits.

Agreement:
Following fields are inserted into the baseline fields of UL sDCI format.

- DMRS position (2/3os)
- FFS: UL/DL differentiation flag, Transmission scheme flag, Fields related to IFDMA-based DMRS, Number of schduled sTTIs for multi-sTTI scheduling

Agreement: 

The bit size of DMRS position field of UL sDCI format for 2/3-OS sTTI  is 2 bits.

Proposed offline discussion: 

The bit size of HARQ process ID field of UL sDCI format (if agreed to be inserted into the baseline UL sDCI format) is 4 bits.

Proposed offline discussion: 

The bit size of following sDCI field is changed from the baseline fields of UL sDCI format.

- RB assignment
- FFS on Cyclic shift for DMRS and OCC index and IFDMA configuration (format 0), A-CSI request, DAI, HARQ process number, NDI, RV

Proposal 5:

For down-selection at RAN1#90bis: Fallback transmission scheme in UL for TM2 sTTI

- Alt 1: is supported

- Alt 2: is not supported

Proposal 6: 

UL fallback sDCI format (if supported) is defined in TM2 with bit fields for which those of the legacy UL DCI format 0 are the baseline.

Others

Proposal 9: 

FFS whether to support

- Subframe type-dependent DL TM, 

- Dynamic indication of configured TM, 

- Activating/Deactivating the sTTI operation

Proposal 14: 

FFS whether to support followings.

- Multi-sTTI DCI, DMRS sharing across sTTI in a slot
R1-1717320
Discussions on DCI formats for sTTI scheduling
Intel Corporation

R1-1717532
sTTI scheduling and sDCI formats
Samsung

R1-1717698
Discussion on sTTI scheduling
ZTE, Sanechips

R1-1718102
sTTI scheduling
Qualcomm Incorporated
6.1.1.2.2.2 sPDCCH design

Considering sCCE definition, mapping alternatives, RB sets, etc. 

Email approval on remaining details of sPDCCH design and search space (Huawei(Chengyan), from 20th of Oct to 3rd of Nov)
R1-1717131
sPDCCH design
Huawei, HiSilicon

R1-1717162
Design aspects of sPDCCH
Ericsson

R1-1717185
On details of short PDCCH design
Nokia, Nokia Shanghai Bell

R1-1717250
Consideration on sPDCCH design
LG Electronics

R1-1717321
Remaining details of sPDCCH design for shortened TTI
Intel Corporation

R1-1717533
Remaining issues on sPDCCH design
Samsung

R1-1717699
Remaining issues of sPDCCH design
ZTE, Sanechips

R1-1718103
sPDCCH design
Qualcomm Incorporated

R1-1718118
Summary of the email discussion [90-06] on sPDCCH design
Qualcomm Incorporated

Agreement: 

No maximum size needs to be specified for an sPDCCH RB set.
The overall search space (over all ALs and RB sets) configured to a UE is limited up to 16 sCCEs for 2/3os.
- FFS for 7os

Agreement: 

The starting sCCE index of an sPDCCH search space at aggregation level L is configured by higher layer signalling.

- FFS if the actual starting index is signalled, or if a parameter impacting the starting index
Agreement: 

An RB set can be configured to apply to MBSFN, non-MBSFN subframes, or all subframes
Proposed offline consensus:

A UE can be configured with up to two RB sets for sPDCCH monitoring that apply to MBSFN subframes, and up to two RB sets that apply to non-MBSFN subframes
Agreement: 

DMRS bundling in frequency domain is mandatory for DMRS-based sPDCCH using a sPRG size of 2
Agreement:
An sPDCCH candidate for CRS based sPDCCH is built up of consecutive logical sCCE(s).
Agreement:
In case there is one RB remaining for 2/3os sPDSCH within an sPRG, the DMRS-based sPDSCH is not mapped to that single RB.
Agreement: 

For an RB set with CRS-based sPDCCH, the distributed sCCE-to-sREG mapping is implemented at the sREG level
Agreement: 

For an RB set with DMRS-based sPDCCH, the distributed sCCE-to-sREG mapping is implemented at the sCCE level.

Agreement: 

For a CRS-based sPDCCH, sREGs within an sPDCCH set 
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Offline consensus:
For a CRS-based sPDCCH RB set, the frequency-first, time-second mapping is performed from lower RB to higher RB for the first symbol, and from higher RB to lower RB for the second symbol.
NOTE: After deciding all resource elements for a candidate, the symbols are mapped to REs (k,l) in order of k increasing first and then l increasing.
Agreement: 

For a DMRS-based sPDCCH, sREGs within an sPDCCH set
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Proposal 2: 

The granularity of RB allocation for configuring an sPDCCH RB set is 1 RB.

- Note that based on Proposal 7, more discussions is needed for the DMRS-based sPDCCH.

Agreement: 

For DMRS-based sPDCCH, the number of sREGs forming an sCCE is 4 in a 2-symbol sPDCCH and is 6 in a 3-symbol sPDCCH.

Proposal 9: 

There is no consensus on supporting a 2-port DMRS-based sPDCCH in this WI. 

Proposal 10: 

If a 2-port DMRS-based sPDCCH is supported, it is only used for distributed sCCE-to-sREG mapping. 

Proposal 11: 

If a 2-port DMRS-based sPDCCH is supported, it is implemented via antenna hopping using two ports within an sREG. 

Proposal 12: 

If a 2-port DMRS-based sPDCCH is supported, the 2 ports are multiplexed via OCC-2 in the time domain.

Proposal 13: 

The DMRS density for a 2-port DMRS-based sPDCCH is the same as that of the single port DMRS-based sPDCCH.

Proposal 18: 

FFS whether the size of the UE’s sPDCCH search space is required to be limited.
Agreement:
The DL DMRS pattern for sPDCCH associated with 2/3os and 7os sTTI, is reused from 2/3os sPDSCH.

R1-1718291
sPDCCH design
Motorola Mobility, Lenovo
6.1.1.2.2.3 Search space for sTTI operation

Considering the location of sPDCCH candidates for different aggregation levels per user, the configuration of sPDCCH candidates, etc

R1-1717132
Search space for sTTI
Huawei, HiSilicon

R1-1717149
Summary of email discussion [90-07] on sPDCCH search space
Huawei, HiSilicon

Agreement: 

DMRS-based sPDCCH can be operated in MBSFN subframe and non-MBSFN subframe
Agreement: 

The frequency resources of a configured RB set are identical across all sTTIs.

