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Title:
Offline input to sTTI session
6.1.1 Shortened TTI and processing time for LTE
WID in RP-171468
R1-1719959
Editor’s document of open issues on sPT and sTTI for the 36.212 specification
Huawei
Outstanding issues from the document:

· Details of UCI on sPUSCH (e.g. which symbols/mapping to use for UCI on 2/3-symbol PUSCH) (impacts 5.2.2.6, 5.2.4 and channel interleaver 5.2.2.8)

· Number of bits for HARQ process sharing for DCI formats scheduling 1ms TTI

· For sDCI formats:

· Number of bits for HARQ processes for sDCI formats scheduling sTTI
· Whether or not to align some sDCI and/or DCI payload sizes (impact is differentiation field/padding)
· Whether to indicate the number of scheduled sTTIs for multi-sTTI scheduling

· Any updates to the precoding fields (e.g., if scrambling identity not needed)

· DL Resource block assignment (depends on whether the RA type is configured semi-statically and/or dynamically switched)
· Format 7-0B how to indicate the “Cyclic shift for DMRS and IFDMA configuration”
· The condition and number of bits for UL index in 7-0A/B 

· The condition and number of bits for DAI.

· The number of bits for DMRS position indicator of DL sDCI formats.

· Whether to indicate the used/unused SPDCCH resource.
6.1.1.1 Remaining details on shortened processing time for 1ms TTI
R1-1720236
Summary of [90b-LTE-14] Email approval on remaining issues for 1 ms + FS2 (sTTI and 1 ms) + FS3
Samsung

R1-1721067
Summary of [90b-LTE-14] Email approval on remaining issues for 1 ms + FS2 (sTTI and 1 ms) + FS3 (revision of R1-1720236)
Samsung

Agreement:
For a UE configured with shortened processing time, the legacy UL channel interleaver mechanism is reused.

Agreement:
When ‘PUSCH trigger A’ field set to ‘0’, the following is used to support n+3 timing in LAA SCell.
· When shortened processing time is configured to a UE, the UE performs a corresponding PUSCH transmission in subframe(s) n+l+k+i, where l = 3 for ‘PUSCH trigger A’ field set to ‘0’ in the corresponding DCI format 0A/0B/4A/4B and where the value of p+l+k is at least 3 otherwise.
Agreement: [RAN2 impact]
A UE shall report the maximum number of CSI processes for aperiodic CSI in TM10 it can update with the minimum value of nCQI_ref = {legacy value-1}. 
Offline consensus:

Previous agreement is changed per below.
	For semi-static HARQ-ACK codebook determination in FS1, 
· HARQ-ACK transmission in subframe n consists of HARQ-ACK bits:
· for PDSCH(s) transmitted in the serving cell(s) configured with shortened processing time corresponding to PDCCH detected in USS in subframe n-3 or corresponding to PDCCH detected in CSS in subframe n-4,
· and for PDSCH(s) transmitted in the serving cell(s) not configured with shortened processing time corresponding to PDCCH/EPDCCH detected in subframe n-4.
· and for serving cell(s) where PDCCH/EPDCCH has not been detected

· Note: HARQ-ACK bit index is increased over cell index. 
· Note: In the case of PCell only scheduling, HARQ-ACK is reported only for the PCell


Offline consensus:
In case the DCI is found in CSS and when a UE configured with shortened processing time and detects PDCCH carrying DCI format 0/1A with the CRC scrambled by the C-RNTI, the UE shall consider that the PDCCH corresponds to the legacy processing time.
Offline consensus:
For FS1 and for a UE configured with shortened processing time, the DAI counter is increased over the scheduled n+4 carriers and the scheduled n+3 carriers for which HARQ feedback is expected in the same UL subframe. The total DAI is increased over time to capture the fact that n+3 carriers can be scheduled after n+4 carriers.
Offline consensus:
Regarding DAI for a UE configured with shortened processing time, the table for DL HARQ-ACK timing from PDSCH to HARQ-ACK is used as a DL association set.
Offline consensus:
In case the UE is not configured with sTTI, the maximum number of DL HARQ processes for n+3 1ms TTI is the same as for n+4 1ms TTI
R1-1719447
Remaining details on shortened processing time for 1ms TTI
Huawei, HiSilicon

R1-1719661
Remaining issues of shortened processing time for 1ms TTI
ZTE, Sanechips

R1-1719947
Remaining details on shortened processing time for 1ms TTI
Nokia, Nokia Shanghai Bell

R1-1720237
Remaining details on shortened processing time for 1ms TTI
Samsung

R1-1720392
Remaining details on shortened processing time for 1ms TTI
Qualcomm Incorporated

R1-1720522
Configuration and UE capabilities for 1ms n+3
Ericsson
6.1.1.2 Remaining details on shortened TTI with shortened processing time

R1-1719957
Summary of email approval [90b-LTE-13] on remaining details of sPDSCH/sPUSCH design
Huawei

6.1.1.2.1 Remaining aspects related to interaction between different TTI lengths

R1-1719856
Summary of email approval [90b-LTE-12] on sPUSCH/sPUCCH power control and UL collision handling between different TTI lengths
LG Electronics

Agreement:
In case sPUCCH is transmitted, the HARQ-ACK bits for 1ms TTI are determined based on 1 ms DAI in DCI in case dynamic codebook size is configured for 1ms TTI.

Agreement: [RAN2 impact]
For the delta-F of slot-sPUCCH format 1, {-1,0,1,2,3,4,5,6} are supported.

Agreement: [RAN2 impact]
The configured delta_F for subslot-sPUCCH format 1a also applies to subslot-sPUCCH format 1
Agreement:
In case of collision between PUCCH and sPUCCH in the same subframe on a given carrier for a UE, 
· The PUCCH is not transmitted (including the SR that was prepared to be transmitted as part of the PUCCH)

· If sPUCCH contains valid SR resources, SR that was prepared as part of the PUCCH transmission is transmitted on the sPUCCH
Agreement: 

In case sPUSCH is transmitted and in case dynamic codebook size is configured for 1 ms TTI, the HARQ-ACK bits for 1ms TTI are determined based on 1 ms DAI in DCI.

