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1. Summary of proposed changes for DL data channels

The proposed changes in this document address the following aspects. Some of them were discussed offline and the corresponding offline TP number is provided for convenience.
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2. Correction to UE sounding procedures (36.213)
Changes to the DL sTTI numbering are needed for these reasons: 

RAN1 made the following agreement:

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

	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}.

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


In the current implementation in the specifications, the defined shortened versions of SPUCCH are not referenced to.

The proposed changes to the DL sTTI numbering were discussed offline as part of TP#11 in email discussion [sTTI&SPT-RAN1#92b-11]

The proposed changes to 36.211 are:

· Incuding references to the definition of the shortenened SPUCCH formats in 36.211 to clarify that the same rules are applied in case of sounding procedures
	First and only modified clause (8.2)


8.2
UE sounding procedure

<Omitted>
If a UE is not configured with multiple TAGs and the UE is not configured with the parameter srs-UpPtsAdd for trigger type 1, or if a UE is not configured with multiple TAGs and the UE is not configured with more than one serving cell of different CPs, or if a UE is configured with multiple TAGs and SRS and PUCCH format 2/2a/2b happen to coincide in the same subframe in the same serving cell, except when the SRS is on a TDD serving cell not configured for PUSCH/PUCCH transmission,

-
The UE shall not transmit type 0 triggered SRS whenever type 0 triggered SRS and PUCCH format 2/2a/2b transmissions happen to coincide in the same subframe;

-
The UE shall not transmit type 1 triggered SRS whenever type 1 triggered SRS and PUCCH format 2a/2b or format 2 with HARQ-ACK transmissions happen to coincide in the same subframe;

-
The UE shall not transmit PUCCH format 2 without HARQ-ACK whenever type 1 triggered SRS and PUCCH format 2 without HARQ-ACK transmissions happen to coincide in the same subframe.

If a UE is not configured with multiple TAGs and the UE is not configured with the parameter srs-UpPtsAdd for trigger type 1, or if a UE is not configured with multiple TAGs and the UE is not configured with more than one serving cell of different CPs, or if a UE is configured with multiple TAGs and SRS and PUCCH happen to coincide in the same subframe/slot/subslot in the same serving cell, except when the SRS is on a TDD serving cell not configured for PUSCH/PUCCH transmission,

-
The UE shall not transmit SRS whenever SRS transmission and PUCCH transmission carrying HARQ-ACK and/or positive SR happen to coincide in the same subframe/slot/subslot if the parameter ackNackSRS-SimultaneousTransmission is FALSE; 

-
For FDD-TDD and primary cell frame structure 1, the UE shall not transmit SRS in a symbol whenever SRS transmission and PUCCH transmission carrying HARQ-ACK and/or positive SR using shortened format as defined in Subclauses 5.4.1, 5.4.2A, 5.4.2B, 5.4.2C and 5.4A of [3] happen to overlap in the same symbol if the parameter ackNackSRS-SimultaneousTransmission is TRUE.
-
Unless otherwise prohibited, the UE shall transmit SRS whenever SRS transmission and PUCCH transmission carrying HARQ-ACK and/or positive SR using shortened format as defined in Subclauses 5.4.1, 5.4.2A and  5.4A of [3] happen to coincide in the same subframe/slot/subslot if the parameter ackNackSRS-SimultaneousTransmission is TRUE.

If a UE is not configured with multiple TAGs and the UE is not configured with the parameter srs-UpPtsAdd for trigger type 1, or if a UE is not configured with multiple TAGs and the UE is not configured with more than one serving cell of different CPs, the UE shall not transmit SRS whenever SRS transmission on any serving cells and PUCCH transmission carrying HARQ-ACK and/or positive SR using normal PUCCH format as defined in Subclauses 5.4.1, 5.4.2A and 5.4A of [3] happen to coincide in the same subframe.
In UpPTS, whenever SRS transmission instance overlaps with the PRACH region for preamble format 4 or exceeds the range of uplink system bandwidth configured in the serving cell, the UE shall not transmit SRS.
For a TDD serving cell d not configured for PUSCH/PUCCH transmission, denote as s0(d) the corresponding serving cell whose UL transmissions may be interrupted as signalled by srs-SwitchFromServCellIndex. Define the set S(d)= {s0(d)… sN-1(d)} as the set of serving cells that meet the all the following conditions:

-
{s0(d)… sN-1(d)} are in the same band as s0(d).