Agreement:

For a given RB set, and a given sTTI index in the subframe, the configured number of sPDCCH candidates per aggregation level is associated with one of up to two sets. The sTTIs where the first set is applied are indicated by a bitmap (i.e. 5 bits corresponding to sTTI 1 to sTTI 5 respectively for each value). The sTTIs where the second set is applied are deduced from the complement. For example, if bitmap ‘11001’ is signaled, set 1 applies to sTTI index 1,2,5 and set 2 to sTTI index 3,4.
Agreement:
For localized CRS-based sPDCCH, the sREG corresponding to an sCCE index n are given by
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Where n=0,…,N_(sCCE,p)-1. N_(sCCE,p) is the number of sCCE in sPDCCH RB set p, and j=0,…, 
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Agreement:
For localized DMRS-based sPDCCH, the sREG corresponding to an sCCE index n are given by
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Where n=0,…,N_(sCCE,p)-1. N_(sCCE,p) is the number of sCCE in sPDCCH RB set p, and j=0,…, 
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Agreement:

For CRS-based sPDCCH and distributed configuration, the sREG corresponding to an sCCE index n are given by

[image: image15]
Where n=0,…,N_(sCCE,p)-1 and N_(sCCE,p) is the number of sCCE in sPDCCH RB set p. i=0,…, N_sREG^sCCE-1, where N_sREG^sCCE is the number of sREG per sCCE. N_sREG ^symb is the number of sREGs per each configured OFDM symbol in the sPDCCH RB set.
Agreement:
For distributed DMRS-based sPDCCH, the sREG corresponding to an sCCE index n are given by
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For DMRS-based sPDCCH, the logical sCCEs corresponding to a distributed sPDCCH candidate m of the sPDCCH search space at aggregation level L are given by:
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NOTE: The selection of the localized DMRS and CRS based sPDCCH is based on technical merit.

Proposed offline consensus:

For localized DMRS-based sPDCCH, the logical sCCEs corresponding to a sPDCCH candidate m of the sPDCCH search space at aggregation level L are given by:
Alt 1: 
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Alt 2: 
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Proposed offline consensus:
For CRS-based sPDCCH, the logical sCCEs corresponding to a sPDCCH candidate m of the sPDCCH search space at aggregation level L are given by:
Alt 1: 


[image: image21.wmf]ë

û

{

}

i

L

N

m

Y

L

k

p

sCCE

L

k

p

+

+

/

mod

)

(

,

,

,

 (PDCCH equation)
Alt 2: 


[image: image22.wmf]ë

û

{

}

i

L

N

Lm

Y

k

p

sCCE

L

k

p

+

+

/

mod

)

(

,

,

,


Alt 3:
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Proposed offline consensus:
The mapping of the modulated data symbols on the sREGs is frequency-first, time-second for both localized and distributed sPDCCCH mapping. Solving the ambiguity between different ALs is FFS.
R1-1717163
Search space for sTTI
Ericsson

R1-1717251
On search space for sTTI operation
LG Electronics

R1-1717322
Search spaces for sPDCCH
Intel Corporation

R1-1717446
On search space design for sPDCCH
Nokia, Nokia Shanghai Bell

R1-1717534
Remaining issues on Search space for sTTI operation
Samsung

R1-1717700
Remaining issues of search space for sTTI operation
ZTE, Sanechips

R1-1718104
Search space for sTTI operation
Qualcomm Incorporated

R1-1718292
Search space for sTTI operation
Motorola Mobility, Lenovo
6.1.1.2.2.4 sPDCCH multiplexing with data

Email discussion on remaining details of sPDCCH multiplexing with data (Nokia(Karol), from 20th Oct to 3rd of Nov)
R1-1717133
sPDCCH multiplexing with data
Huawei, HiSilicon

R1-1717164
Multiplexing sPDCCH with sPDSCH/PDSCH
Ericsson

R1-1717252
Consideration on multiplexing sPDCCH with data
LG Electronics

R1-1717447
Summary of email discussion [90-08] on sPDCCH multiplexing with data, including sPDCCH resource reuse scheme
Nokia, Nokia Shanghai Bell

Offline conclusion:

For 2/3os sTTI, TDM of CRS-based sPDCCH [RB-set] with DMRS-based sPDSCH is not supported. 

Proposed offline consensus:

Reuse of unused sPDCCH resources by rate-matching around at least the sPDCCH scheduling sPDSCH (FFS: Rate-matching around the RB set by configuration) is intended to be supported.
Proposed offline consensus:
Alt 1:
· If not configured by higher layers, UE only rate-matches around the sDCI scheduling the sPDSCH

· If configured by higher layers, UE rate-matches around the sPDCCH RB set configured for rate-matching
Alt 1A:

· If not configured by higher layers, UE only rate-matches around the sDCI scheduling the sPDSCH

· If configured by higher layers, UE rate-matches around the sPDCCH RB set which does not contain sDCI scheduling the sPDSCH

Alt 2:
· If not configured by higher layers, UE rate-matches around all sPDCCH RB sets 
· If configured by higher layers, UE only rate-matches around the sDCI scheduling the sPDSCH

Alt 3:
· If not configured by higher layers, UE only rate-matches around the sPDCCH RB set containing the sDCI scheduling the sPDSCH 

· If configured by higher layers, UE rate-matches around the sPDCCH RB set configured for rate-matching 
Alt 4:
· If not configured by higher layers, UE only rate-matches around the sDCI scheduling the sPDSCH

· If configured by higher layers, UE rate-matches around the sPDCCH RB set containing the sDCI scheduling the sPDSCH.

· If configured by higher layers, UE rate-matches around the sPDCCH RB set configured for rate-matching
Alt 5:
· Other solution

Proposed offline consensus: 

Dynamic mechanism for reuse of unused sPDCCH resources by explicit indication in sDCI scheduling the sPDSCH is intended to be supported. Details are FFS.

Proposed conclusion: 

If the rate-matching of sPDSCH around the DL assignment scheduling the sPDSCH is supported, the ambiguity problem of detecting transmitted AL can be solved by using different mapping principle, e.g. sREG-to-sCCE or symbols-to sREG, for different ALs.  

Proposal 2: 

Select between two alternatives at RAN1#90b 

- Alternative 1: Support TDM between 1-symbol-long CRS-based sPDCCH [RB-set] and DMRS-based sPDSCH in 2-OS sTTI and TDM between 2-symbol-long CRS-based sPDCCH and DMRS-based sPDSCH in 3-OS sTTI

   - FFS on how to inform a UE about rate-matching around potential sPDSCH DMRS

- Alternative 2: Support only FDM between 1-symbol-long CRS-based sPDCCH [RB-set] and DMRS-based sPDSCH in 2-OS sTTI and FDM between 2-symbol-long CRS-based sPDCCH and DMRS-based sPDSCH in 3-OS sTTI

Proposal 4: 

The dynamic reuse mechanism of sPDCCH, using explicit indication in the sPDSCH assignment, is part of the default sTTI operation. Details are FFS.

Proposal 5: 

Select at RAN1#90bis one of the following 3 reuse mechanisms:

- Option 1: Indicate the last used logical sCCE/sCCE-group within PDCCH RB-set(s) configured to the UE for monitoring in a given sTTI. 

- Option 2: Separate the sCCEs, in RB-sets configured to the UE for monitoring, into N groups of sCCEs. Indicate by single bit per each group of sCCEs, whether sPDSCH is mapped or not into the group of sCCEs. 

   - FFS on the sCCE grouping mechanism

- Option 3: Indicate by 1 bit for each sPDCCH RB-set, configured to UE for monitoring, whether sPDSCH is mapped or not.

   - Reuse mechanism operates on the unit of RB-set

Proposal 6: 

In case the Option 3 of Proposal-5 is selected, inconsistent L1 signalling indication for two overlapping RB-sets can be supported. FFS how to treat the overlapping resource of two overlapping RB-sets in case of inconsistent signalling. 

