
3GPP TSG RAN WG1 Meeting #92
         R1-1801876
Athens, Greece, 26 February – 2 March 2018
Agenda Item:
6.2.1.2.7
Source:
Huawei, HiSilicon
Title:
Text proposal on collision between sTTI and TTI
Document for:
Discussion and decision 

1. Introduction

The sPUCCH/sPUSCH and PUCCH/PUSCH collision cases were captured in 36.213 but some agreements on how to piggyback HARQ-ACK, SR, or drop CSI are not clearly described. 

The contribution provides the text proposal for the 1ms TTI and sTTI collision cases to better organize vairous collision cases. In detail, the contribution collects the HARQ-ACK piggyback related issues into Clause 7.3, merges the collision cases of sPUCCH/sPUSCH with PUSCH and the dropping of PUSCH in Clause 8.0, and merges the collision cases of sPUCCH/sPUSCH with PUCCH and the dropping of PUCCH in Clause 10.1.
2. Text proposal

The changing on top of the current specification version is summarized as follows. 
HARQ-ACK piggyback related issues in Clause 7.3

This part provides text proposals on the following aspects:

If the UE is configured with dynamic codebook size, the 1ms HARQ-ACK is piggybacked on sPUCCH/sPUSCH if DAI>0, and the 1ms HARQ-ACK bit number is based on 1ms DAI. 

If the UE is configured with fixed codebook size, the UE always transmit 1ms HARQ-ACK bits based on the active DL carrier number regardless whether 1ms PDSCH is detected.
The definition of HARQ-ACK feedback timing under the collision cases for both FDD and TDD, the spatial bundling for 1ms HARQ-ACKs, and the handling for multiple sTTI colliding 1ms TTI.

Collision between sPUCCH/sPUSCH and 1ms PUSCH in Clause 8.0
This part provides the text proposal on the colliding cases related with PUSCH. The colliding of PUSCH with sPUCCH, PUSCH with sPUSCH, and PUSCH with sPUSCH & sPUCCH, are separately listed in several bullets. Text proposal for the UE behavior on dropping aCSI and piggybacking 1ms HARQ-ACK is also provided here.

Collision between sPUCCH/sPUSCH and 1ms PUCCH in Clause 10.1
This part provides the text proposal on the colliding cases related with PUCCH. The colliding of PUCCH with sPUCCH, PUCCH with sPUSCH, and PUCCH with sPUSCH & sPUCCH, are separately listed in several bullets. Text proposal for the UE behavior on dropping CSI/aCSI and piggybacking 1ms HARQ-ACK is also provided here.
------------------------------------------Start of Text Proposal ----------------------------------------------

< Unchanged parts are omitted >

7.3
UE procedure for reporting HARQ-ACK

If the UE is not configured with ShortTTI-Length, the term 'subframe/slot' refers to a 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' refers to a slot, subframe otherwise, in this clause.

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 unless stated otherwise

· When the procedures are applied for the primary PUCCH group, the terms 'secondary cell', 'secondary cells', 'serving cell', and 'serving cells' in this clause refer to secondary cell, secondary cells, serving cell or serving cells belonging to the primary PUCCH group respectively unless stated otherwise.

· When the procedures are applied for secondary PUCCH group, the terms 'secondary cell', 'secondary cells', 'serving cell' and '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 unless stated otherwise. The term 'primary cell' in this clause refers to the PUCCH-SCell of the secondary PUCCH group.
If each of the serving cell(s) configured for the UE has frame structure type 1, the UE procedure for HARQ-ACK reporting for frame structure type 1 is given in Subclause 7.3.1.

If each of the serving cell(s) configured for the UE has frame structure type 2, the UE procedure for HARQ-ACK reporting for frame structure type 2 is given in Subclause 7.3.2. 

If the UE is configured with more than one serving cell, and if the frame structure type of any two configured serving cells is different, and if the primary cell is frame structure type 1, UE procedure for HARQ-ACK reporting is given in Subclause 7.3.3.

