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1.
Introduction

The sTTI WI was completed at RAN#78 (core part set to 99%), see [1] and [3]. The work item was also described in the WI summary, [2].

This document proposes changes to align the terminology between specifications, according to R1-1802927.
2.
Pseudo CR coversheet

	Reason for change:
	Terminology for sTTI is not aligned between specifications



	
	

	Summary of change:
	Terminology of sTTI is aligned based on R1-1802927
 

	
	

	Consequences if not approved:
	Terminology for sTTI will not be aligned

	
	

	Clauses affected:
	  5.1, 5.1.1, 5.1.2, 7.1, 7.1.6, 7.1.9, 7.2, 7.2.1, 7.3, 7.3.2, 8.0, 8.0.1, 8.0.1, 8.3, 8.6.3, 9.1.1, 9.1.6, 9.2, 10


3.
TP / Pseudo CR to 36.213
	Modified subclause 5.1


5.1
Uplink power control

If the UE is configured with ShortTTI, 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/1B/1C/1D/1E/1F/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 or the UE is configured with ShortTTI, and UCI is to be transmitted in a subframe, the term 'subframe/slot/subslot' or 'subframe/slot' refers to a subframe in this clause.

If the UE is configured with ShortTTI, and UCI is to be transmitted in a slot, the term 'subframe/slot/subslot' or 'slot/subslot' or 'subframe/slot' refers to a slot in this clause.

If the UE is configured with ShortTTI, and UCI is to be transmitted in a subslot, the term 'subframe/slot/subslot' or 'slot/subslot' refers to a subslot in this clause. 

Throughout this section, if the UE is configured with higher layer parameter ShortTTI 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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is determined based on higher layer configuration (see proc-Timeline in 3GPP TS 36.331 [11]) from 
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.Uplink power control controls the transmit power of the different uplink physical channels. 

If a UE is configured with a LAA SCell for uplink transmissions, the UE shall apply the procedures described for PUSCH and SRS in this clause assuming frame structure type 1 for the LAA SCell unless stated otherwise.

For PUSCH, the transmit power 
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 defined in Subclause 5.1.1, is first scaled by the ratio of the number of antennas ports with a non-zero PUSCH transmission to the number of configured antenna ports for the transmission scheme. The resulting scaled power is then split equally across the antenna ports on which the non-zero PUSCH is transmitted. 

For PUCCH or SRS, the transmit power 
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, defined in Subclause 5.1.1.1, or
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 is split equally across the configured antenna ports for PUCCH or SRS. 
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defined in Subclause 5.1.3.

A cell wide overload indicator (OI) and a High Interference Indicator (HII) to control UL interference are defined in [9].

For a serving cell with frame structure type 1, a UE is not expected to be configured with UplinkPowerControlDedicated-v12x0.

5.1.1
Physical uplink shared channel

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 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, serving cell, serving cells belonging to the secondary PUCCH group respectively.
5.1.1.1
UE behaviour

The setting of the UE Transmit power for a Physical Uplink Shared Channel (PUSCH) transmission is defined as follows.

If the UE transmits PUSCH without a simultaneous PUCCH for the serving cell 
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, then the UE transmit power 
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 for PUSCH transmission in subframe/slot/subslot i for the serving cell 
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is given by
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If the UE transmits PUSCH simultaneous with PUCCH for the serving cell 
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, then the UE transmit power 
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 for the PUSCH transmission in subframe/slot/subslot i for the serving cell 
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 is given by
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If the UE is not transmitting PUSCH for the serving cell c, for the accumulation of TPC command received with DCI format 3/3A for PUSCH, the UE shall assume that the UE transmit power 
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 for the PUSCH transmission in subframe i for the serving cell 
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 is computed by
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where,
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is the configured UE transmit power defined in [6] in subframe/slot/subslot i for serving cell 
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 and 
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. If the UE transmits PUCCH without PUSCH in subframe 
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for the serving cell c, for the accumulation of TPC command received with DCI format 3/3A for PUSCH, the UE shall assume 
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 as given by Subclause 5.1.2.1. If the UE does not transmit PUCCH and PUSCH in subframe 
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 for the serving cell c, for the accumulation of TPC command received with DCI format 3/3A for PUSCH, the UE shall compute 
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 assuming MPR=0dB, A-MPR=0dB, P-MPR=0dB and TC =0dB, where MPR, A-MPR, P-MPR and TC are defined in [6].
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defined in Subclause 5.1.2.1

-
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is the bandwidth of the PUSCH resource assignment expressed in number of resource blocks valid for subframe/slot/subslot i and serving cell 
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-
If the UE is configured with higher layer parameter UplinkPowerControlDedicated-v12x0 for serving cell 
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 and if subframe 
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 belongs to uplink power control subframe set 2 as indicated by the higher layer parameter tpc-SubframeSet-r12, 
-
when j=0, 
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, where j=0 is used for PUSCH (re)transmissions corresponding to a semi-persistent grant.
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 are the parameters p0-UE-PUSCH-Persistent-SubframeSet2-r12 and p0-NominalPUSCH-Persistent -SubframeSet2-r12 respectively provided by higher layers, for each serving cell 
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, where j=1 is used for PUSCH (re)transmissions corresponding to a dynamic scheduled grant. 
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are the parameters p0-UE-PUSCH-SubframeSet2-r12 and p0-NominalPUSCH-SubframeSet2-r12 respectively, provided by higher layers for serving cell 
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 are signalled from higher layers for serving cell 
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is a parameter composed of the sum of a component 
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 provided from higher layers for j=0 and 1 and a component 
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 provided by higher layers for j=0 and 1 for serving cell 
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. For PUSCH (re)transmissions corresponding to a semi-persistent grant then j=0 , for PUSCH (re)transmissions corresponding to a dynamic scheduled grant then j=1 and for PUSCH (re)transmissions corresponding to the random access response grant then j=2. 
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-
If the UE is configured with higher layer parameter UplinkPowerControlDedicated-v12x0 for serving cell 
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 and if subframe 
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 belongs to uplink power control subframe set 2 as indicated by the higher layer parameter tpc-SubframeSet-r12, 
-
For j=0 or 1, 
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is the parameter alpha-SubframeSet2-r12 provided by higher layers for each serving cell 
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For j =0 or 1, 
[image: image63.wmf]{

}

1

,

9

.

0

,

8

.

0

,

7

.

0

,

6

.

0

,

5

.

0

,

4

.

0

,

0

Î

c

a

 is a 3-bit parameter provided by higher layers for serving cell 
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 is the downlink path loss estimate calculated in the UE for serving cell 
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 in dB and 
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 = referenceSignalPower – higher layer filtered RSRP, where referenceSignalPower is provided by higher layers and RSRP is defined in [5] for the reference serving cell and the higher layer filter configuration is defined in [11] for the reference serving cell. 

-
If serving cell 
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 belongs to a TAG containing the primary cell then, for the uplink of the primary cell, the primary cell is used as the reference serving cell for determining referenceSignalPower and higher layer filtered RSRP. For the uplink of the secondary cell, the serving cell configured by the higher layer parameter pathlossReferenceLinking defined in [11] is used as the reference serving cell for determining referenceSignalPower and higher layer filtered RSRP. 

-
If serving cell 
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 belongs to a TAG containing the PSCell then, for the uplink of the PSCell, the PSCell is used as the reference serving cell for determining referenceSignalPower and higher layer filtered RSRP; for the uplink of the secondary cell other than PSCell, the serving cell configured by the higher layer parameter pathlossReferenceLinking defined in [11] is used as the reference serving cell for determining referenceSignalPower and higher layer filtered RSRP. 

-
If serving cell 
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 belongs to a TAG not containing the primary cell or PSCell then serving cell 
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 is used as the reference serving cell for determining referenceSignalPower and higher layer filtered RSRP.
-
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 is given by the parameter deltaMCS-Enabled provided by higher layers for each serving cell 
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 is the number of code blocks, 
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 for other cases.
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 is a correction value, also referred to as a TPC command and is included in PDCCH/EPDCCH with DCI format 0/0A/0B/4/4A/4B or in PDCCH/SPDCCH with DCI format 7-0A/7-0B or in MPDCCH with DCI format 6-0A for serving cell 
[image: image97.wmf]c

or jointly coded with other TPC commands in PDCCH/MPDCCH with DCI format 3/3A whose CRC parity bits are scrambled with TPC-PUSCH-RNTI. If the UE is configured with higher layer parameter UplinkPowerControlDedicated-v12x0 for serving cell 
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 and if subframe 
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 belongs to uplink power control subframe set 2 as indicated by the higher layer parameter tpc-SubframeSet-r12, the current PUSCH power control adjustment state for serving cell 
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 if accumulation is enabled based on the parameter Accumulation-enabled or accumulationEnabledsTTI provided by higher layers or if the TPC command 
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 is included in a PDCCH/EPDCCH with DCI format 0 or in a MPDCCH with DCI format 6-0A for serving cell 
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 where the CRC is scrambled by the Temporary C-RNTI
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where 
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was signalled on PDCCH/EPDCCH with DCI format 0/0A/0B/4/4A/4B or PDCCH/SPDCCH with DCI format 7-0A/7-0B or MPDCCH with DCI format 6-0A or PDCCH/MPDCCH with DCI format 3/3A on subframe/slot/subslot 
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 is the first value after reset of accumulation. For a BL/CE UE configured with CEModeA, subframe 
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 is the last subframe in which the MPDCCH with DCI format 6-0A or MPDCCH with DCI format 3/3A is transmitted.
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The value of 
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For FDD or FDD-TDD and serving cell frame structure type 1 

-
if the UE is configured with higher layer parameter ShortTTI and for PUSCH transmissions in a subslot, 
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-
the UE is configured with higher layer parameters dl-TTI-Length='subslot' and ul-TTI-Length='slot' and for PUSCH transmissions in a slot, 
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corresponds to:

-
a subslot among subslot 4 or 5 of subframe N-3 or subslot 0 of subframe N-2 in which the UE has received the TPC command if the slot- PUSCH is to be transmitted in slot 0 of subframe N. A UE is not expected to receive TPC command in more than one subslot among subslot 4 or 5 of subframe N-3 or subslot 0 of subframe N-2 corresponding to slot-PUSCH transmission in slot 0 of subframe N.

-
a subslot among subslot 1 or 2 or 3 of subframe N-2 in which the UE has received the TPC command if the slot-PUSCH is to be transmitted in slot 1 of subframe N. A UE is not expected to receive TPC command in more than one subslot among subslot 1 or 2 or 3 of subframe N-2 corresponding to slot-PUSCH transmission in slot 1of subframe N.

-
if configured with higher layer parameter shortProcessingTime and the corresponding PDCCH is in the UE-specific search space, 
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-
otherwise, 
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-
For TDD, if the UE is configured with more than one serving cell and the TDD UL/DL configuration of at least two configured serving cells is not the same, or if the UE is configured with the parameter EIMTA-MainConfigServCell-r12 for at least one serving cell, or for FDD-TDD and serving cell frame structure type 2, the "TDD UL/DL configuration" refers to the UL-reference UL/DL configuration (defined in Subclause 8.0) for serving cell 
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.

-
For TDD UL/DL configurations 1-6 and UE not configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell 
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 is given in 

-
Table 5.1.1.1-1A if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH is in the UE-specific search space for subframe-based PUSCH transmissions and for special subframe configuration 1, 2, 3, 4, 6, 7, 8, 

-
Table 5.1.1.1-1B for special subframe configuration 1, 2, 3, 4, 6, 7, 8 in Table 5.1.1.1-1C for special subframe configuration 0, 5, 9 if the UE is configured with higher layer parameter ShortTTI, and for uplink transmissions in a slot,

-
If the PUSCH transmission in slot i is scheduled with a PDCCH/SPDCCH of DCI format 7-0A/7-0B, for TDD UL/DL configuration 6, and special subframe configuration
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For TDD UL/DL configuration 0 and UE not configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell 
[image: image128.wmf]c

.

-
If the subframe based PUSCH transmission in subframe 2 or 7 is scheduled with a PDCCH/EPDCCH of DCI format 0/4 if the UE is not configured with higher layer parameter shortProcessingTime or if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH is in the common search space or a MPDCCH of DCI format 6-0A in which the LSB of the UL index is set to 1, 
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· If the PUSCH transmission in slot i is scheduled with a PDCCH/SPDCCH of DCI format 7-0A/7-0B, and special subframe configuration
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 is given in Table 5.1.1.1-1A if the UE is configured with shortProcessingTime and the corresponding PDCCH is in the UE-specific search space for special subframe configurations 1,2,3,4,5,6,7,8,9, otherwise Table 5.1.1.1-1. 

-
For TDD UL/DL configurations 0-5 and UE configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell 
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-
Table 5.1.1.1-4A if the UE is configured with shortProcessingTime and the corresponding PDCCH is in the UE-specific search space,

-
Table 5.1.1.1-4B for slot-PUSCH transmissions,

-
If the PUSCH transmission in slot i is scheduled with a PDCCH/SPDCCH of DCI format 7-0A/7-0B, and
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Table 5.1.1.1-4 otherwise.
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For TDD UL/DL configuration 6 and UE configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell 
[image: image143.wmf]c


-
If the subframe-based PUSCH transmission in subframe 2 or 7 is scheduled with a PDCCH/EPDCCH of DCI format 0/4 if the UE is not configured with higher layer parameter shortProcessingTime or if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH is in the common search space in which the LSB of the UL index is set to 1, 
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· Table 5.1.1.1-4A if the UE is configured with shortProcessingTime and the corresponding PDCCH is in the UE-specific search space, 

· Table 5.1.1.1-4B for slot-PUSCH transmissions,
· If the PUSCH transmission in slot I is scheduled with a PDCCH/SPDCCH of DCI format 7-0A/7-0B, and
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For a serving cell with frame structure type 3,
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For an uplink DCI format 0A/0B/4A/4B with PUSCH trigger A set to 0, 
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 dB accumulated values signalled on PDCCH/EPDCCH with DCI format 0/0A/0B/4/4A/4B or PDCCH/SPDCCH with DCI format 7-0A/7-0B or MPDCCH with DCI format 6-0A are given in Table 5.1.1.1-2. If the PDCCH/EPDCCH with DCI format 0 or MPDCCH with DCI format 6-0A is validated as a SPS activation or release PDCCH/EPDCCH/MPDCCH, then 
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If the UE is configured with higher layer parameter UplinkPowerControlDedicated-v12x0 for serving cell 
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 is the last subframe in which the MPDCCH with DCI format 6-0A or MPDCCH with DCI format 3/3A is transmitted.
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For FDD or FDD-TDD and serving cell frame structure type 1 

-
if the UE is configured with higher layer parameter ShortTTI and for PUSCH transmissions in a subslot, 
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-
the UE is configured with higher layer parameters dl-TTI-Length='subslot' and ul-TTI-Length='slot' and for PUSCH transmissions in a slot, 
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corresponds to:

· a subslot among subslot 4 or 5 of subframe N-3 or subslot 0 of subframe N-2 in which the UE has received the TPC command if the slot-PUSCH is to be transmitted in slot 0 of subframe N. A UE is not expected to receive TPC command in more than one subslot among subslot 4 or 5 of subframe N-3 or subslot 0 of subframe N-2 corresponding to slot-PUSCH transmission in slot 0 of subframe N. 

· a subslot among subslot 1 or 2 or 3 of subframe N-2 in which the UE has received the TPC command if the slot-PUSCH is to be transmitted in slot 1 of subframe N. A UE is not expected to receive TPC command in more than one subslot among subslot 1 or 2 or 3 of subframe N-2 corresponding to slot-PUSCH transmission in slot 1of subframe N.

-
if configured with higher layer parameter shortProcessingTime and the corresponding PDCCH is in the UE-specific search space, 
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For TDD, if the UE is configured with more than one serving cell and the TDD UL/DL configuration of at least two configured serving cells is not the same, or if the UE is configured with the parameter EIMTA-MainConfigServCell-r12 for at least one serving cell, or FDD-TDD and serving cell frame structure type 2, the "TDD UL/DL configuration" refers to the UL-reference UL/DL configuration (defined in Subclause 8.0) for serving cell 
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For TDD UL/DL configurations 1-6 and UE not configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell 
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 is given in 

-
Table 5.1.1.1-1A if the UE is configured with shortProcessingTime and the corresponding PDCCH is in the UE-specific search space for subframe-based PUSCH transmissions, 

-
Table 5.1.1.1-1B for special subframe configuration 1,2,3,4,6,7,8 in Table 5.1.1.1-1C for special subframe configuration 0,5,9 if the UE is configured with higher layer parameter ShortTTI, and for uplink transmissions in a slot,

· If the PUSCH transmission in slot i is scheduled with a PDCCH/SPDCCH of DCI format 7-0A/7-0B, for TDD UL/DL configuration 6, and special subframe configuration 0,5,9 and 
· i=5 or 17, 
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Table 5.1.1.1-1 otherwise.
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For TDD UL/DL configuration 0 and UE not configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell 
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If the subframe-based PUSCH transmission in subframe 2 or 7 is scheduled with a PDCCH/EPDCCH of DCI format 0/4 if the UE is not configured with higher layer parameter shortProcessingTime or if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH is in the common search space or a MPDCCH with DCI format 6-0A in which the LSB of the UL index is set to 1, 
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is given by Table 5.1.1.1-1B for special subframe configuration 1,2,3,4,6,7,8 in Table 5.1.1.1-1C for special subframe configuration 0,5,9.
· If the PUSCH transmission in slot i is scheduled with a PDCCH/SPDCCH of DCI format 7-0A/7-0B, and special subframe configuration
· 1,2,3,4,6,7,8 and 
· i=7 or 17, 
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 is given in Table 5.1.1.1-1A if the UE is configured with shortProcessingTime and the corresponding PDCCH is in the UE-specific search space, Table 5.1.1.1-1 otherwise. 
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For TDD UL/DL configurations 0-5 and UE configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell 
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 is given in 

-
Table 5.1.1.1-4A if the UE is configured with shortProcessingTime and the corresponding PDCCH is in the UE-specific search space, 

-
Table 5.1.1.1-4B for slot-PUSCH transmissions, 

· If the PUSCH transmission in slot i is scheduled with a PDCCH/SPDCCH of DCI format 7-0A/7-0B, and for TDD UL/DL configuration 0, and
· i=5 or 15, 
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Table 5.1.1.1-4 otherwise.
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For TDD UL/DL configuration 6 and UE configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell 
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-
If the subframe-based PUSCH transmission in subframe 2 or 7 is scheduled with a PDCCH/EPDCCH of DCI format 0/4 if the UE is not configured with higher layer parameter shortProcessingTime or if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH is in the common search space in which the LSB of the UL index is set to 1, 
[image: image224.wmf]PUSCH

K

= 6
-
For all other PUSCH transmissions, 
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 is given in 

· Table 5.1.1.1-4A if the UE is configured with shortProcessingTime and the corresponding PDCCH is in the UE-specific search space, 
· Table 5.1.1.1-4B for slot-PUSCH transmissions,

· If the PUSCH transmission in slot i is scheduled with a PDCCH/SPDCCH of DCI format 7-0A/7-0B, and
· i=5 or 17, 
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For a serving cell with frame structure type 3,

-
For an uplink DCI format 0A/4A with PUSCH trigger A set to 0, 
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is equal to k+l, where k and l are defined in in Subclause 8.0.
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For an uplink DCI format 0B/4B with PUSCH trigger A set to 0, 
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, where niHARQ_ID is HARQ process number in subframe i, and k, l, nHARQ_ID and NHARQ are defined in Subclause 8.0.

-
For an uplink DCI format 0A/4A with PUSCH trigger A set to 1 and upon the detection of PDCCH with DCI CRC scrambled by CC-RNTI and with 'PUSCH trigger B' field set to '1' described in Subclause 8.0, 
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-
For an uplink DCI format 0B/4B with PUSCH trigger A set to 1 and upon the detection of PDCCH with DCI CRC scrambled by CC-RNTI and with 'PUSCH trigger B' field set to '1' described in Subclause 8.0, 
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, where niHARQ_ID is HARQ process number in subframe i, and p, k, l, nHARQ_ID and NHARQ are defined in Subclause 8.0.
· If a UE detected multiple TPC commands in subframe 
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 dB absolute values signalled on PDCCH/EPDCCH with DCI format 0/0A/0B/4/4A/4B or a MPDCCH with DCI format 6-0A are given in Table 5.1.1.1-2. If the PDCCH/EPDCCH with DCI format 0 or a MPDCCH with DCI format 6-0A is validated as a SPS activation or release PDCCH/EPDCCH/MPDCCH, then 
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 for a subframe where no PDCCH/EPDCCH with DCI format 0/0A/0B/4/4A/4B is decoded for serving cell 
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 for a subframe where no MPDCCH with DCI format 6-0A is decoded for serving cell 
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 is the TPC command indicated in the random access response corresponding to the random access preamble transmitted in the serving cell 
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 is provided by higher layers and corresponds to the total power ramp-up requested by higher layers from the first to the last preamble in the serving cell 
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Table 5.1.1.1-1: [image: image268.wmf]PUSCH
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 for TDD configuration 0-6

	TDD UL/DL
Configuration
	subframe number i
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Table 5.1.1.1-1A: [image: image269.wmf]PUSCH
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 for TDD configuration 0-6, special subframe configuration 1,2,3,4,5,6,7,8,9 and UE configured with shortProcessingTime
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Table 5.1.1.1-1B: [image: image270.wmf]PUSCH
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 for TDD configurations 0-6, special subframe configuration 1,2,3,4,6,7,8 and UE configured with ul-TTI-Length=slot
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Configuration
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Table 5.1.1.1-1C: [image: image271.wmf]PUSCH
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 for TDD configurations 0-6, special subframe configuration 0,5,9 and UE configured with ul-TTI-Length=slot
	TDD UL/DL
Configuration
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Table 5.1.1.1-2: Mapping of TPC Command Field in DCI format 0/0A/0B/3/4/4A/4B/6-0A/3B/7-0A/7-0B to absolute and accumulated 
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Table 5.1.1.1-3: Mapping of TPC Command Field in DCI format 3A/3B to accumulated 
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Table 5.1.1.1-4: [image: image277.wmf]PUSCH
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 for TDD configuration 0-6 and UE configured with symPUSCH-UpPts-r14
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Table 5.1.1.1-4A: [image: image278.wmf]PUSCH
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 for TDD configuration 0-6 and UE configured with symPUSCH-UpPts-r14 and UE configured with shortProcessingTime
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Table 5.1.1.1-4B: [image: image279.wmf]PUSCH
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 for TDD configurations 0-6 and UE configured with symPUSCH-UpPts-r14, and UE configured with ul-TTI-Length=slot
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For a given serving cell, if the UE is configured with higher layer parameter shortProcessingTime , the UE shall use the TPC command received with DCI format 0/4 mapped onto the UE-specific search space for subframe i. 
If the UE is not configured with an SCG or a PUCCH-SCell, and if the total transmit power of the UE would exceed 
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If the UE is not configured with an SCG or a PUCCH-Scell, and if the UE has PUSCH transmission with UCI on serving cell j and PUSCH without UCI in any of the remaining serving cells, and the total transmit power of the UE would exceed 
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is satisfied where 
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 and the total transmit power of the UE still would exceed 
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If the UE is not configured with an SCG or a PUCCH-SCell, and if the UE has simultaneous PUCCH and PUSCH transmission with UCI on serving cell j and PUSCH transmission without UCI in any of the remaining serving cells, and the total transmit power of the UE would exceed 
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If the UE is not configured with a SCG or a PUCCH-SCell, and 

-
If the UE is configured with multiple TAGs, and if the PUCCH/PUSCH transmission of the UE on subframe 
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 for a given serving cell in a TAG overlaps some portion of the first symbol of the PUSCH transmission on subframe 
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 for a different serving cell in another TAG the UE shall adjust its total transmission power to not exceed 
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on any overlapped portion.

-
If the UE is configured with multiple TAGs, and if the PUSCH transmission of the UE on subframe 
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 for a given serving cell in a TAG overlaps some portion of the first symbol of the PUCCH transmission on subframe 
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 for a different serving cell in another TAG the UE shall adjust its total transmission power to not exceed 
[image: image317.wmf]CMAX
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on any overlapped portion.

-
If the UE is configured with multiple TAGs, and if the SRS transmission of the UE in a symbol on subframe/slot/subslot 
[image: image318.wmf]i

 for a given serving cell in a TAG overlaps with the PUCCH/PUSCH transmission on subframe/slot/subslot 
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or subframe/slot/subslot 
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 for a different serving cell in the same or another TAG the UE shall drop SRS if its total transmission power exceeds 
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on any overlapped portion of the symbol.

-
If the UE is configured with multiple TAGs and more than 2 serving cells, and if the SRS transmission of the UE in a symbol on subframe 
[image: image322.wmf]i

 for a given serving cell overlaps with the SRS transmission on subframe/slot/subslot 
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 for a different serving cell(s) and with PUSCH/PUCCH transmission on subframe 
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or subframe/slot/subslot 
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 for another serving cell(s) the UE shall drop the SRS transmissions if the total transmission power exceeds 
[image: image326.wmf]CMAX
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on any overlapped portion of the symbol.
-
If the UE is configured with multiple TAGs, the UE shall, when requested by higher layers, to transmit PRACH in a secondary serving cell in parallel with SRS transmission in a symbol on a subframe of a different serving cell belonging to a different TAG, drop SRS if the total transmission power exceeds 
[image: image327.wmf]CMAX

P

on any overlapped portion in the symbol.

-
If the UE is configured with multiple TAGs, the UE shall, when requested by higher layers, to transmit PRACH in a secondary serving cell in parallel with PUSCH/PUCCH in a different serving cell belonging to a different TAG, adjust the transmission power of PUSCH/PUCCH so that its total transmission power does not exceed 
[image: image328.wmf]CMAX
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on the overlapped portion.

If the UE is configured with a LAA SCell for uplink transmissions, the UE may compute the scaling factor 
[image: image329.wmf])
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 assuming that the UE performs a PUSCH transmission on the LAA SCell in subframe i irrespective of whether the UE can access the LAA SCell for the PUSCH transmission in subframe i according to the channel access procedures described in Subclause 15.2.1.
For a BL/CE UE configured with CEModeA, if the PUSCH is transmitted in more than one subframe i0, i1, …, iN-1 where i0< i1< …< iN-1, the PUSCH transmit power in subframe ik , k=0, 1, …, N-1, is determined by
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For a BL/CE UE configured with CEModeB, the PUSCH transmit power in subframe ik is determined by 
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5.1.1.2
Power headroom

There are three types of UE power headroom reports defined. A UE power headroom
[image: image332.wmf]PH

 is valid for subframe/slot/subslot i for serving cell 
[image: image333.wmf]c

. 

If the UE is configured with a SCG, and if the higher layer parameter phr-ModeOtherCG-r12 for a CG indicates 'virtual', for power headroom reports transmitted on that CG, the UE shall compute PH assuming that it does not transmit PUSCH/PUCCH on any serving cell of the other CG.

If the UE is configured with a SCG, 

-
For computing power headroom for cells belonging to MCG, the term 'serving cell' in this subclause refers to serving cell belonging to the MCG.

-
For computing power headroom for cells belonging to SCG, the term 'serving cell' in this subclause refers to serving cell belonging to the SCG. The term 'primary cell' in this subclause refers to the PSCell of the SCG.

If the UE is configured with a PUCCH-SCell, 

-
For computing power headroom for cells belonging to primary PUCCH group, the term 'serving cell' in this subclause refers to serving cell belonging to the primary PUCCH group.

-
For computing power headroom for cells belonging to secondary PUCCH group, the term 'serving cell' in this subclause refers to serving cell belonging to the secondary PUCCH group. The term 'primary cell' in this subclause refers to the PUCCH-SCell of the secondary PUCCH group.

If the UE is configured with a LAA SCell for uplink transmissions, and the UE receives PDCCH/EPDCCH with DCI format 0A/0B/4A/4B with PUSCH trigger A set to 0 corresponding to a PUSCH transmission on the LAA SCell in subframe i, power headroom for subframe i is computed assuming that the UE performs a PUSCH transmission on the LAA SCell in subframe i irrespective of whether the UE can access the LAA SCell for the PUSCH transmission in subframe i according to the channel access procedures described in Subclause 15.2.1.

If the UE is configured with an LAA SCell for uplink transmissions, and if the UE reports power headroom in subframe i in serving cell c in a PUSCH transmission scheduled using DCI format 0A/0B/4A/4B with 'PUSCH trigger A' set to 0 or in a PUSCH transmission scheduled using DCI format 0/4,

-
for LAA SCells other than serving cell c on which UE receives a DCI format 0A/0B/4A/4B or PUSCH trigger B in subframe i-4 or earlier indicating a PUSCH transmission in subframe i, power headroom for the serving cell is computed assuming that the UE performs a PUSCH transmission on that serving cell in subframe i.
-
for LAA SCells other than serving cell c on which UE does not receive a DCI format 0A/0B/4A/4B or PUSCH trigger B in subframe i-4 or earlier, indicating a PUSCH transmission in subframe i, power headroom for the serving cell is computed assuming that the UE does not perform a PUSCH transmission on that serving cell in subframe i.

If the UE is configured with a LAA SCell for uplink transmissions, and if the UE receives a DCI format 0A/0B/4A/4B with PUSCH trigger A set to 1 in subframe n on serving cell c, and if the UE reports power headroom on serving cell c using the received DCI,

-
for serving cells other than the serving cell c, the UE computes power headroom assuming that it performs a PUSCH transmission in subframe n+4, if in subrame n or earlier, the UE receives a DCI format 0/4 or DCI format 0A/0B/4A/4B with PUSCH trigger A set to 0 or PUSCH trigger B set to 1, indicating PUSCH transmission in subframe n+4.
-
for serving cells other than the serving cell c, the UE computes power headroom assuming that it does not perform a PUSCH transmission in subframe n+4, if in subrame n or earlier, the UE does not receive a DCI Format 0/4 or DCI format 0A/0B/4A/4B with PUSCH trigger A set to 0 or PUSCH trigger B set to 1, indicating PUSCH transmission in subframe n+4.

Type 1: 

If the UE transmits PUSCH without PUCCH in subframe/slot/subslot 
[image: image334.wmf]i

 for serving cell 
[image: image335.wmf]c

, power headroom for a Type 1 report is computed using 
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 are defined in Subclause 5.1.1.1. 

If the UE transmits PUSCH with PUCCH in subframe/slot/subslot 
[image: image344.wmf]i

 for serving cell 
[image: image345.wmf]c

, power headroom for a Type 1 report is computed using 
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is computed based on the requirements in [6] assuming a PUSCH only transmission in subframe/slot/subslot 
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. For this case, the physical layer delivers 
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If the UE does not transmit PUSCH in subframe/slot/subslot 
[image: image357.wmf]i

 for serving cell 
[image: image358.wmf]c

, or if the UE is configured with an LAA SCell for uplink transmissions and receives DCI Format 0A/0B/4A/4B with PUSCH trigger A set to 1 on a serving cell c and if the UE reports power headroom in the PUSCH transmission corresponding to the DCI in serving cell c, then the power headroom for a Type 1 report is computed using
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is computed assuming MPR=0dB, A-MPR=0dB, P-MPR=0dB and TC =0dB, where MPR , A-MPR, P-MPR and TC are defined in [6]. 
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are defined in Subclause 5.1.1.1. 

Type 2:

If the UE transmits PUSCH simultaneous with PUCCH in subframe/slot/subslot 
[image: image365.wmf]i

 for the primary cell, power headroom for a Type 2 report is computed using 
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 are the primary cell parameters as defined in Subclause 5.1.1.1 and 
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 are defined in Subclause 5.1.2.1

If the UE transmits PUSCH without PUCCH in subframe/slot/subslot 
[image: image379.wmf]i

for the primary cell, power headroom for a Type 2 report is computed using 
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 are the primary cell parameters as defined in Subclause 5.1.1.1 and 
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 are defined in Subclause 5.1.2.1.

If the UE transmits PUCCH without PUSCH in subframe/slot/subslot 
[image: image390.wmf]i

for the primary cell, power headroom for a Type 2 report is computed using 
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 are the primary cell parameters as defined in Subclause 5.1.1.1, 
[image: image395.wmf])

(

CMAX,c

i

P

,
[image: image396.wmf]O_PUCCH

P

, 
[image: image397.wmf]c

PL

, 
[image: image398.wmf])

,

,

(

SR

HARQ

CQI

n

n

n

h

, 
[image: image399.wmf]F_PUCCH

()

F

D

, 
[image: image400.wmf])

'

(

F

TxD

D

 and 
[image: image401.wmf])

(

i

g

 are also defined in Subclause 5.1.2.1.

If the UE does not transmit PUCCH or PUSCH in subframe/slot/subslot 
[image: image402.wmf]i

 for the primary cell, power headroom for a Type 2 report is computed using 


[image: image403.wmf](

)

(

)

(

)

÷

÷

ø

ö

ç

ç

è

æ

+

-

=

+

+

+

×

+

10

10

)

(

)

1

(

)

1

(

10

,

CMAX

type2

0_PUCCH

c

O_PUSCH,

10

10

log

10

)

(

~

)

(

i

g

PL

P

i

f

PL

P

c

c

c

c

c

i

P

i

PH

a

 [dB]

where, 
[image: image404.wmf])

(

~

,

i

P

c

CMAX

 is computed assuming MPR=0dB, A-MPR=0dB, P-MPR=0dB and TC =0dB, where MPR , 
A-MPR, P-MPR and TC are defined in [6], 
[image: image405.wmf])

1

(

c

O_PUSCH,

P

, 
[image: image406.wmf])

1

(

c

a

 and 
[image: image407.wmf])

(

i

f

c

 are the primary cell parameters as defined in Subclause 5.1.1.1 and 
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 are defined in Subclause 5.1.2.1. 

If the UE is unable to determine whether there is a PUCCH transmission corresponding to PDSCH transmission(s) or not, or which PUCCH resource is used, in subframe i for the primary cell, before generating power headroom for a Type 2 report, upon (E)PDCCH detection, with the following conditions:

-
if both PUCCH format 1b with channel selection and simultaneousPUCCH-PUSCH are configured for the UE, or

-
if PUCCH format 1b with channel selection is used for HARQ-ACK feedback for the UE configured with PUCCH format 3 and simultaneousPUCCH-PUSCH are configured,

then, UE is allowed to compute power headroom for a Type 2 using
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 are the primary cell parameters as defined in Subclause 5.1.1.1 and 
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 are defined in Subclause 5.1.2.1.

Type 3:

Computation of power headroom for Type 3 report is described in Subclause 5.1.3.2.

The power headroom shall be rounded to the closest value in the range [40; -23] dB with steps of 1 dB and is delivered by the physical layer to higher layers. 

If the UE is configured with higher layer parameter UplinkPowerControlDedicated-v12x0 for serving cell 
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 and if subframe 
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 belongs to uplink power control subframe set 2 as indicated by the higher layer parameter tpc-SubframeSet-r12, the UE shall use 
[image: image423.wmf])

(

2

,

i

f

c

 instead of 
[image: image424.wmf])

(

i

f

c

to compute 
[image: image425.wmf])

(

type1,c

i

PH

and 
[image: image426.wmf])

(

type2,c

i

PH

 for subframe i and serving cell 
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	End of modifications


5.1.2
Physical uplink control channel
If the UE is configured with a SCG, the UE shall apply the procedures described in this subclause for both MCG and SCG.

· When the procedures are applied for MCG, the term 'serving cell' in this subclause refers to serving cell belonging to the MCG.

When the procedures are applied for SCG, the term 'serving cell' in this subclause refers to serving cell belonging to the SCG. The term 'primary cell' in this subclause 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 subclause for both primary PUCCH group and secondary PUCCH group.

· When the procedures are applied for the primary PUCCH group, the term 'serving cell' in this subclause refers to serving cell belonging to the primary PUCCH group.

· When the procedures are applied for the secondary PUCCH group, the term 'serving cell' in this subclause refers to serving cell belonging to the secondary PUCCH group. The term 'primary cell' in this subclause refers to the PUCCH-SCell of the secondary PUCCH group.