Proposal 7: 

In case the Option 2 of Proposal-5 is agreed, inconsistent L1 signalling indication for two overlapping sCCE groups can be supported. FFS how to treat the overlapping resource of two overlapping sCCE groups in case of inconsistent signalling.

R1-1717448
On multiplexing of sPDCCH and sPDSCH, and sPDCCH resource reuse
Nokia, Nokia Shanghai Bell

R1-1717535
Remaining issues on sPDCCH multiplexing with data
Samsung

R1-1717701
sPDCCH multiplexing with sPDSCH
ZTE, Sanechips

R1-1718105
sPDCCH multiplexing with data
Qualcomm Incorporated

R1-1718293
sPDCCH multiplexing with data
Motorola Mobility, Lenovo
6.1.1.2.3 UL control channel design

6.1.1.2.3.1 sPUCCH design
Including sPUCCH design in terms of remaining details of format design, format selection, resource management and SR design.

Email approval on remaining details of sPUCCH design (including HARQ-ACK bundling for {2,7}), (ZTE(Xianghui), from 20th of Oct to 3rd of Nov) 

R1-1717134
sPUCCH design
Huawei, HiSilicon

R1-1717165
Design aspects of sPUCCH
Ericsson

R1-1717236
sPUCCH Design for shortened TTI
Nokia, Nokia Shanghai Bell

R1-1717253
Remaining issues on sPUCCH design
LG Electronics

R1-1717536
Remaining issues on sPUCCH design
Samsung

R1-1717702
Summary of email discussion 90-09 on sPUCCH format design
ZTE, Sanechips

Agreement: 

HARQ-ACK bundling across different TTI lengths is not supported

Agreement: 

The maximum payload size is X=11 for PF3-based 7-OS sPUCCH format carrying more than 2 bits ACK/NACK and SR (if any).

Agreement: 

The channel coding scheme for PF4-based 2-OS sPUCCH format carrying more than 2 bits ACK/NACK and SR (if any) is defined as:

- Up to 11 bits: Single RM coding

- 12-22: Dual RM

- More than 22 bits: TBCC+8bit-CRC

Agreement: 

The maximum number of PRBs is 8 for PF4-based 2-OS sPUCCH format carrying more than 2 bits ACK/NACK and SR (if any).

Agreement: 

When a UE is to transmit UCI in a 2/3-symbol sPUCCH, sPUCCH format selection between sequence-based sPUCCH and PF4-based sPUCCH is based on the following rules.

- For SR (if any) and up to 2 bits HARQ-ACK, the UE shall use sequence-based sPUCCH.

- For SR (if any) and more than 2 bits HARQ-ACK, the UE shall use PF4-based sPUCCH.

- FFS the possible ambiguity of the number of HARQ-ACK and SR bits between eNB and UE
Agreement: 

For PF1-based 7-OS sPUCCH format, the cyclic shifts on different sPUCCH symbols and the OCC in different slots can be different for a given UE. Cyclic shift randomization and OCC variations are re-used from 1 ms operation to support multiplexing with legacy PUCCH format 1/1a/1b/2.

- Note: the OCC is not applied when frequency hopping is enabled.

Conclusion: 

Sequence-based 2/3OS sPUCCH format can be CDMed with PF1a/1b-based 7-OS sPUCCH format with/without frequency hopping by using different cyclic shifts on each symbol. 

Agreement: 

For PF3-based 7-OS sPUCCH format the cyclic shifts of the DMRS and the OCC used in different slots follow the principle of PUCCH format 3. 

Agreement: 

When 1/2-bit HARQ-ACK is to be transmitted on 2/3-OS sPUCCH and there is a negative SR in the same sTTI, HARQ-ACK is transmitted on sPUCCH resource for HARQ-ACK. 

Agreement: 

When more than 2 bits HARQ-ACK are to be transmitted on 2/3-OS sPUCCH and there is a positive/negative SR in the same sTTI

- When there is a positive SR:

   - SR and HARQ-ACK are transmitted on sPUCCH resource for HARQ-ACK.

- When there is negative SR:

   - SR and HARQ-ACK are transmitted on sPUCCH resource for HARQ-ACK.

Proposed agreement:
HARQ-ACK bundling across DL sTTI is not supported when configured with {2,7} sTTI operation.
Agreement: 
7-OS sPUCCH format selection:
If sPF3 and sPF4 are configured: 

· 1-2 bits HARQ, sPUCCH format 1a/1b;

· 3-11 bits HARQ, sPUCCH format 3

· 12 bits HARQ or more, sPUCCH format 4

If only sPF4 is configured:

· 1-2 bits HARQ, sPUCCH format 1a/1b;

· 3 bits HARQ or more, sPUCCH format 4

If only sPF3 is configured

· 1-2 bits HARQ, sPUCCH format 1a/1b;

· 3-11 bits HARQ, sPUCCH format 3

Proposal 6: 

For PF4-based 2-OS sPUCCH format carrying more than 2 bits ACK/NACK and SR (if any), IFDMA is not supported. 

Proposed agreement: 

When a UE is to transmit UCI in a 7-symbol sPUCCH, the following sPUCCH format selection is adopted for TDD HARQ-ACK feedback or FDD-TDD HARQ-ACK feedback for primary cell FS2:
- Reuse the rules adopted in eCA for TDD, except that the UE shall use PF3-based sPUCCH for cases originally using PUCCH Format 1b with channel selection.

Agreement:
The earlier agreement related to 1-bit HARQ-ACK and SR for sequence based sPUCCH is changed as per below:

	Two sPUCCH resources are configured for SR and 1-bit HARQ-ACK+HARQ and two sPUCCH resources are configured for only HARQ.
· When positive SR and 1-bit HARQ-ACK are to be transmitted on 2/3-symbol sPUCCH in the same sTTI, one resource is used for SR+ACK and another is used for SR+NACK, one of the options can be supported


Agreement:
When only positive SR is to be transmitted on 2/3-symbol sequence based 1-bit sPUCCH, the SR is transmitted on the sPUCCH resource that is used to transmit SR+NACK
Agreement:
The periodicity of sSR sent on 7OS sPUCCH is set as one of from {0.5ms, 1ms, 2ms, 5ms, 10ms}

Agreement:
The periodicity of sSR sent on 2/3-OS sPUCCH is set as one of from {1 sTTI, 2 sTTI, 3 sTTI, 4 sTTI, 5 sTTI, 1ms, 5ms, 10 ms}

Observation 3: It seems better to first specify the use cases for 2-bit HARQ-ACK+SR transmission in sequence based 2/3-OS sPUCCH, e.g.   

- Case 1: The 2-bit HARQ-ACK is for 2 code-words of sPDSCH. 

- Case 2: The 2-bit HARQ-ACK is comprised of 1-bit sHARQ-ACK and 1-bit HARQ-ACK.

- Case 3: The 2-bit HARQ-ACK is for 2 carriers.