If the UE is configured for more than one serving cell, and if the frame structure type of any two configured serving cells is different, and if the primary cell is frame structure type 2, UE procedure for HARQ-ACK reporting is given in Subclause 7.3.4. 

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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-
if the UE is configured with higher layer parameter ShortTTI-Length and for PDSCH transmissions in a subslot, 
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If the UE is configured with higher layer parameter ShortTTI-Length, and the UE is expected to transmit slot/subslot-based PUCCH including HARQ-ACK and/or CSI and SR if any on slot/subslot 
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-
if the UE is configured with no more than five DL cells, or if the UE is configured by higher layers with codebooksizeDetermination-r13 = cc, the UE also transmits subframe-based HARQ-ACK(s) on the slot/subslot-based PUCCH, where the length of sequence of bits 
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 regardless whether there is associated subframe-based PDSCH detected for any of the DL cell(s) on subframe 
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 is not detected, the corresponding HARQ-ACK bit is NACK.
-

[image: image11.wmf]SFp

kk

=

 is for FDD, and 
[image: image12.wmf]SF

kK

Î

 for TDD where 
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 is defined in Table 10.1.3.1-1B if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH is in the UE-specific search space for subframe-based PDSCH, and in Table 10.1.3.1-1 otherwise.


-
Spatial bundling for the subframe-based HARQ-ACK(s) is applied regardless the higher layer parameter spatialBundlingPUCCH is set TRUE or FALSE.
-
if the UE is configured by higher layers with codebooksizeDetermination-r13 = dai, the UE also transmits subframe-based HARQ-ACK(s) on the slot/subslot-based PUCCH if the total DAI for the associated subframe-based PDSCH(s) on subframe 
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 is larger than 0, where the length of sequence of bits 
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 for TDD where 
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 is defined in Table 10.1.3.1-1B if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH is in the UE-specific search space for subframe-based PDSCH, and in Table 10.1.3.1-1 otherwise.

-
Spatial bundling for the subframe-based HARQ-ACK(s) is applied regardless the higher layer parameter spatialBundlingPUCCH is set TRUE or FALSE.

-
the subframe-based HARQ-ACK(s) in the above cases are transmitted on the first occurred slot/subslot-based PUCCH among the slot/subslot-based PUCCH(s) on which the UE is expected to transmit HARQ-ACK or CSI in subframe 
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If the UE is configured with higher layer parameter ShortTTI-Length, and the UE is scheduled to transmit slot/subslot-based PUSCH or intends to transmit slot/subslot-based PUSCH on 
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-
if the UE is configured with no more than five DL cells, or if the UE is configured by higher layers with codebooksizeDetermination-r13 = cc,

-
if SPDSCH is detected on slot/subslot 
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, the UE transmits both slot/subslot-based HARQ-ACK(s) and subframe-based HARQ-ACK(s) on the slot/subslot-based PUSCH where the length of sequence of bits 
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 regardless whether there is associated subframe-based PDSCH detected for any of the DL cell(s) on subframe 
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-
if subframe-based PDSCH is detected on subframe 
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 and no slot/subslot-based PDSCH is detected for any of the DL cell(s) on slot/subslot 
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if subframe-based PDSCH for any of the DL cell(s) on subframe 
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 is not detected, the corresponding HARQ-ACK bit is NACK.
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 is defined in Table 10.1.3.1-1B if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH is in the UE-specific search space for subframe-based PDSCH, and in Table 10.1.3.1-1 otherwise.
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 for TDD where 
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 is defined in Table 10.1.3.1-1C.

-
Spatial bundling for the subframe-based HARQ-ACK(s) is applied regardless the higher layer parameter spatialBundlingPUCCH is set TRUE or FALSE.