Agreement: 
In case sPUCCH is transmitted (regardless of whether or not there is a collision with 1 ms), all HARQ-ACK bits for 1ms TTI from the configured carriers are always included in case fixed codebook size (including also single carrier case) is configured for 1ms TTI. This translates to the following behaviour:

· PDSCH assignment detected and sPDSCH assignment not detected 
· ( DTX on sPUCCH + all HARQ-ACK bits for 1ms TTI on PUCCH

· PDSCH assignment detected and sPDSCH assignment detected 
· ( include all HARQ-ACK bits for 1ms TTI + sHARQ-ACK bits on sPUCCH 

· PDSCH assignment not detected and sPDSCH assignement detected 
· ( include all HARQ-ACK bits for 1ms TTI + sHARQ-ACK bits on sPUCCH

· PDSCH assignment not detected and sPDSCH assignment not detected 
· ( DTX on sPUCCH and DTX on PUCCH

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.
· HARQ-ACK of PUSCH is transmitted on sPUCCH

· Spatial bundling for HARQ-ACK of PUSCH before mapping onto 1-slot sPUCCH is supported when configured
· Spatial bundling for HARQ-ACK of PUSCH before mapping onto 2/3-OS sPUCCH is applied.

· FFS on the support of bundling in carrier domain

· Joint coding of HARQ-ACK for PDSCH and sHARQ-ACK for sPDSCH is supported
· CSI of PUSCH is dropped
Offline consensus: 

In case a UE is not capable of simultaneous transmission of different TTI lengths across different carriers for a given band combination, and if UL channels with different TTI lengths are collided across different carriers for the band combination, all of the longer TTI channel(s) (including also PRACH) for the band combinations(are) dropped/stopped.

Offline consensus:

In case of collision of 1ms TTI and multiple sTTIs of potentially different channel types within the same subframe on the same carrier (e.g., primary cell of a PUCCH group), and if sTTI is carrying 1 ms HARQ-ACK, HARQ-ACK of 1ms TTI is carried on the first sTTI of those colliding sTTIs
Offline consensus: 

If a UE is configured with simultaneous transmission of PUSCH and PUCCH, and if PUSCH, PUCCH, and sPUCCH are collided within 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 PUCCH, and shall transmit sPUCCH. The UE shall not resume the dropped/stopped transmission.

· HARQ-ACK of PDSCH is transmitted on sPUCCH.

· CSI on PUSCH or PUCCH is dropped.

Offline consensus:

In the context of HARQ process sharing between TTI and sTTI, the TB size of a codeword for transmission/reception using a specific (s)TTI length is limited by the maximum supported TBS for that respective (s)TTI length. 

Note: The circular buffer rate-matching is based on the TTI length of the initial transmission
Offline consensus:
For the equation in 3GPP TS 36.212, the following changes are applied:
· For slot-PDSCH 
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· For subslot-PDSCH
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Using Kmimo = 1. M_limit is not changed
Offline consensus:

In case the MAC CE only includes one entry for PHR per activated carrier (up to RAN2 decision at RAN2#100)

For PHR transmitted on sPUSCH, the PHR is reported for all activated UL carriers
· For a carrier not configured with sTTI, the principle of legacy PHR computation is reused, i.e. 
· If PUSCH is scheduled on this carrier in the subframe containing the UL sTTI in which the PHR is transmitted, the PHR for this carrier is an actual PHR for the scheduled PUSCH. 
· Otherwise, the PHR for this carrier is a virtual PHR computed assuming the PHR calculation for the subframe. 

· For a carrier configured with sTTI 

· If sPUSCH is scheduled on this carrier in the UL sTTI in which the PHR is transmitted, the PHR for this carrier is an actual PHR for the scheduled sPUSCH.

· If sPUSCH is not scheduled on this carrier, the PHR for this carrier is a virtual PHR computed assuming the PHR calculation for the UL sTTI in which the PHR is transmitted.

Offline consensus:
In case the MAC CE includes up to two entries for PHR per activated carrier (up to RAN2 decision at RAN2#100)

For PHR transmitted on sPUSCH, the PHR is reported for all activated UL carriers

· For a carrier not configured with sTTI, the principle of legacy PHR computation is reused (one entry per activated carrier) 
· If PUSCH is scheduled on this carrier in the subframe containing the UL sTTI in which the PHR is transmitted, the PHR for this carrier is an actual PHR for the scheduled PUSCH. 
· Otherwise, the PHR for this carrier is a virtual PHR computed assuming the PHR calculation for the subframe. 

· For a carrier configured with sTTI (two entries per activated carrier)
· sTTI field in the PHR:

· If sPUSCH is scheduled on this carrier in the UL sTTI in which the PHR is transmitted, the PHR for this carrier is an actual PHR for the scheduled sPUSCH.

· If sPUSCH is not scheduled on this carrier, the PHR for this carrier is a virtual PHR computed assuming the PHR calculation for the UL sTTI in which the PHR is transmitted.
· TTI field in PHR:

· If PUSCH is scheduled on this carrier in the subframe containing the UL sTTI in which the PHR is transmitted, the PHR for this carrier is an actual PHR for the scheduled PUSCH. 
· Otherwise, the PHR for this carrier is a virtual PHR computed assuming the PHR calculation for the subframe. 
Offline consensus:
In case the MAC CE only includes one entry for PHR per activated carrier (up to RAN2 decision at RAN2#100)

For PHR transmitted on PUSCH, the PHR is reported for all activated UL carriers
· Independent of whether sTTI is configured or not for the carrier, the legacy PHR computation is reused
· 
If PUSCH is scheduled on this carrier in the subframe in which the PHR is transmitted, the PHR for this carrier is an actual PHR for the scheduled PUSCH.
· 
Otherwise, the PHR for this carrier is a virtual PHR computed assuming the PHR calculation for the subframe.

Offline consensus:

In case the MAC CE includes up to two entries for PHR per activated carrier (up to RAN2 decision at RAN2#100)

For PHR transmitted on PUSCH, the PHR is reported for all activated UL carriers 
· For the TTI field in PHR, independent of whether sTTI is configured or not for the carrier, the legacy PHR computation is reused

· 
If PUSCH is scheduled on this carrier in the subframe in which the PHR is transmitted, the PHR for this carrier is an actual PHR for the scheduled PUSCH.
· 
Otherwise, the PHR for this carrier is a virtual PHR computed assuming the PHR calculation for the subframe.
· For the sTTI field in PHR, 
· 
If sTTI is configured for that carrier, the PHR for this carrier is a virtual PHR computed assuming the PHR calculation for the sTTI.
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 downselects between the following options:

· Option 2: A guaranteed power for each TTI length is reserved.