Proposal 18: 

For 2-bit HARQ-ACK+SR transmission in sequence based 2/3-OS sPUCCH, option 3 is adopted, i.e. four sPUCCH resources are configured for SR+HARQ-ACK and four sPUCCH resources are configured for only HARQ-ACK.
R1-1717703
Remaining issues on sPUCCH format design
ZTE, Sanechips

R1-1718106
sPUCCH design
Qualcomm Incorporated
6.1.1.2.3.2 UCI on sPUSCH

Proposals from e-mail discsussion on sPDSCH/sPUSCH design in R1-1717150 

Agreement: 

Re-use the legacy mapping rule of UCI on 1ms PUSCH for UCI mapping on 1-slot sPUSCH.

R1-1718885
WF on remaining issues of beta offset for sPUSCH 
LG Electronics, NTT DOCOMO, Ericsson
Agreement:
For UCI on sPUSCH: 

· The HARQ-ACK offset values are independently configured for 7-OS sPUSCH and 2/3-OS sPUSCH.

· If CSI transmission on sPUSCH is supported, the beta offset values for CSI are independently configured for 7-OS sPUSCH and 2/3-OS sPUSCH.
Proposed offline consensus: 

For UCI mapping on 2/3-symbol sPUSCH with 1 data symbol, the HARQ-ACK is mapped from the end of the symbol by puncturing sPUSCH data REs, and RI and PMI/CQI are mapped from the start of the symbol in the order of RI first, PMI/CQI second, which are rate matched by sPUSCH data.

Proposal 37: 

For UCI mapping on 2/3-symbol sPUSCH, the protection priority is HARQ-ACK > RI >PMI/CQI > data.

Proposal 39: 

For UCI mapping on 2/3-symbol sPUSCH with 2 data symbol, the HARQ-ACK is mapped from the lowest frequency index of the data symbol closest to the DMRS by puncturing UL-SCH REs, RI is mapped from the lowest frequency index of another data symbol by rate matching and PMI/CQI are mapped from the largest frequency index in the time first frequency second manner, which are rate matched by UL-SCH data.

R1-1717136
UCI on sPUSCH
Huawei, HiSilicon

R1-1717166
UCI on sPUSCH with short TTI
Ericsson

R1-1717237
UCI on sPUSCH
Nokia, Nokia Shanghai Bell

R1-1717254
UCI transmission on sPUSCH
LG Electronics

R1-1717323
UCI transmission on sPUSCH
Intel Corporation

R1-1717537
UCI on sPUSCH
Samsung

R1-1717704
UCI transmission on sPUSCH in sTTI
ZTE, Sanechips

R1-1718107
UCI on sPUSCH
Qualcomm Incorporated
6.1.1.2.3.3 CSI reporting for sTTI

Email discussion of remaining details of CSI reporting (Qualcomm(Kianoush), from 20th of Oct to 3rd of Nov)
R1-1717127
CSI feedback for short TTI
Huawei, HiSilicon

R1-1717167
On CSI reporting for sTTI
Ericsson

R1-1717238
On CSI Reporting for sTTI
Nokia, Nokia Shanghai Bell

R1-1717255
Discussion on CSI for sTTI operation
LG Electronics

R1-1717538
Remaining issues on CSI reporting for sTTI
Samsung

R1-1718073
CSI reporting for sTTI operation
ITRI

R1-1718108
CSI reporting for sTTI
Qualcomm Incorporated

R1-1718119
Summary of the email discussion [90-10] on sTTI CSI reporting
Qualcomm Incorporated

Offline consensus: 

Only aperiodic CSI reporting is intended to be supported for the sTTI operation in Rel-15 WI with up to 3-bit trigger.

- FFS: Restrictions

Proposed offline consensus: 

For enabling fast CSI reporting (if supported), the CSI reference resource is defined based on the sTTI length.

Proposed offline consensus: 

Under the 2-symbol sTTI operation, the sTTI reference resource is defined based on the CSI reporting timing, and can be a 2-symbol or a 3-symbol sTTI. If based on the timing, a 3-symbol sTTI is a reference resource, for CSI computation, TBS scaling shall be performed.

- FFS on the details of the TBS scaling.

Proposed offline consensus: 

If A-CSI is triggered from sDCI, the sTTIs in MBSFN subframes are not considered as valid downlink sTTIs for TM1-8. 

Offline consensns: 

The A-CSI triggered by sDCI is reported via sPUSCH. 

Offline consensus: 

For A-CSI triggered by sDCI, the reporting timeline is the same as the sPUSCH scheduling timeline.

Proposed offline consensus:
A DCI only triggers a CSI reporting on PUSCH and sDCI only triggers a CSI reporting on sPUSCH.

Offline consensus: 

A zero power/non-zero power CSI-RS configuration with an increased periodicity as compared to the legacy LTE is not supported/introduced.
Offline consensus: 

For the sTTI based aperiodic CSI reporting, the subband sizes are increased at least for 2/3os sTTI as compared to those of the legacy LTE.

- The subband size is FFS.

Proposal 6: 

The UE shall assume no CSI-RS overhead over the reference resource.

Proposal 5: 

Over the reference resource, the UE shall derive the control overhead based on the configured RB sets.    

Proposal 7: 

The UE shall assume no DMRS overhead over the reference resource if it is not configured with one of the DMRS-based TMs.

Proposal 8: 

The UE shall assume the CRS overhead over the reference resource in one of the following ways:

- The CRS overhead is dependent on the presence of the CRS in the reference resource.

- A fixed CRS overhead shall be assumed over all reference resources.

   - FFS on how to define a fixed CRS overhead.

Proposal 12: 

For a bandwidth class with a single CC, the max. number of CSI processes supported on a CC within a band with PDSCH TM10 is reported separately for the 1ms TTI and sTTI operations.

Proposal 13: 

For a bandwidth class with multiple CCs, the max. number of CSI processes supported on a single CC within a band with PDSCH TM10 is reported separately for the 1ms TTI and sTTI operations.

Proposal 14: 

For a bandwidth class with multiple CCs, the max. number of CSI processes supported on all CCs within a band with PDSCH TM10 is reported separately for the 1ms TTI and sTTI operations.

Proposal 15: 

For the sTTI operation, the UE capability which indicates the maximum number of CSI processes to be updated per UE across CCs is reported separately from that of the 1ms TTI operation. 

- Maximum number of CSI processes to be updated indicated in the UE capability signaling should not be less than X. FFS X.

Proposal 18: 

Under the 2-symbol sTTI operation, if CFI = 2 or 3, sTTI#0 is not a valid DL sTTI.

Proposal 19: 

If a UE is configured with TM1-9 or TM10 with a single CSI process for a serving cell, then the triggering sTTI, if it is a valid DL sTTI, is the reference resource.

Proposal 20: 

If a UE is configured with TM1-9 or TM10 with a single CSI process for a serving cell, if the triggering sTTI is a not valid DL sTTI, the former sTTI is considered as a reference resource.

Proposal 21: 

If a UE is configured with TM10 and multiple CSI processes for a serving cell,  the definition of the sTTI reference resource is FFS.

Proposal 22: 

Select between two alternatives at RAN1#90bis                          

- Alternative 1: For the sTTI operation, all the aperiodic legacy CSI reporting modes are supported. 

   - FFS on reporting restrictions.

- Alternative 2: For the sTTI operation, the  aperiodic CSI reporting modes 1-2, 2-2 and 3-2 are not supported. 