-
if the UE is configured by higher layers with codebooksizeDetermination-r13 = dai, the UE transmits subframe-based HARQ-ACK(s) on the slot/subslot-based PUSCH, if the total DAI for the associated subframe-based PDSCH(s) on subframe 
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 is larger than 0, where the length of sequence of bits 
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 in [4] is determined based on the total DAI.
-
the subframe-based HARQ-ACK(s) in the above cases are transmitted on the first scheduled slot/subslot-based PUSCH among the slot/subslot-based PUCCH(s) on which the UE is expected to transmit HARQ-ACK or CSI in subframe 
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< Unchanged parts are omitted >

8.0
UE procedure for transmitting the physical uplink shared channel
The term "UL/DL configuration" in this Subclause refers to the higher layer parameter subframeAssignment unless specified otherwise. 

Throughout this section, 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, if the UE is configured for subslot uplink transmissions, 
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For a given serving cell, if a UE is configured with higher layer parameter shortProcessingTime, the UE is not expected to receive 

-
more than one uplink scheduling grants for an uplink subframe for both frame structures type 1 and type 2.

-
more than one uplink scheduling grants in downlink subframe for frame structure type 1. 

For a serving cell, and a UE configured with higher layer parameter ShortTTI-Length, 
-
the UE is not expected to transmit subframe-based PUSCH in a given subframe corresponding to PDCCH/EPDCCH with uplink DCI format other than 7-0A/7-0B or without a corresponding PDCCH/EPDCCH if the UE detects PDCCH/SPDCCH with uplink DCI format 7-0A/7-0B corresponding to a slot/subslot-based PUSCH transmission in the same subframe or if the UE transmits a slot/subslot-based PUSCH without a corresponding PDCCH/SPDCCH. If the subframe-based PUSCH is triggered to include aperiodic CSI, the aperiodic CSI is dropped. Whether and how to transmit subframe-based HARQ-ACK on the slot/subslot-based PUSCH is defined in subclause 7.3. 


-
the UE is not expected to transmit subframe-based PUSCH in a given subframe corresponding to PDCCH/EPDCCH with uplink DCI format other than 7-0A/7-0B received in subframe n if the UE detects PDCCH/SPDCCH with uplink DCI format 7-0A/7-0B in any subframe from subframe n+1 to subframe n+WUL corresponding to a PUSCH transmission, and WUL is indicated by skipSubframeProcessing capability [12],
-
the UE is not expected to transmit subframe-based PUSCH in  a given subframe corresponding to PDCCH/EPDCCH with uplink DCI format other than 7-0A/7-0B or without a corresponding PDCCH/EPDCCH if the UE is expected to transmit slot/subslot-based PUCCH including HARQ-ACK and/or CSI and SR if any on a slot/subslot of the same subframe.  If the subframe-based PUSCH is triggered to include aperiodic CSI, the aperiodic CSI is dropped. Whether and how to transmit subframe-based HARQ-ACK on the slot/subslot-based PUCCH is defined in subclause 7.3. 


-
the UE is not expected to transmit either subframe-based PUCCH or subframe-based PUSCH  corresponding to PDCCH/EPDCCH with uplink DCI format other than 7-0A/7-0B or without a corresponding PDCCH/EPDCCH in a given subframe if simultaneous PUSCH and PUCCH transmission is configured for the UE, if the UE detects PDCCH/SPDCCH with uplink DCI format 7-0A/7-0B corresponding to a slot/subslot-based PUSCH transmission in the same subframe or if the UE transmits a slot/subslot-based PUSCH without a corresponding PDCCH/SPDCCH.  If the subframe-based PUSCH is triggered to include aperiodic CSI, the aperiodic CSI is dropped. If there is collision of periodic CSI on the same subframe, the periodic CSI is dropped. Whether and how to transmit subframe-based HARQ-ACK on the slot/subslot-based PUSCH is defined in subclause 7.3.

For a serving cell, and a UE configured with higher layer parameter ShortTTI-Length, the UE is not expected to transmit PUSCH corresponding to PDCCH/SPDCCH with uplink DCI format 7-0A/7-0B in UpPTS of the special subframe in frame structure type 2 with special subframe configuration 0-9.