5.1.2.1
UE behaviour

If serving cell 
[image: image429.wmf]c

is the primary cell, for PUCCH format 1/1a/1b/2/2a/2b/3, the setting of the UE Transmit power
[image: image430.wmf]PUCCH

P

for the physical uplink control channel (PUCCH) transmission in subframe/slot/subslot i for serving cell [image: image431.wmf]c

 is defined by
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If serving cell 
[image: image433.wmf]c

is the primary cell, for PUCCH format 4/5, the setting of the UE Transmit power
[image: image434.wmf]PUCCH

P

for the physical uplink control channel (PUCCH) transmission in subframe/slot/subslot i for serving cell [image: image435.wmf]c

 is defined by
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If the UE is not transmitting PUCCH for the primary cell, for the accumulation of TPC command for PUCCH, the UE shall assume that the UE transmit power 
[image: image437.wmf]PUCCH

P

 for PUCCH in subframe/slot/subslot i is computed by 
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is the configured UE transmit power defined in [6] in subframe/slot/subslot i for serving cell 
[image: image440.wmf]c

. If the UE transmits PUSCH without PUCCH in subframe 
[image: image441.wmf]i

 for the serving cell c, for the accumulation of TPC command for PUCCH, the UE shall assume 
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 as given by Subclause 5.1.1.1. If the UE does not transmit PUCCH and PUSCH in subframe/slot/subslot 
[image: image443.wmf]i

 for the serving cell c, for the accumulation of TPC command for PUCCH, the UE shall compute 
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 assuming MPR=0dB, A-MPR=0dB, P-MPR=0dB and TC =0dB, where MPR, A-MPR, P-MPR and TC are defined in [6].
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The parameter 
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 is provided by higher layers. Each 
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 value corresponds to a PUCCH format (F) relative to subframe-based PUCCH format 1a, where each PUCCH format (F ) is defined in Table 5.4-1 of [3] for subframe-based PUCCH, in Table 5.4A-1 of [3] for slot-PUCCH, and in Table 5.4A-2 of [3] for subslot-PUCCH.

-
If the UE is configured by higher layers to transmit PUCCH on two antenna ports, the value of 
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is provided by higher layers where each PUCCH format F' is defined in Table 5.4-1 of [3] for subframe-based PUCCH, in Table 5.4A-1 of [3] for slot-PUCCH, and in Table 5.4A-2 of [3] for subslot-PUCCH; otherwise, 
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 is a PUCCH format dependent value, where 
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n

 corresponds to the number of information bits for the channel quality information defined in Subclause 5.2.3.3 in [4]. 
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 = 1 if subframe/slot/subslot i is configured for SR for the UE not having any associated transport block for UL-SCH, otherwise 
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=0. If the UE is configured with more than one serving cell, or the UE is configured with one serving cell and transmitting using PUCCH format 3, the value of 
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 is defined in Subclause 10.1; otherwise, 
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 is the number of HARQ-ACK bits sent in subframe/slot/subslot i. 

-
For subframe-based PUCCH format 1,1a and 1b 
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-
For PUCCH format 1b with channel selection, if the UE is configured with more than one serving cell, 
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, otherwise, 
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-
For PUCCH format 2, 2a, 2b and normal cyclic prefix
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-
For PUCCH format 2 and extended cyclic prefix
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-
For PUCCH format 3 or for all slot-SPUCCH /subslot-SPUCCH formats except slot-SPUCCH/subslot-SPUCCH format 4 and when UE transmits HARQ-ACK/SR without periodic CSI,

-
If the UE is configured by higher layers to transmit PUCCH format 3 on two antenna ports, or if the UE transmits more than 11 bits of HARQ-ACK/SR
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Otherwise

 
[image: image461.wmf]2

1

)

,

,

(

-

+

=

SR

HARQ

SR

HARQ

CQI

n

n

n

n

n

h

 

-
For PUCCH format 3 and when UE transmits HARQ-ACK/SR and periodic CSI, 

-
If the UE is configured by higher layers to transmit PUCCH format 3 on two antenna ports, or if the UE transmits more than 11 bits of HARQ-ACK/SR and CSI
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-
Otherwise
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-
For PUCCH format 4, 
[image: image464.wmf](
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 is the number of HARQ-ACK/SR/RI/CQI/PMI bits including CRC bits transmitted on PUCCH format 4/5 in subframe i; 
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· for slot-SPUCCH/subslot-SPUCCH
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 is the total number of HARQ-ACK, RI,CQI,PMI bits including CRC bits transmitted on PUCCH format 4 in slot/subslot i; 
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 is a UE specific correction value, also referred to as a TPC command, included in a PDCCH with DCI format 1A/1B/1D/1/2A/2/2B/2C/2D for the primary cell, or included in a MPDCCH with DCI format 6-1A, or included in an EPDCCH with DCI format 1A/1B/1D/1/2A/2/2B/2C/2D for the primary cell, or included in a PDCCH/SPDCCH with DCI format 7-1A/1B/1C/1D/1E/1F/1G if the UE is configured with higher layer parameter ShortTTI for the primary cell, or sent jointly coded with other UE specific PUCCH correction values on a PDCCH/MPDCCH with DCI format 3/3A whose CRC parity bits are scrambled with TPC-PUCCH-RNTI.

-
For a non-BL/CE UE, if the UE is not configured for EPDCCH monitoring, the UE attempts to decode 

-
a PDCCH of DCI format 3/3A with the UE's TPC-PUCCH-RNTI and one or several PDCCHs of DCI format 1A/1B/1D/1/2A/2/2B/2C/2D with the UE's C-RNTI or SPS C-RNTI on every subframe except when in DRX. 

-
a PDCCH of DCI format 3/3A with the UE's TPC-PUCCH-RNTI in case of slot-SPUCCH/subslot-SPUCCH transmissions associated with PDSCH/PUSCH transmissions without a corresponding PDCCH/SPDCCH, when configured by higher layer parameter tpc-PDCCH-ConfigPUCCH-SPS
-
a PDCCH/SPDCCH of DCI format 7-1A/1B/1C/1D/1E/1F/1G if the UE is configured with higher layer parameter ShortTTI in case of slot-SPUCCH/subslot-SPUCCH transmissions associated with PDSCH/PUSCH transmissions with corresponding PDCCH/SPDCCH

-
If a UE is configured for EPDCCH monitoring, the UE attempts to decode 

-
a PDCCH of DCI format 3/3A with the UE's TPC-PUCCH-RNTI and one or several PDCCHs of DCI format 1A/1B/1D/1/2A/2/2B/2C/2D with the UE's C-RNTI or SPS C-RNTI as described in Subclause 9.1.1, and

-
one or several EPDCCHs of DCI format 1A/1B/1D/1/2A/2/2B/2C/2D with the UE's C-RNTI or SPS C-RNTI, as described in Subclause 9.1.4, and

-
a PDCCH of DCI format 3/3A with the UE's TPC-PUCCH-RNTI in case of slot-SPUCCH/subslot-SPUCCH transmissions associated with PDSCH/PUSCH transmissions without a corresponding PDCCH/SPDCCH, when configured by higher layer parameter tpc-PDCCH-ConfigPUCCH-SPS
-
a PDCCH/SPDCCH of DCI format 7-1A/1B/1C/1D/1E/1F/1G with the UE's C-RNTI as described in Subclause 9.6.1if the UE is configured with higher layer parameter ShortTTI in case of slot-SPUCCH/subslot-SPUCCH transmissions associated with PDSCH/PUSCH transmissions with corresponding PDCCH/SPDCCH.

-
For a BL/CE UE configured with CEModeA, the UE attempts to decode a MPDCCH of DCI format 3/3A with the UE's TPC-PUCCH-RNTI and MPDCCH of DCI format 6-1A with the UE's C-RNTI or SPS C-RNTI on every BL/CE downlink subframe except when in DRX.

-
If the UE decodes 

-
a PDCCH with DCI format 1A/1B/1D/1/2A/2/2B/2C/2D/7-1A/1B/1C/1D/1E/1F/1G or 

-
an EPDCCH with DCI format 1A/1B/1D/1/2A/2/2B/2C/2D or

-
an MPDCCH with DCI format 6-1A or

-
a SPDCCH with DCI format 7-1A/1B/1C/1D/1E/1F/1G

for the primary cell and the corresponding detected RNTI equals the C-RNTI or SPS C-RNTI of the UE and the TPC field in the DCI format is not used to determine the PUCCH resource as in Subclause 10.1, the UE shall use the 
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 provided in that PDCCH/EPDCCH/MPDCCH/SPDCCH.


Else 

-
if the UE decodes a PDCCH/MPDCCH with DCI format 3/3A, the UE shall use the 
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else the UE shall set 
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 is the current PUCCH power control adjustment state and where 
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is the first value after reset.
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For FDD or FDD-TDD and primary cell frame structure type 1, 
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for subframe -based PUCCH, and for slot-SPUCCH if the TPC command is received in a slot

-
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when the TPC command is received in a subslot

-
For TDD, values of 
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 and 
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 are given in Table 10.1.3.1-1 if the UE is configured with higher layer parameter ShortTTI and for slot-SPUCCH transmissions, and in Table 10.1.3.1-1 otherwise, where the "UL/DL configuration" in Table 10.1.3.1-1 corresponds to the eimta-HARQ-ReferenceConfig-r12 for the primary cell when the UE is configured with the parameter EIMTA-MainConfigServCell-r12 for the primary cell.
-
The 
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 dB values signalled on PDCCH with DCI format 1A/1B/1D/1/2A/2/2B/2C/2D or EPDCCH with DCI format 1A/1B/1D/1/2A/2/2B/2C/2D or MPDCCH with DCI format 6-1A or PDCCH/SPDCCH with DCI format 7-1A/1B/1C/1D/1E/1F/1G are given in Table 5.1.2.1-1. If the PDCCH with DCI format 1/1A/2/2A/2B/2C/2D or EPDCCH with DCI format 1/1A/2A/2/2B/2C/2D or MPDCCH with DCI format 6-1A is validated as an SPS activation PDCCH/EPDCCH/MPDCCH, or the PDCCH/EPDCCH with DCI format 1A or MPDCCH with DCI format 6-1A is validated as an SPS release PDCCH/EPDCCH/MPDCCH, then 
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The 
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 dB values signalled on PDCCH/MPDCCH with DCI format 3/3A are given in Table 5.1.2.1-1 or in Table 5.1.2.1-2 as semi-statically configured by higher layers.

-
If 
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 value is changed by higher layers or if the UE is configured with higher layer parameter ShortTTI or if there is a change in configuration corresponding to the higher layer parameter ShortTTI, 

-
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 is the TPC command indicated in the random access response corresponding to the random access preamble transmitted in the primary cell, see Subclause 6.2 and

-
if UE is transmitting PUCCH in subframe i,
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Otherwise, 
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 is provided by higher layers and corresponds to the total power ramp-up requested by higher layers from the first to the last preamble in the primary cell.

-
If UE has reached 
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 for the primary cell, positive TPC commands for the primary cell shall not be accumulated.

-
If UE has reached minimum power, negative TPC commands shall not be accumulated.

-
UE shall reset accumulation

-
when 
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 value is changed by higher layers
-
when the UE receives a random access response message for the primary cell 

-
when the UE is configured with higher layer parameter ShortTTI or when there is a change in configuration corresponding to the higher layer parameter ShortTTI for the primary cell
-
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 is not an uplink subframe/slot in TDD or FDD-TDD and primary cell frame structure type 2. 

For a BL/CE UE configured with CEModeA, if the PUCCH is transmitted in more than one subframe i0, i1, …, iN-1 where i0< i1< …< iN-1, the PUCCH transmit power in subframe ik , k=0, 1, …, N-1is determined by
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For a BL/CE UE configured with CEModeB, the PUCCH transmit power in subframe ik is determined by 
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Table 5.1.2.1-1: Mapping of TPC Command Field in DCI format 1A/1B/1D/1/2A/2B/2C/2D/2/3/6-1A/7-1A/1B/1C/1D/1E/1F/1G to 
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 values

	TPC Command Field in

DCI format 1A/1B/1D/1/2A/2B/2C/2D/2/3/6-1A/7-1A/1B/1C/1D/1E/1F/1G
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 [dB]

	0
	-1

	1
	0

	2
	1

	3
	3


Table 5.1.2.1-2: Mapping of TPC Command Field in DCI format 3A to 
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 values

	TPC Command Field in

DCI format 3A
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	Modification of clause 7.1 (secluding 7.1.X)


7.1
UE procedure for receiving the physical downlink shared channel
Except the subframes indicated by the higher layer parameter mbsfn-SubframeConfigList or by mbsfn-SubframeConfigList-v1250 or by mbsfn-SubframeConfigList-v14xy or by laa-SCellSubframeConfig of serving cell 
[image: image512.wmf]c

, a UE shall 

-
upon detection of a PDCCH of the serving cell with DCI format 1, 1A, 1B, 1C, 1D, 2, 2A, 2B, 2C, or 2D intended for the UE in a subframe, or

-
upon detection of an EPDCCH of the serving cell with DCI format 1, 1A, 1B, 1D, 2, 2A, 2B, 2C, or 2D intended for the UE in a subframe, or 

-
upon detection of a PDCCH of the serving cell with DCI format 7-1A, 7-1B, 7-1C, 7-1D, 7-1E, 7-1F, 7-1G intended for the UE in the first slot/subslot of a subframe

-
upon detection of a SPDCCH of the serving cell with DCI format 7-1A, 7-1B, 7-1C, 7-1D, 7-1E, 7-1F, 7-1G intended for the UE in a slot/subslot 

decode the corresponding PDSCH in the same subframe/slot/subslot with the restriction of the number of transport blocks defined in the higher layers. 
For BL/CE UEs, the higher layers indicate the set of BL/CE DL subframes according to fdd-DownlinkOrTddSubframeBitmapBR [11]. 

A BL/CE UE shall upon detection of a MPDCCH with DCI format 6-1A, 6-1B, 6-2 intended for the UE, decode the corresponding PDSCH in one more BL/CE DL subframes as described in Subclause 7.1.11, with the restriction of the number of transport blocks defined in the higher layers.

For the purpose of decoding PDSCH containing SystemInformationBlockType2, a BL/CE UE shall assume that subframes in which SystemInformationBlockType2 is scheduled are non-MBSFN subframes.
If a UE is configured with more than one serving cell and if the frame structure type of any two configured serving cells is different, then the UE is considered to be configured for FDD-TDD carrier aggregation. 

Except for MBMS reception, the UE is not required to monitor PDCCH with CRC scrambled by the SI-RNTI on the PSCell.
A UE may assume that positioning reference signals are not present in resource blocks in which it shall decode PDSCH according to a detected PDCCH with CRC scrambled by the SI-RNTI or P-RNTI with DCI format 1A or 1C intended for the UE. 

A UE configured with the carrier indicator field for a given serving cell shall assume that the carrier indicator field is not present in any PDCCH of the serving cell in the common search space that is described in Subclause 9.1. Otherwise, the configured UE shall assume that for the given serving cell the carrier indicator field is present in PDCCH/EPDCCH located in the UE specific search space described in Subclause 9.1 when the PDCCH/EPDCCH CRC is scrambled by C-RNTI or SPS C-RNTI.

If a UE is configured by higher layers to decode PDCCH with CRC scrambled by the SI-RNTI, the UE shall decode the PDCCH and the corresponding PDSCH according to any of the combinations defined in Table 7.1-1. The scrambling initialization of PDSCH corresponding to these PDCCHs is by SI-RNTI. 
A UE operating in an MBMS-dedicated carrier may be configured with two SI-RNTI values, in which case the UE shall apply the procedure described in this clause for each of the SI-RNTIs.

Table 7.1-1: PDCCH and PDSCH configured by SI-RNTI
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to PDCCH

	DCI format 1C
	Common
	If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used (see Subclause 7.1.1), otherwise Transmit diversity (see Subclause 7.1.2).

	DCI format 1A
	Common
	If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used (see Subclause 7.1.1), otherwise Transmit diversity (see Subclause 7.1.2).


For BL/CE UE, for PDSCH carrying SystemInformationBlockType1-BR and SI-messages, the UE shall decode PDSCH according to Table 7.1-1A. The scrambling initialization of PDSCH is by SI-RNTI. 
Table 7.1-1A: PDSCH configured by SI-RNTI
	Transmission scheme of PDSCH

	If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used (see Subclause 7.1.1), otherwise Transmit diversity (see Subclause 7.1.2).


If a UE is configured by higher layers to decode PDCCH with CRC scrambled by the P-RNTI, the UE shall decode the PDCCH and the corresponding PDSCH according to any of the combinations defined in Table 7.1-2. 
The scrambling initialization of PDSCH corresponding to these PDCCHs is by P-RNTI. 

If a UE is configured by higher layers to decode MPDCCH with CRC scrambled by the P-RNTI, the UE shall decode the MPDCCH and any corresponding PDSCH according to any of the combinations defined in Table 7.1-2A. 
The scrambling initialization of PDSCH corresponding to these MPDCCHs is by P-RNTI.
The UE is not required to monitor PDCCH with CRC scrambled by the P-RNTI on the PSCell.

Table 7.1-2: PDCCH and PDSCH configured by P-RNTI

	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to PDCCH

	DCI format 1C
	Common
	If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used (see Subclause 7.1.1), otherwise Transmit diversity (see Subclause 7.1.2)

	DCI format 1A
	Common
	If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used (see Subclause 7.1.1), otherwise Transmit diversity (see Subclause 7.1.2)


Table 7.1-2A: MPDCCH and PDSCH configured by P-RNTI

	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to MPDCCH

	6-2
	Type1-common
	If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used (see Subclause 7.1.1), otherwise Transmit diversity (see Subclause 7.1.2)


If a UE is configured by higher layers to decode PDCCH with CRC scrambled by the RA-RNTI, the UE shall decode the PDCCH and the corresponding PDSCH according to any of the combinations defined in Table 7.1-3. The scrambling initialization of PDSCH corresponding to these PDCCHs is by RA-RNTI. 
If a UE is configured by higher layers to decode MPDCCH with CRC scrambled by the RA-RNTI, the UE shall decode the MPDCCH and the corresponding PDSCH according to any of the combinations defined in Table 7.1-3A. The scrambling initialization of PDSCH corresponding to these MPDCCHs is by RA-RNTI.
When RA-RNTI and either C-RNTI or SPS C-RNTI are assigned in the same subframe, the UE is not required to decode a PDSCH on the primary cell indicated by a PDCCH/EPDCCH/SPDCCH with a CRC scrambled by C-RNTI or SPS C-RNTI.

Table 7.1-3: PDCCH and PDSCH configured by RA-RNTI
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to PDCCH

	DCI format 1C
	Common
	If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used (see Subclause 7.1.1), otherwise Transmit diversity (see Subclause 7.1.2)

	DCI format 1A
	Common
	If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used (see Subclause 7.1.1), otherwise Transmit diversity (see Subclause 7.1.2)


Table 7.1-3A: MPDCCH and PDSCH configured by RA-RNTI
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to MPDCCH

	6-1A or 6-1B
	Type2-common
	If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used (see Subclause 7.1.1), otherwise Transmit diversity (see Subclause 7.1.2)


If a UE is configured by higher layers to decode PDCCH with CRC scrambled by the G-RNTI or SC-RNTI, the UE shall decode the PDCCH and the corresponding PDSCH according to any of the combinations defined in Table 7.1-4. The scrambling initialization of PDSCH corresponding to these PDCCHs is by G-RNTI or SC-RNTI. 
Table 7.1-4: PDCCH and PDSCH configured by G-RNTI or SC-RNTI
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to PDCCH

	DCI format 1C
	Common
	If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used (see Subclause 7.1.1), otherwise Transmit diversity (see Subclause 7.1.2).

	DCI format 1A
	Common
	If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used (see Subclause 7.1.1), otherwise Transmit diversity (see Subclause 7.1.2).


If a UE is configured by higher layers to decode PDCCH with CRC scrambled by the SC-N-RNTI, the UE shall decode the PDCCH according to the combination defined in table 7.1-4A. 
Table 7.1-4A: PDCCH configured by SC-N-RNTI
	DCI format
	Search Space

	DCI format 1C
	Common


If a UE is configured by higher layers to decode MPDCCH with CRC scrambled by the SC-RNTI, the UE shall decode the MPDCCH according to the combination defined in table 7.1-4B.
Table 7.1-4B: MPDCCH and PDSCH configured by SC-RNTI
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to MPDCCH

	6-2
	Type1A-common
	If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used (see Subclause 7.1.1), otherwise Transmit diversity (see Subclause 7.1.2)


If a UE is configured by higher layers to decode MPDCCH with CRC scrambled by the G-RNTI, the UE shall decode the MPDCCH according to the combination defined in table 7.1-4C.
Table 7.1-4C: MPDCCH and PDSCH configured by G-RNTI
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to MPDCCH

	6-1A or 6-1B
	Type2A-common
	If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used (see Subclause 7.1.1), otherwise Transmit diversity (see Subclause 7.1.2)


The UE is semi-statically configured via higher layer signalling to receive PDSCH data transmissions signalled via PDCCH/EPDCCH with DCI formats other than 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G according to one of the transmission modes, denoted mode 1 to mode 10. If the UE is configured with higher layer parameter dl-TTI-Length, the UE is semi-statically configured via higher layer signalling to receive PDSCH transmissions signalled via PDCCH/SPDCCH with DCI formats 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G according to

-
one of the transmission modes, denoted mode 1,2,3,4,6,9,10 for frame structure type 1, and mode 1,2,3,4,6,8,9,10 for frame structure type 2 in non-MBSFN subframes.

-
one of the transmission modes, denoted mode 9,10 for frame structure type 1, and mode 8,9,10 for frame structure type 2 in MBSFN subframes

For a BL/CE UE, the UE is semi-statically configured via higher layer signalling to receive PDSCH data transmissions signalled via MPDCCH according to one of the transmission modes: mode 1, mode 2, mode 6, and mode 9. 

For LAA Scells, the UE is not expected to receive PDSCH data transmissions signalled via PDCCH/EPDCCH according to transmission modes 5,6,7.

For a UE configured with higher layer parameter ShortTTIShortTTI, the UE is not expected to receive PDSCH data transmissions signalled via PDCCH/EPDCCH with CRC scrambled by the C-RNTI/SPS C-RNTI and DCI Formats other than DCI Format 7-1 A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G in a subframe if the UE is not capable of decoding PDSCHs assigned by PDCCH/SPDCCH associated with DCI Format 7-1 A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G and PDSCHs assigned by PDCCH associated with DCI Formats other than DCI Format 7-1 A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G in the same subframe.

For a UE configured with higher layer parameter ShortTTIShortTTI, the UE may skip decoding any transport block(s) received in PDSCH transmissions signalled via PDCCH/EPDCCH with CRC scrambled by the C-RNTI/SPS C-RNTI and DCI Formats other than DCI Format 7-1 A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G in the last WDL subframes if the UE has detected PDCCH/SPDCCH associated with DCI Format 7-1 A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G, where WDL is indicated by skipSubframeProcessing capability [12]. If the UE skips decoding, the physical layer indicates to higher layer that the transport block(s) are not successfully decoded.

For a UE configured with higher layer parameter ShortTTIShortTTI, and for PDSCH data transmissions in subslot n signalled via PDCCH/SPDCCH of a serving cell with DCI format 7-1 A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G, the UE is not expected to receive UE-specific reference signals corresponding to a transport block mapped to more than two-layer spatial multiplexing, if the UE has received UE-specific reference signals corresponding to a transport block mapped to more than two-layer spatial multiplexing in subslot n-1. 

For a UE configured with higher layer parameter ShortTTIShortTTI, the UE is not expected to receive 

-
PDSCH data transmissions signalled via PDCCH/SPDCCH with CRC scrambled by the C-RNTI/SPS C-RNTI and DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G for a transport block corresponding to a HARQ process with NDI set to 0 if the previous PDSCH transmission of the transport block was signalled via PDCCH/EPDCCH with CRC scrambled by the C-RNTI/SPS C-RNTI with DCI format other than DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G when the number of codewords for the previous PDSCH transmissions is two or the transport block size is more than the maximum transport block size supported for slot-PDSCH/subslot-PDSCH transmission.
For a UE configured with higher layer parameter shortProcessingTime, 

-
the UE is not expected to receive PDCCH in common search space for which HARQ-ACK response shall be provided in a subframe n, and PDCCH in UE specific search space for which HARQ-ACK response shall be provided in the same subframe n.

-
the UE is not expected to receive PDCCH in common search space in subframe n, and PDCCH in UE specific search space in the same subframe n.

For frame structure type 1,

-
the UE is not expected to receive PDSCH resource blocks transmitted on antenna port 5 in any subframe in which the number of OFDM symbols for PDCCH with normal CP is equal to four;

-
a non-BL/CE UE is not expected to receive PDSCH resource blocks transmitted on antenna port 5, 7, 8, 9, 10, 11, 12, 13 or 14 in the two PRBs to which a pair of VRBs is mapped if either one of the two PRBs overlaps in frequency with a transmission of either PBCH or primary or secondary synchronization signals in the same subframe;

-
the UE is not expected to receive PDSCH resource blocks transmitted on antenna port 7 for which distributed VRB resource allocation is assigned.

-
The UE may skip decoding the transport block(s) if it does not receive all assigned PDSCH resource blocks except if it is capable of receiving the non-colliding PDSCH resource blocks in an assignment which partly collides in frequency with a transmission of PBCH or primary synchronization signal or secondary synchronization signal in the same subframes and that capability is indicated by pdsch-CollisionHandling [12]. If the UE skips decoding, the physical layer indicates to higher layer that the transport block(s) are not successfully decoded.
For frame structure type 2,

-
the UE is not expected to receive PDSCH resource blocks transmitted on antenna port 5 in any subframe in which the number of OFDM symbols for PDCCH with normal CP is equal to four;

-
the UE is not expected to receive PDSCH resource blocks transmitted on antenna port 5 in the two PRBs to which a pair of VRBs is mapped if either one of the two PRBs overlaps in frequency with a transmission of PBCH in the same subframe;

-
a non-BL/CE UE is not expected to receive PDSCH resource blocks transmitted on antenna port 7, 8, 9, 10, 11, 12, 13 or 14 in the two PRBs to which a pair of VRBs is mapped if either one of the two PRBs overlaps in frequency with a transmission of primary or secondary synchronization signals in the same subframe;

-
with normal CP configuration, the UE is not expected to receive PDSCH on antenna port 5 for which distributed VRB resource allocation is assigned in the special subframe with configuration #1 or #6;
-
the UE is not expected to receive PDSCH on antenna port 7 for which distributed VRB resource allocation is assigned; 
-
with normal cyclic prefix, the UE is not expected to receive PDSCH resource blocks transmitted on antenna port 5 in DwPTS when the UE is configured with special subframe configuration 9.
-
The UE may skip decoding the transport block(s) if it does not receive all assigned PDSCH resource blocks except if it is capable of receiving the non-colliding PDSCH resource blocks in an assignment which partly collides in frequency with a transmission of PBCH or primary synchronization signal or secondary synchronization signal in the same subframe and that capability is indicated by pdsch-CollisionHandling [12]. If the UE skips decoding, the physical layer indicates to higher layer that the transport block(s) are not successfully decoded. 

-
If the UE is not configured for PUSCH/PUCCH transmission for at least one TDD serving cell, the UE is not expected to receive PDSCH on serving cell 
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 if the PDSCH overlaps in time with SRS transmission (including any interruption due to uplink or downlink RF retuning time [10]) on TDD serving cell 
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 not configured for PUSCH/PUCCH transmission, and if the UE is not capable of simultaneous reception and transmission on serving cell 
[image: image515.wmf]1

c

and serving cell 
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.

-
if a UE is configured with higher layer parameter ShortTTIShortTTI, the UE is not expected to receive PDSCH data transmissions signalled via PDCCH/SPDCCH of a serving cell with DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G
-
In DwPTS when the UE is configured with special subframe configuration 0 and 5.

If a UE is configured by higher layers to decode PDCCH with CRC scrambled by the C-RNTI, the UE shall decode the PDCCH and any corresponding PDSCH according to the respective combinations defined in Table 7.1-5. The scrambling initialization of PDSCH corresponding to these PDCCHs is by C-RNTI. The UE shall decode the PDCCH DCI Format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G only if the UE is configured with higher layer parameter ShortTTIShortTTI.
If a UE is configured by higher layers to decode EPDCCH with CRC scrambled by the C-RNTI, the UE shall decode the EPDCCH and any corresponding PDSCH according to the respective combinations defined in Table 7.1-5A. The scrambling initialization of PDSCH corresponding to these EPDCCHs is by C-RNTI.
If a BL/CE UE is configured by higher layers to decode MPDCCH with CRC scrambled by the C-RNTI except for random access procedure, the UE shall decode the MPDCCH and any corresponding PDSCH according to the respective combinations defined in Table 7.1-5B. The scrambling initialization of PDSCH corresponding to these MPDCCHs is by C-RNTI.
If a UE is configured with CEModeA, the UE shall decode MPDCCH DCI Format 6-1A. If the UE is configured with CEModeB, the UE shall decode MPDCCH DCI Format 6-1B.

If a UE is configured with higher layer parameter ShortTTIShortTTI and the UE is configured by higher layers to decode SPDCCH with CRC scrambled by the C-RNTI, the UE shall decode the SPDCCH and any corresponding PDSCH according to the respective combinations defined in Table 7.1-5C. The scrambling initialization of PDSCH corresponding to these SPDCCHs is by C-RNTI.
If the UE is configured with the carrier indicator field for a given serving cell and, if the UE is configured by higher layers to decode PDCCH/EPDCCH with CRC scrambled by the C-RNTI, then the UE shall decode PDSCH of the serving cell indicated by the carrier indicator field value in the decoded PDCCH/EPDCCH.
When a UE configured in transmission mode 3, 4, 8, 9 or 10 receives a DCI Format 1A assignment, it shall assume that the PDSCH transmission is associated with transport block 1 and that transport block 2 is disabled.
When a UE is configured in transmission mode 7, scrambling initialization of UE-specific reference signals corresponding to these PDCCHs/EPDCCHs is by C-RNTI. 

The UE does not support transmission mode 8 if extended cyclic prefix is used in the downlink.

When a UE is configured in transmission mode 9 or 10, in the downlink subframes indicated by the higher layer parameter mbsfn-SubframeConfigList or by mbsfn-SubframeConfigList-v1250 or by mbsfn-SubframeConfigList-v14xy or by laa-SCellSubframeConfig of serving cell 
[image: image517.wmf]c

 except in subframes for the serving cell 
-
indicated by higher layers to decode PMCH or,
-
configured by higher layers to be part of a positioning reference signal occasion and the positioning reference signal occasion is only configured within MBSFN subframes and the cyclic prefix length used in subframe #0 is normal cyclic prefix,
the UE shall upon detection of a PDCCH with CRC scrambled by the C-RNTI with DCI format 1A/2C/2D intended for the UE or, upon detection of an EPDCCH with CRC scrambled by the C-RNTI with DCI format 1A/2C/2D intended for the UE, decode the corresponding PDSCH in the same subframe. 

A UE configured in transmission mode 10 can be configured with scrambling identities, 
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 by higher layers for UE-specific reference signal generation as defined in Subclause 6.10.3.1 of [3] to decode PDSCH according to a detected PDCCH/EPDCCH with CRC scrambled by the C-RNTI with DCI format 2D intended for the UE.