-
{s0(d)… sN-1(d)} have the same CP as s0(d).

-
{s0(d)… sN-1(d)} are in the same TAG as s0(d).

The following prioritization rules shall be applied when transmitting SRS over serving cell d when the simultaneous transmission of SRS and other signal/channel would result in uplink transmissions beyond the UE's indicated uplink carrier aggregation capability included in the UE-EUTRA-Capability [12]:

-
If PUSCH/PUCCH transmission carrying HARQ-ACK/positive SR/RI/PTI/CRI and/or PRACH on a serving cell in set S(d) overlaps in the same symbol with the SRS transmission (including any interruption due to uplink or downlink RF retuning time [10]) on serving cell d, then the UE shall not transmit SRS. Otherwise,

-
if PUSCH transmission carrying aperiodic CSI on a serving cell in set S(d) overlaps in the same symbol with the SRS transmission (including any interruption due to uplink or downlink RF retuning time [10]) in serving cell d, and if the SRS transmission is a type 0 SRS transmission, then the UE shall not transmit the type 0 SRS. Otherwise,

-
if PUSCH transmission on a serving cell in set S(d) overlaps in more than one symbol with the SRS transmission (including any interruption due to uplink or downlink RF retuning time [10]) in serving cell d, then the UE shall drop the PUSCH transmission. If PUCCH/SRS transmission on a serving cell in set S(d) overlaps in the same symbol with the SRS transmission (including any interruption due to uplink or downlink RF retuning time [10]) on serving cell d, the UE shall drop the PUCCH/SRS transmission.

The parameter ackNackSRS-SimultaneousTransmission provided by higher layers determines if a UE is configured to support the transmission of HARQ-ACK on PUCCH and SRS in one subframe/slot/subslot. If it is configured to support the transmission of HARQ-ACK on PUCCH and SRS in one subframe/slot/subslot, then in the cell specific SRS subframes of the primary cell in case of subframe-based PUCCH or in the last slot/subslot of the cell specific SRS subframes of the primary cell in case of slot/subslot-based PUCCH,

-
if the UE transmits PUCCH format 1/1a/1b/3, the UE shall transmit HARQ-ACK and SR using the shortened PUCCH format as defined in Subclauses 5.4.1, 5.4.2A, 5.4A.2 and 5.4A.3 of [3], where the HARQ-ACK or the SR symbol corresponding to the SRS location is punctured. 
-
If the UE transmits PUCCH format 4/5 partly or fully overlapping with the cell specific SRS bandwidth in the cell specific SRS subframes of the primary cell, then UE shall transmit UCI using the shortened PUCCH format as defined in Subclauses 5.4.2B, 5.4.2C and 5.4A.4 of [3].
For PUCCH format 1/1a/1b/3, this shortened PUCCH format shall be used in a cell specific SRS subframe or the last slot/subslot of the cell specific SRS subframe of the primary cell even if the UE does not transmit SRS in that subframe. For PUCCH format 4/5, this shortened PUCCH format shall be used if the PUCCH transmission partly or fully overlaps with the cell-specific SRS bandwidth in the cell specific SRS subframes or the last slot/subslot of the cell specific SRS subframes of the primary cell even if the UE does not transmit SRS in that subframe, or if the UE transmits SRS in that subframe even if the PUCCH format 4/5 does not partly or fully overlap with the cell-specific SRS. The cell specific SRS subframes are defined in Subclause 5.5.3.3 of [3]. Otherwise, the UE shall use the normal PUCCH format 1/1a/1b as defined in Subclause 5.4.1 and 5.4A.2 of [3] or normal PUCCH format 3 as defined in Subclause 5.4.2A and 5.4A.3 or normal PUCCH format 4 as defined in Subclause 5.4.2B and 5.4A.4 or normal PUCCH format 5 as defined in Subclause 5.4.2C of [3].