For a UE configured with more than one serving cell and not capable of simultaneous transmission of different uplink signal durations to different serving cells as indicated by UE capability simultaneousTx-differentTx-duration, in case of a collision between 

-
a slot-based PUSCH of first serving cell and a subframe-based PUSCH/PUCCH/SRS/PRACH of second serving cell or 

-
a subslot-based PUSCH of first serving cell and a subframe/slot-based PUSCH/PUCCH/SRS/PRACH of second serving cell

the uplink transmission(s) of the second serving cell are dropped.
< Unchanged parts are omitted >

10.1
UE procedure for determining physical uplink control channel assignment

< Unchanged parts are omitted >

If a UE is not configured with simultaneous transmission of PUSCH and PUCCH, and if at least one PUSCH and two PUCCHs or at least one PUCCH and two PUSCHs are collided within the same subframe on a given carrier, prioritization and collision handling between PUSCH and PUCCH spanning the same number of symbols (given in this clause) is first applied, followed by prioritization and collision handling of PUSCH and PUCCH spanning different number of symbols (given in this clause).
A UE transmits PUCCH only on the primary cell.

A UE is configured by higher layers to transmit PUCCH on one antenna port [image: image46.wmf])
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. PUCCH format 4 and PUCCH format 5 can only be transmitted on one antenna port [image: image48.wmf])
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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 is expected to transmit slot/subslot-based PUCCH including HARQ-ACK and/or CSI and SR if any on a slot/subslot of the same subframe . If the slot/subslot-based PUCCH contains valid SR resources, SR that was prepared as part of the subframe-based PUCCH transmission is transmitted on the slot/subslot-based PUCCH. If there is collision of periodic CSI on the same subframe, the periodic CSI is dropped. Whether and how to transmit subframe-based HARQ-ACK on the slot/subslot-based PUCCH is defined in subclause 7.3.


-
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. If there is collision of periodic CSI on the same subframe, the periodic CSI is dropped. Whether and how to transmit subframe-based HARQ-ACK on the slot/subslot-based PUSCH is defined in subclause 7.3.
-
the UE is not expected to transmit either subframe-based PUCCH or subframe-based PUSCH corresponding to PDCCH/EPDCCH with uplink DCI format other than 7-0A/7-0B or without a corresponding PDCCH/EPDCCH in a given subframe if simultaneous PUSCH and PUCCH transmission is configured for the UE, if the UE is expected to transmit slot/subslot-based PUCCH including HARQ-ACK and/or CSI and SR if any on a slot/subslot of the same subframe. If the subframe-based PUSCH is triggered to transmit aperiodic CSI, the aperiodic CSI is dropped. If there is collision of periodic CSI on the same subframe, the periodic CSI is dropped. Whether and how to transmit subframe-based HARQ-ACK on the slot/subslot-based PUCCH is defined in subclause 7.3.



For a UE configured with more than one serving cell and not capable of simultaneous transmission of different uplink signal durations to different serving cells as indicated by UE capability simultaneousTx-differentTx-duration, in case of a collision between 

-
a slot-based PUCCH of first serving cell and a subframe-based PUSCH/PUCCH/SRS/PRACH of second serving cell or 

-
a subslot-based PUCCH of first serving cell and a subframe/slot-based PUSCH/PUCCH/SRS/PRACH of second serving cell

the uplink transmission(s) of the second serving cell are dropped.

For a UE configured with higher layer parameter ul-TTI-Length, and not configured with simultaneous PUSCH and PUCCH transmissions, the UE is not expected to transmit PUCCH and demodulation reference signal for PUSCH in a slot/subslot in which the UE does not transmit PUSCH.


< Unchanged parts are omitted >

10.1.2
FDD HARQ-ACK feedback procedures

For FDD and for a UE not configured with PUCCH format 4/5 and transmitting HARQ-ACK using PUCCH format 1b with channel selection or PUCCH format 3, the UE shall determine the number of HARQ-ACK bits, [image: image49.wmf]O

, based on the number of configured serving cells and the downlink transmission modes configured for each serving cell. The UE shall use two HARQ-ACK bits for a serving cell configured with a downlink transmission mode that support up to two transport blocks; and one HARQ-ACK bit otherwise. 

-------------------------------------------End of Text Proposal ----------------------------------------------
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