Table 7.1-5: PDCCH and PDSCH configured by C-RNTI

	Transmission mode
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to PDCCH

	Mode 1
	DCI format 1A
	Common and

UE specific by C-RNTI
	Single-antenna port, port 0 (see Subclause 7.1.1)

	
	DCI format 1 and 7-1A
	UE specific by C-RNTI
	Single-antenna port, port 0 (see Subclause 7.1.1)

	Mode 2
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity (see Subclause 7.1.2)

	
	DCI format 1 and 7-1A
	UE specific by C-RNTI
	Transmit diversity (see Subclause 7.1.2)

	Mode 3
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity (see Subclause 7.1.2)

	
	DCI format 2A and 7-1B
	UE specific by C-RNTI
	Large delay CDD (see Subclause 7.1.3) or Transmit diversity (see Subclause 7.1.2)

	Mode 4
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity (see Subclause 7.1.2)

	
	DCI format 2 and 7-1C
	UE specific by C-RNTI
	Closed-loop spatial multiplexing (see Subclause 7.1.4)or Transmit diversity (see Subclause 7.1.2)

	Mode 5
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity (see Subclause 7.1.2)

	
	DCI format 1D
	UE specific by C-RNTI
	Multi-user MIMO (see Subclause 7.1.5)

	Mode 6
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity (see Subclause 7.1.2)

	
	DCI format 1B and 7-1D
	UE specific by C-RNTI
	Closed-loop spatial multiplexing (see Subclause 7.1.4) using a single transmission layer

	Mode 7
	DCI format 1A
	Common and

UE specific by C-RNTI
	If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used (see Subclause 7.1.1), otherwise Transmit diversity (see Subclause 7.1.2)

	
	DCI format 1
	UE specific by C-RNTI
	Single-antenna port, port 5 (see Subclause 7.1.1)

	Mode 8
	DCI format 1A
	Common and
UE specific by C-RNTI
	If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used (see Subclause 7.1.1), otherwise Transmit diversity (see Subclause 7.1.2)

	
	DCI format 2B and 7-1E
	UE specific by C-RNTI
	Dual layer transmission, port 7 and 8 (see Subclause 7.1.5A) or single-antenna port, port 7 or 8 (see Subclause 7.1.1)

	Mode 9
	DCI format 1A
	Common and UE specific by C-RNTI 
	· Non-MBSFN subframe: If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used (see Subclause 7.1.1), otherwise Transmit diversity (see Subclause 7.1.2)

· MBSFN subframe: Single-antenna port, port 7 (see Subclause 7.1.1)

	
	DCI format 2C and 7-1F
	UE specific by C-RNTI
	Transmit diversity, port 7-8, (see Subclause 7.1.2) or dual layer transmission port 7-8 (see Subclause 7.1.5A), if UE is configured with higher layer parameter semiOpenLoop, up to 8 layer transmission for subframe-based PDSCH, and up to 4 layer transmission for slot/subslot-based transmissions, ports 7-14 (see Subclause 7.1.5B) otherwise; or single-antenna port, port 7, 8, 11, or 13 (see Subclause 7.1.1) if UE is configured with higher layer parameter dmrs-tableAlt, single-antenna port, port 7 or 8 (see Subclause 7.1.1) otherwise

	Mode 10
	DCI format 1A
	Common and UE specific by C-RNTI 
	· Non-MBSFN subframe: If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used (see Subclause 7.1.1), otherwise Transmit diversity (see Subclause 7.1.2)

· MBSFN subframe: Single-antenna port, port 7 (see Subclause 7.1.1)

	
	DCI format 2D and 7-1G
	UE specific by C-RNTI
	Transmit diversity, port 7-8, (see Subclause 7.1.2) or dual layer transmission port 7-8 (see Subclause 7.1.5A), if UE is configured with higher layer parameter semiOpenLoop, up to 8 layer transmission for subframe-based PDSCH, and up to 4 layer transmission for slot/subslot-based transmissions, ports 7-14 (see Subclause 7.1.5B) otherwise; or single-antenna port, port 7, 8, 11, or 13 (see Subclause 7.1.1) if UE is configured with higher layer parameter dmrs-tableAlt, single-antenna port, port 7 or 8 (see Subclause 7.1.1) otherwise


Table 7.1-5A: EPDCCH and PDSCH configured by C-RNTI

	Transmission mode
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to EPDCCH

	Mode 1
	DCI format 1A
	UE specific by C-RNTI
	Single-antenna port, port 0 (see Subclause 7.1.1)

	
	DCI format 1
	UE specific by C-RNTI
	Single-antenna port, port 0 (see Subclause 7.1.1)

	Mode 2
	DCI format 1A
	UE specific by C-RNTI
	Transmit diversity (see Subclause 7.1.2)

	
	DCI format 1
	UE specific by C-RNTI
	Transmit diversity (see Subclause 7.1.2)

	Mode 3
	DCI format 1A
	UE specific by C-RNTI
	Transmit diversity (see Subclause 7.1.2)

	
	DCI format 2A
	UE specific by C-RNTI
	Large delay CDD (see Subclause 7.1.3) or Transmit diversity (see Subclause 7.1.2)

	Mode 4
	DCI format 1A
	UE specific by C-RNTI
	Transmit diversity (see Subclause 7.1.2)

	
	DCI format 2
	UE specific by C-RNTI
	Closed-loop spatial multiplexing (see Subclause 7.1.4)or Transmit diversity (see Subclause 7.1.2)

	Mode 5
	DCI format 1A
	UE specific by C-RNTI
	Transmit diversity (see Subclause 7.1.2)

	
	DCI format 1D
	UE specific by C-RNTI
	Multi-user MIMO (see Subclause 7.1.5)

	Mode 6
	DCI format 1A
	UE specific by C-RNTI
	Transmit diversity (see Subclause 7.1.2)

	
	DCI format 1B
	UE specific by C-RNTI
	Closed-loop spatial multiplexing (see Subclause 7.1.4) using a single transmission layer

	Mode 7
	DCI format 1A
	UE specific by C-RNTI
	If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used (see Subclause 7.1.1), otherwise Transmit diversity (see Subclause 7.1.2)

	
	DCI format 1
	UE specific by C-RNTI
	Single-antenna port, port 5 (see Subclause 7.1.1)

	Mode 8
	DCI format 1A
	UE specific by C-RNTI
	If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used (see Subclause 7.1.1), otherwise Transmit diversity (see Subclause 7.1.2)

	
	DCI format 2B
	UE specific by C-RNTI
	Dual layer transmission, port 7 and 8 (see Subclause 7.1.5A) or single-antenna port, port 7 or 8 (see Subclause 7.1.1)

	Mode 9
	DCI format 1A
	UE specific by C-RNTI
	· Non-MBSFN subframe: If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used (see Subclause 7.1.1), otherwise Transmit diversity (see Subclause 7.1.2)

· MBSFN subframe: Single-antenna port, port 7 (see Subclause 7.1.1)

	
	DCI format 2C
	UE specific by C-RNTI
	Transmit diversity, port 7-8, (see Subclause 7.1.2) or dual layer transmission port 7-8 (see Subclause 7.1.5A), if UE is configured with higher layer parameter semiOpenLoop, up to 8 layer transmission, ports 7-14 (see Subclause 7.1.5B) otherwise; or single-antenna port, port 7, 8, 11, or 13 (see Subclause 7.1.1) if UE is configured with higher layer parameter dmrs-tableAlt, single-antenna port, port 7 or 8 (see Subclause 7.1.1) otherwise

	Mode 10
	DCI format 1A
	UE specific by C-RNTI
	· Non-MBSFN subframe: If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used (see Subclause 7.1.1), otherwise Transmit diversity (see Subclause 7.1.2)

· MBSFN subframe: Single-antenna port, port 7 (see Subclause 7.1.1)

	
	DCI format 2D
	UE specific by C-RNTI
	Transmit diversity, port 7-8, (see Subclause 7.1.2) or dual layer transmission port 7-8 (see Subclause 7.1.5A), if UE is configured with higher layer parameter semiOpenLoop, up to 8 layer transmission, ports 7-14 (see Subclause 7.1.5B) otherwise; or single-antenna port, port 7, 8, 11, or 13 (see Subclause 7.1.1) if UE is configured with higher layer parameter dmrs-tableAlt, single-antenna port, port 7 or 8 (see Subclause 7.1.1) otherwise


Table 7.1-5B: MPDCCH and PDSCH configured by C-RNTI

	Transmission mode
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to MPDCCH

	Mode 1
	6-1A 
	Type0-Common 
	Single-antenna port, port 0 (see Subclause 7.1.1)

	
	6-1A or 6-1B
	UE specific by C-RNTI
	

	Mode 2
	6-1A 
	Type0-Common 
	Transmit diversity (see Subclause 7.1.2)

	
	6-1A or 6-1B
	UE specific by C-RNTI
	

	Mode 6
	6-1A
	Type0-Common 
	Transmit diversity (see Subclause 7.1.2)

	
	6-1A
	UE specific by C-RNTI
	Closed-loop spatial multiplexing (see Subclause 7.1.4) using a single transmission layer

	Mode 9
	6-1A
	Type0-Common 
	If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used (see Subclause 7.1.1), otherwise Transmit diversity (see Subclause 7.1.2)

	
	6-1A
	UE specific by C-RNTI
	Single-antenna port, port 7 or 8 (see Subclause 7.1.1)

	
	6-1B
	UE specific by C-RNTI
	Single-antenna port, port 7 (see Subclause 7.1.1)


Table 7.1-5C: SPDCCH and PDSCH configured by C-RNTI

	Transmission mode
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to SPDCCH

	Mode 1
	DCI format 7-1A
	UE specific by C-RNTI
	Single-antenna port, port 0 (see Subclause 7.1.1)

	Mode 2
	DCI format 7-1A
	UE specific by C-RNTI
	Transmit diversity (see Subclause 7.1.2)

	Mode 3
	DCI format 7-1B
	UE specific by C-RNTI
	Large delay CDD (see Subclause 7.1.3)

	Mode 4
	DCI format 7-1C
	UE specific by C-RNTI
	Closed-loop spatial multiplexing (see Subclause 7.1.4)

	Mode 6
	DCI format 7-1D
	UE specific by C-RNTI
	Closed-loop spatial multiplexing (see Subclause 7.1.4) using a single transmission layer

	Mode 8
	DCI format 7-1E
	UE specific by C-RNTI
	Dual layer transmission, port 7 and 8 (see Subclause 7.1.5A) or single-antenna port, port 7 or 8 (see Subclause 7.1.1)

	Mode 9
	DCI format 7-1F
	UE specific by C-RNTI
	Dual layer transmission port 7-8 (see Subclause 7.1.5A), if UE is configured with higher layer parameter semiOpenLoop, up to 4 layer transmission, ports 7-10 (see Subclause 7.1.5B) otherwise; or single-antenna port, port 7, 8, 11, or 13 (see Subclause 7.1.1) if UE is configured with higher layer parameter dmrs-tableAlt, single-antenna port, port 7 or 8 (see Subclause 7.1.1) otherwise

	Mode 10
	DCI format 7-1G
	UE specific by C-RNTI
	Dual layer transmission port 7-8 (see Subclause 7.1.5A), if UE is configured with higher layer parameter semiOpenLoop, up to 4 layer transmission, ports 7-10 (see Subclause 7.1.5B) otherwise; or single-antenna port, port 7, 8, 11, or 13 (see Subclause 7.1.1) if UE is configured with higher layer parameter dmrs-tableAlt, single-antenna port, port 7 or 8 (see Subclause 7.1.1) otherwise


If a UE is configured by higher layers to decode PDCCH with CRC scrambled by the SPS C-RNTI, the UE shall decode the PDCCH on the primary cell and any corresponding PDSCH on the primary cell according to the respective combinations defined in Table 7.1-6. The same PDSCH related configuration applies in the case that a PDSCH is transmitted without a corresponding PDCCH. The scrambling initialization of PDSCH corresponding to these PDCCHs and PDSCH without a corresponding PDCCH is by SPS C-RNTI. 

If a UE is configured by higher layers to decode EPDCCH with CRC scrambled by the SPS C-RNTI, the UE shall decode the EPDCCH on the primary cell and any corresponding PDSCH on the primary cell according to the respective combinations defined in Table 7.1-6A. The same PDSCH related configuration applies in the case that a PDSCH is transmitted without a corresponding EPDCCH. The scrambling initialization of PDSCH corresponding to these EPDCCHs and PDSCH without a corresponding EPDCCH is by SPS C-RNTI.
If a UE configured with CEModeA is configured by higher layers to decode MPDCCH with CRC scrambled by the SPS C-RNTI, the UE shall decode the MPDCCH on the primary cell and any corresponding PDSCH on the primary cell according to the respective combinations defined in Table 7.1-6B. The same PDSCH related configuration applies in the case that a PDSCH is transmitted without a corresponding MPDCCH. The scrambling initialization of PDSCH corresponding to these MPDCCHs and PDSCH without a corresponding MPDCCH is by SPS C-RNTI.
When a UE is configured in transmission mode 7, scrambling initialization of UE-specific reference signals for PDSCH corresponding to these PDCCHs/EPDCCHs and for PDSCH without a corresponding PDCCH/EPDCCH is by SPS C-RNTI.

When a UE is configured in transmission mode 9 or 10, in the downlink subframes indicated by the higher layer parameter mbsfn-SubframeConfigList or by mbsfn-SubframeConfigList-v1250 or by mbsfn-SubframeConfigList-v14xy of serving cell 
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 except in subframes for the serving cell 
-
indicated by higher layers to decode PMCH or,
-
configured by higher layers to be part of a positioning reference signal occasion and the positioning reference signal occasion is only configured within MBSFN subframes and the cyclic prefix length used in subframe #0 is normal cyclic prefix,
the UE shall upon detection of a PDCCH with CRC scrambled by the SPS C-RNTI with DCI format 1A/2C/2D/7-1F/7-1G, or upon detection of a EPDCCH with CRC scrambled by the SPS C-RNTI with DCI format 1A/2C/2D, or upon detection of a SPDCCH with CRC scrambled by the SPS C-RNTI with DCI format 7-1F/7-1G, or for a configured PDSCH without PDCCH intended for the UE, decode the corresponding PDSCH in the same subframe/slot/subslot.
A UE configured in transmission mode 10 can be configured with scrambling identities, 
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 by higher layers for UE-specific reference signal generation as defined in Subclause 6.10.3.1 of [3] to decode PDSCH according to a detected 

-
PDCCH/EPDCCH with CRC scrambled by the SPS C-RNTI with DCI format 2D 

-
PDCCH/SPDCCH with CRC scrambled by the SPS C-RNTI with DCI format 7-1G

intended for the UE.

For PDSCH without a corresponding PDCCH/EPDCCH, the UE shall use the value of
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 and the scrambling identity of 
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 (as defined in Subclause 6.10.3.1 of [3]) derived from the DCI format 2D/7-1G corresponding to the associated SPS activation for UE-specific reference signal generation.

Table 7.1-6: PDCCH and PDSCH configured by SPS C-RNTI

	Transmission mode
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to PDCCH

	Mode 1
	DCI format 1A
	Common and

UE specific by C-RNTI
	Single-antenna port, port 0 (see Subclause 7.1.1)

	
	DCI format 1 and 7-1A
	UE specific by C-RNTI
	Single-antenna port, port 0 (see Subclause 7.1.1)

	Mode 2
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity (see Subclause 7.1.2)

	
	DCI format 1 and 7-1A
	UE specific by C-RNTI
	Transmit diversity (see Subclause 7.1.2)

	Mode 3
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity (see Subclause 7.1.2)

	
	DCI format 2A and 7-1B
	UE specific by C-RNTI
	Transmit diversity (see Subclause 7.1.2)

	Mode 4
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity (see Subclause 7.1.2)

	
	DCI format 2 and 7-1C
	UE specific by C-RNTI
	Transmit diversity (see Subclause 7.1.2)



	Mode 5
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity (see Subclause 7.1.2)

	Mode 6
	DCI format 1A and 7-1D
	Common and

UE specific by C-RNTI
	Transmit diversity (see Subclause 7.1.2)

	Mode 7
	DCI format 1A
	Common and

UE specific by C-RNTI
	Single-antenna port, port 5 (see Subclause 7.1.1)

	
	DCI format 1
	UE specific by C-RNTI
	Single-antenna port, port 5 (see Subclause 7.1.1)

	Mode 8
	DCI format 1A
	Common and
UE specific by C-RNTI
	Single-antenna port, port 7(see Subclause 7.1.1)

	
	DCI format 2B and 7-1E
	UE specific by C-RNTI
	Single-antenna port, port 7 or 8 (see Subclause 7.1.1)

	Mode 9
	DCI format 1A
	Common and
UE specific by C-RNTI
	Single-antenna port, port 7 (see Subclause 7.1.1)

	
	DCI format 2C and 7-1F
	UE specific by C-RNTI
	Transmit diversity, port 7-8, (see Subclause 7.1.2) if UE is configured with higher layer parameter semiOpenLoop, or single-antenna port, port 7, 8, 11, or 13 (see Subclause 7.1.1) if UE is configured with higher layer parameter dmrs-tableAlt, Single-antenna port, port 7 or 8, (see Subclause 7.1.1) otherwise

	Mode 10
	DCI format 1A
	Common and
UE specific by C-RNTI 
	Single-antenna port, port 7 (see Subclause 7.1.1)

	
	DCI format 2D and 7-1G
	UE specific by C-RNTI
	Transmit diversity, port 7-8, (see Subclause 7.1.2) if UE is configured with higher layer parameter semiOpenLoop, or single-antenna port, port 7, 8, 11, or 13 (see Subclause 7.1.1) if UE is configured with higher layer parameter dmrs-tableAlt, Single-antenna port, port 7 or 8, (see Subclause 7.1.1) otherwise


Table 7.1-6A: EPDCCH and PDSCH configured by SPS C-RNTI

	Transmission mode
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to EPDCCH

	Mode 1
	DCI format 1A
	UE specific by C-RNTI
	Single-antenna port, port 0 (see Subclause 7.1.1)

	
	DCI format 1
	UE specific by C-RNTI
	Single-antenna port, port 0 (see Subclause 7.1.1)

	Mode 2
	DCI format 1A
	UE specific by C-RNTI
	Transmit diversity (see Subclause 7.1.2)

	
	DCI format 1
	UE specific by C-RNTI
	Transmit diversity (see Subclause 7.1.2)

	Mode 3
	DCI format 1A
	UE specific by C-RNTI
	Transmit diversity (see Subclause 7.1.2)

	
	DCI format 2A
	UE specific by C-RNTI
	Transmit diversity (see Subclause 7.1.2)

	Mode 4
	DCI format 1A
	UE specific by C-RNTI
	Transmit diversity (see Subclause 7.1.2)

	
	DCI format 2
	UE specific by C-RNTI
	Transmit diversity (see Subclause 7.1.2)

	Mode 5
	DCI format 1A
	UE specific by C-RNTI
	Transmit diversity (see Subclause 7.1.2)

	Mode 6
	DCI format 1A
	UE specific by C-RNTI
	Transmit diversity (see Subclause 7.1.2)

	Mode 7
	DCI format 1A
	UE specific by C-RNTI
	Single-antenna port, port 5 (see Subclause 7.1.1)

	
	DCI format 1
	UE specific by C-RNTI
	Single-antenna port, port 5 (see Subclause 7.1.1)

	Mode 8
	DCI format 1A
	UE specific by C-RNTI
	Single-antenna port, port 7(see Subclause 7.1.1)

	
	DCI format 2B
	UE specific by C-RNTI
	Single-antenna port, port 7 or 8 (see Subclause 7.1.1)

	Mode 9
	DCI format 1A
	UE specific by C-RNTI
	Single-antenna port, port 7 (see Subclause 7.1.1)

	
	DCI format 2C
	UE specific by C-RNTI
	Transmit diversity, port 7-8, (see Subclause 7.1.2) if UE is configured with higher layer parameter semiOpenLoop, or single-antenna port, port 7, 8, 11, or 13 (see Subclause 7.1.1) if UE is configured with higher layer parameter dmrs-tableAlt, Single-antenna port, port 7 or 8, (see Subclause 7.1.1) otherwise

	Mode 10
	DCI format 1A
	UE specific by C-RNTI
	Single-antenna port, port 7 (see Subclause 7.1.1)

	
	DCI format 2D
	UE specific by C-RNTI
	Transmit diversity, port 7-8, (see Subclause 7.1.2) if UE is configured with higher layer parameter semiOpenLoop, or single-antenna port, port 7, 8, 11, or 13 (see Subclause 7.1.1) if UE is configured with higher layer parameter dmrs-tableAlt, Single-antenna port, port 7 or 8, (see Subclause 7.1.1) otherwise


Table 7.1-6B: MPDCCH and PDSCH configured by SPS C-RNTI

	Transmission mode
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to MPDCCH

	Mode 1
	6-1A
	UE specific by C-RNTI
	Single-antenna port, port 0 (see Subclause 7.1.1)

	Mode 2
	6-1A
	UE specific by C-RNTI
	Transmit diversity (see Subclause 7.1.2)

	Mode 6
	6-1A
	UE specific by C-RNTI
	Transmit diversity (see Subclause 7.1.2)

	Mode 9
	6-1A
	UE specific by C-RNTI
	Single-antenna port, port 7 or 8 (see Subclause 7.1.1)


NOTE:
For BL/CE UEs configured with transmission mode 6, and for DCI 6-1A mapped onto the UE specific search space and with CRC scrambled by the SPS C-RNTI, the bits corresponding to TPMI information for precoding and PMI information for precoding are set to zero.

Table 7.1-6C: SPDCCH and PDSCH configured by SPS C-RNTI

	Transmission mode
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to SPDCCH

	Mode 1
	DCI format 7-1A
	UE specific by C-RNTI
	Single-antenna port, port 0 (see Subclause 7.1.1)

	Mode 2
	DCI format 7-1A
	UE specific by C-RNTI
	Transmit diversity (see Subclause 7.1.2)

	Mode 3
	DCI format 7-1B
	UE specific by C-RNTI
	Transmit diversity (see Subclause 7.1.2)

	Mode 4
	DCI format 7-1C
	UE specific by C-RNTI
	Transmit diversity (see Subclause 7.1.2)

	Mode 6
	DCI format 7-1D
	UE specific by C-RNTI
	Transmit diversity (see Subclause 7.1.2)

	Mode 8
	DCI format 7-1E
	UE specific by C-RNTI
	Single-antenna port, port 7 or 8 (see Subclause 7.1.1)

	Mode 9
	DCI format 7-1F
	UE specific by C-RNTI
	Transmit diversity, port 7-8, (see Subclause 7.1.2) if UE is configured with higher layer parameter semiOpenLoop, or single-antenna port, port 7, 8, 11, or 13 (see Subclause 7.1.1) if UE is configured with higher layer parameter dmrs-tableAlt, Single-antenna port, port 7 or 8, (see Subclause 7.1.1) otherwise

	Mode 10
	DCI format 7-1G
	UE specific by C-RNTI
	Transmit diversity, port 7-8, (see Subclause 7.1.2) if UE is configured with higher layer parameter semiOpenLoop, or single-antenna port, port 7, 8, 11, or 13 (see Subclause 7.1.1) if UE is configured with higher layer parameter dmrs-tableAlt, Single-antenna port, port 7 or 8, (see Subclause 7.1.1) otherwise


If a UE is configured by higher layers to decode PDCCH with CRC scrambled by the Temporary C-RNTI and is not configured to decode PDCCH with CRC scrambled by the C-RNTI, the UE shall decode the PDCCH and the corresponding PDSCH according to the combination defined in Table 7.1-7. The scrambling initialization of PDSCH corresponding to these PDCCHs is by Temporary C-RNTI.
If a UE is configured by higher layers to decode MPDCCH with CRC scrambled by the Temporary C-RNTI and is not configured to decode MPDCCH with CRC scrambled by the C-RNTI during random access procedure, the UE shall decode the MPDCCH and the corresponding PDSCH according to the combination defined in Table 7.1-8. The scrambling initialization of PDSCH corresponding to these MPDCCHs is by Temporary C-RNTI.
If a UE is also configured by higher layers to decode MPDCCH with CRC scrambled by the C-RNTI during random access procedure, the UE shall decode the MPDCCH and the corresponding PDSCH according to the combination defined in Table 7.1-8. The scrambling initialization of PDSCH corresponding to these MPDCCHs is by C-RNTI.
Table 7.1-7: PDCCH and PDSCH configured by Temporary C-RNTI
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to PDCCH

	DCI format 1A 
	Common and 
UE specific 
by Temporary C-RNTI
	If the number of PBCH antenna port is one, Single-antenna port, port 0 is used (see Subclause 7.1.1), otherwise Transmit diversity (see Subclause 7.1.2)

	DCI format 1 
	UE specific 
by Temporary C-RNTI
	If the number of PBCH antenna port is one, Single-antenna port, port 0 is used (see Subclause 7.1.1), otherwise Transmit diversity (see Subclause 7.1.2)


Table 7.1-8: MPDCCH and PDSCH configured by Temporary C-RNTI and/or C-RNTI during random access procedure
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to MPDCCH

	DCI format 6-1A 
	Type2-Common 
	If the number of PBCH antenna port is one, Single-antenna port, port 0 is used (see Subclause 7.1.1), otherwise Transmit diversity (see Subclause 7.1.2)

	DCI format 6-1B
	Type2-Common 
	If the number of PBCH antenna port is one, Single-antenna port, port 0 is used (see Subclause 7.1.1), otherwise Transmit diversity (see Subclause 7.1.2)


If the UE is configured with higher layer parameter must-Config-r14, and if the PDCCH/EPDCCH DCI of the corresponding PDSCH transmission indicates MUST interference is present [4], 

-
the UE may assume that the starting OFDM symbol of MUST interference is same as the starting OFDM symbol of the corresponding PDSCH transmission,
-
for transmission modes 8-10, the UE may assume 
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 of MUST interference are same as that of the corresponding PDSCH transmission.
A UE is not required to receive PDSCH assigned by MPDCCH with DCI CRC scrambled by SC-RNTI or G-RNTI if the set of subframes carrying the PDSCH includes any subframes in which the UE monitors Type1-MPDCCH common search space or PDSCH assigned by MPDCCH sent in Type1-MPDCCH common search space.

A UE is not required to receive PDSCH assigned by MPDCCH with DCI CRC scrambled by G-RNTI if the set of subframes carrying the PDSCH includes any subframes in which the UE monitors Type1A-MPDCCH common search space, or includes any subframes in which the UE receives PDSCH assigned by MPDCCH with DCI CRC scrambled by SC-RNTI.
The transmission schemes of the PDSCH are described in the following sub-Subclauses.

	Modification of subclause 7.1.6


7.1.6
Resource allocation

The UE shall interpret the resource allocation field depending on the PDCCH/EPDCCH DCI format detected. A resource allocation field in each PDCCH/EPDCCH includes two parts, a resource allocation header field and information consisting of the actual resource block assignment. 

PDCCH DCI formats 1, 2, 2A, 2B, 2C and 2D with type 0 and PDCCH DCI formats 1, 2, 2A, 2B, 2C and 2D with type 1 resource allocation have the same format and are distinguished from each other via the single bit resource allocation header field which exists depending on the downlink system bandwidth (Subclause 5.3.3.1 of [4]), where type 0 is indicated by 0 value and type 1 is indicated otherwise. PDCCH with DCI format 1A, 1B, 1C and 1D have a type 2 resource allocation while PDCCH with DCI format 1, 2, 2A, 2B, 2C and 2D have type 0 or type 1 resource allocation. PDCCH DCI formats with a type 2 resource allocation do not have a resource allocation header field. 

EPDCCH DCI formats 1, 2, 2A, 2B, 2C and 2D with type 0 and EPDCCH DCI formats 1, 2, 2A, 2B, 2C and 2D with type 1 resource allocation have the same format and are distinguished from each other via the single bit resource allocation header field which exists depending on the downlink system bandwidth (Subclause 5.3.3.1 of [4]), where type 0 is indicated by 0 value and type 1 is indicated otherwise. EPDCCH with DCI format 1A, 1B, and 1D have a type 2 resource allocation while EPDCCH with DCI format 1, 2, 2A, 2B, 2C and 2D have type 0 or type 1 resource allocation. EPDCCH DCI formats with a type 2 resource allocation do not have a resource allocation header field. 

If the UE is configured with higher layer parameter ShortTTI, PDCCH/SPDCCH with DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G utilizes a higher layer configured resource allocation type 0 or resource allocation type 2.

If the UE is configured with higher layer parameter ce-pdsch-maxBandwidth-config with value 20MHz and the resource block assignment flag is set to 0
-
MPDCCH with DCI format 6-1A utilizes a type 0 resource allocation.

else if the UE is configured with higher layer parameter ce-pdsch-maxBandwidth-config with value 20MHz and the resource block assignment flag is set to 1, or the UE is configured with higher layer parameter ce-pdsch-maxBandwidth-config with value 5 MHz, or mpdcch-PDSCH-MaxBandwidth-SC-MTCH is set to 24 PRBs,

For system bandwidth larger than 1.4 MHz, 

MPDCCH with DCI format 6-1A utilizes same type 2 resource allocation within each allocated narrowband. 

otherwise,

MPDCCH with DCI format 6-1A utilizes a type 2 resource allocation. 
otherwise

-
MPDCCH with DCI format 6-1A utilizes a type 2 resource allocation. 

Resource allocation for MPDCCH with DCI format 6-1B is given by the Resource block assignment field as described in [4]. For a UE configured with higher layer parameter ce-pdsch-maxBandwidth-config with value 20MHz and CEModeB, the allocated widebands (WBs) are based on the wideband combination index according to Table 7.1.6-2.

MPDCCH with DCI format 6-2 assigns a set of six contiguously allocated localized virtual resource blocks within a narrowband. Localized virtual resource blocks are always used in case of MPDCCH with DCI format 6-1A, 6-1B, or 6-2. 
A UE may assume, for any PDSCH transmission scheduled by a cell with physical cell identity given in NAICS-AssistanceInfo-r12 and the PDSCH transmission mode belonging to transmissionModeList-r12 associated with the cell except spatial multiplexing using up to 8 transmission layers in transmission mode 10, that the resource allocation granularity and precoding granularity in terms of PRB pairs in the frequency domain are both given by N, where N is given by the higher layer parameter resAllocGranularity-r12 associated with the cell. The first set of N consecutive PRB pairs of the resource allocation starts from the lowest frequency of the system bandwidth and the UE may assume the same precoding applies to all PRB pairs within a set. 

For a BL/CE UE, the resource allocation for PDSCH carrying SystemInformationBlockType1-BR and SI messages is a set of six contiguously allocated localized virtual resource blocks within a narrowband. The number of repetitions for the PDSCH carrying SystemInformationBlockType1-BR is determined based on the parameter schedulingInfoSIB1-BR-r13 configured by higher-layers and according to Table 7.1.6-1. If the value of the parameter schedulingInfoSIB1-BR-r13 configured by higher-layers is set to 0, UE assumes that SystemInformationBlockType1-BR is not transmitted.

Table 7.1.6-1: Number of repetitions for PDSCH carrying SystemInformationBlockType1-BR for BL/CE UE.

	Value of schedulingInfoSIB1-BR-r13
	Number of PDSCH repetitions

	0
	N/A

	1
	4

	2
	8

	3
	16

	4
	4

	5
	8

	6
	16

	7
	4

	8
	8

	9
	16

	10
	4

	11
	8

	12
	16

	13
	4

	14
	8

	15
	16

	16
	4

	17
	8

	18
	16

	19-31
	Reserved


Table 7.1.6-2: Wideband combination index for a UE configured with higher layer parameter ce-pdsch-maxBandwidth-config with value 20MHz and CEModeB
	Wideband combination index
	Indices of allocated WBs
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	0
	0
	0
	0

	1
	1
	1
	1

	2
	0,1
	2
	2

	3
	Reserved
	0,1
	3

	4
	NA
	1,2
	0,1

	5
	NA
	0,2
	2,3

	6
	NA
	0,1,2
	0,1,2

	7
	NA
	Reserved
	0,1,2,3


7.1.6.1
Resource allocation type 0

In resource allocations of type 0, resource block assignment information includes a bitmap indicating the Resource Block Groups (RBGs) that are allocated to the scheduled UE where a RBG is a set of consecutive virtual resource blocks (VRBs) of localized type as defined in Subclause 6.2.3.1 of [3]. 

For a UE configured with higher layer parameter ce-pdsch-maxBandwidth-config with value 20MHz and the resource block assignment flag is set to 0

-
Resource block group size (P) is given by the value S described in sub clause 5.3.3.1.12 of [4].

-
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otherwise

-
Resource block group size (P) is a function of the system bandwidth as shown in Table 7.1.6.1-1A if a UE is configured with higher layer parameter ShortTTI and for DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G, Table 7.1.6.1-1 otherwise. 

For DCI formats other than DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G, the total number of RBGs (
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. If a UE is configured with higher layer parameter ShortTTI and for DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G, the total number of RBGs (
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 of the RBGs are of size P and if 
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. The bitmap is of size 
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bits with one bitmap bit per RBG such that each RBG is addressable. 
For a UE configured with higher layer parameter ce-pdsch-maxBandwidth-config with value 20MHz and the resource block assignment flag is set to 0

-
The RBGs shall be indexed according to RBG indexing described in Subclause 8.1.5.1 by replacing 
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otherwise

-
The RBGs shall be indexed in the order of increasing frequency and non-increasing RBG sizes starting at the lowest frequency. 
The order of RBG to bitmap bit mapping is such that RBG 0 to RBG
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 are mapped to MSB to LSB of the bitmap. The RBG is allocated to the UE if the corresponding bit value in the bitmap is 1, the RBG is not allocated to the UE otherwise.
Table 7.1.6.1-1: Type 0 resource allocation RBG size vs. Downlink System Bandwidth

	System Bandwidth
	RBG Size
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	(P)

	≤10
	1

	11 – 26
	2

	27 – 63
	3

	64 – 110
	4


Table 7.1.6.1-1A: Type 0 resource allocation RBG size vs. Downlink System Bandwidth for DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G

	System Bandwidth
	RBG Size
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	(P)

	≤10
	1

	11 – 24
	2

	25 – 63
	6

	64 – 110
	12


7.1.6.2
Resource allocation type 1

In resource allocations of type 1, a resource block assignment information of size 
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 indicates to a scheduled UE the VRBs from the set of VRBs from one of P RBG subsets. The virtual resource blocks used are of localized type as defined in Subclause 6.2.3.1 of [3]. Also P is the RBG size associated with the system bandwidth as shown in Table 7.1.6.1-1. A RBG subset 
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The first field with 
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The second field with one bit is used to indicate a shift of the resource allocation span within a subset. A bit value of 1 indicates shift is triggered. Shift is not triggered otherwise.
The third field includes a bitmap, where each bit of the bitmap addresses a single VRB in the selected RBG subset in such a way that MSB to LSB of the bitmap are mapped to the VRBs in the increasing frequency order. The VRB is allocated to the UE if the corresponding bit value in the bit field is 1, the VRB is not allocated to the UE otherwise. The portion of the bitmap used to address VRBs in a selected RBG subset has size 
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The addressable VRB numbers of a selected RBG subset start from an offset, 
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 to the smallest VRB number within the selected RBG subset, which is mapped to the MSB of the bitmap. The offset is in terms of the number of VRBs and is done within the selected RBG subset. If the value of the bit in the second field for shift of the resource allocation span is set to 0, the offset for RBG subset 
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, where the LSB of the bitmap is justified with the highest VRB number within the selected RBG subset. 
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Consequently, when RBG subset 
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7.1.6.3
Resource allocation type 2

For BL/CE UEs with resource allocation type 2 resource assignment, 
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 is used in the rest of this Subclause. 

In resource allocations of type 2, the resource block assignment information indicates to a scheduled UE a set of contiguously allocated localized virtual resource blocks or distributed virtual resource blocks. In case of resource allocation signalled with PDCCH DCI format 1A, 1B or 1D, or for resource allocation signalled with EPDCCH DCI format 1A, 1B, or 1D, one bit flag indicates whether localized virtual resource blocks or distributed virtual resource blocks are assigned (value 0 indicates Localized and value 1 indicates Distributed VRB assignment) while distributed virtual resource blocks are always assigned in case of resource allocation signalled with PDCCH DCI format 1C. Localized VRB allocations for a UE vary from a single VRB up to a maximum number of VRBs spanning the system bandwidth. For DCI format 1A the distributed VRB allocations for a UE vary from a single VRB up to 
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 is defined in [3], if the DCI CRC is scrambled by P-RNTI, RA-RNTI, or SI-RNTI. With PDCCH DCI format 1B, 1D with a CRC scrambled by C-RNTI, or with DCI format 1A with a CRC scrambled with C-RNTI, SPS C-RNTI or Temporary C-RNTI distributed VRB allocations for a UE vary from a single VRB up to 
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 is 50-110. With EPDCCH DCI format 1B, 1D with a CRC scrambled by C-RNTI, or with DCI format 1A with a CRC scrambled with C-RNTI, SPS C-RNTI distributed VRB allocations for a UE vary from a single VRB up to 
[image: image581.wmf]DL

VRB

N

 VRBs if 
[image: image582.wmf]DL

RB

N

 is 6-49 and vary from a single VRB up to 16 if 
[image: image583.wmf]DL

RB

N

 is 50-110. With PDCCH DCI format 1C and 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G, VRB allocations for a UE vary from 
[image: image584.wmf]step

RB

N

 VRB(s) up to 
[image: image585.wmf]ë

û

step

RB

step

RB

DL

VRB

/

N

N

N

×

 VRBs with an increment step of 
[image: image586.wmf]step

RB

N

, where 
[image: image587.wmf]step

RB

N

 value is determined depending on the downlink system bandwidth as shown in Table 7.1.6.3-1 for DCI format 1C and Table 7.1.6.3-1A for DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G.
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Table 7.1.6.3-1A: 
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	DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G

	20 – 26
	4

	27 – 63
	6

	64 – 110
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For PDCCH DCI format 1A, 1B, or 1D or for PDCCH DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G and 
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<20, a type 2 resource allocation field consists of a resource indication value (RIV) corresponding to a starting resource block (
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For PDCCH DCI format 1C or for PDCCH/SPDCCH DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G and 
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The resource indication value is defined by:
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For PDCCH DCI format 1C or for PDCCH/SPDCCH DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G and 
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[image: image622.wmf]start

RB

). For PDCCH/SPDCCH DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G and 
[image: image623.wmf]26

20

DL

RB

£

£

N

, one bit flag indicates whether the starting resource block index is 
[image: image624.wmf]start

RB

 or 
[image: image625.wmf]2

+

start

RB

(value 0 indicates 
[image: image626.wmf]start

RB

 and value 1 indicates 
[image: image627.wmf]2

+

start

RB

). In case of resource allocation signalled with PDCCH/SPDCCH DCI format 7-1n, and 
[image: image628.wmf]26

20

DL

RB

£

£

N

, if the resource allocation indicates the corresponding PDSCH is mapped to RB index 23, the UE shall assume the PDSCH is also mapped to RB index 24.

7.1.6.4
PDSCH starting position

This Subclause describes PDSCH starting position for UEs that are not BL/CE UEs.

PDSCH starting position for BL/CE UEs is described in Subclause 7.1.6.4A.

The starting OFDM symbol for the PDSCH of each activated serving cell is given by index 
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For a UE configured in transmission mode 1-9, for a given activated serving cell 

-
if the PDSCH is assigned by EPDCCH received in the same serving cell, or if the UE is configured to monitor EPDCCH in the subframe and the PDSCH is not assigned by a PDCCH/EPDCCH, and if the UE is configured with the higher layer parameter epdcch-StartSymbol-r11
-
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 is given by the higher-layer parameter epdcch-StartSymbol-r11. 
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else if PDSCH and the corresponding PDCCH/EPDCCH are received on different serving cells

-
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For a UE configured in transmission mode 10, for a given activated serving cell 

-
if the PDSCH is assigned by a PDCCH with DCI format 1C or by a PDCCH with DCI format 1A and with CRC scrambled with P-RNTI/RA-RNTI/SI-RNTI/Temporary C-RNTI

-
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 is given by the span of the DCI given by the CFI value in the subframe of the given serving cell according to Subclause 5.3.4 of [4]. 

-
if the PDSCH is assigned by a PDCCH/EPDCCH with DCI format 1A and with CRC scrambled with C-RNTI and if the PDSCH transmission is on antenna ports 0 - 3
-
if the PDSCH is assigned by EPDCCH received in the same serving cell 

-
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 as defined in Subclause 9.1.4.1),

-
else if PDSCH and the corresponding PDCCH/EPDCCH are received on different serving cells

-
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 is given by the higher-layer parameter pdsch-Start-r10 for the serving cell on which PDSCH is received. 
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otherwise
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-
if the PDSCH is assigned by or semi-statically scheduled by a PDCCH/EPDCCH with DCI format 1A and if the PDSCH transmission is on antenna port 7

-
if the value of the higher layer parameter pdsch-Start-r11 determined from parameter set 1 in table 7.1.9-1 for the serving cell on which PDSCH is received belongs to {1,2,3,4}, 

-
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is given by the higher layer parameter pdsch-Start-r11 determined from parameter set 1 in table 7.1.9-1 for the serving cell on which PDSCH is received.

-
else, 

-
if PDSCH and the corresponding PDCCH/EPDCCH are received on different serving cells, 

-
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 is given by the higher-layer parameter pdsch-Start-r10 for the serving cell on which PDSCH is received
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otherwise 
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-
if the subframe on which PDSCH is received is indicated by the higher layer parameter mbsfn-SubframeConfigList-r11 determined from parameter set 1 in table 7.1.9-1 for the serving cell on which PDSCH is received, or if the PDSCH is received on subframe 1 or 6 for the frame structure type 2, 

-

[image: image651.wmf])

,

2

min(

'

DataStart

DataStart

l

l

=

, 

-
otherwise 

-

[image: image652.wmf]'

DataStart

DataStart

l

l

=

.