<Omitted>
	End of modifications


3. Correction of FDD HARQ-ACK feedback procedures for {2,7} (36.213)

Changes to FDD HARQ-ACK feedback procedures  are needed for these reasons: 

RAN1 made the following 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⌋


In the current implementation in the specifications, this timing is not captured for the FDD HARQ-ACK feedback procedures. 
The proposed changes to  FDD HARQ-ACK feedback procedures were discussed offline as part of TP#12 in email discussion [sTTI&SPT-RAN1#92b-12]

The proposed change to 36.213 is to capture the missing timing. 

	For information
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	{0,1} in subframe n-1

{5} in subframe n-2


	First and only modified clause (10.1.2)


10.1.2
FDD HARQ-ACK feedback procedures

< Omitted >

Throughout this section,

-
if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH is in the UE-specific search space,
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otherwise,
-
if the UE is configured with higher layer parameter ShortTTI-Length and the corresponding PDCCH/SPDCCH with DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G is detected in a subslot, 
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10.1.2.1
FDD HARQ-ACK procedure for one configured serving cell

HARQ-ACK transmission on two antenna ports [image: image14.wmf]])
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For FDD and one configured serving cell, the UE shall use PUCCH resource [image: image15.wmf])
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 mapped to antenna port p for PUCCH format 1a/1b [3], where

< Omitted>

-
For slot-based PUCCH, and for transmission of up to 2 HARQ-ACK bits in slot 
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, when at least one HARQ-ACK bit is sent in response to a PDSCH transmission indicated by the detection of a corresponding PDCCH/SPDCCH with DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G, or, for a PDCCH/SPDCCH indicating downlink SPS release:

-
in slot 
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in any of the subslot numbers listed in table 1
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or, when scheduling request is sent in slot 
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on a resource configured by higher layer parameter sr-slotSPUCCH-IndexFH or sr-slotSPUCCH-IndexNoFH,
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 mapped to antenna port p for slot-based PUCCH transmission using format 1a/1b [3], where the value of [image: image24.wmf])
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< Omitted >

10.1.2.2
FDD HARQ-ACK procedures for more than one configured serving cell

10.1.2.2.2
PUCCH format 3 HARQ-ACK procedure

For PUCCH format 3, the UE shall use PUCCH resource [image: image31.wmf])

~

,

3

(

PUCCH

p

n

 or [image: image32.wmf])

~

,

1

(

PUCCH

p

n

 for transmission of HARQ-ACK in subframe/slot [image: image33.wmf]n

 for [image: image34.wmf]p

~

 mapped to antenna port p where
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-
for slot-based PUCCH, and for transmission of up to 2 HARQ-ACK bits in slot 
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, when at least one HARQ-ACK bit is sent in response to a PDSCH transmission indicated by the detection of a corresponding PDCCH/SPDCCH with DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G, or, for a PDCCH/SPDCCH indicating downlink SPS release:

- 
in slot 
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in any of the subslot numbers listed in table 1
0.1-1 

· or, when scheduling request is sent in slot 
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on a resource configured by higher layer parameter sr-slotSPUCCH-IndexFH or sr-slotSPUCCH-IndexNoFH, 

· the UE shall then use PUCCH format 1a/1b and PUCCH resource [image: image38.wmf])
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-
for transmission of 3-11 HARQ-ACK bits on slot-based PUCCH when at least one HARQ-ACK bit is sent in response to a PDSCH transmission indicated by the detection of a corresponding PDCCH/SPDCCH with DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G, or, for a PDCCH/SPDCCH indicating downlink SPS release:

· -
in slot 
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, or, 
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in any of the subslot numbers listed in table 1
0.1-1
or, when scheduling request is sent in slot 
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on a resource configured by higher layer parameter sr-slotSPUCCH-IndexFH or sr-slotSPUCCH-IndexNoFH, 

the UE shall then use PUCCH format 3, if configured by higher layers, and PUCCH resource[image: image48.wmf])
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 is determined according to higher layer configuration n3SPUCCH-AN-List and Table 10.1.2.2.2-1.
10.1.2.2.3
PUCCH format 4 HARQ-ACK procedure