   - FFS on further reduction of the aperiodic CSI reporting modes.

Proposal 25: 

The ratio of the PDSCH EPRE to CSI-RS EPRE for 1ms TTI and sTTI are:

- Option 1: Identical.

- Option 2: Set separately.

Proposal 27: 

Whether some restrictions on the number of back-to-back CSI reporting triggers should be introduced or not is FFS.
R1-1718272
Views on on short CSI reporting in sTTI
KT Corp.

R1-1718294
CSI aspects of shortened TTI
Motorola Mobility, Lenovo
6.1.1.2.3.4 sPUCCH power control

Email approval on remaining issues of sPUSCH/sPUCCH PC + sTTI/TTI collisions (LGE(Hyunho), from 20th of Oct to 3rd of Nov)
Proposals from e-mail discussion on UL collision handling and power control in R1-1717247
Agreement: 

For sPUCCH, the power control equation is reused from the PUCCH power control equation for 1ms TTI.  

- FFS on separate hadling of 2os or 3os sTTI
Agreement: 

For sPUCCH, the parameter 
[image: image24.wmf]O_sPUCCH
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 for sTTI operation is the same value configured as for 1ms TTI. 
Agreement: 

For sPUCCH, the parameter of 
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  is defined relative to PUCCH format 1a (as in legacy) and separately configured for sTTI operation from 1ms TTI operation. 

Agreement:
The delta_F values can be configured by higher layer signalling in the range
	sPUCCH format
	Proposed parameter range

	2/3os sPUCCH, format 1a
	5,6,7,8,9,10,11,12

	7os sPUCCH, format 1a
	1,2,3,4,5,6,7,8

	2/3os sPUCCH, format 1b
	6,7,8,9,10,11,12,13

	7os sPUCCH, format 1b
	3,4,5,6,7,8,9,10

	7os sPUCCH, format 3
	4,5,6,7,8,9,10,11

	2/3os sPUCCH, format 4 (RM)
	15,16,17,18,19,20,21,22

	2/3os sPUCCH, format 4 (TBCC)
	13,14,15,16,17,18,19,20

	7os sPUCCH, format 4 (RM)
	13,14,15,16,17,18,19,20

	7os sPUCCH, format 4 (TBCC)
	10,11,12,13,14,15,16,17


Agreement: 

For sPUCCH, in order to derive 
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the existing equation for 1ms TTI is reused with modification of the definition on BPRE as  
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 is the sum of total number of UCI bits including CRC bits on sPUCCH format 4 divided by the number of REs for sPUCCH.

Agreement: 

For sPUCCH, the current 
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 for format 3 definition is reused.
- To derive  
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, the sum of HARQ-ACK bits for PDSCH as well as those for sPDSCH carried by sPUCCH should be taken into account if PUCCH/PUSCH is collided with sPUCCH within the same subframe on a given carrier. 

Agreement: 

Tx diversity in sPUCCH format 1/1a/1b/3 is defined as in legacy PUCCH and is a separate UE capability between 1 ms and sTTI.
Agreement:
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 is separately configured for sTTI operation using the same parameter range as for 1 ms operation.
Agreement: 

For sPUCCH, only the TPC from sDCI is considered.
Agreement: 
For PUCCH, only the TPC from DCI is considered.

- NOTE: This is legacy behaviour and has no impact to the specification
R1-1717146
sPUCCH power control
Huawei, HiSilicon

R1-1717168
sPUCCH power control
Ericsson

R1-1717539
Remaining issues on sPUCCH power control
Samsung

R1-1718109
sPUCCH power control
Qualcomm Incorporated
6.1.1.2.4 DL data channel design
6.1.1.2.4.1 sPDSCH design
Including aspects related to sPDSCH resource allocation, TM, TBSs.

Email approval on remaining details of sPDSCH/sPUSCH design, UCI mapping on sPUSCH (Huawei(Yubo), 20th Oct to 3rd of Nov)
R1-1717137
sPDSCH design
Huawei, HiSilicon

R1-1717150
Summary of email discussion [90-11] on sPDSCH/sPUSCH design
Huawei, HiSilicon

sPDSCH resource allocation and sRBG size:

Agreement: 

Resource allocation type 0 indicating non-contiguous sRBGs using a bitmap is supported for sPDSCH scheduling.
Agreement:
The sRBG size for resource allocation type 0 is defined as per below table for both 2/3os and 7os sTTI using an sPRG size of 2:

	5 MHz
	10 MHz
	15 MHz
	20 MHz

	6
	6
	12
	12


Agreement:
In case of 1.4 MHz or 3 MHz system bandwidth, the RBG size is re-used from legacy and the PRG size is 2 for sTTI operation.
Agreement: 

Resource allocation type 2 indicating contiguous resource units is supported for sPDSCH scheduling for 5 MHz, 10 MHz, 15 MHz and 20 MHz is supported with the sRBG size and starting position according to the table below.
	
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	 sRBG size 
	4
	6
	4
	4

	Starting point granularity
	2
	6
	4
	4


Agreement

The used resource allocation type is not dependent on transmission mode

Proposed agreement:
The used resource allocation type is configured by 
Alt 1: RRC configuration of a single RA type
Alt 2: Dynamically switched
Alt 3: RRC configuration of type 0 and/or type 2
sPDSCH CW:

Agreement: 

Confirm the working assumption that single codeword for sPDSCH is supported.

sPDSCH Transmission modes configuration and fallback:

Agreement:
DL transmission modes for sTTI and 1ms TTI are configured independently.
- NOTE: This does not require sTTI specific CSI reporting
Proposed offline consensus: 

For sPDSCH transmission, a transmission scheme corresponding to the configured transmission mode, and a robust transmission scheme, such as Table 7.1-5 in TS 36.213 are supported.

Proposal 20: 

The indication of fallback to a robust transmission scheme (if supported) for sPDSCH transmission is down-selected between 1-bit flag in sDCI and different sDCI formats.

Observation 10: 

The transmission mode of sPDSCH in MBSFN subframes is for further study.

sPDSCH TBS:

Agreement:
The TBS scaling principle is the same for UL and DL data 

Agreement:
For sPUSCH and sPDSCH, the value in the legacy TBS is scaled according to TBS*α with the resulting TBS rounded off to the closest valid TBS.
- NOTE: The α value can be the same or different for different sTTI lengths and for sPUSCH and sPDSCH
- The TBS scaling is performed assuming the same number of layers within a codeword for PDSCH and sPDSCH.
Agreement:
For 1-slot sTTI, the DL TBS scaling factor is 0.5.

Agreement:
The DL TBS scaling factor for 2/3-symbol sTTI is 1/6.

R1-1717169
On sPDSCH design
Ericsson

R1-1717186
On details of short PDSCH design
Nokia, Nokia Shanghai Bell

R1-1717256
Remaining issues on sPDSCH
LG Electronics

R1-1717324
On the details of sPDSCH designs
Intel Corporation

R1-1717540
Remaining issues on sPDSCH design
Samsung

R1-1717705
sPDSCH transmission in sTTI
ZTE, Sanechips

R1-1718110
sPDSCH design
Qualcomm Incorporated
6.1.1.2.4.2 DL DMRS design
Including aspects related to number of layers and DMRS patterns. 