-
if the PDSCH is assigned by or semi-persistently scheduled by a PDCCH/EPDCCH with DCI format 2D,

-
if the value of the higher layer parameter pdsch-Start-r11 determined from the DCI (according to Subclause 7.1.9) for the serving cell on which PDSCH is received belongs to {1,2,3,4}, 
-
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 is given by parameter pdsch-Start-r11 determined from the DCI (according to Subclause 7.1.9) for the serving cell on which PDSCH is received

-
else, 
-
if PDSCH and the corresponding PDCCH/EPDCCH are received on different serving cells, 

-
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-
if the subframe on which PDSCH is received is indicated by the higher layer parameter mbsfn-SubframeConfigList-r11 determined from the DCI (according to Subclause 7.1.9) for the serving cell on which PDSCH is received, or if the PDSCH is received on subframe 1 or 6 for frame structure type 2,

-
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7.1.6.4A
PDSCH starting position for BL/CE UEs

The starting OFDM symbol for PDSCH is given by index 
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for the cell on which PDSCH is received
-
else
-
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if subframe 
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 is a special subframe or configured as an MBSFN subframe, and if the BL/CE UE is configured in CEModeA
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7.1.6.5
Physical Resource Block (PRB) bundling

A UE configured for transmission mode 9 for a given serving cell c may assume that precoding granularity is multiple resource blocks in the frequency domain when PMI/RI reporting is configured. 

For a given serving cell c, if a UE is configured for transmission mode 10

-
if PMI/RI reporting is configured for all configured CSI processes for the serving cell c, the UE may assume that precoding granularity is multiple resource blocks in the frequency domain,
-
otherwise, the UE shall assume the precoding granularity is one resource block in the frequency domain. 

Fixed system bandwidth dependent Precoding Resource block Groups (PRGs) of size 
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. The PRG size is non-increasing starting at the lowest frequency. The UE may assume that the same precoder applies on all scheduled PRBs within a PRG.

If the UE is a BL/CE UE 
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Table 7.1.6.5-1

	System Bandwidth 

(
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	PRG Size (
[image: image676.wmf]P

¢

) 

(PRBs)

	≤10
	1

	11 – 26
	2

	27 – 63
	3

	64 – 110
	2


For a UE configured for transmission mode 9, 10 using frame structure type 1 or transmission modes 8, 9, 10 using frame structure type 2, for a given serving cell c and for slot/subslot-PDSCH transmissions, precoding granularity is 2 resource blocks in frequency domain. Precoding Resource block Groups (PRGs) of size 2 partition the system bandwidth and each PRG consists of consecutive PRBs. The UE is expected to receive UE-specific reference signal corresponding to a PDSCH over both resource blocks of a PRG. If 
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 then, PDSCH is not mapped to the last resource block. The UE may assume that the same precoder applies on the two PRBs within a PRG.
	Modification of clause 7.19


7.1.9
PDSCH resource mapping parameters

A UE configured in transmission mode 10 for a given serving cell can be configured with up to 4 parameter sets by higher layer signaling to decode PDSCH according to a detected PDCCH/EPDCCH with DCI format 2D intended for the UE and the given serving cell. The UE shall use the parameter set according to the value of the 'PDSCH RE Mapping and Quasi-Co-Location indicator' field (mapping defined in Table 7.1.9-1) in the detected PDCCH/EPDCCH with DCI format 2D for determining the PDSCH RE mapping (defined in Subclause 6.4 of [3]), and for determining PDSCH antenna port quasi co-location (defined in Subclause 7.1.10) if the UE is configured with Type B quasi co-location type (defined in Subclause 7.1.10). For PDSCH without a corresponding PDCCH/EPDCCH, the UE shall use the parameter set indicated in the PDCCH/EPDCCH with DCI format 2D corresponding to the associated SPS activation for determining the PDSCH RE mapping (defined in Subclause 6.4 of [3]) and PDSCH antenna port quasi co-location (defined in Subclause 7.1.10).

Table 7.1.9-1: PDSCH RE Mapping and Quasi-Co-Location Indicator field in DCI format 2D

	Value of 'PDSCH RE Mapping and Quasi-Co-Location Indicator' field
	Description

	'00'
	Parameter set 1 configured by higher layers

	'01'
	Parameter set 2 configured by higher layers

	'10'
	Parameter set 3 configured by higher layers

	'11'
	Parameter set 4 configured by higher layers


The following parameters for determining PDSCH RE mapping and PDSCH antenna port quasi co-location are configured via higher layer signaling for each parameter set:

-
crs-PortsCount-r11. 
-
crs-FreqShift-r11. 
-
mbsfn-SubframeConfigList-r11.
-
csi-RS-ConfigZPId-r11.
-
pdsch-Start-r11.
-
qcl-CSI-RS-ConfigNZPId-r11. 

-
zeroTxPowerCSI-RS2-r12 if the UE is configured with higher layer parameter eMIMO-Type for TDD serving cell.
To decode PDSCH according to a detected PDCCH/EPDCCH with DCI format 1A with CRC scrambled with C-RNTI intended for the UE and the given serving cell and for PDSCH transmission on antenna port 7, a UE configured in transmission mode 10 for a given serving cell shall use the parameter set 1 in table 7.1.9-1 for determining the PDSCH RE mapping (defined in Subclause 6.4 of [3]), and for determining PDSCH antenna port quasi co-location (defined in Subclause 7.1.10) if the UE is configured with Type B quasi co-location type (defined in Subclause 7.1.10). 

To decode PDSCH corresponding to detected PDCCH/EPDCCH with DCI format 1A with CRC scrambled with SPS C-RNTI and PDSCH without a corresponding PDCCH/EPDCCH associated with SPS activation indicated in PDCCH/EPDCCH with DCI format 1A, a UE configured in transmission mode 10 for a given serving cell shall use the parameter set 1 in table 7.1.9-1 for determining the PDSCH RE mapping (defined in Subclause 6.4 of [3]), and for determining PDSCH antenna port quasi co-location (defined in Subclause 7.1.10) if the UE is configured with Type B quasi co-location type (defined in Subclause 7.1.10). 

If the UE is configured in transmission mode 10 and configured with Type B quasi co-location and configured with higher layer parameter csi-RS-NZP-mode set to 'multiShot' for a CSI process, the UE is not expected to receive a 'PDSCH RE Mapping and Quasi-Co-Location indicator' selecting a parameter set with CSI-RS resource configuration for the CSI process identified by the higher layer parameter qcl-CSI-RS-ConfigNZPId-r11 corresponding to a deactivated CSI-RS resource (defined in Subclause 7.2.8) or an activated CSI-RS resource (defined in Subclause 7.2.8) with no CSI-RS transmission since the activation of the CSI-RS resource.

If the UE is configured in transmission mode 10 and configured with Type B quasi co-location and configured with higher layer parameter csi-RS-ConfigNZP-ApList and configured with higher layer parameter csi-RS-NZP-mode set to 'aperiodic' for a CSI process, the UE is not expected to receive a 'PDSCH RE Mapping and Quasi-Co-Location indicator' selecting a parameter set with CSI-RS resource configuration for the CSI process identified by the higher layer parameter qcl-CSI-RS-ConfigNZPId-r11.
To decode PDSCH according to a detected PDCCH/EPDCCH with DCI format 1A intended for the UE on a given serving cell and for PDSCH transmission on antenna port 0 – 3, a UE configured in transmission mode 10 for the given serving cell shall determine the PDSCH RE mapping (as described in Subclause 6.4 of [3]) using the lowest indexed zero-power CSI-RS resource. 

To decode PDSCH according to a detected SPDCCH with DCI format 7-1 A, 7-1B, 7-1C, 7-1D, 7-1E, 7-1F, 7-1G with CRC scrambled with C-RNTI intended for the UE and the given serving cell, a UE shall use the value of the higher layer parameter rateMatchingMode (for each SPDCCH resource set), and the 'Used/Unused SPDCCH resource indication' field (if present) in the SPDCCH for determining the PDSCH RE mapping (defined in Subclause 6.4 of [3]).
A UE configured with higher layer parameter csi-RS-ConfigZP-Ap for a given serving cell is configured with 4 aperiodic zero-power CSI-RS resources by higher layer signaling to decode PDSCH according to a detected PDCCH/EPDCCH with DCI format 1/1B/1D//2/2A/2B/2C/2D intended for the UE and the given serving cell. The UE shall use the aperiodic zero-power CSI-RS resource according to the value of the ' Aperiodic zero-power CSI-RS resource indicator for PDSCH RE Mapping' field (mapping defined in Table 7.1.9-2) in the detected PDCCH/EPDCCH with DCI format 1/1B/1D/2/2A/2B/2C/2D for determining the PDSCH RE mapping (defined in Subclause 6.4 of [3]). 

Table 7.1.9-2: Aperiodic zero-power CSI-RS resource indicator for PDSCH RE Mapping field in DCI format 1/1B/1D/2/2A/2B/2C/2D
	Value of Aperiodic zero-power CSI-RS resource indicator for PDSCH RE Mapping ' field
	Description

	'00'
	Aperiodic zero-power CSI-RS resources 1 configured by higher layers

	'01'
	Aperiodic zero-power CSI-RS resources 2 configured by higher layers

	'10'
	Aperiodic zero-power CSI-RS resources 3 configured by higher layers

	'11'
	Aperiodic zero-power CSI-RS resources 4 configured by higher layers 


	Modification of subclause 7.2


7.2
UE procedure for reporting Channel State Information (CSI)

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

The time and frequency resources that can be used by the UE to report CSI which consists of Channel Quality Indicator (CQI), precoding matrix indicator (PMI), precoding type indicator (PTI), CSI-RS resource indicator (CRI), and/or rank indication (RI) are controlled by the eNB. For spatial multiplexing, as given in [3], the UE shall determine a RI corresponding to the number of useful transmission layers. For transmit diversity as given in [3], RI is equal to one.

A non-BL/CE UE in transmission mode 8 or 9 is configured with or without PMI/RI reporting by the higher layer parameter pmi-RI-Report. 
A UE in transmission mode 10 can be configured with one or more CSI processes per serving cell by higher layers. 

For a UE in transmission mode 10,

-
If a UE is not configured with higher layer parameter eMIMO-Type, each CSI process is associated with a CSI-RS resource (defined in Subclause 7.2.5) and a CSI-interference measurement (CSI-IM) resource (defined in Subclause 7.2.6). A UE can be configured with up to two CSI-IM resources for a CSI process if the UE is configured with CSI subframe sets 
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 and 
[image: image679.wmf]CSI,1

C

 by the higher layer parameter csi-SubFramePatternConfig-r12 for the CSI process. 

-
If the UE is configured with higher layer parameter eMIMO-Type and not configured with higher layer parameter eMIMO-Type2, and eMIMO-Type is set to 'CLASS A', each CSI process is associated with a CSI-RS resource (defined in Subclause 7.2.5) and a CSI-interference measurement (CSI-IM) resource (defined in Subclause 7.2.6). A UE can be configured with up to two CSI-IM resources for a CSI process if the UE is configured with CSI subframe sets 
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 by the higher layer parameter csi-SubFramePatternConfig-r12 for the CSI process.

-
If the UE is configured with higher layer parameter eMIMO-Type and not configured with higher layer parameter eMIMO-Type2, and eMIMO-Type is set to 'CLASS B', each CSI process is associated with one or more CSI-RS resource (defined in Subclause 7.2.5) and one or more CSI-interference measurement (CSI-IM) resource (defined in Subclause 7.2.6). Each CSI-RS resource is associated with a CSI-IM resource by higher layers. For a CSI process with one CSI-RS resource, a UE can be configured with CSI-IM resource for each CSI subframe sets if the UE is configured with CSI subframe sets 
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 by the higher layer parameter csi-SubFramePatternConfig-r12 for the CSI process. 

-
If the UE is configured with higher layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type is set to 'CLASS A', and eMIMO-Type2 is set to 'CLASS B', each CSI process is associated with a CSI-RS resource (defined in Subclause 7.2.5) and a CSI-interference measurement (CSI-IM) resource (defined in Subclause 7.2.6) for eMIMO-Type, and one CSI-RS resource (defined in Subclause 7.2.5) and one CSI-interference measurement (CSI-IM) resource (defined in Subclause 7.2.6) for eMIMO-Type2. A UE can be configured with up to two CSI-IM resources for each eMIMO-Type and eMIMO-Type2 of a CSI process if the UE is configured with CSI subframe sets 
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 by the higher layer parameter csi-SubFramePatternConfig-r12 for the CSI process.

-
If the UE is configured with higher layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type is set to 'CLASS B', and eMIMO-Type2 is set to 'CLASS B', each CSI process is associated with more than one CSI-RS resource (defined in Subclause 7.2.5) and more than one CSI-interference measurement (CSI-IM) resource (defined in Subclause 7.2.6) with association of each CSI-RS resource with a CSI-IM resource by higher layers for eMIMO-Type, and one CSI-RS resource (defined in Subclause 7.2.5) and one CSI-interference measurement (CSI-IM) resource (defined in Subclause 7.2.6) for eMIMO-Type2.

For a UE in transmission mode 10, a CSI reported by the UE corresponds to a CSI process configured by higher layers. Each CSI process can be configured with or without PMI/RI reporting by higher layer signalling.

If a UE is configured with a serving cell with frame structure 3, the UE is not required to update measurements for more than 5 CSI processes in a subframe, in case the total number of serving cells is no more than 5. If a UE is configured with more than 5 serving cells, the UE is not required to update measurements for more than 
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 CSI processes in a subframe, where the value of 
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 is given by 

-
maxNumberUpdatedCSI-Proc-r13 if the UE is configured with a serving cell with frame structure 3

-
maxNumberUpdatedCSI-Proc-SPT-r15if the UE is configured with higher layer parameter shortProcessingTime
-
maxNumberUpdatedCSI-Proc-STTI-r15 if the UE is configured with higher layer parameter ShortTTI.

For UE in transmission mode 9 and the UE configured with higher layer parameter eMIMO-Type, the term 'CSI process' in this Subclause refers to the CSI configured for the UE. 

For a UE in transmission mode 9, and if the UE is configured with higher layer parameter eMIMO-Type, and,

-
UE is not configured with higher layer parameter eMIMO-Type2 and eMIMO-Type is set to 'CLASS A', each CSI process is associated with a CSI-RS resource (defined in Subclause 7.2.5).
-
UE is not configured with higher layer parameter eMIMO-Type2 and eMIMO-Type is set to 'CLASS B', each CSI process is associated with one or more CSI-RS resource (defined in Subclause 7.2.5). 
-
UE is configured with higher layer parameter eMIMO-Type2 and eMIMO-Type is set to 'CLASS A' and eMIMO-Type2 is set to 'CLASS B', each CSI process is associated with a CSI-RS resource (defined in Subclause 7.2.5) for eMIMO-Type, and a CSI-RS resource (defined in Subclause 7.2.5) for eMIMO-Type2.
-
UE is configured with higher layer parameter eMIMO-Type2 and eMIMO-Type is set to 'CLASS B' and eMIMO-Type2 is set to 'CLASS B', each CSI process is associated with more than one CSI-RS resource (defined in Subclause 7.2.5) for eMIMO-Type, and a CSI-RS resource (defined in Subclause 7.2.5) for eMIMO-Type2.

For a CSI process, and if a UE is configured in transmission mode 9 or 10, and UE is not configured with higher layer parameter pmi-RI-Report, and UE is configured with higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B', and the number of CSI-RS antenna ports in at least one of the one or more configured CSI-RS resource is more than one, the UE is considered to be configured without PMI reporting.

A UE is configured with resource-restricted CSI measurements if the subframe sets 
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 are configured by higher layers. 

For a serving cell with frame structure type 1, a UE is not expected to be configured with csi-SubframePatternConfig-r12.

CSI reporting is periodic or aperiodic.

A BL/CE UE configured with CEModeB is not expected to be configured with either aperiodic CSI or periodic CSI reporting.

If the UE is configured with more than one serving cell, it transmits CSI for activated serving cell(s) only.

If a UE is not configured for simultaneous PUSCH and PUCCH transmission, it shall transmit periodic CSI reporting on PUCCH as defined hereafter in subframes with no PUSCH allocation.

If a UE is not configured for simultaneous PUSCH and PUCCH transmission, it shall transmit periodic CSI reporting on PUSCH of the serving cell with smallest ServCellIndex as defined hereafter in subframes with a PUSCH allocation, where the UE shall use the same PUCCH-based periodic CSI reporting format on PUSCH.
A UE shall transmit aperiodic CSI reporting on PUSCH if the conditions specified hereafter are met. For aperiodic CQI/PMI reporting, RI reporting is transmitted only if the configured CSI feedback type supports RI reporting.
Table 7.2-1: Void

In case both periodic and aperiodic CSI reporting would occur in the same subframe, the UE shall only transmit the aperiodic CSI report in that subframe. If the aperiodic CSI reporting occurs on an LAA SCell, the UE shall assume that the UL channel access procedure, as described in clause 15.2, is successful to determine whether periodic and aperiodic CSI reporting would occur in the same subframe.

If the higher layer parameter altCQI-Table-r12 is configured and is set to allSubframes-r12,

-
the UE shall report CQI according to Table 7.2.3-2. 

Else if the higher layer parameter altCQI-Table-r12 is configured and is set to csi-SubframeSet1-r12 or csi-SubframeSet2-r12,
-
the UE shall report CQI according to Table 7.2.3-2 for the corresponding CSI subframe set configured by altCQI-Table-r12
-
the UE shall report CQI for the other CSI subframe set according to Table 7.2.3-1. 
Else 

-
the UE shall report CQI according to Table 7.2.3-1.
For a non-BL/CE UE, when reporting RI the UE reports a single instance of the number of useful transmission layers. For each RI reporting interval when the UE is configured in transmission modes 4 or when the UE is configured in transmission mode 8, 9 or 10 with PMI/RI reporting, a UE shall determine a RI from the supported set of RI values as defined in Subclause 5.2.2.6 of [4] and report the number in each RI report. For each RI reporting interval when the UE is configured in transmission mode 3, a UE shall determine RI as defined in Subclause 5.2.2.6 of [4] in each reporting interval and report the detected number in each RI report to support selection between transmit diversity and large delay CDD.

For a UE configured in transmission mode 9 or 10, when reporting CRI the UE reports a single instance of a selected CSI-RS resource. For each CRI reporting interval when a UE is configured with higher layer parameter eMIMO-Type, except with higher layer parameter csi-RS-NZP-mode configured, and eMIMO-Type is set to 'CLASS B', and the number of configured CSI-RS resources is more than one for a CSI process, the UE shall determine a CRI from the supported set of CRI values as defined in Subclause 5.2.2.6 of [4] and report the number in each CRI report, where CRI value 0 corresponds to the configured csi-RS-ConfigNZPId, first entry of csi-IM-ConfigIdList, first entry of p-C-AndCBSR-PerResourceConfigList, and alternativeCodebookEnabledFor4TXProc, and CRI value k (k>0) corresponds to the configured k-th entry of csi-RS-ConfigNZPIdListExt, (k+1)-th entry of csi-IM-ConfigIdList, (k+1)-th entry of p-C-AndCBSR-PerResourceConfigList, and k-th entry of ace-For4Tx-PerResourceConfigList. 

For a UE configured in transmission mode 9 or 10, when reporting CRI the UE reports a single instance of a selected CSI-RS resource. For each CRI reporting interval when a UE is configured with higher layer parameter eMIMO-Type set to 'CLASS B' and high layer parameter csi-RS-NZP-mode set to 'multiShot', and the number of activated CSI-RS resources is more than one for a CSI process, the UE shall determine a CRI from the supported set of CRI values as defined in subclause 5.2.2.6 of [4] and report the number in each CRI report, where, if csi-RS-ConfigNZPId is activated, CRI value 0 corresponds to the activated csi-RS-ConfigNZPId, first entry of csi-IM-ConfigIdList, p-C-AndCBSR-PerResourceConfigList, and alternativeCodebookEnabledFor4TXProc, and CRI value k (k>0) corresponds to the (k+1)-th activated CSI-RS resource, which is associated with l-th entry of csi-RS-ConfigNZPIdListExt, (l+1)-th entry of csi-IM-ConfigIdList, (l+1)-th entry of p-C-AndCBSR-PerResourceConfigList, and l-th entry of ace-For4Tx-PerResourceConfigList; If csi-RS-ConfigNZPId is not activated, CRI value k corresponds to the (k+1)-th activated CSI-RS resource, which is associated with l-th entry of csi-RS-ConfigNZPIdListExt, (l+1)-th entry of csi-IM-ConfigIdList, (l+1)-th entry of p-C-AndCBSR-PerResourceConfigList, and l-th entry of ace-For4Tx-PerResourceConfigList.
For a non-BL/CE UE, when reporting PMI the UE reports either a single or a multiple PMI report. The number of RBs represented by a single UE PMI report can be 
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 or a smaller subset of RBs. The number of RBs represented by a single PMI report is semi-statically configured by higher layer signalling. A UE is restricted to report PMI, RI and PTI on a subframe-based PUCCH/PUSCH within a precoder codebook subset specified by one or more bitmap parameter(s) codebookSubsetRestriction, codebookSubsetRestriction-1, codebookSubsetRestriction-2, codebookSubsetRestriction-3 configured by higher layer signalling. If a UE is configured by higher-layer parameter ShortTTI, the UE is restricted to report PMI, RI and PTI on subslot-PUSCH/slot-PUSCH within a precoder codebook subset specified by a bitmap parameter codebookSubsetRestriction, configured by higher layer signalling for the subslot/slot-based transmission.

For a UE configured in transmission mode 10 and the UE not configured with higher layer parameter eMIMO-Type for a CSI process, or for a UE configured in transmission mode 9 or 10 and the UE configured with higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B', and one CSI-RS resource configured and except with higher layer parameter alternativeCodebookEnabledCLASSB_K1=TRUE configured for a CSI process, the bitmap parameter codebookSubsetRestriction is configured for each CSI process and each subframe sets (if subframe sets 
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 are configured by higher layers) by higher layer signaling. 

For a UE configured in transmission mode 9 or 10 and for a CSI process and the UE configured with higher layer parameter eMIMO-Type2, and eMIMO-Type2 is set to 'CLASS B', and one CSI-RS resource configured and except with higher layer parameter alternativeCodebookEnabledCLASSB_K1=TRUE configured for eMIMO-Type2 of the CSI process, the bitmap parameter codebookSubsetRestriction is configured for eMIMO-Type2 of each CSI process and each subframe sets (if subframe sets 
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 are configured by higher layers) by higher layer signaling.
For a UE configured in transmission mode 9 or 10, and for a CSI process and UE configured with higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS A', the bitmap parameters codebookSubsetRestriction-1, codebookSubsetRestriction-2 is configured for the CSI process and each subframe sets (if subframe sets 
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 are configured by higher layers) by higher layer signaling. 

For a UE configured in transmission mode 9 or 10, and for a CSI process and UE configured with higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B', and one CSI-RS resource configured, and higher layer parameter alternativeCodebookEnabledCLASSB_K1=TRUE, the bitmap parameter codebookSubsetRestriction-3 is configured for the CSI process and each subframe sets (if subframe sets 
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 are configured by higher layers) by higher layer signaling. 

For a UE configured in transmission mode 9 or 10, and for a CSI process and the UE configured with higher layer parameter eMIMO-Type2, and eMIMO-Type2 is set to 'CLASS B', and one CSI-RS resource configured, and higher layer parameter alternativeCodebookEnabledCLASSB_K1=TRUE for eMIMO-Type2 of the CSI process, the bitmap parameter codebookSubsetRestriction-3 is configured for eMIMO-Type2 of the CSI process and each subframe sets (if subframe sets 
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 are configured by higher layers) by higher layer signaling.
For a UE configured in transmission mode 9 or 10, and for a CSI process and UE configured with higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B', and more than one CSI-RS resource configured, the bitmap parameter codebookSubsetRestriction is configured for each CSI-RS resource of the CSI process and each subframe sets (if subframe sets 
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 are configured by higher layers) by higher layer signaling.
For a specific precoder codebook and associated transmission mode, the bitmap can specify all possible precoder codebook subsets from which the UE can assume the eNB may be using when the UE is configured in the relevant transmission mode. Codebook subset restriction is supported for transmission modes 3, 4, 5, 6 and for transmission modes 8, 9 and 10 with PMI/RI reporting, and transmission mode 9 and 10 without PMI reporting. The resulting number of bits for each transmission mode are given in Table 7.2-1b, Table 7.2-1d, Table 7.2-1e, and Table 7.2-1f. The bitmap parameter codebookSubsetRestriction, codebookSubsetRestriction-1 or codebookSubsetRestriction-3 forms the bit sequence 
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is the MSB and where a bit value of zero indicates that the PMI and RI reporting is not allowed to correspond to precoder(s) associated with the bit. The bitmap parameter codebookSubsetRestriction-2 forms the bit sequence 
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 is the LSB and 
[image: image708.wmf]1

-

c

B

b

is the MSB and where a bit value of zero indicates that the PMI and RI reporting is not allowed to correspond to precoder(s) associated with the bit. The association of bits to precoders for the relevant transmission modes are given as follows:

1. Transmission mode 3

a. 2 antenna ports: bit 
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is associated with the precoder in Table 6.3.4.2.3-1 of [3] corresponding to 
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 layers and codebook index 0 while bit 
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 is associated with the precoder for 2 antenna ports in Subclause 6.3.4.3 of [3].

b. 4 antenna ports: bit 
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is associated with the precoders in Table 6.3.4.2.3-2 of [3] corresponding to 
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 layers and codebook indices 12, 13, 14, and 15 while bit 
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 is associated with the precoder for 4 antenna ports in Subclause 6.3.4.3 of [3].

2. Transmission mode 4

a. 2 antenna ports: see Table 7.2-1c

b. 4 antenna ports: bit 
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 layers and with codebook index 
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in Table 6.3.4.2.3-2 of [3].

3. Transmission modes 5 and 6

a. 2 antenna ports: bit 
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 is associated with the precoder for 
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 layer with codebook index 
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in Table 6.3.4.2.3-1 of [3].

b. 4 antenna ports: bit 
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 is associated with the precoder for 
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 layer with codebook index 
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in Table 6.3.4.2.3-2 of [3].

4. Transmission mode 8

a. 2 antenna ports: see Table 7.2-1c

b. 4 antenna ports except with alternativeCodeBookEnabledFor4TX-r12=TRUE configured: bit 
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in Table 6.3.4.2.3-2 of [3], 
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c. 4 antenna ports with alternativeCodeBookEnabledFor4TX-r12=TRUE configured: bit 
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. Codebook indices 
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 are given in Table 7.2.4-0A or 7.2.4-0B, for 
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5. Transmission modes 9 and 10

a. 2 antenna ports except when a UE configured with higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B', and one CSI-RS resource configured, and higher layer parameter alternativeCodebookEnabledCLASSB_K1=TRUE for a CSI process, or when a UE configured with higher layer parameter eMIMO-Type2, and eMIMO-Type2 is set to 'CLASS B', and one CSI-RS resource configured, and higher layer parameter alternativeCodebookEnabledCLASSB_K1=TRUE for eMIMO-Type2 of a CSI process: see Table 7.2-1c

b. 4 antenna ports except with alternativeCodeBookEnabledFor4TX-r12=TRUE configured or for a CSI process the UE is configured with higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B', and one CSI-RS resource configured, and higher layer parameter alternativeCodebookEnabledCLASSB_K1=TRUE or for a CSI process the UE is configured with higher layer parameter eMIMO-Type2, and eMIMO-Type2 is set to 'CLASS B', and one CSI-RS resource configured, and higher layer parameter alternativeCodebookEnabledCLASSB_K1=TRUE for eMIMO-Type2 of a CSI process: bit 
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in Table 6.3.4.2.3-2 of [3]. 

c. 4 antenna ports with alternativeCodeBookEnabledFor4TX-r12=TRUE configured except when a UE configured with higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B', and one CSI-RS resource configured, and higher layer parameter alternativeCodebookEnabledCLASSB_K1=TRUE for a CSI process, or when a UE configured with higher layer parameter eMIMO-Type2, and eMIMO-Type2 is set to 'CLASS B', and one CSI-RS resource configured, and higher layer parameter alternativeCodebookEnabledCLASSB_K1=TRUE for eMIMO-Type2 of a CSI process: bit 
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. Codebook indices 
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 are given in Table 7.2.4-0A, 7.2.4-0B, 7.2.4-0C or 7.2.4-0D, for 
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d. 8 antenna ports except when a UE configured with higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS A', or for when a UE configured with higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B', and one CSI-RS resource configured, and higher layer parameter alternativeCodebookEnabledCLASSB_K1=TRUE for a CSI process, or for when a UE configured with higher layer parameter eMIMO-Type2, and eMIMO-Type2 is set to 'CLASS B', and one CSI-RS resource configured, and higher layer parameter alternativeCodebookEnabledCLASSB_K1=TRUE for eMIMO-Type2 of a CSI process: bit 
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 are given in Table 7.2.4-1, 7.2.4-2, 7.2.4-3, 7.2.4-4, 7.2.4-5, 7.2.4-6, 7.2.4-7, or 7.2.4-8, for 
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e. 8, 12, 16, 20, 24, 28, and 32 antenna ports and for a CSI process the UE is configured with higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS A': bit 
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 is defined in Subclause 7.2.4. Bit 
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f. 2, 4, or 8 antenna ports and for a CSI process the UE is configured with higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B', and one CSI-RS resource configured, and higher layer parameter alternativeCodebookEnabledCLASSB_K1=TRUE, or the UE is configured with higher layer parameter eMIMO-Type2, and eMIMO-Type2 is set to 'CLASS B', and one CSI-RS resource configured, and higher layer parameter alternativeCodebookEnabledCLASSB_K1=TRUE for eMIMO-Type2 of the CSI process: bit 
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 for 8 antenna ports. Codebook index 
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 is given in Table 7.2.4-18, 7.2.4-19, or 7.2.4-20, for 2, 4, or 8 antenna ports respectively.

For a BL/CE UE, when reporting PMI the UE reports a single PMI report. A UE is restricted to report PMI within a precoder codebook subset specified by a bitmap parameter codebookSubsetRestriction configured by higher layer signalling. For a specific precoder codebook and associated transmission mode, the bitmap can specify all possible precoder codebook subsets from which the UE can assume the eNB may be using when the UE is configured in the relevant transmission mode. Codebook subset restriction is supported for transmission modes 6 and 9. The resulting number of bits for each transmission mode is given in Table 7.2-1b. The bitmap forms the bit sequence 
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 is the MSB and where a bit value of zero indicates that the PMI reporting is not allowed to correspond to precoder(s) associated with the bit. The association of bits to precoders for the relevant transmission modes are given as follows:
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Transmission mode 6

-
2 antenna ports: bit 
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in Table 6.3.4.2.3-1 of [3].
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4 antenna ports: bit 
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in Table 6.3.4.2.3-2 of [3].

-
Transmission mode 9

-
2 antenna ports: bit 
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in Table 6.3.4.2.3-1 of [3].
-
4 antenna ports: bit 
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in Table 6.3.4.2.3-2 of [3]. 

Table 7.2-1b: Number of bits in codebook subset restriction codebookSubsetRestriction bitmap for applicable transmission modes

	
	Number of bits 
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	2 antenna ports
	4 antenna ports
	8 antenna ports

	Transmission mode 3
	2
	4
	

	Transmission mode 4
	6
	64
	

	Transmission mode 5
	4
	16
	

	Transmission mode 6
	4
	16
	

	Transmission mode 8
	6
	64 with alternativeCodeBookEnabledFor4TX-r12=TRUE configured, otherwise 32
	

	Transmission modes 9 and 10
	6
	96 with alternativeCodeBookEnabledFor4TX-r12=TRUE configured, otherwise 64
	109


Table 7.2-1c: Association of bits in codebookSubSetRestriction bitmap to precoders in the 2 antenna port codebook of Table 6.3.4.2.3-1 in [3]

	Codebook index 
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	Number of layers 
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	1
	2

	0
	a0
	-

	1
	a1
	a4

	2
	a2
	a5

	3
	a3
	-


Table 7.2-1d: Number of bits in codebook subset restriction codebookSubsetRestriction1 bitmap for applicable transmission modes 

	
	Number of bits 
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	Transmission modes 9 and 10
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Table 7.2-1e: Number of bits in codebook subset restriction codebookSubsetRestriction2 bitmap for applicable transmission modes

	
	Value of codebookConfig
	Number of bits 
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	Transmission modes 9 and 10
	1
	12

	
	2
	56

	
	3
	56

	
	4
	56


Table 7.2-1f: Number of bits in codebook subset restriction codebookSubsetRestriction3 bitmap for applicable transmission modes

	
	Number of bits 
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	2 antenna ports
	4 antenna ports
	8 antenna ports

	Transmission modes 9 and 10
	6
	22 
	60 


Table 7.2-1g: 
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 for a CSI process with eMIMO-Type set to 'CLASS A'
	Value of codebookConfig 
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For a non-BL/CE UE, the set of subbands (S) a UE shall evaluate for CQI reporting spans the entire downlink system bandwidth. A subband is a set of k contiguous PRBs where k is a function of system bandwidth. Note the last subband in set S may have fewer than k contiguous PRBs depending on
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. The subbands shall be indexed in the order of increasing frequency and non-increasing sizes starting at the lowest frequency. 

-
For transmission modes 1, 2, 3 and 5, as well as transmission modes 8, 9 and 10 without PMI/RI reporting, transmission mode 4 with RI=1, transmission modes 8, 9 and 10 with PMI/RI reporting and RI=1, and transmission modes 9 and 10 without PMI reporting and RI=1, a single 4-bit wideband CQI is reported.
-
For transmission modes 3 and 4, as well as transmission modes 8, 9 and 10 with PMI/RI reporting, and transmission modes 9 and 10 without PMI reporting, CQI is calculated assuming transmission of one codeword for RI=1 and two codewords for RI > 1.
-
For RI > 1 with transmission mode 4, as well as transmission modes 8, 9 and 10 with PMI/RI reporting, and transmission modes 9 and 10 without PMI reporting, PUSCH based triggered reporting includes reporting a wideband CQI which comprises: 
-
A 4-bit wideband CQI for codeword 0 

-
A 4-bit wideband CQI for codeword 1
-
For RI > 1 with transmission mode 4, as well as transmission modes 8, 9 and 10 with PMI/RI reporting, and transmission modes 9 and 10 without PMI reporting, PUCCH based reporting includes reporting a 4-bit wideband CQI for codeword 0 and a wideband spatial differential CQI. The wideband spatial differential CQI value comprises:

-
A 3-bit wideband spatial differential CQI value for codeword 1 offset level
-
Codeword 1 offset level = wideband CQI index for codeword 0 – wideband CQI index for codeword 1. 

-
The mapping from the 3-bit wideband spatial differential CQI value to the offset level is shown in Table 7.2-2.

Table 7.2-2 Mapping spatial differential CQI value to offset level

	Spatial differential CQI value
	Offset level

	0
	0

	1
	1

	2
	2

	3
	(3

	4
	(-4

	5
	-3

	6
	-2

	7
	-1


	Modification of clause (excluding subclauses 7.3.X)


7.2.1
Aperiodic CSI Reporting using PUSCH

The term "UL/DL configuration" in this Subclause refers to the higher layer parameter subframeAssignment unless specified otherwise.

A non-BL/CE UE shall perform aperiodic CSI reporting using the PUSCH in subframe/slot/subslot n+k on serving cell 
[image: image822.wmf]c

, upon decoding in subframe/slot/subslot n either:

-
an uplink DCI format [4], or

-
a Random Access Response Grant,

for serving cell 
[image: image823.wmf]c

 if the respective CSI request field is set to trigger a report and is not reserved. If the CSI request field from an uplink DCI format 7-0A/7-0B is set to trigger a report, the reported CSI shall be according to the transmission mode configured by higher layers for the subframe where the trigger was received.
For a serving cell 
[image: image824.wmf]c

that is a LAA SCell, aperiodic CSI reporting using the PUSCH in subframe n+k is conditioned on if the UE is allowed to transmit in the subframe according to the channel access procedures described in clause 15.2.1.