·  The power of the earlier transmission (e.g., longer TTI) for CC “c1” is determined by P_{earlier,c1} = min{ required power of the earlier transmission for CC “c1”, Pcmax,c1 }. Note that c1 is a carrier which belongs to the set of carriers, C1, containing the earlier transmission(s). Let the sum of P_{earlier,c1} over all c1’s in set C1 be denoted by P_{earlier,tot}. If P_{earlier,tot}exceeds Pcmax-P_{later,guaranteed}, i.e., the guaranteed power for the earlier transmission, P_{earlier,c1} for all c1’s is scaled down until P_{earlier,tot} does not exceed Pcmax-P_{later,guaranteed}. The power scaling down procedure across the CCs is performed by following the legacy rules. 

·  The power of the later overlapped transmission (e.g., shorter TTI) for CC “c2” is determined by P_{later,c2} = min{ required power of the later transmission for CC “c2”, Pcmax,c2 }. Note that c2 is a carrier which belongs to the set of carriers, C2, containing the later transmission(s).Let the sum of P_{later,c2} over all c2’s in set C2 be denoted by P_{later,tot}.If P_{later,tot} exceeds Pcmax-P_{earlier,guaranteed}+max{0, P_{earlier,guaranteed}-P_{earlier,tot}}, i.e., the total power available for the later transmission, P_{later,c2} for all c2’s is scaled down until P_{later,tot} does not exceed Pcmax-P_{earlier,guaranteed}+max{ 0, P_{earlier,guaranteed}-P_{earlier,tot} }. The power scaling down procedure across the CCs is performed by following the legacy rules.
· Option 3: 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
Proposed offline cosnensus: 
In case simultaneous transmission of different TTI lengths across different carriers is allowed/supported but when the UE is power-limited, the following UE behaviors are defined:
· As long as there are transmissions with different TTI lengths and the UE is power-limited, transmissions with longer TTI lengths are dropped/stopped, based on the following priority rules:
· TTI length > Channel type > UCI type > PUCCH group > cell index 
· Shorter TTI > longer TTI 
· PUCCH > PUSCH with UCI > PUSCH without UCI
· HARQ-ACK/SR > CSI > data > SRS
· Primary PUCCH group > Secondary PUCCH group
· Lower cell index > higher cell index
· HARQ-ACK of the dropped/stopped channel is transmitted on the channel (to be transmitted without dropping/stopping) with the highest priority.
· CSI of the dropped/stopped channel is dropped.

· After the dropping/stopping, if there is only a single TTI for transmission, and if the UE is still power limited, the power allocations in 36.213 are applied.
Proposed offline consensus: 

In case simultaneous transmission of different TTI lengths across different carriers is allowed/supported but when the UE is power-limited, the following UE behaviors are defined:
· As long as there are transmissions with different TTI lengths and the UE is power-limited, transmissions with longer TTI lengths are dropped/stopped, based on the following priority rules:
	sPUCCH of P1 > sPUCCH of P2 > PUCCH of P1 > PUCCH of P2 > 

sPUSCH with UCI of P1 > sPUSCH with UCI of P2> PUSCH with UCI of P1> PUSCH with UCI of P2 > 

sPUSCH without UCI of P1> sPUSCH without UCI of P2 > PUSCH without UCI of P1 > PUSCH without UCI of P2

· For subslot/slot/subframe PUSCH: Lower cell index > higher cell index


· NOTE: P1 – primary PUCCH group, P2 – secondary PUCCH group, if present.

· HARQ-ACK of the dropped/stopped channel is transmitted on the channel (to be transmitted without dropping/stopping) with the highest priority.

· CSI of the dropped/stopped channel is dropped.

· After the dropping/stopping, if there is only a single TTI for transmission, and if the UE is still power limited, the power allocations in 36.213 are applied.
HARQ-ACK > PUCCH group > TTI length > DMRS precense

	sPUSCH with HARQ-ACK of P1 / sPUCCH of P1 > sPUSCH with HARQ-ACK of P2 / sPUCCH of P2 >

PUSCH with HARQ-ACK of P1 / PUCCH of P1 > PUSCH with HARQ-ACK of P2 / PUCCH of P2>

sPUSCH without HARQ-ACK with DMRS of P1 > sPUSCH without HARQ-ACK with DMRS of P2 > 

sPUSCH without HARQ-ACK without DMRS of P1 > sPUSCH without HARQ-ACK of P2 >

PUSCH without HARQ-ACK of P1> PUSCH without HARQ-ACK of P2 > 

· For subslot/slot/subframe PUSCH: Lower cell index > higher cell index


Offline consensus: 
Regardless of whether or not a UE is capable of simultaneous transmission of different TTI lengths across different carriers, UCI of dropped/stopped channel is not allowed to be piggybacked onto channel of different PUCCH group, and will be dropped if there is no channel to be transmitted within the same PUCCH group containing the dropped/stopped channel.
Proposal in chairman notes (come back in online): [RAN2]
In case of switching from 1-slot PDSCH scheduled within sTTIs n-WDL to n-1 (i.e. including all CCs) to a 2-symbol sPDSCH in sTTI/slot n (i.e. including all CCs):

· Whether the UE skips processing 1-slot sPDSCH(s) is up to the UE implementation.

· In case UE skips 1-slot sPDSCH 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 for 1-slot sPDSCH. 

· The UE should attempt to skip the processing of as small number of 1-slot sPDSCH(s) as possible.

In case of switching from the reception of 1-slot sPUSCH grants within sTTIs n-WUL to n-1 (i.e. including all CCs) to the 2-symbol sPUSCH grant in sTTI/slot n (i.e. including all CCs):

· Whether the UE skips processing/transmission of 1-slot sPUSCH(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 1-slot sPUSCH grant(s)

· The value of WUL is a UE capability with the value range of 0 to k-1, where k is the 1-slot TTI UL scheduling time.

· The UE should attempt to skip the processing/transmission of as small number of 1-slot sPUSCH(s) as possible.

Proposal 4: 

Regarding how to determine HARQ-ACK bits of PDSCH when transmitting sPUSCH or sPUCCH, RAN1 downselects among the following options:

· Option 1: No carrier bundling is supported for HARQ-ACK of PDSCH.

· Option 2: Carrier bundling is not supported for HARQ-ACK of PDSCH in case dynamic HARQ-ACK codebook size determination is configured for 1ms TTI, otherwise carrier bundling is applied to HARQ-ACK of PDSCH. 

· Option 3: Carrier bundling is applied to HARQ-ACK of PDSCH when configured in case PUSCH/PUCCH and 2/3-OS sPUSCH is collided within the same subframe on a given carrier

Proposal 19: 
No separate handling of sPUCCH power control between 2-OS and 3-OS sTTI is supported.