For PUCCH format 4, the UE shall use PUCCH resource 
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 for transmission of HARQ-ACK and scheduling request (if any) and periodic CSI (if any) in subframe/slot/subslot [image: image52.wmf]n
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 mapped to antenna port p where

< Omitted >

-
for transmission of up to 2 HARQ-ACK bits, 

-
in slot 
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for slot-based PUCCH when at least one HARQ-ACK bit is sent in response to a PDSCH transmission indicated by the detection of a corresponding PDCCH/SPDCCH with DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G, or, for a PDCCH/SPDCCH indicating downlink SPS release:

-
in slot 
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in any of the subslot numbers listed in table 1
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, or. when scheduling request is sent in slot 
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on a resource configured by higher layer parameter sr-slotSPUCCH-IndexFH or sr-slotSPUCCH-IndexNoFH, 


the UE shall then use PUCCH format 1a/1b and PUCCH resource [image: image57.wmf])
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< Omitted >

-
for transmission of more than 2 HARQ-ACK bits, the UE shall use PUCCH format 4, and PUCCH resource
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is determined according to higher layer configuration and Table 10.1.2.2.3-1, 

-
for slot-based PUCCH and when the UE is not configured with PUCCH format 3, and at least one HARQ-ACK bit is sent in response to a PDSCH transmission indicated by the detection of a corresponding PDCCH/SPDCCH with DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G, or, for a PDCCH/SPDCCH indicating downlink SPS release 

-
in slot 
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 or 
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in any of the subslot numbers listed in table 1
0.1-1

or, when scheduling request is sent in slot 
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on a resource configured by higher layer parameter sr-slotSPUCCH-IndexFH or sr-slotSPUCCH-IndexNoFH
,

< Omitted >

-
for slot-based PUCCH and for transmission of 12 or more HARQ-ACK bits, the UE shall use PUCCH format 4, and PUCCH resource
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is determined according to higher layer configuration and Table 10.1.2.2.3-1, when the UE is configured with PUCCH format 3, and at least one HARQ-ACK bit is sent in response to a PDSCH transmission indicated by the detection of a corresponding PDCCH/SPDCCH with DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G, or, for a PDCCH/SPDCCH indicating downlink SPS release 

-
in slot 
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or when scheduling request is sent in slot 
[image: image70.wmf]n

on a resource configured by higher layer parameter sr-slotSPUCCH-IndexFH or sr-slotSPUCCH-IndexNoFH.

	End of modifications


4. Miscellaneous corrections to SPUCCH (36.213)
Corrections are needed for these reasons: 

· Some of the proposed changes in the endorsed R1-1802931 was left out at RAN1#92 since the discussion was only focusing on essential corrections.
 The Miscellaneous corrections to SPUCCH were discussed offline as part of TP#32 in email discussion [sTTI&SPT-RAN1#92b-32]

The proposed change to 36.213 is to capture the changes proposed that were left out at RAN1#92.
	First modified subclause (6.4.2)


10
Physical uplink control channel procedures

If the UE is configured with ShortTTI-Length, PUCCH in this clause refers to SPUCCH defined in [3] if the HARQ-ACK is sent in response to PDSCH scheduled by DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G or scheduling request is sent on resources configured by higher layer parameter sr-slotSPUCCH-IndexFH or sr-slotSPUCCH-IndexNoFH or sr-subslotSPUCCH-Resource for slot/subslot-based transmissions, unless otherwise noted. 

If the UE is not configured with ShortTTI-Length or the UE is configured with ShortTTI-Length, and UCI is to be transmitted in a subframe, the term 'subframe/slot/subslot' or 'subframe/slot' only applies to ‘subframe’ in this clause.

If the UE is configured with ShortTTI-Length, and UCI is to be transmitted in a slot, the term 'subframe/slot/subslot' or 'slot/subslot' or 'subframe/slot' only applies to ‘slot’ in this clause.