A BL/CE UE shall perform aperiodic CSI reporting using the PUSCH upon decoding either:

-
an uplink DCI format [4], or

-
a Random Access Response Grant,

for serving cell 
[image: image825.wmf]c

 if the respective CSI request field is set to trigger a report and is not reserved. The subframe(s) in which the PUSCH carrying the corresponding aperiodic CSI reporting triggered by an UL DCI format is transmitted is determined according to Subclause 8.0.

If the CSI request field is 1 bit and the UE is configured in transmission mode 1-9 and the UE is not configured with csi-SubframePatternConfig-r12 for any serving cell, a report is triggered for serving cell 
[image: image826.wmf]c

, if the CSI request field is set to '1'. If the UE is configured with higher layer parameter eMIMO-Type2 for the aperiodic CSI on the serving cell 
[image: image827.wmf]c

, the report is for a higher layer configured eMIMO type of the aperiodic CSI configured for the UE on the serving cell 
[image: image828.wmf]c

. If the UE is configured with higher layer parameter csi-RS-ConfigNZP-ApList and the number of activated CSI-RS resources given by the higher layer parameter numberActivatedAperiodicCSI-RS-Resources is set to '1' for the serving cell 
[image: image829.wmf]c

, the report is for the activated CSI-RS resource for the serving cell 
[image: image830.wmf]c

.

If the CSI request field is 1 bit and the UE is configured in transmission mode 10 and the UE is not configured with csi-SubframePatternConfig-r12 for any serving cell, a report is triggered for a set of CSI process(es) for serving cell 
[image: image831.wmf]c

 corresponding to the higher layer configured set of CSI process(es) associated with the value of CSI request field of '01' in Table 7.2.1-1B, if the CSI request field is set to '1'. If the UE is configured with higher layer parameter eMIMO-Type2 for a CSI process of the triggered set of CSI process(es), the report is for a higher layer configured eMIMO type associated with the value of CSI request field of '01' for the CSI process. If the UE is configured with higher layer parameter csi-RS-ConfigNZP-ApList and the number of activated CSI-RS resources given by the higher layer parameter numberActivatedAperiodicCSI-RS-Resources is set to '1' for a CSI process of the triggered set of CSI process(es), the report is for the activated CSI-RS resource for the CSI process.

If the CSI request field size is 2 bits and the UE is configured in transmission mode 1-9 for all serving cells and the UE is not configured with csi-SubframePatternConfig-r12 for any serving cell, a report is triggered according to the value in Table 7.2.1-1A corresponding to aperiodic CSI reporting. If the UE is configured with higher layer parameter eMIMO-Type2 for the aperiodic CSI on a serving cell of the triggered set of serving cells, the report is for a higher layer configured eMIMO type associated with the value of CSI request field of the aperiodic CSI configured for the UE on the serving cell. If the UE is configured with higher layer parameter csi-RS-ConfigNZP-ApList and the number of activated CSI-RS resources given by the higher layer parameter numberActivatedAperiodicCSI-RS-Resources is set to '1' for a serving cell of the triggered set of serving cells, the report is for the activated CSI-RS resource for the serving cell.

If the CSI request field size is 2 bits and the UE is configured in transmission mode 10 for at least one serving cell and the UE is not configured with csi-SubframePatternConfig-r12 for any serving cell, a report is triggered according to the value in Table 7.2.1-1B corresponding to aperiodic CSI reporting. If the UE is configured with higher layer parameter eMIMO-Type2 a CSI process of the triggered set of CSI process(es), the report is for a higher layer configured eMIMO type associated with the value of CSI request field for the CSI process. If the UE is configured with higher layer parameter csi-RS-ConfigNZP-ApList and the number of activated CSI-RS resources given by the higher layer parameter numberActivatedAperiodicCSI-RS-Resources is set to '1' for a serving cell of the triggered set of serving cells, the report is for the activated CSI-RS resource for the serving cell.

If the CSI request field is 1 bit and the UE is configured with the higher layer parameter csi-SubframePatternConfig-r12 for at least one serving cell, a report is triggered for a set of CSI process(es) and/or {CSI process, CSI subframe set}-pair(s) for serving cell 
[image: image832.wmf]c

 corresponding to the higher layer configured set of CSI process(es) and/or {CSI process, CSI subframe set}-pair(s) associated with the value of CSI request field of '01' in Table 7.2.1-1C, if the CSI request field is set to '1'. If the UE is configured with higher layer parameter eMIMO-Type2 for a CSI process of the triggered set of CSI process(es) for serving cell 
[image: image833.wmf]c

, the report is for a higher layer configured eMIMO type associated with the value of CSI request field of '01' for the CSI process for serving cell 
[image: image834.wmf]c

. If the UE is configured with higher layer parameter csi-RS-ConfigNZP-ApList and the number of activated CSI-RS resources given by the higher layer parameter numberActivatedAperiodicCSI-RS-Resources is set to '1' for a CSI process of the triggered set of CSI process(es), the report is for the activated CSI-RS resource for the CSI process for the serving cell 
[image: image835.wmf]c

.

If the CSI request field size is 2 bits and the UE is configured with the higher layer parameter csi-SubframePatternConfig-r12 for at least one serving cell, a report is triggered according to the value in Table 7.2.1-1C corresponding to aperiodic CSI reporting. If the UE is configured with higher layer parameter eMIMO-Type2 for a CSI process of the triggered set of CSI process(es), the report is for a higher layer configured eMIMO type associated with the value of CSI request field for the CSI process. If the UE is configured with higher layer parameter csi-RS-ConfigNZP-ApList and the number of activated CSI-RS resources given by the higher layer parameter numberActivatedAperiodicCSI-RS-Resources is set to '1' for a CSI process of the triggered set of CSI process(es), the report is for the activated CSI-RS resource for the CSI process.

If the CSI request field size is 3 bits and the UE is not configured with the higher layer parameter csi-SubframePatternConfig-r12 for any serving cell, and UE is not configured with higher layer parameter csi-RS-ConfigNZP-ApList or UE is configured with higher layer parameter csi-RS-ConfigNZP-ApList and the number of activated CSI-RS resources given by the higher layer parameter numberActivatedAperiodicCSI-RS-Resources is set to '1' for each CSI process, a report is triggered according to the value in Table 7.2.1-1D corresponding to aperiodic CSI reporting. If the UE is configured with higher layer parameter eMIMO-Type2 for a CSI process of the triggered set of CSI process(es), the report is for a higher layer configured eMIMO type associated with the value of CSI request field for the CSI process. If the UE is configured with higher layer parameter csi-RS-ConfigNZP-ApList and the number of activated CSI-RS resources given by the higher layer parameter numberActivatedAperiodicCSI-RS-Resources is set to '1' for a CSI process of the triggered set of CSI process(es), the report is for the activated CSI-RS resource for the CSI process.
If the CSI request field size is 3 bits and the UE is configured with the higher layer parameter csi-SubframePatternConfig-r12 for at least one serving cell, and UE is not configured with higher layer parameter csi-RS-ConfigNZP-ApList or UE is configured with higher layer parameter csi-RS-ConfigNZP-ApList and the number of activated CSI-RS resources given by the higher layer parameter numberActivatedAperiodicCSI-RS-Resources is set to '1' for each CSI process, a report is triggered according to the value in Table 7.2.1-1E corresponding to aperiodic CSI reporting. If the UE is configured with higher layer parameter eMIMO-Type2 for a CSI process of the triggered set of CSI process(es), the report is for a higher layer configured eMIMO type associated with the value of CSI request field for the CSI process. If the UE is configured with higher layer parameter csi-RS-ConfigNZP-ApList and the number of activated CSI-RS resources given by the higher layer parameter numberActivatedAperiodicCSI-RS-Resources is set to '1' for a CSI process of the triggered set of CSI process(es), the report is for the activated CSI-RS resource for the CSI process.

If the CSI request field size is 3 bits and the UE is not configured with the higher layer parameter csi-SubframePatternConfig-r12 for any serving cell, and UE is configured with higher layer parameter csi-RS-ConfigNZP-ApList and the number of activated CSI-RS resources given by the higher layer parameter numberActivatedAperiodicCSI-RS-Resources is set to more than '1' for at least one CSI process, a report is triggered for serving cell 
[image: image836.wmf]c

 according to the value in Table 7.2.1-1F corresponding to aperiodic CSI reporting. If the UE is configured with higher layer parameter eMIMO-Type2 for a CSI process of the triggered set of CSI process(es), the report is for a higher layer configured eMIMO type associated with the value of CSI request field for the CSI process for serving cell 
[image: image837.wmf]c

.

If the CSI request field size is 3 bits and the UE is configured with the higher layer parameter csi-SubframePatternConfig-r12 for at least one serving cell, and UE is configured with csi-RS-ConfigNZP-ApList and the number of activated CSI-RS resources given by the higher layer parameter numberActivatedAperiodicCSI-RS-Resources is set to more than '1' for at least one CSI process, a report is triggered for serving cell 
[image: image838.wmf]c

 according to the value in Table 7.2.1-1G corresponding to aperiodic CSI reporting. If the UE is configured with higher layer parameter eMIMO-Type2 for a CSI process of the triggered set of CSI process(es), the report is for a higher layer configured eMIMO type associated with the value of CSI request field for the CSI process for serving cell 
[image: image839.wmf]c

.

If the CSI request field size is 4 bits and the UE is not configured with the higher layer parameter csi-SubframePatternConfig-r12 for any serving cell, a report is triggered according to the value in Table 7.2.1-1H corresponding to aperiodic CSI reporting. If the UE is configured with higher layer parameter eMIMO-Type2 for a CSI process of the triggered set of CSI process(es), the report is for a higher layer configured eMIMO type associated with the value of CSI request field for the CSI process.

If the CSI request field size is 4 bits and the UE is configured with the higher layer parameter csi-SubframePatternConfig-r12 for at least one serving cell, a report is triggered according to the value in Table 7.2.1-1I corresponding to aperiodic CSI reporting. If the UE is configured with higher layer parameter eMIMO-Type2 for a CSI process of the triggered set of CSI process(es), the report is for a higher layer configured eMIMO type associated with the value of CSI request field for the CSI process.

If the CSI request field size is 5 bits and the UE is not configured with the higher layer parameter csi-SubframePatternConfig-r12 for any serving cell, a report is triggered according to the value in Table 7.2.1-1J corresponding to aperiodic CSI reporting. If the UE is configured with higher layer parameter eMIMO-Type2 for a CSI process of the triggered set of CSI process(es), the report is for a higher layer configured eMIMO type associated with the value of CSI request field for the CSI process.

If the CSI request field size is 5 bits and the UE is configured with the higher layer parameter csi-SubframePatternConfig-r12 for at least one serving cell, a report is triggered according to the value in Table 7.2.1-1K corresponding to aperiodic CSI reporting. If the UE is configured with higher layer parameter eMIMO-Type2 for a CSI process of the triggered set of CSI process(es), the report is for a higher layer configured eMIMO type associated with the value of CSI request field for the CSI process.

If the UE is configured with higher layer parameter csi-RS-ConfigNZP-ApList for a CSI process of the triggered set of CSI process(es), the UE shall assume the CSI-RS resource associated with the value of CSI request field for the CSI process is present in subframe n.
For a given serving cell, if the UE is configured in transmission modes 1-9, the "CSI process" in Table 7.2.1-1B, Table 7.2.1-1C, Table 7.2.1-1D, and Table 7.2.1-1E refers to the aperiodic CSI configured for the UE on the given serving cell. A UE is not expected to be configured by higher layers with more than 5 CSI processes in each of the 1st and 2nd set of CSI process(es) in Table 7.2.1-1B. A UE is not expected to be configured by higher layers with more than 5 CSI processes and/or {CSI process, CSI subframe set}-pair(s) in each of the 1st and 2nd set of CSI process(es) and/or {CSI process, CSI subframe set}-pair(s) in Table 7.2.1-1C. A UE is not expected to be configured by higher layers with more than one instance of the same CSI process in each of the higher layer configured sets associated with the value of CSI request field of '01', '10', and '11' in Table 7.2.1-1B and Table 7.2.1-1C respectively. A UE is not expected to be configured by higher layers with more than 32 CSI processes in each of the 1st to 6th set of CSI process(es) in Table 7.2.1-1D. A UE is not expected to be configured by higher layers with more than 32 CSI processes and/or {CSI process, CSI subframe set}-pair(s) in each of the 1st to 6th set of CSI process(es) and/or {CSI process, CSI subframe set}-pair(s) in Table 7.2.1-1E. A UE is not expected to be configured by higher layers with more than one instance of the same CSI process in each of the higher layer configured sets associated with the value of CSI request field of '001', '010', '011', '100', '101', '110' and '111' in Table 7.2.1-1D, Table 7.2.1-1E, Table 7.2.1-1F, and Table 7.2.1-1G respectively. A UE is not expected to be configured by higher layers with more than 32 of {CSI process, CSI-RS resource} in each of the 1st to 7th set of {CSI process, CSI-RS resource} in Table 7.2.1-1F. A UE is not expected to be configured by higher layers with more than 32 {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} in each of the 1st to 7th set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} in Table 7.2.1-1G. A UE is not expected to be configured by higher layers with more than 32 of {CSI process, CSI-RS resource} in each of the 1st to 14th set of {CSI process, CSI-RS resource} in Table 7.2.1-1H. A UE is not expected to be configured by higher layers with more than 32 {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} in each of the 1st to 14th set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} in Table 7.2.1-1I. A UE is not expected to be configured by higher layers with more than one instance of the same CSI process in each of the higher layer configured sets associated with the value of CSI request field of '0001', '0010', '0011', '0100', '0101', '0110', '0111', '1000', '1001', '1010', '1011', '1100', '1101', '1110', '1111' in Table 7.2.1-1H, and Table 7.2.1-1I respectively. A UE is not expected to be configured by higher layers with more than 32 of {CSI process, CSI-RS resource} in each of the 1st to 30th set of {CSI process, CSI-RS resource} in Table 7.2.1-1J. A UE is not expected to be configured by higher layers with more than 32 {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} in each of the 1st to 30th set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} in Table 7.2.1-1K. A UE is not expected to be configured by higher layers with more than one instance of the same CSI process in each of the higher layer configured sets associated with the value of CSI request field of '00001', '00010', '00011', '00100', '00101', '00110', '00111', '01000', '01001', '01010', '01011', '01100', '01101', '01110', '01111' , '10000', '10001', '10010', '10011', '10100', '10101', '10110', '10111', '11000', '11001', '11010', '11011', '11100', '11101', '11110', '11111' in Table 7.2.1-1J, and Table 7.2.1-1K respectively.

A UE is not expected to receive more than one aperiodic CSI report request for a given subframe triggered by uplink DCI formats other than 7-0A/7-0B.

A UE is not expected to update CSI corresponding to the CSI reference resource (defined in Subclause 7.2.3) for all CSI report requests triggered by uplink DCI format 7-0A/7-0B except 
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 CSI report requests when the UE has 
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 unreported aperiodic CSI requests, where a CSI request shall only be counted as unreported in a slot/subslot before the slot/subslot where the PUSCH carrying the corresponding CSI is transmitted, and 
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 is the maximum number of CSI requests triggered by uplink DCI format 7-0A/7-0B supported by the UE.
If a UE is configured with higher layer parameter eMIMO-Type for a CSI process, the UE is not expected to receive an aperiodic CSI report request for a given slot/subslot triggering a CSI report for the CSI process.
If a UE is configured with higher layer parameter eMIMO-Type and eMIMO-Type2 for a CSI process, and eMIMO-Type is set to 'CLASS A', and eMIMO-Type2 is set to 'CLASS B' with one CSI-RS resource configured, the UE on reception of an aperiodic CSI report request triggering a CSI report for eMIMO-Type2 of the CSI process is not expected to update CSI for eMIMO-Type2 (nCQI_ref -1) (defined in Subclause 7.2.3) subframes before or (nCQI_ref -1) subframes after the subframe comprising the non-zero power CSI-RS (defined in [3]) within the CSI-RS resource associated with eMIMO-Type of the CSI process.
If a UE is configured with more than one CSI process for a serving cell, the UE on reception of an aperiodic CSI report request triggering a CSI report according to Table 7.2.1-1B is not expected to update CSI corresponding to the CSI reference resource (defined in Subclause 7.2.3) for all CSI processes except the 
[image: image843.wmf])

0

,

max(

u

x

N

N

-

 lowest-indexed CSI processes for the serving cell associated with the request when the UE has 
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 unreported CSI processes associated with other aperiodic CSI requests for the serving cell, where a CSI process associated with a CSI request shall only be counted as unreported in a subframe/slot/subslot before the subframe/slot/subslot where the PUSCH carrying the corresponding CSI is transmitted, and 
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 is the maximum number of CSI processes supported by the UE for the serving cell corresponding to subframe/slot/subslot-based PUSCH, and:
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for FDD serving cell 
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if the UE is configured with four CSI processes for the serving cell , 
[image: image847.wmf]P

CSI

x

N

N

-

=

 

-
if the UE is configured with two or three CSI processes for the serving cell, 
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If more than one value of 
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 is included in the UE-EUTRA-Capability, the UE assumes a value of 
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 that is consistent with its CSI process configuration. If more than one consistent value of 
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 exists, the UE may assume any one of the consistent values. 

If a UE is configured with multiple cell groups, and if the UE receives multiple aperiodic CSI report requests in a subframe for different cell groups triggering more than one CSI report, the UE is not required to update CSI for more than 5 CSI processes from the CSI processes corresponding to all the triggered CSI reports.

If a UE is configured with a PUCCH-SCell, and if the UE receives multiple aperiodic CSI report requests in a subframe for both the primary PUCCH group and the secondary PUCCH group triggering more than one CSI report, the UE is not required to update CSI for more than 5 CSI processes from the CSI processes corresponding to all the triggered CSI reports, in case the total number of serving cells in the primary and secondary PUCCH group is no more than 5. If a UE is configured with more than 5 serving cells, and if the UE receives aperiodic CSI report request in a subframe triggering more than 
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CSI reports, the UE is not required to update CSI for more than 
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 CSI processes from the CSI processes corresponding to all the triggered CSI reports, where the value of 
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is given by nMaxProc-r14 if csi-RS-ConfigNZP-ApList is configured for at least one CSI process for which aperiodic CSI report is requested, otherwise, by maxNumberUpdatedCSI-Proc-r13.
Table 7.2.1-1A: CSI Request field for PDCCH/EPDCCH/SPDCCH with uplink DCI format in UE specific search space

	Value of CSI request field
	Description

	'00'
	 No aperiodic CSI report is triggered

	'01'
	 Aperiodic CSI report is triggered for serving cell 
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	'10'
	 Aperiodic CSI report is triggered for a 1st set of serving cells configured by higher layers

	'11'
	 Aperiodic CSI report is triggered for a 2nd set of serving cells configured by higher layers


Table 7.2.1-1B: CSI Request field for PDCCH/EPDCCH/SPDCCH with uplink DCI format in UE specific search space

	Value of CSI request field
	Description

	'00'
	 No aperiodic CSI report is triggered

	'01'
	 Aperiodic CSI report is triggered for a set of CSI process(es) configured by higher layers for serving cell 
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	'10'
	 Aperiodic CSI report is triggered for a 1st set of CSI process(es) configured by higher layers

	'11'
	 Aperiodic CSI report is triggered for a 2nd set of CSI process(es) configured by higher layers


Table 7.2.1-1C: CSI Request field for PDCCH/EPDCCH/MPDCCH/SPDCCH with uplink DCI format in UE specific search space

	Value of CSI request field
	Description

	'00'
	 No aperiodic CSI report is triggered

	'01'
	 Aperiodic CSI report is triggered for a set of CSI process(es) and/or {CSI process, CSI subframe set}-pair(s) configured by higher layers for serving cell 
[image: image857.wmf]c



	'10'
	 Aperiodic CSI report is triggered for a 1st set of CSI process(es) and/or {CSI process, CSI subframe set}-pair(s) configured by higher layers

	'11'
	 Aperiodic CSI report is triggered for a 2nd set of CSI process(es) and/or {CSI process, CSI subframe set}-pair(s) configured by higher layers


Table 7.2.1-1D: CSI Request field for PDCCH/EPDCCH/SPDCCH with uplink DCI format in UE specific search space

	Value of CSI request field
	Description

	'000'
	 No aperiodic CSI report is triggered

	'001'
	 Aperiodic CSI report is triggered for a set of CSI process(es) configured by higher layers for serving cell 
[image: image858.wmf]c



	'010'
	 Aperiodic CSI report is triggered for a 1st set of CSI process(es) configured by higher layers

	'011'
	 Aperiodic CSI report is triggered for a 2nd set of CSI process(es) configured by higher layers

	'100'
	 Aperiodic CSI report is triggered for a 3rd set of CSI process(es) configured by higher layers

	'101'
	 Aperiodic CSI report is triggered for a 4th set of CSI process(es) configured by higher layers

	'110'
	 Aperiodic CSI report is triggered for a 5th set of CSI process(es) configured by higher layers

	'111'
	 Aperiodic CSI report is triggered for a 6th set of CSI process(es) configured by higher layers


Table 7.2.1-1E: CSI Request field for PDCCH/EPDCCH/SPDCCH with uplink DCI format in UE specific search space

	Value of CSI request field
	Description

	'000'
	 No aperiodic CSI report is triggered

	'001'
	 Aperiodic CSI report is triggered for a set of CSI process(es) and/or {CSI process, CSI subframe set}-pair(s) configured by higher layers for serving cell 
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	'010'
	 Aperiodic CSI report is triggered for a 1st set of CSI process(es) and/or {CSI process, CSI subframe set}-pair(s) configured by higher layers

	'011'
	 Aperiodic CSI report is triggered for a 2nd set of CSI process(es) and/or {CSI process, CSI subframe set}-pair(s) configured by higher layers

	'100'
	 Aperiodic CSI report is triggered for a 3rd set of CSI process(es) and/or {CSI process, CSI subframe set}-pair(s) configured by higher layers

	'101'
	 Aperiodic CSI report is triggered for a 4th set of CSI process(es) and/or {CSI process, CSI subframe set}-pair(s) configured by higher layers

	'110'
	 Aperiodic CSI report is triggered for a 5th set of CSI process(es) and/or {CSI process, CSI subframe set}-pair(s) configured by higher layers

	'111'
	 Aperiodic CSI report is triggered for a 6th set of CSI process(es) and/or {CSI process, CSI subframe set}-pair(s) configured by higher layers


Table 7.2.1-1F: CSI Request field for PDCCH/EPDCCH/SPDCCH with uplink DCI format in UE specific search space

	Value of CSI request field
	Description

	'000'
	 No aperiodic CSI report is triggered

	'001'
	 Aperiodic CSI report is triggered for a 1st set of {CSI process, CSI-RS resource} configured by higher layers for serving cell 
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	'010'
	 Aperiodic CSI report is triggered for a 2nd set of {CSI process, CSI-RS resource} configured by higher layers for serving cell 
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	'011'
	 Aperiodic CSI report is triggered for a 3rd set of {CSI process, CSI-RS resource} configured by higher layers for serving cell 
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	'100'
	 Aperiodic CSI report is triggered for a 4th set of {CSI process, CSI-RS resource} configured by higher layers for serving cell 
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	'101'
	 Aperiodic CSI report is triggered for a 5th set of {CSI process, CSI-RS resource} configured by higher layers for serving cell 
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	'110'
	 Aperiodic CSI report is triggered for a 6th set of {CSI process, CSI-RS resource} configured by higher layers for serving cell 
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	'111'
	 Aperiodic CSI report is triggered for a 7th set of {CSI process, CSI-RS resource} configured by higher layers for serving cell 
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Table 7.2.1-1G: CSI Request field for PDCCH/EPDCCH/SPDCCH with uplink DCI format in UE specific search space

	Value of CSI request field
	Description

	'000'
	 No aperiodic CSI report is triggered

	'001'
	 Aperiodic CSI report is triggered for a 1st set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} configured by higher layers for serving cell 
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	'010'
	 Aperiodic CSI report is triggered for a 2nd set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} configured by higher layers for serving cell 
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	'011'
	 Aperiodic CSI report is triggered for a 3rd set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} configured by higher layers for serving cell 
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	'100'
	 Aperiodic CSI report is triggered for a 4th set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} configured by higher layers for serving cell 
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	'101'
	 Aperiodic CSI report is triggered for a 5th set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} configured by higher layers for serving cell 
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	'110'
	 Aperiodic CSI report is triggered for a 6th set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} configured by higher layers for serving cell 
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	'111'
	 Aperiodic CSI report is triggered for a 7th set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} configured by higher layers for serving cell 
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Table 7.2.1-1H: CSI Request field for PDCCH/EPDCCH with uplink DCI format in UE specific search space

	Value of CSI request field
	Description

	'0000'
	 No aperiodic CSI report is triggered

	'0001'
	 Aperiodic CSI report is triggered for a set of {CSI process, CSI-RS resource} configured by higher layers for serving cell 
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	'0010'
	 Aperiodic CSI report is triggered for a 1st set of {CSI process, CSI-RS resource} configured by higher layers

	'0011'
	 Aperiodic CSI report is triggered for a 2nd set of {CSI process, CSI-RS resource} configured by higher layers

	'0100'
	 Aperiodic CSI report is triggered for a 3rd set of {CSI process, CSI-RS resource} configured by higher layers

	'0101'
	 Aperiodic CSI report is triggered for a 4th set of {CSI process, CSI-RS resource} configured by higher layers

	'0110'
	 Aperiodic CSI report is triggered for a 5th set of {CSI process, CSI-RS resource} configured by higher layers

	'0111'
	 Aperiodic CSI report is triggered for a 6th set of {CSI process, CSI-RS resource} configured by higher layers

	'1000'
	 Aperiodic CSI report is triggered for a 7th set of {CSI process, CSI-RS resource} configured by higher layers

	'1001'
	 Aperiodic CSI report is triggered for a 8th set of {CSI process, CSI-RS resource} configured by higher layers

	'1010'
	 Aperiodic CSI report is triggered for a 9th set of {CSI process, CSI-RS resource} configured by higher layers

	'1011'
	 Aperiodic CSI report is triggered for a 10th set of {CSI process, CSI-RS resource} configured by higher layers

	'1100'
	 Aperiodic CSI report is triggered for a 11th set of {CSI process, CSI-RS resource} configured by higher layers

	'1101'
	 Aperiodic CSI report is triggered for a 12th set of {CSI process, CSI-RS resource} configured by higher layers

	'1110'
	 Aperiodic CSI report is triggered for a 13th set of {CSI process, CSI-RS resource} configured by higher layers

	'1111'
	 Aperiodic CSI report is triggered for a 14th set of {CSI process, CSI-RS resource} configured by higher layers


Table 7.2.1-1I: CSI Request field for PDCCH/EPDCCH with uplink DCI format in UE specific search space

	Value of CSI request field
	Description

	'0000'
	 No aperiodic CSI report is triggered

	'0001'
	 Aperiodic CSI report is triggered for a set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} configured by higher layers for serving cell 
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	'0010'
	 Aperiodic CSI report is triggered for a 1st set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} configured by higher layers

	'0011'
	 Aperiodic CSI report is triggered for a 2nd set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} configured by higher layers

	'0100'
	 Aperiodic CSI report is triggered for a 3rd set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} configured by higher layers

	'0101'
	 Aperiodic CSI report is triggered for a 4th set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} configured by higher layers

	'0110'
	 Aperiodic CSI report is triggered for a 5th set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} configured by higher layers

	'0111'
	 Aperiodic CSI report is triggered for a 6th set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} configured by higher layers

	'1000'
	 Aperiodic CSI report is triggered for a 7th set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} configured by higher layers

	'1001'
	 Aperiodic CSI report is triggered for a 8th set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} configured by higher layers

	'1010'
	 Aperiodic CSI report is triggered for a 9th set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} configured by higher layers

	'1011'
	 Aperiodic CSI report is triggered for a 10th set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} configured by higher layers

	'1100'
	 Aperiodic CSI report is triggered for a 11th set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} configured by higher layers

	'1101'
	 Aperiodic CSI report is triggered for a 12th set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} configured by higher layers

	'1110'
	 Aperiodic CSI report is triggered for a 13th set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} configured by higher layers

	'1111'
	 Aperiodic CSI report is triggered for a 14th set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} configured by higher layers


Table 7.2.1-1J: CSI Request field for PDCCH/EPDCCH with uplink DCI format in UE specific search space

	Value of CSI request field
	Description

	'00000'
	 No aperiodic CSI report is triggered

	'00001'
	 Aperiodic CSI report is triggered for a set of {CSI process, CSI-RS resource} configured by higher layers for serving cell 
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	'00010'
	 Aperiodic CSI report is triggered for a 1st set of {CSI process, CSI-RS resource} configured by higher layers

	'00011'
	 Aperiodic CSI report is triggered for a 2nd set of {CSI process, CSI-RS resource} configured by higher layers

	'00100'
	 Aperiodic CSI report is triggered for a 3rd set of {CSI process, CSI-RS resource} configured by higher layers

	'00101'
	 Aperiodic CSI report is triggered for a 4th set of {CSI process, CSI-RS resource} configured by higher layers

	'00110'
	 Aperiodic CSI report is triggered for a 5th set of {CSI process, CSI-RS resource} configured by higher layers

	'00111'
	 Aperiodic CSI report is triggered for a 6th set of {CSI process, CSI-RS resource} configured by higher layers

	'01000'
	 Aperiodic CSI report is triggered for a 7th set of {CSI process, CSI-RS resource} configured by higher layers

	'01001'
	 Aperiodic CSI report is triggered for a 8th set of {CSI process, CSI-RS resource} configured by higher layers

	'01010'
	 Aperiodic CSI report is triggered for a 9th set of {CSI process, CSI-RS resource} configured by higher layers

	'01011'
	 Aperiodic CSI report is triggered for a 10th set of {CSI process, CSI-RS resource} configured by higher layers

	'01100'
	 Aperiodic CSI report is triggered for a 11th set of {CSI process, CSI-RS resource} configured by higher layers

	'01101'
	 Aperiodic CSI report is triggered for a 12th set of {CSI process, CSI-RS resource} configured by higher layers

	'01110'
	 Aperiodic CSI report is triggered for a 13th set of {CSI process, CSI-RS resource} configured by higher layers

	'01111'
	 Aperiodic CSI report is triggered for a 14th set of {CSI process, CSI-RS resource} configured by higher layers

	'10000'
	 Aperiodic CSI report is triggered for a 15th set of {CSI process, CSI-RS resource} configured by higher layers

	'10001'
	 Aperiodic CSI report is triggered for a 16th set of {CSI process, CSI-RS resource} configured by higher layers

	'10010'
	 Aperiodic CSI report is triggered for a 17th set of {CSI process, CSI-RS resource} configured by higher layers

	'10011'
	 Aperiodic CSI report is triggered for a 18th set of {CSI process, CSI-RS resource} configured by higher layers

	'10100'
	 Aperiodic CSI report is triggered for a 19th set of {CSI process, CSI-RS resource} configured by higher layers

	'10101'
	 Aperiodic CSI report is triggered for a 20th set of {CSI process, CSI-RS resource} configured by higher layers

	'10110'
	 Aperiodic CSI report is triggered for a 21st set of {CSI process, CSI-RS resource} configured by higher layers

	'10111'
	 Aperiodic CSI report is triggered for a 22nd set of {CSI process, CSI-RS resource} configured by higher layers

	'11000'
	 Aperiodic CSI report is triggered for a 23rd set of {CSI process, CSI-RS resource} configured by higher layers

	'11001'
	 Aperiodic CSI report is triggered for a 24th set of {CSI process, CSI-RS resource} configured by higher layers

	'11010'
	 Aperiodic CSI report is triggered for a 25th set of {CSI process, CSI-RS resource} configured by higher layers

	'11011'
	 Aperiodic CSI report is triggered for a 26th set of {CSI process, CSI-RS resource} configured by higher layers

	'11100'
	 Aperiodic CSI report is triggered for a 27th set of {CSI process, CSI-RS resource} configured by higher layers

	'11101'
	 Aperiodic CSI report is triggered for a 28th set of {CSI process, CSI-RS resource} configured by higher layers

	'11110'
	 Aperiodic CSI report is triggered for a 29th set of {CSI process, CSI-RS resource} configured by higher layers

	'11111'
	 Aperiodic CSI report is triggered for a 30th set of {CSI process, CSI-RS resource} configured by higher layers


Table 7.2.1-1K: CSI Request field for PDCCH/EPDCCH with uplink DCI format in UE specific search space

	Value of CSI request field
	Description

	'00000'
	 No aperiodic CSI report is triggered

	'00001'
	 Aperiodic CSI report is triggered for a set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} configured by higher layers for serving cell 
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	'00010'
	 Aperiodic CSI report is triggered for a 1st set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} configured by higher layers

	'00011'
	 Aperiodic CSI report is triggered for a 2nd set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} configured by higher layers

	'00100'
	 Aperiodic CSI report is triggered for a 3rd set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} configured by higher layers

	'00101'
	 Aperiodic CSI report is triggered for a 4th set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} configured by higher layers

	'00110'
	 Aperiodic CSI report is triggered for a 5th set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} configured by higher layers

	'00111'
	 Aperiodic CSI report is triggered for a 6th set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} configured by higher layers

	'01000'
	 Aperiodic CSI report is triggered for a 7th set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} configured by higher layers

	'01001'
	 Aperiodic CSI report is triggered for a 8th set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} configured by higher layers

	'01010'
	 Aperiodic CSI report is triggered for a 9th set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} configured by higher layers

	'01011'
	 Aperiodic CSI report is triggered for a 10th set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} configured by higher layers

	'01100'
	 Aperiodic CSI report is triggered for a 11th set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} configured by higher layers

	'01101'
	 Aperiodic CSI report is triggered for a 12th set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} configured by higher layers

	'01110'
	 Aperiodic CSI report is triggered for a 13th set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} configured by higher layers

	'01111'
	 Aperiodic CSI report is triggered for a 14th set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} configured by higher layers

	'10000'
	 Aperiodic CSI report is triggered for a 15th set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} configured by higher layers

	'10001'
	 Aperiodic CSI report is triggered for a 16th set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} configured by higher layers

	'10010'
	 Aperiodic CSI report is triggered for a 17th set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} configured by higher layers

	'10011'
	 Aperiodic CSI report is triggered for a 18th set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} configured by higher layers

	'10100'
	 Aperiodic CSI report is triggered for a 19th set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} configured by higher layers

	'10101'
	 Aperiodic CSI report is triggered for a 20th set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} configured by higher layers

	'10110'
	 Aperiodic CSI report is triggered for a 21st set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} configured by higher layers

	'10111'
	 Aperiodic CSI report is triggered for a 22nd set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} configured by higher layers

	'11000'
	 Aperiodic CSI report is triggered for a 23rd set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} configured by higher layers

	'11001'
	 Aperiodic CSI report is triggered for a 24th set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} configured by higher layers

	'11010'
	 Aperiodic CSI report is triggered for a 25th set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} configured by higher layers

	'11011'
	 Aperiodic CSI report is triggered for a 26th set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} configured by higher layers

	'11100'
	 Aperiodic CSI report is triggered for a 27th set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} configured by higher layers

	'11101'
	 Aperiodic CSI report is triggered for a 28th set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} configured by higher layers

	'11110'
	 Aperiodic CSI report is triggered for a 29th set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} configured by higher layers

	'11111'
	 Aperiodic CSI report is triggered for a 30th set of {CSI process, CSI-RS resource} and/or {CSI process, CSI subframe set, CSI-RS resource} configured by higher layers


NOTE:
PDCCH/EPDCCH/MPDCCH/SPDCCH with DCI formats used to grant PUSCH transmissions as given by DCI format 0, DCI format 4, DCI format 6-0A and DCI format 7-0A/7-0B are herein referred to as uplink DCI format when common behaviour is addressed.

For a serving cell 
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that is not a LAA SCell, and a non-BL/CE UE, when the CSI request field from an uplink DCI format other than 7-0A/7-0B is set to trigger a report, for FDD k=3 if the UE is configured with higher layer parameter shortProcessingTime, and the corresponding DCI format is mapped onto the UE-specific search space and k=4, and for TDD UL/DL configuration 1-6, k is given in Table 8-2 otherwise. For TDD UL/DL configuration 0, if the MSB of the UL index is set to 1 and LSB of the UL index is set to 0, k is given in Table 8-2i if the UE is configured with higher layer parameter shortProcessingTime, and the corresponding DCI format is mapped onto the UE-specific search space, in Table 8-2 otherwise; or if MSB of the UL index is set to 0 and LSB of the UL index is set to 1, k is equal to 6 if the UE is configured with higher layer parameter shortProcessingTime, and the corresponding DCI format is mapped onto the UE-specific search, 7 otherwise; or if both MSB and LSB of the UL index is set to 1, k is given in Table 8-2i if the UE is configured with higher layer parameter shortProcessingTime, and the corresponding DCI format is mapped onto the UE-specific search space, in Table 8-2 otherwise. 