R1-1717137
sPDSCH design
Huawei, HiSilicon

R1-1717150
Summary of email discussion [90-11] on sPDSCH/sPUSCH design
Huawei, HiSilicon

Agreement:
Up to 4-layers is supported for 2/3os sPDSCH. The DMRS pattern is defined over two RB, mapped over 4 sub-carriers (see figure below for up to 2-layers). In case of 3 or 4-layer transmission, the UE is not expected to receive DMRS more than once over two consencutive 2/3os sTTIs.

[image: image32]
Proposed agreement:
Alt 1: The same shift of the DMRS is applied for all DMRS positions within a non-MBSFN subframe
Alt 2: The same shift of the DMRS is applied only in sTTIs where the DMRS is colliding with CRS
Alt 3: The same shift of the DMRS is applied for all DMRS positions for all subframes 
Proposed offline consensus:
For 2/3-symbol and 7os sPDSCH, when a DMRS pair is colliding with a CRS in any sTTI index of the subframe, the colliding DMRS pair(s) in all sTTI index in the subframe is/are shifted to the next or to the previous REs in frequency domain.
Agreement: 

For 2/3-symbol sPDSCH, avioding collision between DMRS and CSI-RS can be handled by eNB configuration without spec impacts.
Agreement: 

For DMRS of 2/3-symbol sPDSCH, the DMRS sharing across slots within a subframe is supported.

Agreement: 

For DMRS of 2/3-symbol sPDSCH, the DMRS sharing among 3 consecutive sTTIs is not supported.
Agreement: 

For 1-slot DMRS based sPDSCH, up to 4 layers transmission is supported for TM 9/10 and up to 2 layers transmission is supported for TM 8.

Agreement: 

For the first 1-slot sPDSCH in a subframe, one pair of DMRS are placed in OFDM symbol index #3 and #4, of slot 0.

Agreement: 

For the second 1-slot sPDSCH in a subframe, one pair of DMRS are placed in OFDM symbols index #2 and #3, of slot 1.

Agreement: 

For 1-slot sPDSCH, only a single pair of DMRS in time is supported.

Agreement: 

For up to 2 layers transmission of 1-slot sPDSCH, the DMRS is placed on 3 subcarriers spaced by 4 subcarriers within an RB.

Agreement: 

For 4 layers transmission of 2/3os (if supported) and 1-slot DMRS-based sPDSCH, the pairs for 2 layers are repeated in frequency
Agreement: 

For DMRS of 1-slot sPDSCH, avoiding collision between DMRS and CSI-RS can be handled by eNB configuration without spec impacts.
Agreement:
The time-domain position for DL DMRS of 3-symbol sPDSCH is placed in the first two symbols
R1-1717169
On sPDSCH design
Ericsson
R1-1717186
On details of short PDSCH design
Nokia, Nokia Shanghai Bell
R1-1717256
Remaining issues on sPDSCH
LG Electronics

R1-1717324
On the details of sPDSCH designs
Intel Corporation

R1-1717540
Remaining issues on sPDSCH design
Samsung

R1-1717705
sPDSCH transmission in sTTI
ZTE, Sanechips

R1-1717706

R1-1718110
sPDSCH design
Qualcomm Incorporated
6.1.1.2.5 UL data channel design
6.1.1.2.5.1 sPUSCH design
Including aspects related to sPUSCH resource allocation, TM, TBS.

Proposals from e-mail discussion on sPDSCH/sPUSCH design in R1-1717150
sPUSCH Resource allocation and granularity

Agreement: 

The resource allocation type 1 is not supported for scheduling of sPUSCH.

Agreement: 

The sRBG size and starting point granularity for 2/3os and 7os sPUSCH is as per table below.
	
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	 sRBG size 
	4
	4
	4
	4

	Starting point granularity
	4
	4
	4
	4


Agreement:
For resource allocation in:

· DL: The last sRBG is increased to cover the system bandwidth. 
· UL: Only multiples of the sRBGs size can be allocated to sPUSCH
sPUSCH Transmission modes configuration and fallback

Agreement: 

UL transmission modes for sTTI and 1ms TTI are configured independently.

Proposed offline consensus: 

For sPUSCH transmission, a transmission scheme corresponding to the configured transmission mode, and a robust transmission scheme, such as Table 8-3 in TS 36.213 are supported.

Proposal 31: 

The indication of fallback to a robust transmission scheme for sPUSCH transmission is down-selected between 1-bit flag in sDCI and different sDCI formats.

sPUSCH TBS

Agreement: 

For 1-slot sPUSCH, the TBS scaling factor is 0.5.

Agreement:
The TBS scaling factor for 2/3-symbol sPUSCH is 1/12 and 2/12 for 1 and 2 data symbols in sPUSCH respectively.

R1-1717139
sPUSCH design
Huawei, HiSilicon

R1-1717171
Design aspects of sPUSCH
Ericsson

R1-1717450
On details of short PUSCH design
Nokia, Nokia Shanghai Bell

R1-1717542
Remaining issues on sPUSCH design
Samsung

R1-1717707
sPUSCH transmission in sTTI
ZTE, Sanechips

R1-1718112
sPUSCH design
Qualcomm Incorporated
6.1.1.2.5.2 UL DMRS design
Including aspects related to sPUSCH number of layers and UL DRMS signalling.

Proposals from e-mail discussion on sPDSCH/sPUSCH design in R1-1717150
Proposal 25: 

For 2/3-symbol sPUSCH, IFDMA RPF=1 is supported.
Agreement: 

For 1-slot sPUSCH, IFDMA with RPF=1 and 2 is supported. FFS configuration.
Agreement:
For 2/3os and 1-slot sPUSCH, single codeword sPUSCH transmission for up to 4 layers is supported. The UE will indicate the number of supported layers for sPUSCH as UE capability, independent of UL sTTI length. No new precoder in the UL is defined.
Agreement: 
If 1-slot sPUSCH with 4 layers is supported, DMRS port multiplexing is supported by different cyclic shifts for RPF=1, and by combination of combs and cyclic shifts for RPF=2.

Observation 8: 

Whether any other DMRS and data combination is supported needs further study.

Observation 9: 

The indication of UL DMRS related aspects by sDCI needs further study.
R1-1717140
UL DMRS design for sPUSCH
Huawei, HiSilicon

R1-1717172
On UL DMRS for short TTI
Ericsson

R1-1717239
UL DMRS Design for sTTI
Nokia, Nokia Shanghai Bell

R1-1717543
UL DMRS design
Samsung

R1-1718113
UL DMRS design
Qualcomm Incorporated
6.1.1.2.5.3 sPUSCH power control

Including in addition to sPUSCH power control, and also the power handling in case of CA.

Proposals from e-mail discussion on UL collision handling and power control in R1-1717247
Agreement: 

For sPUSCH, the power control equation is reused from the PUSCH power control equation for 1ms TTI.  

- FFS on sTTI specific parameter definition and configurations 

Agreement: 

For sPUSCH, the scaling parameter for path-loss estimate  
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 for sTTI operation is reused from the parameter for 1ms TTI.

Proposed offline consensus: 

The PHR transmitted on sPUSCH shall be reported for all carriers (irrespective of TTI length). PHR for sTTI is calculated using the same principle as for 1 ms operation.