If the UE is configured with ShortTTI-Length, and UCI is to be transmitted in a subslot, the term 'subframe/slot/subslot' or 'slot/subslot' only applies to ‘subslot’ in this clause.

If the UE is configured with a SCG, the UE shall apply the procedures described in this clause for both MCG and SCG

-
When the procedures are applied for MCG, the terms 'secondary cell', 'secondary cells', 'serving cell', 'serving cells' in this clause refer to secondary cell, secondary cells, serving cell, serving cells belonging to the MCG respectively.

-
When the procedures are applied for SCG, the terms 'secondary cell', 'secondary cells', 'serving cell', 'serving cells' in this clause refer to secondary cell, secondary cells (not including PSCell), serving cell, serving cells belonging to the SCG respectively. The term 'primary cell' in this clause refers to the PSCell of the SCG.

If the UE is configured with a PUCCH-SCell, the UE shall apply the procedures described in this clause for both primary PUCCH group and secondary PUCCH group
-
When the procedures are applied for the primary PUCCH group, the terms 'secondary cell', 'secondary cells', 'serving cell', 'serving cells' in this clause refer to secondary cell, secondary cells, serving cell, serving cells belonging to the primary PUCCH group respectively.

-
When the procedures are applied for secondary PUCCH group, the terms 'secondary cell', 'secondary cells', 'serving cell', 'serving cells' in this clause refer to secondary cell, secondary cells (not including the PUCCH-SCell), serving cell, serving cells belonging to the secondary PUCCH group respectively. The term 'primary cell' in this clause refers to the PUCCH-SCell of the secondary PUCCH group.

If a UE is configured with a LAA Scell, the UE shall apply the procedures described in this clause assuming frame structure type 1 for the LAA Scell unless stated otherwise. 

A UE is not expected to be configured with PUCCH on a LAA SCell.
	First modified subclause (10.1)


10.1
UE procedure for determining physical uplink control channel assignment

< Omitted >

If a UE is not configured with simultaneous transmission of PUSCH and PUCCH, and if at least one subframe based PUSCH collides within the same subframe on a given carrier with at least two of subslot/slot-PUSCH or subslot/slot-SPUCCHs, prioritization and collision handling between PUSCH and SPUCCH of the same duration (subslot/slot) is first applied, followed by prioritization and collision handling of PUSCH and PUCCH of different duration (subframe/subslot/slot). The handling in both collision cases are given in this subclause.
< Omitted >

For a serving cell, and a UE configured with higher layer parameter ShortTTI-Length, in case of a collision between a subframe-based PUCCH and slot/subslot-based PUCCH in a subframe, the subframe-based PUCCH transmission is dropped. If the slot/subslot-based PUCCH coincides with a SR transmission instance, SR that was prepared as part of the subframe-based PUCCH transmission is transmitted on the slot/subslot-based PUCCH, in case SR is not already prepared for the subframe-based PUCCH. The UE shall transmit the HARQ-ACK response associated with the subframe-based PUCCH using the slot/subslot-based PUCCH. The UE shall apply spatial HARQ-ACK bundling on the HARQ-ACK response associated with the subframe-based PUCCH

-
in case subslot-based PUCCH is used

-
in case slot-based PUCCH is used if bundling is configured for the cell (see spatialBundlingPUCCH in 3GPP TS 36.331 [11]).
For a serving cell, and a UE configured with higher layer parameter ShortTTI-Length, the UE is not expected to transmit subframe-based PUCCH in a given subframe if the UE detects PDCCH/SPDCCH with uplink DCI format 7-0A/7-0B corresponding to a PUSCH transmission in the same subframe. In this case, the UE shall transmit the HARQ-ACK response associated with the subframe-based PUCCH on PUSCH. The UE shall apply spatial HARQ-ACK bundling on the HARQ-ACK response associated with the subframe-based PUCCH

-
in case subslot-based PUSCH is used

-
in case slot-based PUSCH is used if bundling is configured for the cell (see spatialBundlingPUSCH in 3GPP TS 36.331 [11]).
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