For a serving cell 
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, when the CSI request field from an uplink DCI format 7-0A/7-0B is set to trigger a report, for

-
FDD, if the UE is configured for subslot uplink transmissions, k is determined based on higher layer configuration (see procTimeline in 3GPP TS 36.331 [11]) from 
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, otherwise k=4. 

-
TDD, k is given by table 8-2m, 8-2n, 8-2p according to the corresponding special subframe configuration. 

For TDD, if a UE is configured with more than one serving cell and if the UL/DL configurations of at least two serving cells are different, or if the UE is configured with the parameter EIMTA-MainConfigServCell-r12 for at least one serving cell, or for FDD-TDD and serving cell frame structure type 2, the "TDD UL/DL Configuration" given in Table 8-2 refers to the UL-reference UL/DL configuration (defined in Subclause 8.0).

For a serving cell 
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that is a LAA SCell, when the CSI request field from an uplink DCI format is set to trigger a report, 

· 
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 corresponds to the scheduled PUSCH subframe determined in Subclause 8.0 if the uplink DCI format is 0A/4A, 
· 
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 corresponds to the N-th scheduled PUSCH subframe determined in Subclause 8.0 if the uplink DCI format is 0B/4B and 
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, 
· 
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 corresponds to the (N-1)-th scheduled PUSCH subframe determined in Subclause 8.0 if the uplink DCI format is 0B/4B and 
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, 
· value of N is determined by the number of scheduled subframes field in the corresponding DCI format 0B/4B

For a non-BL/CE UE, when the CSI request field from a Random Access Response Grant is set to trigger a report and is not reserved, k is equal to 
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 if the UL delay field in Subclause 6.2 is set to zero, where 
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 is given in Subclause 6.1.1. The UE shall postpone aperiodic CSI reporting to the next available UL subframe if the UL delay field is set to 1.

For a BL/CE UE, when the CSI request field from a Random Access Response Grant is set to trigger a report and is not reserved, the subframe(s) in which the corresponding aperiodic CSI reporting is transmitted is determined according to Subclause 6.1.1. 
The minimum reporting interval for aperiodic reporting of CQI and PMI and RI and CRI is 1 subframe. The subband size for CQI shall be the same for transmitter-receiver configurations with and without precoding.
If a UE is not configured for simultaneous PUSCH and PUCCH transmission, when aperiodic CSI report with no transport block associated as defined in Subclause 8.6.2 and positive SR is transmitted in the same subframe, the UE shall transmit SR, and, if applicable, HARQ-ACK, on PUCCH resources as described in Subclause 10.1

A UE is semi-statically configured by higher layers to feed back CQI and PMI and corresponding RI and CRI on the same PUSCH using one of the following CSI reporting modes given in Table 7.2.1-1 and described below. For a BL/CE UE the UE shall not transmit the RI for any CSI reporting mode in Table 7.2.1-1.
If a UE is configured with higher layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type is set to 'CLASS A', and eMIMO-Type2 is set to 'CLASS B' with one CSI-RS resource configured, one of the following CSI reporting modes given in Table 7.2.1-1 is configured only for eMIMO-Type2 and for any CSI reporting mode in Table 7.2.1-1, 
-
the UE shall not transmit CQI and second precoding matrix indicator 
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 for eMIMO-Type;
-
the UE shall not transmit RI for eMIMO-Type except if the maximum number of supported layers for spatial multiplexing in DL by the UE is more than 2, then UE feeds back a 1-bit RI according to Table 7.2.1-1L;
-
the UE shall transmit wideband first PMI for eMIMO-Type.
If a UE is configured with higher layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type is set to 'CLASS B' with more than one CSI-RS resource configured, and eMIMO-Type2 is set to 'CLASS B' with one CSI-RS resource configured, one of the following CSI reporting modes given in Table 7.2.1-1 is configured only for eMIMO-Type2 and the UE shall not transmit CQI, PMI, RI for eMIMO-Type and the UE shall transmit CRI for eMIMO-Type for any CSI reporting mode in Table 7.2.1-1.
Table 7.2.1-1: CQI and PMI Feedback Types for PUSCH CSI reporting Modes

	
	
	PMI Feedback Type

	
	
	No PMI
	Single PMI
	Multiple PMI

	PUSCH CQI

Feedback Type
	Wideband

(wideband CQI)
	Mode 1-0
	Mode 1-1
	Mode 1-2

	
	UE Selected

(subband CQI)
	Mode 2-0
	
	Mode 2-2

	
	Higher Layer-configured
(subband CQI)
	Mode 3-0
	Mode 3-1
	Mode 3-2


Table 7.2.1-1L: Mapping of RI field to RI

	Value of RI field
	RI

	0
	1

	1
	3


For non-BL/CE UE and for each of the transmission modes defined in Subclause 7.1, the following reporting modes are supported on PUSCH:

Transmission mode 1
: Modes 2-0, 3-0, 1-0

Transmission mode 2
: Modes 2-0, 3-0, 1-0

Transmission mode 3
: Modes 2-0, 3-0, 1-0

Transmission mode 4
: Modes 1-2, 2-2, 3-1, 3-2, 1-1 

Transmission mode 5
: Mode 3-1, 1-1

Transmission mode 6
: Modes 1-2, 2-2, 3-1, 3-2, 1-1

Transmission mode 7
: Modes 2-0, 3-0, 1-0

Transmission mode 8
: Modes 1-2, 2-2, 3-1, 3-2, 1-1 if the UE is configured with PMI/RI reporting; modes 2-0, 3-0, 1-0 if the UE is configured without PMI/RI reporting 

Transmission mode 9 
: Modes 1-2, 2-2, 3-1, 3-2, 1-1 if the UE is configured with PMI/RI reporting and number of CSI-RS ports > 1 and the UE is not configured with higher layer parameter advancedCodebookEnabled; modes 1-2, 2-2, 3-1, 3-2 if the UE is configured with PMI/RI reporting and number of CSI-RS ports > 1 and the UE is configured with higher layer parameter advancedCodebookEnabled; modes 2-0, 3-0, 1-0 if the UE is configured without PMI/RI reporting or without PMI reporting or number of CSI-RS ports=1 or the number of CSI-RS ports in each of one or more CSI-RS resources in a CSI process is one when eMIMO-Type or eMIMO-Type2 is set to 'CLASS B'; modes 1-1, 3-1 if the UE is configured with higher layer parameter semiOpenLoop.
Transmission mode 10 
: Modes 1-2, 2-2, 3-1, 3-2, 1-1 if the UE is configured with PMI/RI reporting and number of CSI-RS ports > 1 and the UE is not configured with higher layer parameter advancedCodebookEnabled; modes 1-2, 2-2, 3-1, 3-2 if the UE is configured with PMI/RI reporting and number of CSI-RS ports > 1 and the UE is configured with higher layer parameter advancedCodebookEnabled; modes 2-0, 3-0, 1-0 if the UE is configured without PMI/RI reporting or without PMI reporting or number of CSI-RS ports=1 or the number of CSI-RS ports in each of one or more CSI-RS resources in a CSI process is one when eMIMO-Type or eMIMO-Type2 is set to 'CLASS B'; modes 1-1, 3-1 if the UE configured with higher layer parameter semiOpenLoop.

For a BL/CE UE configured with CEModeA, the following reporting modes are supported on PUSCH:

Transmission mode 1
: Mode 2-0

Transmission mode 2
: Mode 2-0

Transmission mode 6
: Mode 2-0

Transmission mode 9 
: Mode 2-0

For Transmission mode 6 and a BL/CE UE configured with a C-RNTI, the BL/CE UE reports CQI for the closed-loop with spatial multiplexing PDSCH transmission scheme.

The aperiodic CSI reporting mode is given by the parameter cqi-ReportModeAperiodic which is configured by higher-layer signalling. 

For a non-BL/CE UE, a serving cell with 
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, PUSCH reporting modes are not supported for that serving cell.

For a non-BL/CE UE, RI is only reported for transmission modes 3 and 4, as well as transmission modes 8, 9 and 10 with PMI/RI reporting, and transmission modes 9 and 10 without PMI reporting. 

For a BL/CE UE, RI is not reported.
If the UE is configured with higher layer parameter eMIMO-Type2 for a CSI process, the higher layer parameter eMIMO-Type in the rest of this Subclause refers to higher layer configured eMIMO type associated with the value of CSI request field triggering aperiodic CSI reporting for the CSI process.

For serving cell 
[image: image891.wmf]c

, a UE configured in transmission mode 10 with PMI/RI reporting or without PMI reporting for a CSI process can be configured with a 'RI-reference CSI process' for the CSI process. If the UE is configured with a 'RI-reference CSI process' for the CSI process, the reported RI for the CSI process shall be the same as the reported RI for the configured 'RI-reference CSI process'. The RI for the 'RI-reference CSI process' is not based on any other configured CSI process other than the 'RI-reference CSI process'. The UE is not expected to receive an aperiodic CSI report request for a given subframe triggering a CSI report including CSI associated with the CSI process and not including CSI associated with the configured 'RI-reference CSI process'. If the UE is configured with a 'RI-reference CSI process' for a CSI process and if subframe sets 
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 are configured by higher layers for only one of the CSI processes then the UE is not expected to receive configuration for the CSI process configured with the subframe subsets that have a different set of restricted RIs with precoder codebook subset restriction between the two subframe sets. The UE is not expected to receive configurations for the CSI process and the 'RI-reference CSI process' that have a different:

-
Aperiodic CSI reporting mode, and/or
-
number of CSI-RS antenna ports, and/or

-
set of restricted RIs with precoder codebook subset restriction if subframe sets 
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 and 
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 are not configured by higher layers for both CSI processes, and/or
-
set of restricted RIs with precoder codebook subset restriction for each subframe set if subframe sets 
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 and 
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 are configured by higher layers for both CSI processes, and/or
-
set of restricted RIs with precoder codebook subset restriction if subframe sets 
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 are configured by higher layers for only one of the CSI processes, and the set of restricted RIs for the two subframe sets are the same, and/or

- 
number of CSI-RS antenna ports for any two CSI-RS resources for the two CSI processes, if a UE is configured with higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B', and the number of configured CSI-RS resources is more than one for at least one of the two CSI processes, and/or
-
set of restricted RIs with precoder codebook subset restriction for any two CSI-RS resources for the two CSI processes, if a UE is configured with higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B', and the number of configured CSI-RS resources is more than one for at least one of the two CSI processes and if subframe sets 
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 are not configured by higher layers for both CSI processes, and/or
-
set of restricted RIs with precoder codebook subset restriction for each subframe set and for any two CSI-RS resources for the two CSI processes, if a UE is configured with higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B', and the number of configured CSI-RS resources is more than one for at least one of the two CSI processes and if subframe sets 
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 are configured by higher layers for both CSI processes, and/or
-
set of restricted RIs with precoder codebook subset restriction for any two CSI-RS resources for the two CSI processes, if a UE is configured with higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B', and the number of configured CSI-RS resources is more than one for at least one of the two CSI processes and if subframe sets 
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 are configured by higher layers for only one of the CSI processes, and the set of restricted RIs for the two subframe sets are the same.
For a non-BL/CE UE, a RI report for a serving cell on an aperiodic reporting mode is valid only for CQI/PMI report or CQI report without PMI reporting for that serving cell on that aperiodic reporting mode.

For a UE configured in transmission mode 9 or 10, and for a CSI process, if a UE is configured with parameter eMIMO-Type configured by higher layers, except with higher layer parameter csi-RS-NZP-mode configured, and eMIMO-Type is set to 'CLASS B' and the number of configured CSI-RS resources is more than one, and for a UE configured in transmission mode 9 or 10, and for a CSI process, if a UE is configured with higher layer parameter eMIMO-Type set to 'CLASS B' and higher layer parameter csi-RS-NZP-mode set to 'multiShot', and the number of activated CSI-RS resources is more than one, and the total number of antenna ports across all configured CSI-RS resources is more than 15, the UE on reception of an aperiodic CSI report request triggering a CSI report in uplink subframe 
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 is not expected to update CRI corresponding to the CSI process if CRI for the CSI process has been reported and updated on or after subframe 
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· Wideband feedback

· Mode 1-2 description:

· For a UE configured in transmission mode 9 or 10, and for a CSI process, if a UE is configured with higher layer parameter eMIMO-Type, except with higher layer parameter csi-RS-NZP-mode configured, and eMIMO-Type is set to 'CLASS B', and the number of configured CSI-RS resources is more than one, and for a UE configured in transmission mode 9 or 10, and for a CSI process, if a UE is configured with higher layer parameter eMIMO-Type set to 'CLASS B' and higher layer parameter csi-RS-NZP-mode set to 'multiShot', and the number of activated CSI-RS resources is more than one, the UE shall report one wideband CRI which is calculated assuming transmission on set S subbands. 

· For each subband a preferred precoding matrix is selected from the codebook subset assuming transmission only in the subband

· A UE shall report one wideband CQI value per codeword which is calculated assuming the use of the corresponding selected precoding matrix in each subband and transmission on set S subbands. The UE shall report the selected precoding matrix indicator for each set S subband except with 

· 8 CSI-RS ports configured for transmission modes 9 and 10 or with alternativeCodeBookEnabledFor4TX-r12=TRUE configured for transmission modes 8, 9 and 10, in which case a first precoding matrix indicator 
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is reported for the set S subbands and a second precoding matrix indicator 
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 is reported for each set S subband, if the UE is not configured with higher layer parameter eMIMO-Type or advancedCodebookEnabled, or UE is configured in transmission mode 9 or 10 and advancedCodebookEnabled=TRUE, and reported 
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, or UE reports CRI, or UE is configured in transmission mode 9 or 10, and with higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B', and one CSI-RS resource configured, and except with higher layer parameter alternativeCodebookEnabledCLASSB_K1=TRUE configured.

· UE is configured in transmission mode 9 or 10, and with higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS A', in which case a first precoding matrix indicator 
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 is reported for the set S subbands and a second precoding matrix indicator 
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 is reported for each set S subband, if the UE is not configured with higher layer parameter advancedCodebookEnabled, or UE is configured with higher layer parameter advancedCodebookEnabled=TRUE, and reported 
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· UE is configured in transmission mode 9 or 10, and with higher layer parameter advancedCodebookEnabled=TRUE, and reported 
[image: image914.wmf]2

£

RI

, in which case a first precoding matrix indicator 
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 is reported for the set S subbands, a relative power indicator 
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 is reported for the set S subbands and a second precoding matrix indicator 
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 is reported for each set S subband.

· Subband size is given by Table 7.2.1-3A when the CSI request field from an uplink DCI format 7-0A/7-0B is set to trigger a report, Table 7.2.1-3 otherwise. 

· For transmission modes 4, 8, 9 and 10, the reported PMI and CQI values and RPI value (if reported) are calculated conditioned on the reported RI. For other transmission modes they are reported conditioned on rank 1. If CRI is reported, the reported PMI, CQI, and RI values are calculated conditioned on the reported CRI.

· Mode 1-1 description:

· For a UE configured in transmission mode 9 or 10, and for a CSI process, if a UE is configured with higher layer parameter eMIMO-Type, except with higher layer parameter csi-RS-NZP-mode configured, and eMIMO-Type is set to 'CLASS B', and the number of configured CSI-RS resources is more than one, and for a UE configured in transmission mode 9 or 10, and for a CSI process, if a UE is configured with higher layer parameter eMIMO-Type set to 'CLASS B' and higher layer parameter csi-RS-NZP-mode set to 'multiShot', and the number of activated CSI-RS resources is more than one, the UE shall report one wideband CRI which is calculated assuming transmission on set S subbands.

· A single precoding matrix is selected from the codebook subset assuming transmission on set S subbands

· A UE shall report a wideband CQI value per codeword which is calculated assuming the use of the single precoding matrix in all subbands and transmission on set S subbands

· The UE shall report the selected single precoding matrix indicator except with 

· 8 CSI-RS ports configured for transmission modes 9 and 10 or with alternativeCodeBookEnabledFor4TX-r12=TRUE configured for transmission modes 8, 9 and 10, in which case a first and second precoding matrix indicator are reported corresponding to the selected single precoding matrix, if the UE is not configured with higher layer parameter eMIMO-Type, or UE reports CRI, or UE is configured in transmission mode 9 or 10, and with higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B', and one CSI-RS resource configured, and except with higher layer parameter alternativeCodebookEnabledCLASSB_K1=TRUE configured or when higher layer parameter semiOpenLoop is configured and RI<3, in which case a first precoding matrix indicator is reported corresponding to the selected single precoding matrix.

· UE is configured in transmission mode 9 or 10, and with higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS A', in which case a first and second precoding matrix indicator are reported corresponding to the selected single precoding matrix, except when higher layer parameter semiOpenLoop is configured and RI<3, in which case a first precoding matrix indicator is reported corresponding to the selected single precoding matrix.

· For transmission modes 4, 8, 9 and 10, the reported PMI and CQI values are calculated conditioned on the reported RI. For other transmission modes they are reported conditioned on rank 1. If CRI is reported, the reported PMI, CQI, and RI values are calculated conditioned on the reported CRI.

· Mode 1-0 description: 

· If a UE is configured in transmission mode 9 or 10, and UE is configured with higher layer parameter eMIMO-Type for a CSI process, and eMIMO-Type is set to 'CLASS B', and the number of CSI-RS antenna ports in at least one of the one or more configured CSI-RS resource is more than one,
· If the UE is not configured with higher layer parameter csi-RS-NZP-mode, and the number of configured CSI-RS resources is more than one, or the UE is configured with higher layer parameter csi-RS-NZP-mode set to 'multiShot', and the number of activated CSI-RS resources is more than one, the UE shall report one wideband CRI which is calculated assuming transmission on set S subbands.

· A single precoding matrix is selected from the codebook subset assuming transmission on set S subbands

· A UE shall report a wideband CQI value per codeword which is calculated assuming the use of the single precoding matrix in all subbands and transmission on set S subbands

· The selected precoding matrix, and reported CQI values are calculated conditioned on the reported RI. If CRI is reported, the selected precoding matrix, reported CQI, and RI values are calculated conditioned on the reported CRI

otherwise,
· For a UE configured in transmission mode 9 or 10, and for a CSI process, if a UE is configured with higher layer parameter eMIMO-Type, except with higher layer parameter csi-RS-NZP-mode configured, and eMIMO-Type is set to 'CLASS B', and the number of configured CSI-RS resources is more than one, and for a UE configured in transmission mode 9 or 10, and for a CSI process, if a UE is configured with higher layer parameter eMIMO-Type set to 'CLASS B' and higher layer parameter csi-RS-NZP-mode set to 'multiShot', and the number of activated CSI-RS resources is more than one, the UE shall report one wideband CRI which is calculated assuming transmission on set S subbands.

· A UE shall report a wideband CQI value which is calculated assuming transmission on set S subbands

· The wideband CQI represents channel quality for the first codeword, even when RI>1.
· For transmission mode 3 the reported CQI value is calculated conditioned on the reported RI. For other transmission modes they are reported conditioned on rank 1. If CRI is reported, the reported CQI values are calculated conditioned on the reported CRI.
· Higher Layer-configured subband feedback 
· Mode 3-0 description:

· If a UE is configured in transmission mode 9 or 10, and UE is configured with higher layer parameter eMIMO-Type for a CSI process, and eMIMO-Type is set to 'CLASS B', and the number of CSI-RS antenna ports in at least one of the one or more configured CSI-RS resource is more than one,
· If the UE is not configured with higher layer parameter csi-RS-NZP-mode, and the number of configured CSI-RS resources is more than one, or the UE is configured with higher layer parameter csi-RS-NZP-mode set to 'multiShot', and the number of activated CSI-RS resources is more than one, the UE shall report one wideband CRI which is calculated assuming transmission on set S subbands.

· A single precoding matrix is selected from the codebook subset assuming transmission on set S subbands

· A UE shall report one subband CQI value per codeword for each set S subband which are calculated assuming the use of the single precoding matrix in all subbands and assuming transmission in the corresponding subband.

· A UE shall report a wideband CQI value per codeword which is calculated assuming the use of the single precoding matrix in all subbands and transmission on set S subbands

· The selected precoding matrix, and reported CQI values are calculated conditioned on the reported RI. If CRI is reported, the selected precoding matrix, reported CQI, and RI values are calculated conditioned on the reported CRI

otherwise,
· For a UE configured in transmission mode 9 or 10, and for a CSI process, if a UE is configured with higher layer parameter eMIMO-Type, except with higher layer parameter csi-RS-NZP-mode configured, and eMIMO-Type is set to 'CLASS B', and the number of configured CSI-RS resources is more than one, and for a UE configured in transmission mode 9 or 10, and for a CSI process, if a UE is configured with higher layer parameter eMIMO-Type set to 'CLASS B' and higher layer parameter csi-RS-NZP-mode set to 'multiShot', and the number of activated CSI-RS resources is more than one, the UE shall report one wideband CRI which is calculated assuming transmission on set S subbands. 
· A UE shall report a wideband CQI value which is calculated assuming transmission on set S subbands

· The UE shall also report one subband CQI value for each set S subband. The subband CQI value is calculated assuming transmission only in the subband

· Both the wideband and subband CQI represent channel quality for the first codeword, even when RI>1.
· For transmission mode 3 the reported CQI values are calculated conditioned on the reported RI. For other transmission modes they are reported conditioned on rank 1. If CRI is reported, the reported CQI values are calculated conditioned on the reported CRI.
· Mode 3-1 description:

· For a UE configured in transmission mode 9 or 10, and for a CSI process, if a UE is configured with higher layer parameter eMIMO-Type, except with higher layer parameter csi-RS-NZP-mode configured, and eMIMO-Type is set to 'CLASS B', and the number of configured CSI-RS resources is more than one, and for a UE configured in transmission mode 9 or 10, and for a CSI process, if a UE is configured with higher layer parameter eMIMO-Type set to 'CLASS B' and higher layer parameter csi-RS-NZP-mode set to 'multiShot', and the number of activated CSI-RS resources is more than one, the UE shall report one wideband CRI which is calculated assuming transmission on set S subbands.

· A single precoding matrix is selected from the codebook subset assuming transmission on set S subbands

· A UE shall report one subband CQI value per codeword for each set S subband which are calculated assuming the use of the single precoding matrix in all subbands and assuming transmission in the corresponding subband.

· A UE shall report a wideband CQI value per codeword which is calculated assuming the use of the single precoding matrix in all subbands and transmission on set S subbands

· The UE shall report the selected single precoding matrix indicator except with, 

· 8 CSI-RS ports configured for transmission modes 9 and 10 or with alternativeCodeBookEnabledFor4TX-r12=TRUE configured for transmission modes 8, 9 and 10, in which case a first and second precoding matrix indicator are reported corresponding to the selected single precoding matrix, if the UE is not configured with higher layer parameter eMIMO-Type or advancedCodebookEnabled, or UE is configured in transmission mode 9 or 10 and advancedCodebookEnabled=TRUE, and reported 
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, or UE reports CRI, or UE is configured in transmission mode 9 or 10, and with higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B', and one CSI-RS resource configured, and except with higher layer parameter alternativeCodebookEnabledCLASSB_K1=TRUE configured, or when higher layer parameter semiOpenLoop is configured and RI<3, in which case a first precoding matrix indicator is reported corresponding to the selected single precoding matrix.

· UE is configured in transmission mode 9 or 10, and with higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS A', in which case a first and second precoding matrix indicator are reported corresponding to the selected single precoding matrix if the UE is not configured with higher layer parameter advancedCodebookEnabled, or UE is configured with higher layer parameter advancedCodebookEnabled=TRUE, and reported 
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, except when higher layer parameter semiOpenLoop is configured and RI<3, in which case a first precoding matrix indicator is reported corresponding to the selected single precoding matrix.

· UE is configured in transmission mode 9 or 10, and with higher layer parameter advancedCodebookEnabled=TRUE, and reported 
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, in which case a first and second precoding matrix indicator and relative power indicator are reported corresponding to the selected single precoding matrix.

· For transmission modes 4, 8, 9 and 10, the reported PMI and CQI values and RPI value (if reported) are calculated conditioned on the reported RI. For other transmission modes they are reported conditioned on rank 1. If CRI is reported, the reported PMI, CQI, and RI values are calculated conditioned on the reported CRI.
· Mode 3-2 description:

· For a UE configured in transmission mode 9 or 10, and for a CSI process, if a UE is configured with higher layer parameter eMIMO-Type, except with higher layer parameter csi-RS-NZP-mode configured, and eMIMO-Type is set to 'CLASS B', and the number of configured CSI-RS resources is more than one, and for a UE configured in transmission mode 9 or 10, and for a CSI process, if a UE is configured with higher layer parameter eMIMO-Type set to 'CLASS B' and higher layer parameter csi-RS-NZP-mode set to 'multiShot', and the number of activated CSI-RS resources is more than one, the UE shall report one wideband CRI which is calculated assuming transmission on set S subbands.

· For each subband a preferred precoding matrix is selected from the codebook subset assuming transmission only in the subband

· A UE shall report one wideband CQI value per codeword which is calculated assuming the use of the corresponding selected precoding matrix in each subband and transmission on set S subbands.

· A UE shall report the selected single precoding matrix indicator for each set S subband except with, 

· 8 CSI-RS ports configured for transmission mode 9 and 10, or with alternativeCodeBookEnabledFor4TX-r12=TRUE configured for transmission modes 8, 9 and 10, in which case the UE shall report a first precoding matrix indicator for all set S subbands and also report a second precoding matrix indicator for each set S subband, if the UE is not configured with higher layer parameter eMIMO-Type or advancedCodebookEnabled, or UE is configured in transmission mode 9 or 10 and advancedCodebookEnabled=TRUE, and reported 
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, or UE reports CRI, or UE is configured in transmission mode 9 or 10, and with higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B', and one CSI-RS resource configured, and except with higher layer parameter alternativeCodebookEnabledCLASSB_K1=TRUE configured.

· UE is configured in transmission mode 9 or 10, and with higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS A', in which case a first precoding matrix indicator 
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 is reported for the set S subbands and a second precoding matrix indicator 
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 is reported for each set S subband if the UE is not configured with higher layer parameter advancedCodebookEnabled, or UE is configured with higher layer parameter advancedCodebookEnabled=TRUE, and reported 
[image: image924.wmf]2

>

RI

.

· UE is configured in transmission mode 9 or 10, and with higher layer parameter advancedCodebookEnabled=TRUE, and reported 
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, in which case a first precoding matrix indicator 
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 is reported for the set S subbands, a relative power indicator 
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 is reported for the set S subbands, and a second precoding matrix indicator 
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 is reported for each set S subband.

· A UE shall report one subband CQI value per codeword for each set S subband reflecting transmission over the single subband and using the selected precoding matrix in the corresponding subband.

· For transmission modes 4, 8, 9 and 10, the reported PMI and CQI values and RPI value (if reported) are calculated conditioned on the reported RI. For transmission mode 6 they are reported conditioned on rank 1. If CRI is reported, the reported PMI, CQI, and RI values are calculated conditioned on the reported CRI.
· Subband CQI value for each codeword are encoded differentially with respect to their respective wideband CQI using 2-bits as defined by

· Subband differential CQI offset level = subband CQI index – wideband CQI index. The mapping from the 2-bit subband differential CQI value to the offset level is shown in Table 7.2.1-2.

Table 7.2.1-2: Mapping subband differential CQI value to offset level

	Subband differential CQI value
	Offset level

	0
	0

	1
	1

	2
	(2

	3
	(-1


· Supported subband size (k) is given in Table 7.2.1-3A when the CSI request field from an uplink DCI format 7-0A/7-0B is set to trigger a report, in Table 7.2.1-3 otherwise.

Table 7.2.1-3: Subband Size (k) vs. System Bandwidth

	System Bandwidth
	Subband Size
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	(k)

	6 - 7
	NA

	8 - 10
	4

	11 - 26
	4

	27 - 63
	6

	64 - 110
	8


Table 7.2.1-3A: Subband Size (k) vs. System Bandwidth when the CSI request field from an uplink DCI format 7-0A/7-0B is set to trigger a report
	System Bandwidth
	Subband Size
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	(k)

	6 - 7
	NA

	8 - 10
	4

	11 - 26
	12

	27 - 63
	12

	64 - 110
	12


· UE-selected subband feedback

· Mode 2-0 description:

· If a UE is configured in transmission mode 9 or 10, and UE is configured with higher layer parameter eMIMO-Type for a CSI process, and eMIMO-Type is set to 'CLASS B', and the number of CSI-RS antenna ports in at least one of the one or more configured CSI-RS resource is more than one,
· If the UE is not configured with higher layer parameter csi-RS-NZP-mode, and the number of configured CSI-RS resources is more than one, or the UE is configured with higher layer parameter csi-RS-NZP-mode set to 'multiShot', and the number of activated CSI-RS resources is more than one, the UE shall report one wideband CRI which is calculated assuming transmission on set S subbands.

· The UE shall perform joint selection of the set of M preferred subbands of size k within the set of subbands S and a preferred single precoding matrix selected from the codebook subset that is preferred to be used for transmission over the M selected subbands.

· The UE shall report one CQI value per codeword reflecting transmission only over the selected M preferred subbands and using the same selected single precoding matrix in each of the M subbands.

· A single precoding matrix is selected from the codebook subset assuming transmission on set S subbands

· A UE shall report a wideband CQI value per codeword which is calculated assuming the use of the single precoding matrix in all subbands and transmission on set S subbands

· The selected precoding matrix, and reported CQI values are calculated conditioned on the reported RI. If CRI is reported, the selected precoding matrix, reported CQI, and RI values are calculated conditioned on the reported CRI.
· otherwise,
· For a UE configured in transmission mode 9 or 10, and for a CSI process, if a UE is configured with higher layer parameter eMIMO-Type, except with higher layer parameter csi-RS-NZP-mode configured, and eMIMO-Type is set to 'CLASS B', and the number of configured CSI-RS resources is more than one, and for a UE configured in transmission mode 9 or 10, and for a CSI process, if a UE is configured with higher layer parameter eMIMO-Type set to 'CLASS B' and higher layer parameter csi-RS-NZP-mode set to 'multiShot', and the number of activated CSI-RS resources is more than one, the UE shall report one wideband CRI which is calculated assuming transmission on set S subbands. 
· The UE shall select a set of M preferred subbands of size k (where k and M are given in Table 7.2.1-5 for each system bandwidth range) within the set of subbands S. 

· The UE shall also report one CQI value reflecting transmission only over the M selected subbands determined in the previous step. The CQI represents channel quality for the first codeword, even when RI>1. 

· Additionally, the UE shall also report one wideband CQI value which is calculated assuming transmission on set S subbands. The wideband CQI represents channel quality for the first codeword, even when RI>1. 

· For transmission mode 3 the reported CQI values are calculated conditioned on the reported RI. For other transmission modes they are reported conditioned on rank 1. If CRI is reported, the reported CQI values are calculated conditioned on the reported CRI.
· Mode 2-2 description:

· For a UE configured in transmission mode 9 or 10, and for a CSI process, if a UE is configured with higher layer parameter eMIMO-Type, except with higher layer parameter csi-RS-NZP-mode configured, and eMIMO-Type is set to 'CLASS B', and the number of configured CSI-RS resources is more than one, and for a UE configured in transmission mode 9 or 10, and for a CSI process, if a UE is configured with higher layer parameter eMIMO-Type set to 'CLASS B' and higher layer parameter csi-RS-NZP-mode set to 'multiShot', and the number of activated CSI-RS resources is more than one, the UE shall report one wideband CRI which is calculated assuming transmission on set S subbands.
· The UE shall perform joint selection of the set of M preferred subbands of size k within the set of subbands S and a preferred single precoding matrix selected from the codebook subset that is preferred to be used for transmission over the M selected subbands.

· The UE shall report one CQI value per codeword reflecting transmission only over the selected M preferred subbands and using the same selected single precoding matrix in each of the M subbands. 

· A single precoding matrix is selected from the codebook subset assuming transmission on set S subbands

· A UE shall report a wideband CQI value per codeword which is calculated assuming the use of the single precoding matrix in all subbands and transmission on set S subbands

· The UE shall report the selected single precoding matrix indicator preferred for the M selected subbands and the selected single precoding matrix indicator for all set S subbands except with,

· 8 CSI-RS ports configured for transmission modes 9 and 10 or with alternativeCodeBookEnabledFor4TX-r12=TRUE configured for transmission modes 8, 9 and 10, in which case the UE shall report a first precoding matrix indicator for all set S subbands, a second precoding matrix indicator for all set S subbands and another second precoding matrix indicator for the M selected subbands, if the UE is not configured with higher layer parameter eMIMO-Type or advancedCodebookEnabled, or UE is configured in transmission mode 9 or 10 and advancedCodebookEnabled=TRUE, and reported 
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, or UE reports CRI, or UE is configured in transmission mode 9 or 10, and with higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B', and one CSI-RS resource configured, and except with higher layer parameter alternativeCodebookEnabledCLASSB_K1=TRUE configured.

· UE is configured in transmission mode 9 or 10, and with higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS A', in which case the UE shall report a first precoding matrix indicator 
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 for all set S subbands, a second precoding matrix indicator 
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 for all set S subbands and another second precoding matrix indicator 
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 for or the M selected subbands if the UE is not configured with higher layer parameter advancedCodebookEnabled, or UE is configured with higher layer parameter advancedCodebookEnabled=TRUE, and reported 
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· UE is configured in transmission mode 9 or 10, and with higher layer parameter advancedCodebookEnabled=TRUE, and reported 
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, in which case the UE shall report a first precoding matrix indicator 
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 for all set S subbands, a relative power indicator 
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 is reported for all set S subbands, a second precoding matrix indicator 
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 for all set S subbands and another second precoding matrix indicator 
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 for or the M selected subbands.
· For transmission modes 4, 8, 9 and 10, the reported PMI and CQI values and RPI value (if reported) are calculated conditioned on the reported RI. For other transmission modes they are reported conditioned on rank 1. If CRI is reported, the reported PMI, CQI, and RI values are calculated conditioned on the reported CRI.
· For all UE-selected subband feedback modes the UE shall report the positions of the M selected subbands using a combinatorial index r defined as

· 
[image: image941.wmf]1

0

M

i

i

Ns

r

Mi

-

=

-

=

-

å


· where the set 
[image: image942.wmf]{

}

1

0

M

i

i

s

-

=

, (
[image: image943.wmf]1

1,

iii

sNss

+

££<

) contains the M sorted subband indices and 
[image: image944.wmf]ï

î

ï

í

ì

<

³

÷

÷

ø

ö

ç

ç

è

æ

=

y

x

y

x

y

x

y

x

0

 is the extended binomial coefficient, resulting in unique label 
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· The CQI value for the M selected subbands for each codeword is encoded differentially using 2-bits relative to its respective wideband CQI as defined by

· Differential CQI offset level = M selected subbands CQI index – wideband CQI index

· The mapping from the 2-bit differential CQI value to the offset level is shown in Table 7.2.1-4.

Table 7.2.1-4: Mapping differential CQI value to offset level

	Differential CQI value
	Offset level

	0
	(1

	1
	2

	2
	3

	3
	(4


· Supported subband size k and M values include those shown in Table 7.2.1-5A when the CSI request field from an uplink DCI format 7-0A/7-0B is set to trigger a report, in Table 7.2.1-5 otherwise. In Table 7.2.1-5 the k and M values are a function of system bandwidth.

· The number of bits to denote the position of the M selected subbands is 
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For a BL/CE UE, the reported CQI values are calculated conditioned on rank 1.

-
UE-selected subband feedback

-
 Mode 2-0 description:

-
The UE shall report one wideband CQI value which is calculated assuming transmission on all narrowband(s) in the CSI reference resource.
-
If frequency hopping is configured for MPDCCH, 
-
the UE shall select M=1 preferred narrowband defined in Subclause 6.2.7 of [3] within the set of narrowband(s) in which MPDCCH is monitored.
-
the UE shall also report one CQI value reflecting transmission only over the selected narrowband determined in the previous step.

-
The CQI value for the M=1 selected narrowband is encoded differentially using 2-bits relative to its respective wideband CQI as defined by

-
Differential CQI offset level = selected narrowband CQI index – wideband CQI index

-
The mapping from the 2-bit differential CQI value to the offset level is shown in Table 7.2.1-4.