Agreement: 

Simultaneous transmission of different TTI lengths across different carriers are allowed only if a UE reports the capability. A common capability/configuration is defined regardless of UL TTI length combinations. The capability is defined per band/band combination. The UE capability is not separated per combination of different channel types (e.g., {PUSCH, sPUSCH}, {PUCCH, sPUCCH}, {PUSCH, sPUCCH}, {sPUSCH, PUCCH},{sPUSCH,sPUSCH},{sPUSCH,sPUCCH},{sPUCCH,sPUCCH}). 
Proposed offline consensus: 

Regarding UE behaviour in case simultaneous transmission of different TTI lengths across different carriers is allowed/supported but when the UE is power-limited, RAN1 down-selects between the following alternatives:

- Alt 1: A guaranteed power for each TTI length is reserved. The power of the earlier transmission (e.g., longer TTI) can be at most {Pcmax – the guaranteed power of the later transmission} and the power of the later overlapped transmission (e.g., shorter TTI) is determined by {Pcmax – the required power of the earlier transmission}. (like PCM2 in DC)
- Alt 1a: A guaranteed power for each TTI length is reserved, in case the TTI is scheduled. 

  - The power of the earlier transmission (e.g., longer TTI) can be at most {Pcmax – the guaranteed power of the later transmission} and the power of the later overlapped transmission (e.g., shorter TTI) is determined by {Pcmax – the required power of the scheduled earlier transmission}

- Alt 2: In case a UE is power-limited, TTI channel(s) with lower priority (e.g., longer TTI) is(are) dropped/stopped until the condition that the UE becomes non-power-limited is met.

   - Consider the TTI length (e.g., shorter TTI > longer TTI), channel type (e.g., PUCCH > PUSCH with UCI > PUSCH without UCI), UCI type (e.g., HARQ-ACK/SR> CSI> data > SRS), and cell index (e.g., lower cell index > higher cell index)
Agreement: 

For sPUSCH, the configured P_0 (for 1 ms operation) is reused for sTTI operation.

Agreement:
For sPUSCH, the power offset value depending on MCS 
[image: image34.wmf])
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 for sTTI operation is derived by reusing the existing parameter for 1ms TTI.

Agreeemnt: 

For sPUSCH, only the TPC from sDCI is considered.

Agreement: 
For PUSCH, only the TPC from DCI is considered.

- NOTE: This is legacy behaviour and has no impact to the specification

R1-1717142
sPUSCH power control
Huawei, HiSilicon

R1-1717173
sPUSCH power control and PHR report for sTTI
Ericsson

R1-1717258
Discussion on power control for sPUSCH
LG Electronics

R1-1717544
Remaining issues on sPUSCH power control
Samsung

R1-1717708
sPUSCH power control
ZTE, Sanechips

R1-1718074
Uplink power control related issues for sTTI operation
ITRI

R1-1718114
sPUSCH power control
Qualcomm Incorporated
6.1.1.2.6 FS2 aspects

Email approval on remaining issues for 1 ms + FS2 (sTTI and 1 ms) + FS3 (Samsung(Jeongho), from 20th Oct to 3rd of Nov)
Email approval on UL HARQ RTT for FS2 including sending an LS to RAN2 (Ericsson(Laetitia), from 18th of Oct to 25th of Oct)
R1-1717144
TDD-specific design for short TTI
Huawei, HiSilicon

R1-1717174
FS2 aspects of short TTI
Ericsson

R1-1717545
Remaining issues on FS2 aspects for sTTI
Samsung

R1-1717546
Summary of [90-13] Email discussion on remaining issues of FS2 including HARQ timing and UL scheduling tables
Samsung

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

Agreeement:
DMRS-based and CRS-based sPDSCH are supported in the second slot of the DwPTS for SSC 3,4,8.
Proposed agreement:
DMRS-based and CRS-based sPDSCH in the second slot of the DwPTS for SSC 1,2,6,7 is supported.
Agreement: 

Support sPUCCH in UpPTS only for SSC 10.

Agreement: 

Support HARQ-ACK on sPUSCH in UpPTS for SSC 10
Agreement:
Transmission of sDCI to schedule sPUSCH is supported in X-symbol sTTI, where the X-symbol sTTI denotes the part of DwPTS in the second slot of a special subframe and X is the number of symbols of DwPTS in the second slot.

If HARQ-ACK transmission for sPDSCH is supported (Proposal D) in UpPTS for SSC 10,

Proposal F-1: 

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

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

	0
	
	
	
	
	4
	4
	4
	4
	
	
	
	
	
	
	4
	4
	4
	4
	
	

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

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

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

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

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

	6
	
	
	
	
	6
	6
	6
	6
	6
	6
	
	
	
	
	4
	4
	4
	4
	
	


If HARQ-ACK transmission for sPDSCH is supported (Proposal D) in UpPTS for SSC 10,

Proposal F-2:

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

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

	0
	
	
	
	
	4
	4
	4
	4
	
	
	
	
	
	
	4
	4
	4
	4
	
	

	1
	
	
	
	5
	5
	5
	5
	5
	
	
	
	
	
	5
	5
	5
	5
	5
	
	

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

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

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

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

	6
	
	
	
	5
	5
	5
	5
	5
	
	
	
	
	
	
	4
	4
	4
	
	
	


Agreement:
For SSC 1,2,3,4,6,7,8, the following pre-defined table is used for the timing between UL grant and sPUSCH for TDD UL/DL configuration 1-5. In the following table describing k, sPUSCH is transmitted in slot n+k, where the corresponding UL grant is received in slot n.

	TDD UL/DL
	slot number n

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

	1
	4
	4
	4
	4　
	　
	　
	　
	　
	　
	
	4
	4
	4
	4　
	　
	　
	　
	　
	
	

	2
	4　
	4　
	　
	　
	　
	　
	　
	　
	　
	　
	4　
	4　
	　
	　
	　
	　
	　
	　
	　
	　

	3
	6
	6
	6
	6　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	
	
	6
	6

	4
	4
	4
	4
	4　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	
	

	5
	4　
	4　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　


Proposed offline consensus G-2:

For SSC 1,2,3,4,6,7,8, the following pre-defined table is used for the timing between UL grant and sPUSCH for TDD UL/DL configuration 0 and 6. In the following table describing k, sPUSCH is transmitted in slot n+k, where the corresponding UL grant is received in slot n.

	TDD UL/DL
	slot number n

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

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

	6
	6
	6
	6
	6　
	　
	　
	　
	　
	　
	　
	4
	4
	4
	4　
	　
	　
	　
	　
	6　
	6　


Proposed offline consensus:
For SSC 0,5,9,10, the following pre-defined table is used for the timing between UL grant and sPUSCH for TDD UL/DL configuration 1-5. In the following table describing k, sPUSCH is transmitted in slot n+k, where the corresponding UL grant is received in slot n. The red-colored font is for SSC 10.