R1-1719448
Aspects related to interaction between different TTI lengths
Huawei, HiSilicon

R1-1719845
On interaction between different TTI lengths
Nokia, Nokia Shanghai Bell

R1-1719855
Remaining issues on collision handling between different TTI lengths
LG Electronics

R1-1720022
Remaining aspects related to interaction between different TTI lengths
Intel Corporation

R1-1720238
Remaining aspects related to interaction between different TTI lengths
Samsung

R1-1720393
Remaining aspects related to interaction between different TTI lengths
Qualcomm Incorporated

R1-1720523
Aspects related to the dynamic switching between 1ms TTI and sTTI
Ericsson

R1-1720768
Remaining details on uplink collision handling between different TTI lengths
ITRI
6.1.1.2.2 Remaining details on DL control channel design

Offline consensus

M_total, the maximum allowable number of sPDCCH candidates, equals to 6 for subslot operation and 12 for slot operation.
Offline consensus:

For FS1 and for a UE configured with {2,7} sTTI combination and dynamic codebook size, the DAI counter is increased over the scheduled carriers, and then the DL sTTIs, for which HARQ feedback is expected in the same UL slot. The total DAI is increased over time.
Offline consensus:
Whether dynamic codebook size for sTTI operation can be configured or not follow legacy rules.

Agreement: Offline consensus: Update the previous agreements with the sub-bullet below
In case of SPDCCH and PBCH/PSS/SSS collision, PBCH/PSS/SSS punctures the SPDCCH candidate on the 

overlapping REs

· For DMRS based SPDCCH, the UE is not required to use the sPRG which is/are overlapped with PBCH/PSS/SSS for SPDCCH decoding.
Agreement:

Reception of a PDCCH spanning four symbols is not supported for sTTI operation
Agreement: [RAN2 impact]
An optional UE capability is introduced to indicate the maximum number of blind decodes in UE-specific search space in one subframe for CCs configured with sTTI operation, including both legacy DCI formats and sDCI 

· The number of blind decodes supported by the UE is the field value X*68
· Value ranges for X from 4 to 32

Agreement: [RAN2 impact]
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 for sPDCCH monitoring that apply to non-MBSFN subframes.

Agreement:
The kth sPRG for sPDCCH and sPDSCH contains PRB# 2k and 2k+1, regardless of sTTI length
Agreement: [RAN2 impact]
The granularity of RB allocation for configuring an sPDCCH RB set is 1 RB for CRS-based SPDCCH.
The granularity of RB allocation for configuring an sPDCCH RB set is 2 RB for DMRS-based SPDCCH, aligned with the sPRG.
Agreement: 

The maximum size of the overall search space for sDCI on PDCCH and SPDCCH in an sTTI for 1-slot sTTI is 32 sCCEs.
Agreement: [RAN2 impact]
The number of PDCCH candidate(s) M_sDCI^((L)) at aggregation level L for monitoring sDCI1 in legacy PDCCH region is

· less than or equal to 2 for aggregation level 4 and 8,

· less than or equal to 6 for aggregation level 1 and 2

Agreement: [RAN2 impact]
The number of sPDCCH candidate(s) M_sDCI^((L)) at aggregation level L for monitoring sDCI1 in sPDCCH region is

· less than or equal to 2 for aggregation level 4 and 8,

· less than or equal to 6 for aggregation level 1 and 2
Agreement: 

For localized CRS-based sPDCCH:

· The modulated symbols for a localized CRS-based sPDCCH are mapped to the REs according to step 1-2 below:
· Step 1: Perform a block interleaver within the sREGs for the sPDCCH candidate with aggregation level L, where the number of rows equal to L and the number of columns equal to 4 (i.e. the number of sREGs in an sCCE). The sREGs are written into the matrix row by row and read out column by column
· Step 2: The modulated symbols are mapped to available REs within the interleaved sREGs in increasing order (i.e. one by one manner)
Agreement: 

The scrambling sequence generator for DL DMRS, sPUSCH, sPDSCH, sPDCCH shall be initialized at the start of each subframe as for 1 ms operation.

Agreement: [RAN2 impact]
For determing the sCCEs corresponding to sPDCCH candidate m of the sPDCCH search space at aggregation level L in sPDCCH RB set p in sTTI k,
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Agreement:

If DL and UL sDCI size alignment is supported, a 1-bit DL/UL differentiation flag is inserted into the fields of DL and UL sDCI format.

Agreement:

The size of DAI field in sDCI is the same as the legacy DAI field.
The counting mechanism for CA is the same as in legacy
Agreement:

The size of MIMO-related field (e.g., TPMI information for precoding, precoding information) in DL sDCI format is the same as that in legacy LTE.

Agreement:

The size of RA field in DL sDCI format is as below.

	Bandwidth

RA type
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	Type 0
	4 bits
	8 bits
	6 bits
	8 bits

	Type 2
	6 bits
	6 bits
	8 bits
	9 bits


Agreement:

The bit size of DMRS indication field of DL sDCI format is 1 bit.

Agreement:

Resource allocation type field is removed from the baseline fields of UL sDCI format.

Agreement:
Multi-cluster flag is removed from the baseline fields of UL sDCI format.

Agreement:
The size of ’Cyclic Shift Field mapping table’ (IFDMA or not) for DMRS field is 1 bit.
Agreement:

The size of RA field in UL sDCI format is as below.
	Bandwidth

RA type
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	Type 0
	5 bits
	7 bits
	8 bits
	9 bits


Agreement: [RAN2 impact]
Per RB-set, a UE can be configured to operate in one of the following four modes of sPDCCH rate-matching operation 

· Mode 1: UE rate-matches only around the sDCI scheduling the sPDSCH (if transmitted in the sPDCCH RB-set), otherwise no rate-matching is performed for the RB set. 

· Mode 2: UE rate-matches around the whole sPDCCH RB set 

· Mode 3: UE rate-matches around the whole sPDCCH RB set if sDCI scheduling the sPDSCH is found in the RB-set, otherwise no rate-matching is performed for the RB set. 

· Mode 4: UE rate-matches around the whole sPDCCH RB set if sDCI scheduling the sPDSCH is not found in the RB-set, otherwise UE rate-matches only around the sDCI scheduling the sPDSCH (if transmitted in the sPDCCH RB-set)

· In case two RB sets are overlapping where the sDCI scheduling the sPDSCH, the sDCI is assumed to be found in both RB sets.