-
the UE shall report the positions of the M=1 selected narrowband according to Table 7.2.1-6. 

-
otherwise,

-
the UE shall report a Differential CQI value = 0 and a position of the M=1 selected narrowband according to Table 7.2.1-6.
Table 7.2.1-5: Subband Size (k) and Number of Subbands (M) in S vs. Downlink System Bandwidth

	System Bandwidth
	Subband Size k (RBs)
	M
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	6 – 7
	NA
	NA

	8 – 10
	2
	1

	11 – 26 
	2
	3

	27 – 63 
	3
	5

	64 – 110 
	4
	6


Table 7.2.1-5A: Subband Size (k) and Number of Subbands (M) in S vs. Downlink System Bandwidth when the CSI request field from an uplink DCI format 7-0A/7-0B is set to trigger a report
	System Bandwidth
	Subband Size k (RBs)
	M
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	6 – 7
	NA
	NA

	8 – 11
	4
	1

	12 – 26 
	12
	1

	27 – 63 
	12
	2

	64 – 110 
	12
	4


Table 7.2.1-6: Reporting UE selected narrowband position for BL/CE UEs
	Number of narrowbands for MPDCCH monitoring
	UE reported bit(s) for narrowband position (MSB, LSB)
	MPDCCH Narrowband Reported

	1
	0
	The narrowband used for MPDCCH monitoring

	2
	0
	Narrowband with lowest narrowband index

	
	1
	Narrowband with highest narrowband index

	4
	00
	Narrowband with lowest narrowband index

	
	01
	Narrowband with second lowest narrowband index

	
	10
	Narrowband with third lowest narrowband index

	
	11
	Narrowband with highest narrowband index


	Modification of clause (excluding subclauses 7.3.X)


7.3
UE procedure for reporting HARQ-ACK

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

If the UE is configured with ShortTTI, 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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otherwise. 

-
if the UE is configured with higher layer parameter ShortTTI and for PDSCH transmissions in a subslot, 
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 is determined based on higher layer configuration (see procTimeline in 3GPP TS 36.331 [11]) from 
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	Modification of clause 7.3.2


7.3.2
TDD HARQ-ACK reporting procedure

For TDD and a UE not configured with the parameter EIMTA-MainConfigServCell-r12 for any serving cell, if the UE is configured with one serving cell, or if the UE is configured with more than one serving cell and the TDD UL/DL configuration of all the configured serving cells is the same, UE procedure for reporting HARQ-ACK is given in Subclause 7.3.2.1.

For TDD, if a UE is configured with more than one serving cell and the TDD UL/DL configuration of at least two configured serving cells is not the same, or if the UE is configured with the parameter EIMTA-MainConfigServCell-r12 for at least one serving cell, UE procedure for reporting HARQ-ACK is given in Subclause 7.3.2.2. 

When only a positive SR is transmitted, a UE shall use PUCCH Format 1 for the SR resource as defined in Subclause 5.4.1 in [3].
7.3.2.1
TDD HARQ-ACK reporting procedure for same UL/DL configuration

Unless otherwise stated, the procedure in this subclause applies to non-BL/CE UEs.

For TDD, the UE shall upon detection of a PDSCH transmission or a PDCCH/EPDCCH/SPDCCH indicating downlink SPS release (defined in Subclause 9.2) within subframe/slot(s) [image: image953.wmf]k
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 is defined inTable 10.1.3.1-1C if the UE is configured with higher layer parameter ShortTTI for slot-PDSCH, 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, intended for the UE and for which HARQ-ACK response shall be provided, transmit the HARQ-ACK response in UL subframe n.

For TDD, when PUCCH format 3/4/5 is configured for transmission of HARQ-ACK, for special subframe configurations 0 and 5 with normal downlink CP or configurations 0 and 4 with extended downlink CP in a serving cell, shown in table 4.2-1 [3], the special subframe of the serving cell is excluded from the HARQ-ACK codebook size determination. In this case, if the serving cell is the primary cell, there is no PDCCH/EPDCCH indicating downlink SPS release in the special subframe.

For TDD UL/DL configurations 1-6 and one configured serving cell, if the UE is not configured with PUCCH format 3, the value of the Downlink Assignment Index (DAI) in DCI format 0/4, [image: image956.wmf]UL
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, detected by the UE according to Table 7.3-X in subframe [image: image957.wmf]'

k

n

-

, where [image: image958.wmf]'

k

 is defined in Table 7.3-Y, represents the total number of subframes with PDSCH transmissions and with PDCCH/EPDCCH indicating downlink SPS release to the corresponding UE within all the subframe(s)[image: image959.wmf]k
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 includes all PDSCH transmission with and without corresponding PDCCH/EPDCCH within all the subframe(s) [image: image962.wmf]k
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. In case neither PDSCH transmission, nor PDCCH/EPDCCH indicating the downlink SPS resource release is intended to the UE, the UE can expect that the value of the DAI in DCI format 0/4, [image: image963.wmf]UL
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, if transmitted, is set to 4. 

For TDD UL/DL configuration 1-6 and a UE configured with more than one serving cell, or for TDD UL/DL configuration 1-6 and a UE configured with one serving cell and PUCCH format 3, a value [image: image964.wmf]UL
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is determined by the Downlink Assignment Index (DAI) in DCI format 0/4 according to Table 7.3-Z in subframe [image: image965.wmf]'
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 is defined in Table 7.3-Y. In case neither PDSCH transmission, nor PDCCH/EPDCCH indicating the downlink SPS resource release is intended to the UE, the UE can expect that the value of [image: image967.wmf]UL
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 is set to 4 by the DAI in DCI format 0/4 if transmitted. 
If a UE is not configured with higher layer parameter codebooksizeDetermination-r13 = dai, for TDD UL/DL configurations 1-6, the value of the DAI in DCI format 1/1A/1B/1D/2/2A/2B/2C/2D denotes the accumulative number of PDCCH/EPDCCH (s) with assigned PDSCH transmission(s) and PDCCH/EPDCCH indicating downlink SPS release up to the present subframe within subframe(s) [image: image968.wmf]k
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 as the value of the DAI in PDCCH/EPDCCH with DCI format 1/1A/1B/1D/2/2A/2B/2C/2D detected by the UE according to Table 7.3-X in subframe[image: image971.wmf]m
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 (defined in Table 10.1.3.1-1) such that the UE detects a DCI format 1/1A/1B/1D/2/2A/2B/2C/2D. When configured with one serving cell, the subscript of [image: image975.wmf]c
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For all TDD UL/DL configurations, denote [image: image977.wmf]c
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 as the total number of PDCCH/EPDCCH (s) with assigned PDSCH transmission(s) and PDCCH/EPDCCH indicating downlink SPS release detected by the UE within the subframe(s) [image: image978.wmf]k
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, which can be zero or one, as the number of PDSCH transmissions without a corresponding PDCCH/EPDCCH within the subframe(s) [image: image984.wmf]k
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For TDD HARQ-ACK bundling or HARQ-ACK multiplexing and a subframe [image: image986.wmf]n
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 individual PDSCH transmission HARQ-ACKs and individual ACK in response to received PDCCH/EPDCCH indicating downlink SPS release, where [image: image990.wmf]M

 is the number of elements in the set [image: image991.wmf]K

 defined in Table 10.1.3.1-1. The UE shall detect if at least one downlink assignment has been missed, and for the case that the UE is transmitting on PUSCH the UE shall also determine the parameter[image: image992.wmf]bundled

N

. 
· For TDD UL/DL configuration 0, [image: image993.wmf]bundled
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 shall be 1 if the UE detects the PDSCH transmission with or without corresponding PDCCH/EPDCCH, or detects PDCCH indicating downlink SPS release within the subframe [image: image994.wmf]k
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· For the case that the UE is not transmitting on PUSCH in subframe n and TDD UL/DL configurations 1-6, if [image: image998.wmf]0

>

DAI

U

 and [image: image999.wmf](

)

1

4

mod

1

+

-

¹

DAI

DL

DAI

U

V
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· For the case that the UE is transmitting on PUSCH and the PUSCH transmission is performed based on a detected PDCCH/EPDCCH with DCI format 0/4 intended for the UE and TDD UL/DL configurations 1-6, if [image: image1000.wmf](
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For TDD, when PUCCH format 3 is configured for transmission of HARQ-ACK without PUCCH format 4 or PUCCH format 5 configured for transmission of HARQ-ACK, the HARQ-ACK feedback bits [image: image1011.wmf]ACK
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 for the c-th serving cell configured by RRC are constructed as follows, where c≥0, [image: image1012.wmf]DL
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For TDD UL/DL configuration 0 or for a PUSCH transmission not performed based on a detected PDCCH/EPDCCH with DCI format 0/4, the UE shall assume [image: image1020.wmf]M
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For TDD UL/DL configurations {1, 2, 3, 4, 6} and a PUSCH transmission performed based on a detected PDCCH/EPDCCH with DCI format 0/4, the UE shall assume [image: image1027.wmf]UL
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For TDD, when PUCCH format 4/5 is configured for transmission of HARQ-ACK and if the UE is configured with higher layer parameter codebooksizeDetermination-r13 = cc, the HARQ-ACK feedback bits [image: image1040.wmf]ACK
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 for the c-th serving cell configured by RRC are constructed as follows, where c≥0, [image: image1041.wmf]DL
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For the case that UE is transmitting on PUSCH not performed based on a detected PDCCH/EPDCCH with DCI format 0/4, the UE shall assume [image: image1049.wmf]M
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For TDD, when PUCCH format 3/4/5 is configured for transmission of HARQ-ACK and if the UE is not configured with higher layer parameter codebooksizeDetermination-r13 = dai, 
· for TDD UL/DL configurations 1-6, the HARQ-ACK for a PDSCH transmission with a corresponding PDCCH/EPDCCH or for a PDCCH/EPDCCH indicating downlink SPS release in subframe [image: image1056.wmf]k
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 The HARQ-ACK feedback bits without any detected PDSCH transmission or without detected PDCCH/EPDCCH indicating downlink SPS release are set to NACK;
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for TDD UL/DL configuration 0, the HARQ-ACK for a PDSCH transmission or for a PDCCH/EPDCCH indicating downlink SPS release in subframe [image: image1065.wmf]k
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 are the HARQ-ACK feedback for codeword 0 and codeword 1, respectively. The HARQ-ACK feedback bits without any detected PDSCH transmission or without detected PDCCH/EPDCCH indicating downlink SPS release are set to NACK.
For TDD when format 1b with channel selection is configured for transmission of HARQ-ACK and for 2 configured serving cells, the HARQ-ACK feedback bits [image: image1071.wmf]ACK
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on PUSCH are constructed as follows.
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For TDD UL/DL configuration 0, [image: image1072.wmf]ACK

j

o

= HARQ-ACK(j), [image: image1073.wmf]1

0

-

£

£

A

j

 as defined in Subclause 10.1.3.2.1. The UE shall not transmit HARQ-ACK on PUSCH if the UE does not receive PDSCH or PDCCH/EPDCCH indicating downlink SPS release in subframe(s)[image: image1074.wmf]k
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For TDD UL/DL configurations {1, 2, 3, 4, 6} and a PUSCH transmission performed based on a detected PDCCH/EPDCCH with DCI format 0/4 with [image: image1076.wmf]UL
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For TDD UL/DL configurations {1, 2, 3, 4, 6} and a PUSCH transmission not performed based on a detected PDCCH/EPDCCH with DCI format 0/4 and a subframe [image: image1087.wmf]n
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 as defined in Subclause 10.1.3.2.1. The UE shall not transmit HARQ-ACK on PUSCH if the UE does not receive PDSCH or PDCCH/EPDCCH indicating downlink SPS release in subframe(s)[image: image1091.wmf]k
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For TDD UL/DL configurations {1, 2, 3, 4, 6} and a PUSCH transmission not performed based on a detected PDCCH/EPDCCH with DCI format 0/4 and a subframe [image: image1093.wmf]n
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as defined in Table 10.1.3.2-5 or in Table 10.1.3.2-6 respectively. The UE shall not transmit HARQ-ACK on PUSCH if the UE does not receive PDSCH or PDCCH/EPDCCH indicating downlink SPS release in subframe(s)[image: image1097.wmf]k

n

-

 where [image: image1098.wmf]K

k

Î

.
For TDD HARQ-ACK bundling, when the UE is configured by transmission mode 3, 4, 8, 9 or 10 defined in Subclause 7.1 and HARQ-ACK bits are transmitted on PUSCH, the UE shall always generate 2 HARQ-ACK bits assuming both codeword 0 and 1 are enabled. For the case that the UE detects only the PDSCH transmission associated with codeword 0 within the bundled subframes, the UE shall generate NACK for codeword 1.
Table 7.3-X: Value of Downlink Assignment Index
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Table 7.3-Y: Uplink association index k' for TDD
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For TDD HARQ-ACK multiplexing and a subframe [image: image1103.wmf]n
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If a UE is configured with higher layer parameter codebooksizeDetermination-r13 = dai, the value of the counter Downlink Assignment Indicator (DAI) in DCI format 1/1A/1B/1D/2/2A/2B/2C/2D denotes the accumulative number of {serving cell, subframe}-pair(s) in which PDSCH transmission(s) associated with PDCCH/EPDCCH or PDCCH/EPDCCH indicating downlink SPS release is present, up to the present serving cell and present subframe, first in increasing order of serving cell index and then in increasing order of subframe index within subframe(s) [image: image1121.wmf]k
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; the value of the total DAI in DCI format 1/1A/1B/1D/2/2A/2B/2C/2D denotes the total number of {serving cell, subframe}-pair(s) in which PDSCH transmission(s) associated with PDCCH/EPDCCH(s) or PDCCH/EPDCCH indicating downlink SPS release is present, up to the present subframe within subframe(s) [image: image1123.wmf]k
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 as the value of the counter DAI in DCI format 1/1A/1B/1D/2/2A/2B/2C/2D scheduling PDSCH transmission or indicating downlink SPS release for serving cell c in subframe [image: image1126.wmf]k
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, according to Table 7.3.2.1-1. The UE shall assume a same value of total DAI in all PDCCH/EPDCCH scheduling PDSCH transmission(s) and PDCCH/EPDCCH indicating downlink SPS release in a subframe.

If a UE is configured with higher layer parameter codebooksizeDetermination-r13 = dai and if the UE transmits HARQ-ACK using PUCCH format 3 or PUCCH format 4 or PUCCH format 5 in subframe n, the UE shall determine the 
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 according to the following pseudo-code:

Set c = 0 – cell index: lower indices correspond to lower RRC indices of corresponding cell

Set m = 0 – subframe index: lower index corresponds to earlier subframe within subframe(s)[image: image1132.wmf]k
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while m < M
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if there is a PDSCH on serving cell c in subframe m associated with PDCCH/EPDCCH or there is a PDCCH/EPDCCH indicating downlink SPS release on serving cell c in subframe m,
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if the higher layer parameter spatialBundlingPUCCH is set FALSE and the UE is configured with a transmission mode supporting two transport blocks in at least one configured serving cell,
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elseif the higher layer parameter spatialBundlingPUCCH is set TRUE and the UE is configured with a transmission mode supporting two transport blocks in at least one configured serving cell,
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 = binary AND operation of the HARQ-ACK bits corresponding to the first and second codewords of this cell
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end while
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if the higher layer parameter spatialBundlingPUCCH is set FALSE and the UE is configured with a transmission mode supporting two transport blocks in at least one configured serving cell,
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if SPS PDSCH transmission is activated for a UE and the UE is configured to receive SPS PDSCH in a subframe [image: image1158.wmf]k
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end if
For a UE configured with higher layer parameter codebooksizeDetermination-r13 = dai, if the UE transmits HARQ-ACK on PUSCH in a subframe, the UE shall determine the 
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 according to the above procedure as if the UE transmits HARQ-ACK using PUCCH format 3 or PUCCH format 4 or PUCCH format 5, except that the higher layer parameter spatialBundlingPUCCH is replaced by spatialBundlingPUSCH.
Table 7.3.2.1-1: Value of counter DAI and total DAI
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	Number of {serving cell, subframe}-pair(s) in which PDSCH transmission(s) associated with PDCCH/EPDCCH or PDCCH/EPDCCH indicating downlink SPS release is present, denoted as
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If a UE is configured with higher layer parameter codebooksizeDetermination-r13 = cc and if the UE transmits HARQ-ACK using PUCCH format 4 or PUCCH format 5 in subframe n, the UE shall determine the 
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 according to the pseudo-code in Subclause 5.2.3.1 in [4].
For a UE configured with higher layer parameter codebooksizeDetermination-r13 = cc, if the UE transmits HARQ-ACK on PUSCH in a subframe, the UE shall determine the 
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 according to the pseudo-code in Subclause 5.2.2.6 in [4].
For TDD when a PUCCH format 3 or a PUCCH format 4/5 configured with higher layer parameter codebooksizeDetermination-r13 =cc transmission of HARQ-ACK coincides with a sub-frame configured to the UE by higher layers for transmission of a scheduling request, the UE shall multiplex HARQ-ACK and SR bits on HARQ-ACK PUCCH resource as defined in Subclause 5.2.3.1 in [4], unless the HARQ-ACK corresponds to one of the following cases

-
a single PDSCH transmission only on the primary cell indicated by the detection of a corresponding PDCCH/EPDCCH in subframe [image: image1173.wmf]m
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, and for TDD UL/DL configurations 1-6 the DAI value in the PDCCH/EPDCCH is equal to '1' (defined in Table 7.3-X), or a PDCCH/EPDCCH indicating downlink SPS release (defined in Subclause 9.2) in subframe [image: image1175.wmf]m
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, and for TDD UL/DL configurations 1-6 the DAI value in the PDCCH/EPDCCH is equal to '1', or

-
a single PDSCH transmission only on the primary cell where there is not a corresponding PDCCH/EPDCCH detected within subframe(s) [image: image1177.wmf]k
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 and no PDCCH/EPDCCH indicating downlink SPS release (defined in Subclause 9.2) within subframe(s) [image: image1179.wmf]k
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a PDSCH transmission only on the primary cell where there is not a corresponding PDCCH/EPDCCH detected within subframe(s) [image: image1181.wmf]k
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and an additional PDSCH transmission only on the primary cell indicated by the detection of a corresponding PDCCH/EPDCCH in subframe [image: image1183.wmf]m
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 with the DAI value in the PDCCH/EPDCCH equal to '1' (defined in Table 7.3-X) or a PDCCH/EPDCCH indicating downlink SPS release (defined in Subclause 9.2) in the subframe [image: image1185.wmf]m
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 with the DAI value in the PDCCH/EPDCCH equal to '1',

in which case the UE shall transmit the HARQ-ACK and scheduling request according to the procedure for PUCCH format 1b with channel selection in TDD.
For TDD when a PUCCH format 4/5 configured with higher layer parameter codebooksizeDetermination-r13 = dai transmission of HARQ-ACK coincides with a sub-frame configured to the UE by higher layers for transmission of a scheduling request, the UE shall multiplex HARQ-ACK and SR bits on HARQ-ACK PUCCH resource as defined in Subclause 5.2.3.1 in [4], unless the HARQ-ACK corresponds to one of the following cases

-
a single PDSCH transmission only on the primary cell indicated by the detection of a corresponding PDCCH/EPDCCH in subframe [image: image1187.wmf]m
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, and both the counter DAI value and the total DAI value in the PDCCH/EPDCCH is equal to '1' (defined in Table 7.3.2.1-1), or a single PDCCH/EPDCCH indicating downlink SPS release (defined in Subclause 9.2) in subframe [image: image1189.wmf]m
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, and both the counter DAI value and the total DAI value in the PDCCH/EPDCCH is equal to '1' (defined in Table 7.3.2.1-1), or
-
a single PDSCH transmission only on the primary cell where there is not a corresponding PDCCH/EPDCCH detected within subframe(s) [image: image1191.wmf]k
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 and no PDCCH/EPDCCH indicating downlink SPS release (defined in Subclause 9.2) within subframe(s) [image: image1193.wmf]k
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-
a PDSCH transmission only on the primary cell where there is not a corresponding PDCCH/EPDCCH detected within subframe(s) [image: image1195.wmf]k
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and an additional PDSCH transmission only on the primary cell indicated by the detection of a corresponding PDCCH/EPDCCH in subframe [image: image1197.wmf]m
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 with both the counter DAI value and the total DAI value in the PDCCH/EPDCCH is equal to '1' (defined in Table 7.3.2.1-1) or an additional PDCCH/EPDCCH indicating downlink SPS release (defined in Subclause 9.2) in the subframe [image: image1199.wmf]m
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 with both the counter DAI value and the total DAI value in the PDCCH/EPDCCH is equal to '1' (defined in Table 7.3.2.1-1),

in which case the UE shall transmit the HARQ-ACK and scheduling request according to the procedure for PUCCH format 1b with channel selection in TDD.
For TDD when the UE is configured with HARQ-ACK bundling, HARQ-ACK multiplexing or PUCCH format 1b with channel selection, and when both HARQ-ACK and SR are transmitted in the same sub-frame, a UE shall transmit the bundled HARQ-ACK or the multiple HARQ-ACK responses (according to Subclause 10.1) on its assigned HARQ-ACK PUCCH resources for a negative SR transmission. For a positive SR, the UE shall transmit [image: image1201.wmf])
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 HARQ-ACK responses including ACK in response to PDCCH/EPDCCH indicating downlink SPS release by spatial HARQ-ACK bundling across multiple codewords within each PDSCH transmission for all serving cells [image: image1204.wmf]DL
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 for a serving cell c, the UE detects that at least one downlink assignment has been missed.
Table 7.3-1: Mapping between multiple HARQ-ACK responses and [image: image1207.wmf])

1

(

),

0

(

b

b


	Number of ACK among multiple ([image: image1208.wmf]å

-

=

+

1

0

,

DL

cells

N

c

c

DAI

SPS

U

N

) HARQ-ACK responses
	[image: image1209.wmf])

1

(

),

0

(

b

b



	0 or None (UE detect at least one DL assignment is missed)
	0, 0

	1
	1, 1

	2
	1, 0

	3
	0, 1

	4
	1, 1

	5
	1, 0

	6
	0, 1

	7
	1, 1

	8
	1, 0

	9
	0, 1


For TDD if the parameter simultaneousAckNackAndCQI provided by higher layers is set TRUE, and if the UE is configured with HARQ-ACK bundling, HARQ-ACK multiplexing or PUCCH format 1b with channel selection, and if the UE receives PDSCH and/or PDCCH/EPDCCH indicating downlink SPS release only on the primary cell within subframe(s) [image: image1210.wmf]k
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 HARQ-ACK responses including ACK in response to PDCCH/EPDCCH indicating downlink SPS release by spatial HARQ-ACK bundling across multiple codewords within each PDSCH transmission for all serving cells [image: image1217.wmf]DL
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 for a serving cell c, the UE detects that at least one downlink assignment has been missed. 

For TDD if the parameter simultaneousAckNackAndCQI provided by higher layers is set TRUE, and if the UE is configured with PUCCH format 1b with channel selection and receives at least one PDSCH on the secondary cell within subframe(s) [image: image1220.wmf]k
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, the UE shall drop the CSI and transmit HARQ-ACK according to Subclause 10.1.3.

For TDD and a UE is configured with PUCCH format 3, 

if the parameter simultaneousAckNackAndCQI is set TRUE and if the UE receives, 

-
a single PDSCH transmission only on the primary cell indicated by the detection of a corresponding PDCCH/EPDCCH in subframe [image: image1222.wmf]m
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, and for TDD UL/DL configurations 1-6 the DAI value in the PDCCH/EPDCCH is equal to '1' (defined in Table 7.3-X), or a PDCCH/EPDCCH indicating downlink SPS release (defined in Subclause 9.2) in subframe [image: image1224.wmf]m
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, and for TDD UL/DL configurations 1-6 the DAI value in the PDCCH/EPDCCH is equal to '1', or

-
a single PDSCH transmission only on the primary cell where there is not a corresponding PDCCH/EPDCCH detected within subframe(s) [image: image1226.wmf]k
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, where [image: image1227.wmf]K

k

Î

 and no PDCCH/EPDCCH indicating downlink SPS release (defined in Subclause 9.2) within subframe(s) [image: image1228.wmf]k
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,
then the UE shall transmit the CSI and HARQ-ACK using PUCCH format 2/2a/2b according to Subclause 5.2.3.4 in [4]; 

else if

-
the parameter simultaneousAckNackAndCQI-Format3-r11 is set TRUE and if PUCCH format 3 resource is determined according to Subclause 10.1.3.1 or Subclause 10.1.3.2.2 and 
-
if the total number of bits in the subframe corresponding to HARQ-ACKs, SR (if any), and the CSI is not larger than 22, or 
-
if the total number of bits in the subframe corresponding to spatially bundled HARQ-ACKs, SR (if any), and the CSI is not larger than 22
then the UE shall transmit the HARQ-ACKs, SR (if any) and the CSI using the determined PUCCH format 3 resource according to [4];
else, 

-
the UE shall drop the CSI and transmit the HARQ-ACK according to Subclause 10.1.3.

For TDD and a UE configured with PUCCH format 4 or PUCCH format 5, and if the UE has HARQ-ACK/SR and periodic CSI reports to transmit in a subframe,

· if a PUCCH format 3 is determined to transmit the HARQ-ACK/SR according to Subclause 10.1.3.2.3 or 10.1.3.2.4, the UE shall use the determined PUCCH format 3 for transmission of the HARQ-ACK/SR and periodic CSI report(s) if the parameter simultaneousAckNackAndCQI-Format3-r11 provided by higher layers is set TRUE; otherwise, the UE shall drop the periodic CSI report(s) and transmit only HARQ-ACK/SR;

· if a PUCCH format 4 is determined to transmit the HARQ-ACK/SR according to Subclause 10.1.3.2.3 or a PUCCH format 5 is determined to transmit the HARQ-ACK/SR according to 10.1.3.2.4, the UE shall use the determined PUCCH format 4 or PUCCH format 5 for transmission of the HARQ-ACK/SR and periodic CSI report(s) if the parameter simultaneousAckNackAndCQI-Format4-Format5-r13 provided by higher layers is set TRUE; otherwise, the UE shall drop the periodic CSI report(s) and transmit only HARQ-ACK/SR;

· if there is no PUCCH format 3 or 4 determined to transmit the HARQ-ACK/SR according to Subclause 10.1.3.2.3 and there is no PUCCH format 3 or 5 determined to transmit the HARQ-ACK/SR according to Subclause 10.1.3.2.4 and there are more than one periodic CSI report(s) in the subframe, 

· if the parameter simultaneousAckNackAndCQI-Format4-Format5-r13 provided by higher layers is set TRUE and if the UE is configured with a single PUCCH format 4 resource 
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[image: image1231.wmf])

4

(

PUCCH

n

 is used for transmission of the HARQ-ACK/SR and periodic CSI report(s);
· if the parameter simultaneousAckNackAndCQI-Format4-Format5-r13 provided by higher layers is set TRUE and if the UE is configured with a PUCCH format 5 resource 
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according to higher layer parameter format5-MultiCSI-resourceConfiguration, the PUCCH format 5 resource 
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is used for transmission of the HARQ-ACK/SR and periodic CSI report(s);
· if the parameter simultaneousAckNackAndCQI-Format4-Format5-r13 provided by higher layers is set TRUE and if the UE is configured with two PUCCH format 4 resources 
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according to higher layer parameter format4-MultiCSI-resourceConfiguration, if 
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 is used for transmission of the HARQ-ACK/SR and periodic CSI report(s); otherwise, the PUCCH format 4 resource with the larger 
[image: image1240.wmf]PUCCH4

RB

,i

M

 between 
[image: image1241.wmf])

4

(

1

PUCCH

，

n

 and 
[image: image1242.wmf])

4

(

2

PUCCH

，

n

 is used for transmission of the HARQ-ACK/SR periodic CSI report(s), where
· 
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 respectively, according to higher layer parameter numberOfPRB-format4-r13 according to Table 10.1.1-2;
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 is the code rate given by higher layer parameter maximumPayloadCoderate-r13 according to Table 10.1.1-1. 

· otherwise, the UE shall drop the periodic CSI reports and transmit only HARQ-ACK/SR.
· if there is no PUCCH format 3 or 4 determined to transmit the HARQ-ACK/SR according to Subclause 10.1.3.2.3 and there is no PUCCH format 3 or 5 determined to transmit the HARQ-ACK/SR according to Subclause 10.1.3.2.4 and there is only one periodic CSI report in the subframe,

· if there is no positive SR and the parameter simultaneousAckNackAndCQI is set TRUE and if the UE receives, 

· a single PDSCH transmission only on the primary cell indicated by the detection of a corresponding PDCCH/EPDCCH in subframe [image: image1255.wmf]m
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, and the counter DAI value in the PDCCH/EPDCCH is equal to '1' (defined in Table 7.3-X), or a PDCCH/EPDCCH indicating downlink SPS release (defined in Subclause 9.2) in subframe [image: image1257.wmf]m
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, and the counter DAI value in the PDCCH/EPDCCH is equal to '1', or

· a single PDSCH transmission only on the primary cell where there is not a corresponding PDCCH/EPDCCH detected within subframe(s) [image: image1259.wmf]k
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 and no PDCCH/EPDCCH indicating downlink SPS release (defined in Subclause 9.2) within subframe(s) [image: image1261.wmf]k
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,
then the UE shall transmit the CSI and HARQ-ACK using PUCCH format 2/2a/2b according to Subclause 5.2.3.4 in [4];

· else, 

the UE shall drop the CSI and transmit the HARQ-ACK according to Subclause 10.1.3.2.3 or 10.1.3.2.4 when UE shall transmit HARQ-ACK only or UE shall drop the CSI and transmit the HARQ-ACK and SR according to the procedure for PUCCH format 1b with channel selection in TDD when there is positive SR.
· If a UE transmits HARQ-ACK/SR and periodic CSI report(s) using either a PUCCH format 4 
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[image: image1270.wmf](

)

t

c

s

y

CSI

,

,

,

Pri

, where 
[image: image1271.wmf](

)

t

c

s

y

CSI

,

,

,

Pri

, 
[image: image1272.wmf]RE

N

 and 
[image: image1273.wmf]r

are determined according to Subclause 7.2.2; the value of 
[image: image1274.wmf]reported

CSI,

N

 satisfies 
[image: image1275.wmf]r

N

O

O

O

O

N

n

n

SR

ACK

×

×

£

÷

÷

ø

ö

ç

ç

è

æ

+

+

+

å

=

-

RE

CRC

1

,

CSI

P

2

reported

CSI,

 and 
[image: image1276.wmf]r

N

O

O

O

O

N

n

n

SR

ACK

×

×

>

÷

÷

ø

ö

ç

ç

è

æ

+

+

+

å

+

=

-

RE

CRC

1

1

,

CSI

P

2

reported

CSI,

, and 
[image: image1277.wmf]n

CSI

P

O

,

-

 is the number of CSI report bits for the nth CSI report in ascending order of 
[image: image1278.wmf](

)

t

c

s

y

CSI

,

,

,

Pri

.
For TDD and a BL/CE UE, 

-
if the UE is configured with csi-NumRepetitionCE equal to 1 and mPDCCH-NumRepetition equal to 1,

-
the UE behaviour for HARQ-ACK reporting is the same as that of a non-BL/CE UE with TDD, except:

-
PDCCH/EPDCCH is replaced by MPDCCH; and

-
DCI format 1/1A/1B/1D/2/2A/2B/2C/2D is replaced by DCI format 6-1A; and
-
DCI format 0/4 is replaced by DCI format 6-0A; and

-
PUCCH is transmitted in a set of BL/CE UL subframe(s) according to Subclause 10.2 for TDD and BL/CE UEs;

-
else
-
the UE is not expected to receive more than one PDSCH transmission, or more than one of PDSCH and MPDCCH indicating downlink SPS releases, with transmission ending within subframe(s) [image: image1279.wmf]k

n

-
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 is defined in Table 10.1.3.1-1 intended for the UE; 
-
The UE behavior for HARQ-ACK reporting is the same as that of a BL/CE UE with FDD, except:
-
PUCCH resource is determined according to Subclause 10.1.3.1; and
-
PUCCH is transmitted in a set of BL/CE UL subframe(s) according to Subclause 10.2 for TDD and BL/CE UEs.
If the BL/CE UE is configured in CEModeA, and if the PDSCH is assigned by or semi-statically scheduled by a MPDCCH with DCI format 6-1A, the UE shall assume no PDSCH repetition if the higher layer parameter csi-NumRepetitionCE-r13 indicates one subframe.

7.3.2.2
TDD HARQ-ACK reporting procedure for different UL/DL configurations

For a configured serving cell, the DL-reference UL/DL configuration as defined in Subclause 10.2 is referred to as the "DL-reference UL/DL configuration" in the rest of this Subclause.
For a configured serving cell, if a UE is not configured with higher layer parameter codebooksizeDetermination-r13 = dai and if the DL-reference UL/DL configuration is 0, then the DAI in DCI format 1/1A/1B/1D/2/2A/2B/2C/2D is not used.

The UE shall upon detection of a PDSCH transmission or a PDCCH/EPDCCH indicating downlink SPS release (defined in Subclause 9.2) within subframe(s) [image: image1282.wmf]k
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 for serving cell c, where [image: image1283.wmf]c
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 intended for the UE and for which HARQ-ACK response shall be provided, transmit the HARQ-ACK response in UL subframe n, wherein set [image: image1284.wmf]c
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such that subframe n-k corresponds to a downlink subframe or a special subframe for serving cell c, where DL subframe or special subframe of serving cell c is according to the higher layer parameter eimta-HARQ-ReferenceConfig-r12 if the UE is configured with the higher layer parameter EIMTA-MainConfigServCell-r12 for serving cell c; [image: image1286.wmf]K

 defined in Table 10.1.3.1-1 (where "UL/DL configuration" in Table 10.1.3.1-1 refers to the DL-reference UL/DL configuration) is associated with subframe n. [image: image1287.wmf]c
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For the remainder of this Subclause [image: image1289.wmf]c
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If the UE is configured with the parameter EIMTA-MainConfigServCell-r12 for the primary cell, "UL/DL configuration of the primary cell" in the rest of this Subclause refers to "DL-reference UL/DL configuration of the primary cell".

When PUCCH format 3/4/5 is configured for transmission of HARQ-ACK, for special subframe configurations 0 and 5 with normal downlink CP or configurations 0 and 4 with extended downlink CP in a serving cell, shown in table 4.2-1 [3], the special subframe of the serving cell is excluded from the HARQ-ACK codebook size determination. In this case, if the serving cell is the primary cell, there is no PDCCH/EPDCCH indicating downlink SPS release in the special subframe.