	TDD UL/DL
	slot number n

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

	1
	5
	5
	5
	
	
	
	
	
	5
	5
	5
	5
	5
	
	
	
	
	
	5
	5

	2
	4
	4
	
	
	
	
	
	
	
	4
	4
	4
	
	
	
	
	
	
	
	4

	3
	7
	7
	7
	
	
	
	
	
	
	
	
	
	
	
	
	
	7
	7
	7
	7

	4
	5
	5
	5
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	5
	5

	5
	4
	4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	4


Proposal G-3:
For SSC 0,5,9,10, the following pre-defined table is used for the timing between UL grant and sPUSCH for TDD UL/DL configuration 0 and 6. In the following table describing k, sPUSCH is transmitted in slot n+k, where the corresponding UL grant is received in slot n. The red-colored font is for SSC 10.

	TDD UL/DL
	slot number n

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

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

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

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


R1-1717709
TDD-specific considerations on sTTI
ZTE, Sanechips

R1-1717894
Discussion on HARQ timing for shortened TTI in TDD
CMCC

R1-1718115
FS2 aspects
Qualcomm Incorporated
6.1.1.2.7 Other

R1-1717128
sTTI combinations in CA scenario
Huawei, HiSilicon

R1-1717135
sPUCCH resource allocation
Huawei, HiSilicon

R1-1717143
TBS determination for short TTI
Huawei, HiSilicon

R1-1717148
Discussion on sDCI2
Huawei, HiSilicon

R1-1717175
TBS scaling for short TTI
Ericsson

R1-1717176
UE capabilities for sTTI
Ericsson

R1-1717179
SPS for sTTI
Ericsson

R1-1717147
SPS for short TTI

Huawei, HiSilicon

R1-1717756
Draft LS reply on SPS for short TTI
Huawei
R1-1719060 
Draft response LS to RAN2 (Yubo)

R1-1719154
LS reply on SPS for short TTI
Source: RAN1; To: RAN2
Email approval on SPS details (Huawei(Yubo), 27th of Oct until 10th of Nov)

R1-1717180
Multi-sTTI scheduling
Ericsson

R1-1717755
Discussion on SR in shortened TTI scenario
Huawei, HiSilicon

R1-1718071
On power control for different UL sTTI lengths
Huawei, HiSilicon
6.1.1.3 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.

R1-1717141
Maximum TA and processing time reduction
Huawei, HiSilicon

R1-1717155
Summary of Email discussion [90-14] on max TA, processing time and {2,7} sTTI issues
Nokia, Nokia Shanghai Bell

Agreement: 

Define a single maximum TA value for reduced processing time operation of 1ms TTI (i.e. no UE capability for different maximum TA support). 

Agreement: 

The minimum processing time assumption for subslot sTTI operation is configured by RRC.
Agreement: 

For {2,7} sTTI operation, the UL grant for 7OS sPUSCH in a certain slot can be sent in either one of three defined subslot DL sTTIs.

- NOTE: The UE is expected to only receive one UL grant from the set of 2/3-symbol sTTIs mapped to a single UL slot sTTI
Agreement: 

For {2,7} sTTI operation, the sPDSCH HARQ-Ack of subslot sPDSCH is mapped to the earliest possible slot UL sTTI. The HARQ-Ack of subslot sPDSCH in sTTI#x of SF#N is to be mapped on the 1-slot UL sTTI in slot/sTTI#y of SF#N+n for a minimum processing time assumption of k subslot sTTIs. 

- y=mod{⌈(x+k)/3⌉,2}

- n=⌊⌈(x+k)/3⌉/2⌋
Proposed offline consensus: 

Support 16 UL and 16 DL HARQ processes for shorter TTI operation for FS1 independently of the UL/DL sTTI combination as well as for the slot sTTI operation of FS2.

- NOTE: The soft buffer definition is not changed

Observation: 

The maximum timing advance value for shortened processing time of 1ms TTI and slot sTTI operation need not to be equal.
Proposal 1: 
The maximum TA for reduced processing time operation of 1ms TTI, slot and subslot based sTTI operation is defined as by the legacy definition in terms of carrier aggregation operation, i.e. besides TA≤TAmax and RTD≤MRTD no other restrictions apply.

Agreement: 

Define two sets of two processing timing assumptions for subslot TTI operation for different maximum TA support. 
- Set 1 is defined with minimum timing n+4 with TA1/n+6 with TA1+4os

- Set 2 is defined with minimum timing n+6 with TA2/n+8 with TA2+4os

- FFS if different/same UEs can indicate support for different sets of processing timing assumptions.
Offline consensus:
· For subslot TTI operation related to timing advance operation, the UE signals its capability for 2/3os sTTI between set 1 and set 2 for:

1. 1 os CRS based sPDCCH

2. 2 os CRS based sPDCCH 
3. DMRS based sPDCCH 
FFS: UE capability dependent on RS type for data.
· The maximum timing advance supported is:

· 1 ms, short processing time: 200 us

· 7os: 310 us

· 2/3os:

· TA1: 67 us

· TA2: 167 us

· In all above TTI length configurations and processing time configurations, the gap between first UL and latest DL carrier is less than TAmax given above (expected impact on 3GPP TS 36.133). Details FFS.
Email approval on LS to RAN4 related to the above agreement and its impact to the RAN4 specifciations (Nokia(Klaus), from 18th Oct to 25th Oct)
Proposal 6: 

For {2,7} sTTI operation, the UL grant for slot based sPUSCH in slot#x of SF#N can be sent from either one of (downselect at RAN1#90bis)

- Alt 1:

  - For x=0: in sTTI#4 of SF#N-3, sTTI#5 of SF#N-3 or sTTI#0 of SF#N-2

  - For x=1: in sTTI#1, sTTI#2 or sTTI#3 of SF#N-2

- Alt 2: sTTI#3x, sTTI#3x+1 or sTTI#3x+2 of SF#N-2

Note: The UE is expected to only receive one UL grant from the set of 2/3-symbol sTTIs mapped to a single UL slot sTTI. 

Proposal 7: 

For {2,7} sTTI operation, in terms of HARQ-Ack multiplexing of 2/3OS sPDSCH on 1-slot PUCCH, decide at RAN1#90bis between 

- Option 1: HARQ-Ack multiplexing without (temporal/carrier domain) bundling

- Option 2: HARQ-Ack multiplexing with time-domain bundling using DAI FS2 mechanism

   - Detailed bundling mechanism is FFS

   - Carrier domain bundling is FFS

Proposed RAN1 conclusion: 

There is no consensus to support fast SRS triggering (i.e. the minimum timing of SRS request to SRS transmission is less than 4 ms) as part of this WI.

R1-1717177
On maximum TA and reduced processing time for short TTI
Ericsson

R1-1717187
On maximum timing advance and processing time and {2,7} issues
Nokia, Nokia Shanghai Bell

R1-1717547
Remaining issues on reduction of maximum TA and processing time
Samsung

R1-1718116
Maximum TA and processing time
Qualcomm Incorporated
6.1.1.4 Other
R1-1717178
Draft CR to 36.300
Ericsson

R1-1719067
Draft LS on updates to TS36.300 for short TTI and short processing time
R1-1719153
Draft LS on updates to TS36.300 for short TTI and short processing time (revision of R1-1719067)
R1-1718117
Link evaluation of DL data transmission under symbol-dependent puncturing/interference
Qualcomm Incorporated
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