Agreement: 

For CRS-based sPDCCH transmission using SFBC, the modulated symbols are not mapped to the orphan REs (i.e. skip the orphan REs)
· Note: An orphan RE is present in an sREG in case of an odd number of available Res

Agreement: 
The maximum number of DL/UL HARQ processes is 16 for FS1 and FS2.
Agreement:
The size of HARQ process ID field in DL and UL sDCI formats is 4 bits.
R1-1719858
Summary of email approval [90b-LTE-07] on details of sDCI formats
LG Electronics

Offline consensus:
All MUST-related fields are removed from the baseline DL sDCI format

Proposed offline consensus: 
SRS request field is removed from the baseline fields of DL/UL sDCI format.

Offline consensus: 

Aperiodic ZP CSI-RS resource indicator for PDSCH RE mapping field is removed from the baseline fields of DL sDCI format.

Offline consensus: 

In case DCI and sDCI sizes are aligned, a 1-bit sDCI/DCI flag is inserted into the baseline fields of DL and UL sDCI format in sTTI number #0.

Offline consensus: 

The size of Cyclic Shift for DMRS and IFDMA configuration field in UL sDCI format is 1 bit.

· Note that Cyclic Shift for DMRS and OCC index and IFDMA configuration field in the baseline UL sDCI format is replaced with Cyclic Shift for DMRS and IFDMA configuration field considering that OCC is not applied to DMRS for sPUSCH.

Offline consensus: 
On a cell where the UE is monitorng for UL and DL sDCI, the size of the UL and DL sDCI are aligned by zero padding.
R1-1719613
Summary of email discussion [90b-LTE-09] on sPDCCH resource reuse for sPDSCH
Nokia, Nokia Shanghai Bell

Proposed offline consensus: 

L1 signaling for activation/de-activation of sTTI operation is not supported in this WI.

Proposed offline consensus: 

Multi-sTTI scheduling is not supported in this WI.
Proposal 9: 

FFS on the bit size (e.g., 1, 2, 3, 4 bits) of sPDCCH resource reuse field (if dynamic mechanism for the reuse of unused sPDCCH resource by explicit indication is agreed to be supported).

Agreeable conclusion 1:

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.

Agreeable proposal 2:

In case dynamic L1 reuse indication is supported, inconsistent L1 signaling indication for two overlapping RB-sets can be supported. FFS how to treat the overlapping resource of two overlapping sCCE group(s)/RB-sets in case of inconsistent L1 reuse indication signaling, and related signaling details.
Proposal 2:
In case dynamic L1 reuse indication is supported, down-select in RAN1#91 between two alternatives for dynamic reuse indication applicable for slot and subslot sPDSCH:

· Alt-1: A L1-based dynamic sPDCCH reuse indication field is always present in sPDSCH assignments transmitted on sPDCCH. Details are FFS. 
· Alt-2: A L1-based dynamic sPDCCH reuse indication is present in sPDSCH assignments transmitted on sPDCCH if configured by higher layers. Details are FFS.

Proposal 3: 

In case dynamic L1 reuse indication is supported, down-select at RAN1#91 one of the following 3 sPDCCH reuse mechanisms:

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

· The sCCEs before and including the last used logical sCCEs/sCCE-group are rate-matched/not-mapped by/into sPDSCH 

· FFS N is configurable or is fixed in specification 

· FFS further details

· Option 2: Indicate by single bit per each group of sCCEs, whether sPDSCH is rate-matched/not-mapped (1) or not-rate-matched/mapped (0) around/into the groups of sCCEs. Separate the sCCEs, in all RB-set(s) configured to the UE for monitoring, into N groups of sCCEs. N bits in sDCI. 

· FFS grouping depends on PDSCH frequency domain RA or not, and details of grouping

· FFS N is configurable or is fixed in specification 

· FFS further details.

· Option 3: Indicate by 1 bit for each sPDCCH RB-set, configured to UE for monitoring, whether sPDSCH is rate-matched/not-mapped (1) or not-rate-matched/mapped (0). (max 2 bits in sDCI)

R1-1719449
Remaining details on DL control channel design
Huawei, HiSilicon

R1-1719857
Remaining issues on DL control channel design
LG Electronics

R1-1719948
On remaining details on DL control channel design
Nokia, Nokia Shanghai Bell

R1-1720023
Remaining details on DL control channel design
Intel Corporation

R1-1720239
Remaining details on sPDCCH-related aspects
Samsung

R1-1720394
Remaining details on DL control channel design
Qualcomm Incorporated

R1-1720524
Remaining aspects of sPDCCH, search space and sDCI
Ericsson

R1-1720916
Remaining details of sTTI DL control channel design
Motorola Mobility, Lenovo
6.1.1.2.3 Remaining details on UL control channel design

R1-1719663
Summary of email discussion 90b-LTE-10 on sPUCCH format design
ZTE, Sanechips

Agreement: [RAN2 impact]
In case positive SR and 2-bit HARQ-ACK are to be transmitted on 2/3-OS sPUCCH in sequence based 2/3-OS sPUCCH, four sPUCCH resources are configured for SR with 2-bit HARQ-ACK.
· The four resources are used for SR+'ACK, ACK', SR+'ACK, NACK', SR+'NACK, ACK', SR+'NACK, NACK' respectively. 
Agreement: 
When only positive SR is to be transmitted on 2/3-symbol sequence based 2-bit sPUCCH, the SR is transmitted on the sPUCCH resource that is used to transmit SR+'NACK, NACK'. 
Agreement:

The shortened format of slot-sPUCCH and 3os subslot-sPUCCH is used in the same cases that the shortened format of PUCCH is used in case of collision with SRS

Agreement:

In case of collision between SRS and sPUSCH the same rate-matching rules apply as in legacy.

· The TBS scaling factor for subslot-sPUSCH is 1/12 in case the last symbol is dropped due to SRS and there is only one data symbol remaining.
Agreement:

The previous agreement is changed according to below:

	For special subframe configurations 10, both sPUSCH and sPUCCH transmission is supported in UpPTS

	Do not support HARQ-ACK on sPUSCH in UpPTS for SSC 10


Agreement: [RAN2 impact]
For the periodicity of sSR sent on 2/3-OS sPUCCH, 2ms periodicity is supported in addition to {1 sTTI, 2 sTTI, 3 sTTI, 4 sTTI, 5 sTTI, 1ms, 5ms, 10 ms}.
Agreement: [RAN2 impact]
For 2/3-OS sequence based sPUCCH, all four sPUCCH resource groups configured by RRC have four sPUCCH resources. 
· In case of 1-bit HARQ-ACK transmission, the first two resources in the indicated groups are used.
· In case of 2-bit HARQ-ACK transmission, all the four resources in the indicated groups are used.
Agreement: [RAN2 impact]
A shortened version of PUCCH Format 4 is used for sPUCCH format 4 for 2/3os and the number of configured RBs is one of the values in the set {1,2,3,4,5,6,8}. 
Agreement:
For PF4-based 2/3-OS sPUCCH format design, IFDMA is not supported, i.e., reuse the shortened version of PUCCH Format 4. 
Offline consensus:
For 1-slot sPUCCH format 1/1a/1b without frequency hopping, the cyclic shift randomization, OCC variations and occupied PRB follow the principle of 1ms PUCCH format 1/1a/1b.

Offline consensus:
For 1-slot sPUCCH format 3, the OCC and occupied PRB follow the principle of 1ms PUCCH format 3.

Offline consensus:
For 1-slot sPUCCH format 1/1a/1b, with frequency hopping the cyclic shift randomization, and occupied PRB follow the principle of 1ms PUCCH format 2/2a/2b.
Offline consensus:
For 2/3os sPUCCH format 1/1a/1b, the cyclic shift randomization, and occupied PRB follow the principle of 1ms PUCCH format 2/2a/2b with the restriction that all possible sPUCCH resource indices in one sPUCCH resource group by configuration need to be mapped to the same PRB pair. 

Offline consensus:
For 2/3os sPUCCH format 1/1a/1b, all SR resource configured by higher layer are mapped to the same PRB pair.

Offline consensus:
Change the previous agreement as per below:

	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.


Offline consensus:

In case of single RB subslot-SPUCCH format 4 allocation and payload of 21 or 22 bits, the UE is not expected to transmit 21 or 22 bits in one PRB.
R1-1719451
Remaining details on UL control channel design
Huawei, HiSilicon

R1-1720525
Remaining aspects of UL control for sTTI
Ericsson

R1-1719662
Remaining issues of sPUCCH design
ZTE, Sanechips

R1-1719846
Remaining details on UL control channel design
Nokia, Nokia Shanghai Bell

R1-1719859
Remaining issues on sPUCCH design
LG Electronics

R1-1720240
Remaining details on sPUCCH-related aspects
Samsung

R1-1720395
Remaining details of UL control channel design
Qualcomm Incorporated

R1-1720934
Discussion on remaining details on UL control channel
KT Corp.

R1-1720969
Discussion on remaining details on UL control channel
KT Corp.

Withdrawn

6.1.1.2.4 Remaining details on DL data channel design

from Summary of email approval [90b-LTE-13] on remaining details of sPDSCH/sPUSCH design (R1-1719957)

Agreement:
sPRG size is 2 for both 2/3os and 7os sTTI and resource allocation type 2.
Offline consensus:
Resource allocation type 2 in sTTI operation is always localized, i.e. PRB-level.
Agreement:
The legacy RIV formula for PDCCH DCI format 1C is reused for 10, 15 and 20 MHz bandwidth by replacing 
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 with sRBG size. 
Agreement:
The baseline DMRS pattern for sPDSCH is applied for MBSFN subframes where CSI-RS is not configured.
Agreement: 
The DMRS pattern is shifted for sPDSCH in MBSFN subframes in sTTI having collision between baseline DMRS and configured ZP and NZP CSI-RS. 

Agreement: [RAN2 impact]
The UE MIMO capability definition is reused for sTTI but is separately reported

Agreement: [RAN2 impact]
If sTTI specific A-CSI reporting is supported, 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.
Agreement: [RAN2 impact]
If sTTI specific A-CSI reporting is supported, 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.

Agreement: [RAN2 impact]
If sTTI specific A-CSI reporting is supported, 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.

Agreement: [RAN2 impact]
If sTTI specific A-CSI reporting is supported, for the sTTI operation, the UE capability which indicates the maximum number of CSI processes to be updated across CCs is reported separately from that of the 1ms TTI operation. 

Agreement: [RAN2 impact]
If sTTI specific A-CSI reporting is supported, the UE is not expected to update CSI associated with all sTTI CSI requests except the max(N_y-N_u,0) when the UE has N_u unreported CSI associated with other aperiodic sTTI CSI requests. A CSI process associated with an sTTI CSI request shall only be counted as unreported in an sTTI before the sTTI where sPUSCH carrying the corresponding CSI is transmitted. The value of N_y is a UE capability, and defined as the maximum number of sTTI CSI processes that the UE is required to update across the CCs.

Agreement: [RAN2 impact]
The ratio of the PDSCH EPRE to CSI-RS EPRE for 1ms TTI and sTTI are configured jointly.

Agreement: [RAN2 impact]
If sTTI specific A-CSI reporting is supported, for PMI reporting, the codebook size restriction is separately (compared to 1 ms operation) indicated via RRC signaling.
Agreement:
If the UE is configured with eMIMO type parameter, then CSI is reported on either PUSCH or PUCCH, and, then A-CSI is not triggerd by sDCI and not reported on sPUSCH.
Agreement: [RAN2]
One of resource allocation types 0 or 2 is configured for sPDSCH via RRC signaling.
Agreement:
For sTTI CSI reporting, the reference resource is defined based on the sTTI.
Offline consensus: 
For configured transmission mode of sPDSCH, the UE is only monitoring the TM dependent sDCI format.

R1-1720402
Summary of [90b-LTE-11] email discussion on remaining details of CSI reporting
Qualcomm Incorporated

Offline consensus: 

For the subslot-sTTI operation, the reference CSI resource is a 2-symbol sTTI.

Offline consensus: 

A fixed CRS overhead for subslot shall be assumed over the CSI reference resource, assuming the average number of CRS REs per sTTI (rounded up to the closest integer)
· if a 4-port CRS is configured, the overhead per sTTI is 4 REs per RB
· if a 2-port CRS is configured, the overhead per sTTI is ceil(16/6)=3
Offline consensus:
The number of available REs assumed for the reference resource for slot operation is the legacy value divided by 2.
Proposed offline consensus: 

For subslot sTTIs, the control overhead assumption is based on the control RB set(s) configured for a UE for monitoring.

· FFS whether the UE should rate-match around the sPDCCH scheduling sPDSCH.

Offline consensus: 

The CSI-RS overhead should not be considered over reference resource.

Offline consensus: 

For aperiodic CSI reporting under the sTTI operation, 
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 is defined with the sTTI granularity.

Offline consensus: 
If the UE is configured with one of the DMRS-based TMs, the DMRS overhead should be considered as in the legacy case.

Offline consensus:

The CSI subband sizes for 2/3-symbol and 1-slot sTTI operation, modified as:

	System Bandwidth
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	Sub-band size

	
	Mode 2-x

(k)
	Mode 3-x
(k)

	6 - 7
	NA
	NA

	8 - 10
	4
	4

	11 - 26
	12
	12

	27 - 63
	12
	12

	64 - 110
	12
	12


Offline consensus: 
The sTTIs in the MBSFN subframes are not considered as valid DL sTTIs for TM1-8 for sTTI CSI reporting.
Proposed offline consensus:
The reported CSI shall be according to the TM configured in the subframe type where the trigger was received. 

Offline consensus:  
For sTTI CSI reporting, all the legacy aperiodic reporting modes are supported.
R1-1719452
sPDSCH and DL DMRS design for short TTI
Huawei, HiSilicon

R1-1719664
Remaining issues on DL data channel design
ZTE, Sanechips

R1-1719949
On remaining details on DL data channel design
Nokia, Nokia Shanghai Bell

R1-1720024
Remaining details of sPDSCH designs
Intel Corporation

R1-1720241
Remaining details on sPDSCH-related aspects
Samsung

R1-1720396
Remaining details of DL data channel design
Qualcomm Incorporated

R1-1720526
Remaining aspects of sPDSCH
Ericsson
6.1.1.2.5 Remaining details on UL data channel design

from Summary of email approval [90b-LTE-13] on remaining details of sPDSCH/sPUSCH design (R1-1719957)

Agreement:
For a UE configured with sTTI, the legacy UL channel interleaver mechanism for UL-SCH data is reused.
Agreement: [RAN2 impact]
For sPUSCH power control, the higher-layer parameter AccumulationEnabled is separately configured for sTTI and 1 ms operation
Offline consensus:
The 1-bit CS field is coded as per table below:
	1-bit CS field in UL grant
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	‘0’
	0
	6
	3
	9
	0
	0
	1
	1

	‘1’
	6
	0
	9
	3
	1
	1
	0
	0


Offline consensus:

The following is used to determine Q’ for UCI on sPUSCH.
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X = 1 for subslot sTTI
X = 2 for slot sTTI
Proposed observation 2: 

Whether to introduce new DMRS and data combinations for 2/3-OS sPUSCH needs further study.
R1-1719453
sPUSCH and UL DMRS design for sPUSCH
Huawei, HiSilicon

R1-1719847
Remaining details on UL data channel design
Nokia, Nokia Shanghai Bell

R1-1719860
UCI on subslot sPUSCH
LG Electronics

R1-1720025
Remaining details of sPUSCH designs
Intel Corporation

R1-1720242
Remaining details on sPUSCH-related aspects
Samsung

R1-1720397
Remaining details of UL data channel design
Qualcomm Incorporated

R1-1720527
Remaining aspects of sPUSCH
Ericsson

R1-1720769
Remaining details on power headroom report for sTTI operation
ITRI

R1-1720770
CSI reporting for sTTI operation
ITRI
6.1.1.2.6 Remaining details on FS2 aspects

from Summary of [90b-LTE-14] Email approval on remaining issues for 1 ms + FS2 (sTTI and 1 ms) + FS3 (R1-1720236)

Agreement:
For slot sTTI in FS2 and for SSC 1,2,3,4,6,7,8, the following pre-defined table is used for the timing between UL grant and sPUSCH. In the following table describing k, sPUSCH is transmitted in slot n+k, where the corresponding UL grant is received in slot n.
	TDD UL/DL
	slot number n

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

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


Agreement: Offline consensus: Update the previous agreement as per below in red.
For the timing between sPDSCH and HARQ-ACK, the following table is used for SSC 0-10. 

· Note: Different numbers in the table below can apply to different SSCs as in case of the same table in legacy.

	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
	
	


NOTE: The number highlighted in red are invalid in case sPDSCH transmission in the second slot in each special subframe is not supported in SSC 1,2,6,7
Offline consensus:
For slot sTTI in FS2 and SSC 0,5,9,10, the following pre-defined table is used for the timing between UL grant and sPUSCH. In the following table describing k, sPUSCH is transmitted in slot n+k, where the corresponding UL grant is received in slot n. The red-colored font is for SSC 10.
	TDD UL/DL
	slot number n

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

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


Offline consensus:
UL Index for scheduling for SSC10 and TDD UL/DL configuration 0 for slot number 2 and 12, and, for TDD UL/DL configuration 6 for slot number 2, is 2-bit, defined as below:
	Bit
	

	00
	6,7,11

	01
	6

	10
	7

	11
	11


Proposed offline consensus:
sPDSCH transmission in the second slot in each special subframe for SSC 1,2,6,7
Option 1: is supported.
Option 2: is not supported
Proposed offline consensus:
In case sPDSCH transmission in the second slot in each special subframe for SSC 1,2,6,7 is supported, the DMRS position is the same as for subslot operation.
R1-1719457
TDD-specific design for short TTI
Huawei, HiSilicon

R1-1719665
Remaining issues on FS2 aspects
ZTE, Sanechips

R1-1720243
Remaining details on FS2 aspects
Samsung

R1-1720398
Remaining details of FS2 aspects
Qualcomm Incorporated

R1-1720528
FS2 aspects of short TTI
Ericsson

R1-1720598
Discussion on remaining TDD specific sTTI issues
CMCC
6.1.1.2.7 Other

R1-1719958
Summary of email discussion [90b-LTE-16] on SPS details
Huawei

Agreement:
In addition to sPDCCH in other sTTIs, UE shall also monitor PDCCH of sTTI#0 for validation of a sDCI with SPS assignments for sPDSCH and sPUSCH.
Proposed offine consensus: 
In case of collision between non-SPS PUSCH and SPS sPUSCH (not carrying HARQ-ACK) in the same subframe on a given carrier, the UE shall 
Option 1: Transmit SPS sPUSCH transmission and drop/stop non-SPS PUSCH transmission

· HARQ-ACK of non-SPS PUSCH is transmitted via SPS sPUSCH. 

· CSI of non-SPS PUSCH is dropped.

Option 2: Transmit non-SPS PUSCH transmission and drop/stop SPS sPUSCH transmission 
Offine consensus: 

In case of collision between non-SPS PUSCH and SPS sPUSCH (carrying HARQ-ACK) in the same subframe on a given carrier, the UE shall transmit SPS sPUSCH transmission and drop/stop non-SPS PUSCH transmission

· HARQ-ACK of non-SPS PUSCH is transmitted via SPS sPUSCH. 

· CSI of non-SPS PUSCH is dropped. 

Offline consensus: 

In case of collision between SPS PUSCH and non-SPS sPUCCH in the same subframe on a given carrier, the UE shall transmit non-SPS sPUCCH transmission and drop/stop SPS PUSCH transmission. 

· Potential HARQ-ACK bits from 1 ms is transmitted via non-SPS sPUCCH. 

· CSI of SPS PUSCH is dropped
Offline consensus: 
The unused field for SPS operation are set for validation of SPS activation/release
· The list of unused fields:

· Activation: TPC (‘0‘), FFS: DMRS (‘0’), 
· Release: TPC (‘0’), DMRS (‘0’), MCS (‘1’), RB assignment (‘1’)
Offline consensus: 
The most significant bit of the modulation and coding scheme field (MCS) in the sDCI for SPS activation is not fixed to zero.
Offline consensus: 
The TPC in DCI format 3/3A is considered in the power control of sPUCCH corresponding to SPS-sPDSCH/SPS-sPUSCH in SPS operation. The power control loop for SPS is not impacted by the UL/DL sDCI. The power control loop for non-SPS is not impacted by DCI format 3/3A.

Offline consensus: [RAN2 impact]
The TPC-index for DCI format 3/3A is separately configured by RRC as part of the SPS configuration (i.e. TPC-PDCCH-config IE) for sTTI and TTI.
Offline consensus:

The processing timing of DCI format 3/3A in sTTI operation is according to legacy n+4 subframe processing timeline.
Offline consensus: 
For DL SPS in subslot TTI with periodicity of 1 sTTI, no DMRS sharing for DL SPS, and the 1-bit DMRS-indication field in DL sDCI for DL SPS is set to '0' for validation. Every sTTI contains DMRS for DMRS-based sPDSCH transmission. 
Offline consensus: 
For UL SPS in subslot TTI with periodicity of 1 sTTI, 1-bit is used to indicate the UL DMRS pattern according to table below. The remaining bit for the UL DMRS indication is used for activation (set to ‘0’). For release, both bits are set to ‘1’.
	sDCI field (1-bit)
	sTTI 0
	sTTI 1
	sTTI 2
	sTTI 3
	sTTI 4
	sTTI 5

	0 (no sharing)
	R D D
	R D
	R D
	R D
	R D
	R D D

	1
	R D D
	D D | R
	R D
	D D | R
	R D
	R D D

	R : Reference symbol

D : Data

 |  : sTTI border


Proposed offline consensus: [RAN 2 impact?]
Different DMRS and/or RPF:
· Option 1: Can be signalled with activation DCI (1-bit CS and 1-bit RPF)
· Nokia, Ericsson, 

· Option 2: Can be configured by RRC (3-bit CS and 1-bit RPF)
· Nokia, Ericsson, Huawei
· Option 3: Can not be configured / signalled (i.e. is hard-coded to ‘0’)
· QC, LGE, Motorola, ZTE
Observation 1: 
The sPDCCH reusing for sPDSCH SPS needs further study.
R1-1719666
Remaining issues on SPS design for shortened TTI
ZTE, Sanechips

R1-1719861
Discussion on sTTI SPS
LG Electronics

R1-1719950
On SPS operation for shorter TTI
Nokia, Nokia Shanghai Bell

R1-1719955
SPS for short TTI
Huawei, HiSilicon

R1-1720532
SPS for sTTI
Ericsson

R1-1720918
SPS for sTTI
Motorola Mobility, Lenovo

R1-1720399
Remaining details of SPS for sTTI operation
Qualcomm Incorporated

R1-1719848
On CSI Reporting for sTTI
Nokia, Nokia Shanghai Bell

R1-1720530
On CSI reporting for sTTI
Ericsson

R1-1720917
CSI aspects of shortened TTI
Motorola Mobility, Lenovo

R1-1719954
sTTI scheduling
Huawei, HiSilicon

R1-1720909
Multi-sTTI scheduling
Huawei, HiSilicon

R1-1720932
Multi-sTTI scheduling
Ericsson
R1-1720908
Discussion on sDCI2
Huawei, HiSilicon

R1-1719450
sPDCCH multiplexing with data
Huawei, HiSilicon

R1-1720529
Multiplexing sPDCCH with sPDSCH/PDSCH
Ericsson

R1-1719455
sPUSCH and sPUCCH power control
Huawei, HiSilicon

R1-1719953
UL PC in CA scenario
Huawei, HiSilicon

R1-1719456
Soft buffer for short TTI
Huawei, HiSilicon

R1-1720531
UE capabilities for sTTI
Ericsson

R1-1720907
UCI on sPUSCH
Huawei, HiSilicon

6.1.1.3 Remaining details on maximum TA and processing time

from Summary of email approval [90b-LTE-13] on remaining details of sPDSCH/sPUSCH design (R1-1719957)

Agreement:
For DL/UL combination of {2, 7}, the UL grant for sPUSCH in slot#x of SF#N is sent:
· 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

Agreement: [RAN2 impact]
For subslot operation the UE can, relating to processing timeline Set 1 and Set 2, indicate the support of either Set 1 or Set 2 for a given reported UE capability. A support of Set 1 implicitly means a support of Set 2, and either set 1 or set 2 can be configured to the UE.
Agreement: [RAN2 impact]
If a UE is configured with subslot sTTI operation for a set of features, i.e., with multiple RB sets of different RS types and/or length, where at least one configured feature requires Set 2 conditions, a single configured processing timeline and maximum TA from higher layer signalling is configured from Set 2 for that PUCCH group. Otherwise, the eNB may configure the UE with a single configured processing timeline and maximum TA from either Set
R1-1719454
Maximum TA and processing time reduction
Huawei, HiSilicon

R1-1720244
Remaining details on maximum TA and processing time
Samsung

R1-1720401
Remaining details of maximum TA and processing time
Qualcomm Incorporated

R1-1720538
Number of HARQ processes for sTTI
Ericsson LM

Withdrawn

R1-1720919
Remaining details of maximum TA and processing timeline for sTTI and sPT
Motorola Mobility, Lenovo

R1-1720990
Remaining details of max TA and processing time
Ericsson LM
6.1.1.4 Other
R1-1719952
Remaining details of CSI feedback for sTTI
Huawei, HiSilicon

R1-1720400
Link-level evaluation of DL data transmission under symbol-dependent impact
Qualcomm Incorporated
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