If the UL-reference UL/DL configuration (defined in Sec 8.0) belongs to {1,2,3,4,5,6} for a serving cell, a value [image: image1290.wmf]UL
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is determined by the Downlink Assignment Index (DAI) in DCI format 0/4 corresponding to a PUSCH on the serving cell according to Table 7.3-Z in subframe [image: image1291.wmf]'
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 is defined in Table 7.3-Y and the "TDD UL/DL Configuration" in Table 7.3-Y refers to the UL-reference UL/DL configuration (defined in Subclause 8.0) for the serving cell. In case neither PDSCH transmission, nor PDCCH/EPDCCH indicating the downlink SPS resource release is intended to the UE, the UE can expect that the value of [image: image1293.wmf]UL
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 is set to 4 by the DAI in DCI format 0/4 if transmitted. 
If a UE is not configured with higher layer parameter codebooksizeDetermination-r13 = dai and if the DL-reference UL/DL configuration belongs to {1,2,3,4,5,6}, the value of the DAI in DCI format 1/1A/1B/1D/2/2A/2B/2C/2D denotes the accumulative number of PDCCH/EPDCCH (s) with assigned PDSCH transmission(s) and PDCCH/EPDCCH indicating downlink SPS release up to the present subframe within subframe(s) [image: image1294.wmf]k
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 such that the UE detects a DCI format 1/1A/1B/1D/2/2A/2B/2C/2D. 
For all TDD UL/DL configurations, denote [image: image1301.wmf]c
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If PUCCH format 3 is configured for transmission of HARQ-ACK without PUCCH format 4/5 configured for transmission of HARQ-ACK, the HARQ-ACK feedback bits [image: image1308.wmf]ACK

O

c

ACK

c

ACK

c

ACK

c

o

o

o

1

,

1

,

0

,

,...,

 

-

 for the c-th serving cell configured by RRC are constructed as follows, where c≥0, [image: image1309.wmf]DL
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 is the number of downlink and special subframes for which the UE needs to feedback HARQ-ACK bits for the c-th serving cell.
-
For the case that the UE is transmitting in subframe n on PUCCH or a PUSCH transmission not performed based on a detected DCI format 0/4 or a PUSCH transmission performed based on an associated detected DCI format 0/4 with UL-reference UL/DL configuration 0 (defined in Sec 8.0), then[image: image1312.wmf]c
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. The UE shall not transmit HARQ-ACK on PUSCH if the UE does not receive PDSCH or PDCCH/EPDCCH indicating downlink SPS release in subframe(s)[image: image1313.wmf]k
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If DL-reference UL/DL configuration of each of the configured serving cells belongs to {0, 1, 2, 3, 4, 6} and for a PUSCH transmission in a subframe n performed based on a detected PDCCH/EPDCCH with DCI format 0/4 using UL-reference UL/DL configuration belonging to {1,2,3,4,5,6} (defined in Sec 8.0), the UE shall assume [image: image1315.wmf](
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. The UE shall not transmit HARQ-ACK on PUSCH if the UE does not receive PDSCH or PDCCH/EPDCCH indicating downlink SPS release in subframe(s)[image: image1316.wmf]k
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If DL-reference UL/DL configuration of at least one configured serving cell belongs to {5} and for a PUSCH transmission performed based on an associated detected PDCCH/EPDCCH with DCI format 0/4 using UL-reference UL/DL configuration belonging to {1,2,3,4,5,6} (defined in Sec 8.0), the UE shall assume [image: image1319.wmf](
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. The UE shall not transmit HARQ-ACK on PUSCH if the UE does not receive PDSCH or PDCCH/EPDCCH indicating downlink SPS release in subframe(s)[image: image1325.wmf]k
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If PUCCH format 4/5 is configured for transmission of HARQ-ACK and higher layer parameter codebooksizeDetermination-r13 = cc is not configured, the HARQ-ACK feedback bits [image: image1328.wmf]ACK
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 for the c-th serving cell configured by RRC are constructed as follows, where c≥0, [image: image1329.wmf]DL
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 is the number of downlink and special subframes for which the UE needs to feedback HARQ-ACK bits for the c-th serving cell.
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For the case that the UE is transmitting in subframe n on PUCCH or a PUSCH transmission not performed based on a detected DCI format 0/4 or a PUSCH transmission performed based on an associated detected DCI format 0/4, then[image: image1332.wmf]c
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. The UE shall not transmit HARQ-ACK on PUSCH if the UE does not receive PDSCH or PDCCH/EPDCCH indicating downlink SPS release in subframe(s)[image: image1333.wmf]k
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When PUCCH format 3/4/5 is configured for transmission of HARQ-ACK and if the UE is not configured with higher layer parameter codebooksizeDetermination-r13 = cc, 
· if DL-reference UL/DL configuration belongs to {1,2,3,4,5,6}, the HARQ-ACK for a PDSCH transmission with a corresponding PDCCH/EPDCCH or for a PDCCH/EPDCCH indicating downlink SPS release in subframe [image: image1335.wmf]k
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 if transmission mode configured in the c-th serving cell supports one transport block or spatial HARQ-ACK bundling is applied, or associated with [image: image1337.wmf]ACK
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 otherwise, where DAI(k) is the value of DAI in DCI format 1A/1B/1D/1/2/2A/2B/2C/2D detected in subframe [image: image1339.wmf]k
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 are the HARQ-ACK feedback for codeword 0 and codeword 1, respectively. For the case with [image: image1342.wmf]0
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 The HARQ-ACK feedback bits without any detected PDSCH transmission or without detected PDCCH/EPDCCH indicating downlink SPS release are set to NACK;
-
if DL-reference UL/DL configuration is 0, the HARQ-ACK for a PDSCH transmission or for a PDCCH/EPDCCH indicating downlink SPS release in subframe [image: image1344.wmf]k
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 are the HARQ-ACK feedback for codeword 0 and codeword 1, respectively. The HARQ-ACK feedback bits without any detected PDSCH transmission or without detected PDCCH/EPDCCH indicating downlink SPS release are set to NACK.
If DL-reference UL/DL configuration of each of the serving cells belongs to {0,1,2,3,4,6} and if PUCCH format 1b with channel selection is configured for transmission of HARQ-ACK and for two configured serving cells, the HARQ-ACK feedback bits [image: image1350.wmf]ACK
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on PUSCH are constructed as follows 
-
if UL-reference UL/DL configuration (defined in Sec 8.0) belongs to {1, 2, 3, 4, 6}, for a PUSCH transmission performed based on a detected PDCCH/EPDCCH with DCI format 0/4 with [image: image1351.wmf]UL
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=2, where the UL-reference UL/DL configuration is the UL-reference UL/DL configuration of the serving cell corresponding to the PUSCH transmission.
-
if UL-reference UL/DL configuration (defined in Sec 8.0) belongs to {1, 2, 3, 4, 6}, for a PUSCH transmission performed based on a detected PDCCH/EPDCCH with DCI format 0/4 with [image: image1354.wmf]UL
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as defined in Table 10.1.3.2-5 or in Table 10.1.3.2-6 respectively, where the value of [image: image1357.wmf]M
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 where the UL-reference UL/DL configuration is the UL-reference UL/DL configuration of the serving cell corresponding to the PUSCH transmission. The UE shall not transmit HARQ-ACK on PUSCH if the UE does not receive PDSCH or PDCCH/EPDCCH indicating downlink SPS release in subframe(s)[image: image1359.wmf]k
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if UL-reference UL/DL configuration (defined in Sec 8.0) is 0, or if UL-reference UL/DL configuration (defined in Sec 8.0) belongs to {1, 2, 3, 4, 6}, for a PUSCH transmission not performed based on a detected PDCCH/EPDCCH with DCI format 0/4, for a subframe [image: image1362.wmf]n
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 as defined in Subclause 10.1.3.2.1, where the UL-reference UL/DL configuration is the UL-reference UL/DL configuration of the serving cell corresponding to the PUSCH transmission. The UE shall not transmit HARQ-ACK on PUSCH if the UE does not receive PDSCH or PDCCH/EPDCCH indicating downlink SPS release in subframe(s)[image: image1367.wmf]k
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if UL-reference UL/DL configuration (defined in Sec 8.0) is 0, or if UL-reference UL/DL configuration (defined in Sec 8.0) belongs to {1, 2, 3, 4, 6} and, for a PUSCH transmission not performed based on a detected PDCCH/EPDCCH with DCI format 0/4, for a subframe [image: image1369.wmf]n
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as defined in Table 10.1.3.2-5 or in Table 10.1.3.2-6 respectively, where the UL-reference UL/DL configuration is the UL-reference UL/DL configuration of the serving cell corresponding to the PUSCH transmission. The UE shall not transmit HARQ-ACK on PUSCH if the UE does not receive PDSCH or PDCCH/EPDCCH indicating downlink SPS release in subframe(s)[image: image1374.wmf]k
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If a UE is configured with higher layer parameter codebooksizeDetermination-r13 = dai, the value of the counter Downlink Assignment Indicator (DAI) in DCI format 1/1A/1B/1D/2/2A/2B/2C/2D denotes the accumulative number of {serving cell, subframe}-pair(s) in which PDSCH transmission(s) associated with PDCCH/EPDCCH or PDCCH/EPDCCH indicating downlink SPS release is present, up to the present serving cell and present subframe, first in increasing order of serving cell index and then in increasing order of subframe index within subframe(s) 
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 and C is the set of configured serving cells; the value of the total DAI in DCI format 1/1A/1B/1D/2/2A/2B/2C/2D denotes the total number of {serving cell, subframe}-pair(s) in which PDSCH transmission(s) associated with PDCCH/EPDCCH(s) or PDCCH/EPDCCH indicating downlink SPS release is present, up to the present subframe within subframe(s) [image: image1378.wmf]k
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, according to Table 7.3.2.1-1. The UE shall assume a same value of total DAI in all PDCCH/EPDCCH scheduling PDSCH transmission(s) and PDCCH/EPDCCH indicating downlink SPS release in a subframe. For a serving cell c and a value 
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If a UE is configured with higher layer parameter codebooksizeDetermination-r13 = dai and if the UE transmits HARQ-ACK using PUCCH format 3 or PUCCH format 4 or PUCCH format 5 in subframe n, the UE shall determine the 
[image: image1389.wmf]ACK

O

ACK

ACK

ACK

o

o

o

1

1

0

~

,...,

~

 

,

~

-

 according to the following pseudo-code:

Set c = 0 – cell index: lower indices correspond to lower RRC indices of corresponding cell

Set m = 0 – subframe index: lower index corresponds to earlier subframe within subframe(s)[image: image1390.wmf]k
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Set M to the number of subframes within subframe(s) [image: image1396.wmf]k
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while m < M
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if there is a PDSCH on serving cell c in subframe m associated with PDCCH/EPDCCH or there is a PDCCH/EPDCCH indicating downlink SPS release on serving cell c in subframe m, and if subframe m belongs to the set of subframe(s) 
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if the higher layer parameter spatialBundlingPUCCH is set FALSE and the UE is configured with a transmission mode supporting two transport blocks in at least one configured serving cell,
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elseif the higher layer parameter spatialBundlingPUCCH is set TRUE and the UE is configured with a transmission mode supporting two transport blocks in at least one configured serving cell,
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 = binary AND operation of the HARQ-ACK bits corresponding to the first and second codewords of this cell
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end if

end if

c = c + 1
end while

m = m + 1

end while

if 
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end if
if the higher layer parameter spatialBundlingPUCCH is set FALSE and the UE is configured with a transmission mode supporting two transport blocks in at least one configured serving cell,
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if SPS PDSCH transmission is activated for a UE and the UE is configured to receive SPS PDSCH in a subframe [image: image1418.wmf]k
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= HARQ-ACK bit associated with the SPS PDSCH transmission
end if
For a UE configured with higher layer parameter codebooksizeDetermination-r13 = dai, if the UE transmits HARQ-ACK on PUSCH in a subframe, the UE shall determine the 
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 according to the above procedure as if the UE transmits HARQ-ACK using PUCCH format 3 or PUCCH format 4 or PUCCH format 5, except that the higher layer parameter spatialBundlingPUCCH is replaced by spatialBundlingPUSCH.

If a UE is configured with higher layer parameter codebooksizeDetermination-r13 = cc and if the UE transmits HARQ-ACK using PUCCH format 4 or PUCCH format 5 in subframe n, the UE shall determine the 
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 according to the pseudo-code in Subclause 5.2.3.1 in [4].
For a UE configured with higher layer parameter codebooksizeDetermination-r13 = cc, if the UE transmits HARQ-ACK on PUSCH in a subframe, the UE shall determine the 
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 according to the pseudo-code in Subclause 5.2.2.6 in [4].
When a PUCCH format 3 transmission of HARQ-ACK coincides with a sub-frame configured to the UE by higher layers for transmission of a scheduling request, the UE shall multiplex HARQ-ACK and SR bits on HARQ-ACK PUCCH resource as defined in Subclause 5.2.3.1 in [4], unless the HARQ-ACK corresponds to one of the following cases

· a single PDSCH transmission only on the primary cell indicated by the detection of a corresponding PDCCH/EPDCCH in subframe [image: image1425.wmf]m
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, and for UL/DL configuration of the primary cell belonging to {1,2,3,4,5,6}, the DAI value in the PDCCH/EPDCCH is equal to '1' (defined in Table 7.3-X), or a PDCCH/EPDCCH indicating downlink SPS release (defined in Subclause 9.2) in subframe [image: image1427.wmf]m
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, and for UL/DL configuration of the primary cell belonging to {1,2,3,4,5,6} the DAI value in the PDCCH/EPDCCH is equal to '1', or

· a single PDSCH transmission only on the primary cell where there is not a corresponding PDCCH/EPDCCH detected within subframe(s) [image: image1429.wmf]k
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 and no PDCCH/EPDCCH indicating downlink SPS release (defined in Subclause 9.2) within subframe(s) [image: image1431.wmf]k
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, or
· a PDSCH transmission only on the primary cell where there is not a corresponding PDCCH/EPDCCH detected within subframe(s) [image: image1433.wmf]k

n

-
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and an additional PDSCH transmission only on the primary cell indicated by the detection of a corresponding PDCCH/EPDCCH in subframe [image: image1435.wmf]m
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 with the DAI value in the PDCCH/EPDCCH equal to '1' (defined in Table 7.3-X) or a PDCCH/EPDCCH indicating downlink SPS release (defined in Subclause 9.2) in the subframe [image: image1437.wmf]m

k

n

-

, where [image: image1438.wmf]K

k

m

Î

 with the DAI value in the PDCCH/EPDCCH equal to '1',

in which case the UE shall transmit the HARQ-ACK and scheduling request according to the procedure for PUCCH format 1b with channel selection in TDD. 

When a PUCCH format 4/5 transmission of HARQ-ACK coincides with a sub-frame configured to the UE by higher layers for transmission of a scheduling request, the UE shall follow the same procedure described in Subclause 7.3.2.1.
If the parameter simultaneousAckNackAndCQI provided by higher layers is set TRUE, and if the UE is configured with PUCCH format 1b with channel selection, and if the UE receives PDSCH and/or PDCCH/EPDCCH indicating downlink SPS release only on the primary cell within subframe(s) [image: image1439.wmf]k
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 HARQ-ACK responses including ACK in response to PDCCH/EPDCCH indicating downlink SPS release by spatial HARQ-ACK bundling across multiple codewords within each PDSCH transmission for all serving cells [image: image1446.wmf]DL
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 for a serving cell c, the UE detects that at least one downlink assignment has been missed. 

If the parameter simultaneousAckNackAndCQI provided by higher layers is set TRUE, and if the UE is configured with PUCCH format 1b with channel selection and receives at least one PDSCH on the secondary cell within subframe(s) [image: image1449.wmf]k

n

-
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, the UE shall drop the CSI and transmit HARQ-ACK according to Subclause 10.1.3.

When both HARQ-ACK and CSI are configured to be transmitted in the same sub-frame and if a UE is configured with PUCCH format 3 and not configured with PUCCH format 4/5, 

if the parameter simultaneousAckNackAndCQI is set TRUE and if the UE receives
-
a single PDSCH transmission only on the primary cell indicated by the detection of a corresponding PDCCH/EPDCCH in subframe [image: image1451.wmf]m
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, and for UL/DL configuration of the primary cell belonging to {1,2,3,4,5,6} the DAI value in the PDCCH/EPDCCH is equal to '1' (defined in Table 7.3-X), or a PDCCH/EPDCCH indicating downlink SPS release (defined in Subclause 9.2) in subframe [image: image1453.wmf]m
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, and for UL/DL configuration of the primary cell belonging to {1,2,3,4,5,6} the DAI value in the PDCCH/EPDCCH is equal to '1', or

-
a single PDSCH transmission only on the primary cell where there is not a corresponding PDCCH detected within subframe(s) [image: image1455.wmf]k

n

-
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 and no PDCCH/EPDCCH indicating downlink SPS release (defined in Subclause 9.2) within subframe(s) [image: image1457.wmf]k
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,
then the UE shall transmit the CSI and HARQ-ACK using PUCCH format 2/2a/2b according to Subclause 5.2.3.4 in [4]; 

else if

-
the parameter simultaneousAckNackAndCQI-Format3-r11 is set TRUE and if PUCCH format 3 resource is determined according to Subclause 10.1.3.1 or Subclause 10.1.3.2.2 and 
-
if the total number of bits in the subframe corresponding to HARQ-ACKs, SR (if any), and the CSI is not larger than 22, or 
-
if the total number of bits in the subframe corresponding to spatially bundled HARQ-ACKs, SR (if any), and the CSI is not larger than 22
then the UE shall transmit the HARQ-ACKs, SR (if any) and the CSI using the determined PUCCH format 3 resource according to [4];
else, 

-
the UE shall drop the CSI and transmit the HARQ-ACK according to Subclause 10.1.3.

For TDD and a UE configured with PUCCH format 4 or PUCCH format 5, if the parameter simultaneousAckNackAndCQI-Format4-Format5-r13 provided by higher layers is set TRUE, and if the UE has HARQ-ACK/SR and periodic CSI reports to transmit in a subframe, the UE HARQ-ACK/SR and periodic CSI reporting procedure follow the procedure described in Subclause 7.3.2.1 with the parameter simultaneousAckNackAndCQI-Format4-Format5-r13 provided by higher layers is set TRUE.
	Modification of subclause 8.0


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 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 ul-TTI-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 PUSCH transmission in the same subframe or if the UE transmits a slot-PUSCH/subslot-PUSCH without a corresponding PDCCH/SPDCCH. The UE shall transmit the HARQ-ACK response corresponding to the subframe-based PUSCH using the slot-PUSCH/subslot-PUSCH. The UE shall apply spatial HARQ-ACK bundling on the HARQ-ACK response

-
in case subslot-PUSCH is used

-
in case slot-PUSCH is used if the bundling is configured for the cell.

-
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],
-
in case of a collision between the subframe-based PUSCH and slot-SPUCCH/subslot-SPUCCH. The UE shall transmit the HARQ-ACK response corresponding to the subframe-based PUSCH using the slot-SPUCCH/subslot-SPUCCH. The UE shall apply spatial HARQ-ACK bundling on the HARQ-ACK response

-
in case subslot-PUCCH is used

-
in case slot-PUCCH is used if the bundling is configured for the cell.

-
in case of a collision between the subframe-based PUSCH, subframe-based PUCCH, and slot-PUSCH/subslot‑PUSCH when simultaneous PUSCH and PUCCH transmission is configured for the UE. The UE shall transmit the HARQ-ACK response corresponding to the subframe-based PUSCH using the slot-PUSCH/subslot-PUSCH.

-
in case of a collision between the subframe-based PUSCH and slot-SPUCCH/PUSCH or subslot-SPUCCH/PUSCH in more than one slots/subslots of a subframe, the UE shall transmit the HARQ-ACK response associated with the subframe-based PUSCH using the first occurrence of the slot-SPUCCH/PUSCH or subslot-SPUCCH/PUSCH in the subframe.

For a serving cell, and a UE configured with higher layer parameter ShortTTI, 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 

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

-
subslot-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.
For a serving cell that is not a LAA SCell, and for FDD and normal HARQ operation, the UE shall upon detection on a given serving cell of a 

-
PDCCH/EPDCCH with DCI format 0/4 and/or a PHICH transmission in subframe n intended for the UE, perform a corresponding PUSCH transmission in subframe n+ kp according to the PDCCH/EPDCCH and PHICH information where 
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 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.
-
PDCCH/SPDCCH with DCI format 7-0A/7-0B intended for the UE in

-
slot n, perform a corresponding PUSCH transmission in slot 
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-
subslot n, perform a corresponding PUSCH transmission

-
in subslot 
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if the UE is configured with subslot-based uplink transmissions, or

-
in slot 0 of subframe N if the UE is configured with slot-based uplink transmissions, and subslot n (with n being subslot numbered from 0 to 5 within a subframe) is only one of

-
subframe N-3, and subslot number n=4 or 5, or

-
subframe N-2, and subslot number n=0

-
in slot 1 of subframe N if the UE is configured with slot-based uplink transmissions, and subslot n belongs to subframe N-2, and n is only one of subslot number {1, 2, 3}
-
if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8]. 

For FDD-TDD and normal HARQ operation and a PUSCH for serving cell [image: image1469.wmf]c

 with frame structure type 1, the UE shall upon detection of a PDCCH/EPDCCH with DCI format 0/4 and/or a PHICH transmission in subframe n intended for the UE, perform a corresponding PUSCH transmission for serving cell c in subframe n+
[image: image1470.wmf]p
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 according to the PDCCH/EPDCCH and PHICH information if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8], where 
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 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.

For normal HARQ operation, if the UE detects a PHICH transmission and if the most recent PUSCH transmission for the same transport block was using spatial multiplexing according to Subclause 8.0.2 and the UE does not detect a PDCCH/EPDCCH with DCI format 4 in subframe n intended for the UE, the UE shall perform the corresponding PUSCH retransmission in the associated subframe according to the PHICH information, and using the number of transmission layers and precoding matrix according to the most recent PDCCH/EPDCCH, if the number of negatively acknowledged transport blocks is equal to the number of transport blocks indicated in the most recent PDCCH/EPDCCH associated with the corresponding PUSCH. 

For normal HARQ operation, if the UE detects a PHICH transmission and if the most recent PUSCH transmission for the same transport block was using spatial multiplexing according to Subclause 8.0.2 and the UE does not detect a PDCCH/EPDCCH with DCI format 4 in subframe n intended for the UE, and if the number of negatively acknowledged transport blocks is not equal to the number of transport blocks indicated in the most recent PDCCH/EPDCCH associated with the corresponding PUSCH then the UE shall perform the corresponding PUSCH retransmission in the associated subframe according to the PHICH information, using the precoding matrix with codebook index 0 and the number of transmission layers equal to number of layers corresponding to the negatively acknowledged transport block from the most recent PDCCH/EPDCCH. In this case, the UL DMRS resources are calculated according to the cyclic shift field for DMRS [3] in the most recent PDCCH/EPDCCH with DCI format 4 associated with the corresponding PUSCH transmission and number of layers corresponding to the negatively acknowledged transport block. 

If a UE is configured with the carrier indicator field for a given serving cell, the UE shall use the carrier indicator field value from the detected PDCCH/EPDCCH with uplink DCI format to determine the serving cell for the corresponding PUSCH transmission.

For FDD and normal HARQ operation, if a PDCCH/EPDCCH/SPDCCH with CSI request field set to trigger an aperiodic CSI report, as described in Subclause 7.2.1, is detected by a UE on subframe/slot/subslot n, when simultaneous PUSCH and PUCCH transmission is not configured for the UE, then UCI is mapped on the corresponding PUSCH transmission on, 
-
slot n+4 for slot-PUSCH transmissions when the higher layer parameter dl-TTI-Length is set to 'slot'
-
slot 0 of subframe N+2 for slot-PUSCH transmissions in case of subslot number n=4 or 5 in subframe N-1, or subslot number n=0 in subframe N when the higher layer parameter dl-TTI-Length is set to 'subslot'
-
slot 1 of subframe N+2 for slot-PUSCH transmissions in case of subslot number n=1 or 2 or 3 in subframe N when the higher layer parameter dl-TTI-Length is set to 'subslot'
-
subslot 
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for subslot-PUSCH transmissions 
-
subframe n+ kp where 
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 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 for subframe-based PUSCH transmissions.

For FDD and a BL/CE UE configured with CEModeA, if an MPDCCH with CSI request field set to trigger an aperiodic CSI report, as described in Subclause 7.2.1, is detected by a UE on subframe n, then on subframe n+4 UCI is mapped on the corresponding PUSCH transmission, including all subframe repetitions of the PUSCH transmission.

For FDD-TDD and normal HARQ operation, for a serving cell with frame structure type 1, if a PDCCH/EPDCCH/SPDCCH with CSI request field set to trigger an aperiodic CSI report, as described in Subclause 7.2.1, is detected by a UE on subframe/slot/subslot n, when simultaneous PUSCH and PUCCH transmission is not configured for the UE, UCI is mapped on the corresponding PUSCH transmission on

-
slot n+4 for slot-PUSCH transmissions when the higher layer parameter dl-TTI-Length is set to 'slot'
-
slot 0 of subframe N+2 for slot-PUSCH transmissions in case of subslot number n=4 or 5 in subframe N-1, or subslot n=0 corresponding to subframe N when the higher layer parameter dl-TTI-Length is set to 'subslot'
-
slot 1 of subframe N+2 for slot-PUSCH transmissions in case of subslot number n=1 or 2 or 3 in subframe N when the higher layer parameter dl-TTI-Length is set to 'subslot'
-
subslot 
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for subslot-PUSCH transmissions.

For TDD, if a UE is configured with the parameter EIMTA-MainConfigServCell-r12 for at least one serving cell, if the UE is configured with one serving cell or if the UE is configured with more than one serving cell and the TDD UL/DL configuration of all the configured serving cells is the same, then for a given serving cell, the serving cell UL/DL configuration is the UL-reference UL/DL configuration.
For TDD, if a UE is configured with more than one serving cell and if the UL/DL configurations of at least two serving cells are different, if the serving cell is a primary cell or if the UE is not configured to monitor PDCCH/EPDCCH in another serving cell for scheduling the serving cell, the serving cell UL/DL configuration is the UL-reference UL/DL configuration.
For TDD, if a UE is configured with more than one serving cell and if the UL/DL configurations of at least two serving cells are different and if the serving cell is a secondary cell and if the UE is configured to monitor PDCCH/EPDCCH in another serving cell for scheduling the serving cell, then for the serving cell, the UL reference UL/DL configuration is given in Table 8-0A corresponding to the pair formed by (other serving cell UL/DL configuration, serving cell UL/DL configuration). 

For FDD-TDD and primary cell frame structure type 2, if a serving cell is a primary cell, the serving cell UL/DL configuration is the UL-reference UL/DL configuration for the serving cell.

For FDD-TDD if the UE is not configured to monitor PDCCH/EPDCCH in another serving cell for scheduling a secondary serving cell with frame structure type 2, the serving cell UL/DL configuration is the UL-reference UL/DL configuration for the serving cell.

For FDD-TDD, and for secondary serving cell c with frame structure type 2, if the UE is configured to monitor PDCCH/EPDCCH in another serving cell with frame structure type 1 for scheduling the serving cell, the serving cell UL/DL configuration is the UL-reference UL/DL configuration for the serving cell. 
For FDD-TDD, if a UE is configured with more than one serving cell with frame structure type 2, and if the serving cell is a secondary cell with frame structure type 2 and if the UE is configured to monitor PDCCH/EPDCCH in another serving cell with frame structure type 2 for scheduling the serving cell, then for the serving cell, the UL reference UL/DL configuration is given in Table 8-0A corresponding to the pair formed by (other serving cell UL/DL configuration, serving cell UL/DL configuration).

Table 8-0A: UL-reference UL/DL Configuration for serving cell based on the pair formed by (other serving cell UL/DL configuration, serving cell UL/DL configuration)
	Set #
	(other serving cell UL/DL configuration,

 serving cell UL/DL configuration)
	UL-reference UL/DL configuration

	Set 1
	(1,1),(1,2),(1,4),(1,5)
	1

	
	(2,2),(2,5)
	2

	
	(3,3),(3,4),(3,5)
	3

	
	(4,4),(4,5)
	4

	
	(5,5)
	5

	Set 2
	(1,0),(2,0),(3,0),(4,0),(5,0)
	0

	
	(2,1),(4,1),(5,1)
	1

	
	(5,2)
	2

	
	(4,3),(5,3)
	3

	
	(5,4)
	4

	
	(1,6),(2,6),(3,6),(4,6),(5,6)
	6

	Set 3
	(3,1)
	1

	
	(3,2),(4,2)
	2

	
	(1,3),(2,3)
	3

	
	(2,4)
	4

	Set 4
	(0,0),(6,0)
	0

	
	(0,1),(0,2),(0,4),(0,5),(6,1),(6,2),(6,5)
	1

	
	(0,3),(6,3)
	3

	
	(6,4)
	4

	
	(0,6),(6,6)
	6


If a UE is configured with the parameter EIMTA-MainConfigServCell-r12 for a serving cell, for a radio frame of the serving cell, PUSCH transmissions can occur only in subframes that are indicated by eIMTA-UL/DL-configuration as uplink subframe(s) for the serving cell unless specified otherwise.

For TDD and normal HARQ operation, if a PDCCH/EPDCCH/SPDCCH with CSI request field set to trigger an aperiodic CSI report, as described in Subclause 7.2.1, is detected by a UE on subframe/slot n, then on subframe/slot n+k UCI is mapped on the corresponding PUSCH transmission where k is given by 

· Table 8-2m for special subframe configuration 1,2,3,4,6,7,8 if the UE is configured with higher layer parameter ul-TTI-Length, and the corresponding uplink DCI format is 7-0A/7-0B
· Table 8-2n for special subframe configuration 0,5,9 if the UE is configured with higher layer parameter ul-TTI-Length, and the corresponding uplink DCI format is 7-0A/7-0B
· Table 8-2p if the UE is configured with higher layer parameters ul-TTI-Length and symPUSCH-UpPts-r14, and the corresponding uplink DCI format is 7-0A/7-0B
· Table 8-2i if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH is in the UE-specific search space, 
· Table 8-2 otherwise, 
when simultaneous PUSCH and PUCCH transmission is not configured for the UE.

For TDD and a BL/CE UE configured with CEModeA, if an MPDCCH with CSI request field set to trigger an aperiodic CSI report, as described in Subclause 7.2.1, is detected by a UE on subframe n, then on subframe n+k UCI is mapped on the corresponding PUSCH transmission, including all subframe repetitions of the PUSCH transmission, where k is given by Table 8-2.

For FDD-TDD normal HARQ operation, for a serving cell with frame structure type 2, if a PDCCH/EPDCCH with CSI request field set to trigger an aperiodic CSI report on the serving cell, as described in Subclause 7.2.1, is detected by a UE on subframe n, then on subframe n+k UCI is mapped on the corresponding PUSCH transmission where k is given by Table 8-2 and the "TDD UL/DL configuration" refers to the UL-reference UL/DL configuration for the serving cell, when simultaneous PUSCH and PUCCH transmission is not configured for the UE.

When a UE is configured with higher layer parameter ttiBundling and configured with higher layer parameter e-HARQ-Pattern-r12 set to FALSE or not configured, for FDD and subframe bundling operation, the UE shall upon detection of a PDCCH/EPDCCH with DCI format 0 in subframe n intended for the UE, and/or a PHICH transmission in subframe n-5 intended for the UE, perform a corresponding first PUSCH transmission in the bundle in subframe n+4 according to the PDCCH/EPDCCH and PHICH information if a transport block corresponding to the HARQ process of the first PUSCH transmission is generated as described in [8]. 

When a UE is configured with higher layer parameter ttiBundling and configured with higher layer parameter e-HARQ-Pattern-r12 set to TRUE, for FDD and subframe bundling operation, the UE shall upon detection of a PDCCH/EPDCCH with DCI format 0 in subframe n intended for the UE, and/or a PHICH transmission in subframe n-1 intended for the UE, perform a corresponding first PUSCH transmission in the bundle in subframe n+4 according to the PDCCH/EPDCCH and PHICH information if a transport block corresponding to the HARQ process of the first PUSCH transmission is generated as described in [8].

For both FDD and TDD serving cells, the NDI as signalled on PDCCH/EPDCCH/SPDCCH, the RV as determined in Subclause 8.6.1, and the TBS as determined in Subclause 8.6.2, shall be delivered to higher layers.

For a non-BL/CE UE, for TDD and transmission mode 1 if the UE is not configured with higher layer parameter ul-TTI-Length, the number of HARQ processes per serving cell shall be determined by the UL/DL configuration (Table 4.2-2 of [3]), as indicated in Table 8-1 if the UE is not configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell, otherwise as indicated in Table 8-1a. For TDD and transmission mode 2, the number of HARQ processes per serving cell for non-subframe bundling operation shall be twice the number determined by the UL/DL configuration (Table 4.2-2 of [3]) as indicated in Table 8-1 if the UE is not configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell, otherwise as indicated in Table 8-1a and there are two HARQ processes associated with a given subframe as described in [8]. For TDD and both transmission mode 1 and transmission mode 2, the "TDD UL/DL configuration" in Table 8-1 and Table 8-1a refers to the UL-reference UL/DL configuration for the serving cell if UL-reference UL/DL configuration is defined for the serving cell and refers to the serving cell UL/DL configuration otherwise. 

For a BL/CE UE configured with CEModeA and for TDD, the maximum number of HARQ processes per serving cell shall be determined by the UL/DL configuration (Table 4.2-2 of [3]) according to the normal HARQ operation in Table 8-1. For TDD a BL/CE UE configured with CEModeB is not expected to support more than 2 uplink HARQ processes per serving cell.
Table 8-1: Number of synchronous UL HARQ processes for TDD

	TDD UL/DL configuration
	Number of HARQ processes

 for normal HARQ operation
	Number of HARQ processes 

for subframe bundling operation

	0
	7
	3

	1
	4
	2

	2
	2
	N/A

	3
	3
	N/A

	4
	2
	N/A

	5
	1
	N/A

	6
	6
	3


Table 8-1a: Number of synchronous UL HARQ processes for TDD and UE configured with symPUSCH-UpPts-r14
	TDD UL/DL configuration
	Number of HARQ processes

 for normal HARQ operation
	Number of HARQ processes 

for subframe bundling operation

	0
	9
	N/A

	1
	6
	N/A

	2
	4
	2

	3
	4
	2

	4
	3
	N/A

	5
	2
	N/A

	6
	8
	N/A


For TDD, if the UE is not configured with EIMTA-MainConfigServCell-r12 for any serving cell, and if a UE is configured with one serving cell, or if the UE is configured with more than one serving cell and the TDD UL/DL configuration of all the configured serving cells is the same, 

-
For TDD UL/DL configurations 1-6 and normal HARQ operation and UE not configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell, the UE shall upon detection of a PDCCH/EPDCCH/SPDCCH with uplink DCI format in subframe/slot n and/or a PHICH transmission in subframe n intended for the UE, perform a corresponding PUSCH transmission in subframe/slot n+k, with k given in 

-
Table 8-2m for special subframe configuration 1,2,3,4,6,7,8 if the UE is configured with higher layer parameter ul-TTI-Length, and the corresponding uplink DCI format is 7-0A/7-0B
-
Table 8-2n for special subframe configuration 0,5,9 if the UE is configured with higher layer parameter ul-TTI-Length, and the corresponding uplink DCI format is 7-0A/7-0B
-
Table 8-2i if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH is in the UE-specific search space, 

-
Table 8-2 otherwise,

according to the PDCCH/EPDCCH/SPDCCH and PHICH information if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8].

-
For TDD UL/DL configuration 0 and normal HARQ operation the UE shall upon detection of a PDCCH/EPDCCH with uplink DCI format other than 7-0A/7-0B and/or a PHICH transmission in subframe n intended for the UE, perform a corresponding PUSCH transmission in subframe n+k if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8] and if the MSB of the UL index in the PDCCH/EPDCCH with uplink DCI format is set to 1 or PHICH is received in subframe n=0 or 5 in the resource corresponding to [image: image1477.wmf]0
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, as defined in Subclause 9.1.2, or PHICH is received in subframe n=1 or 6 corresponding to PUSCH transmission in subframe n-5 for UE configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell. If, for TDD UL/DL configuration 0 and normal HARQ operation, the LSB of the UL index in the DCI format 0/4 is set to 1 in subframe n or a PHICH is received in subframe n=0 or 5 in the resource corresponding to [image: image1478.wmf]1
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, as defined in Subclause 9.1.2, or PHICH is received in subframe n=1 or 6 corresponding to PUSCH transmission in subframe n-4, the UE shall perform a corresponding PUSCH transmission in subframe n+ kp if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8]. If, for TDD UL/DL configuration 0, both the MSB and LSB of the UL index in the PDCCH/EPDCCH with uplink DCI format other than 7-0A/7-0B are set in subframe n, the UE shall perform a corresponding PUSCH transmission in both subframes n+ k and n+ kp if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8], with k given in
-
Table 8-2 if the UE is not configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell, 
-
Table 8-2g if the UE is configured with higher layer parameter symPUSCH-UpPts-r14 and the UE is not configured with higher layer parameter shortProcessingTime for the serving cell,

-
Table 8-2i if the UE is not configured with higher layer parameter symPUSCH-UpPts-r14 and the UE is configured with higher layer parameter shortProcessingTime for the serving cell and the corresponding PDCCH is in the UE-specific search space, 

-
Table 8-2j if the UE is configured with higher layer parameters symPUSCH-UpPts-r14 and shortProcessingTime for the serving cell and the corresponding PDCCH is in the UE-specific search space.

-
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 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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-
For TDD UL/DL configuration 0 and normal HARQ operation the UE shall upon detection of a PDCCH/SPDCCH with uplink DCI format 7-0A/7-0B in slot n intended for the UE, perform a corresponding PUSCH transmission in slot n+k if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8], with k given in
-
Table 8-2m for special subframe configuration 1,2,3,4,6,7,8, and in Table 8-2n for special subframe configuration 0,5,9
-
If both the MSB and LSB of the UL index in the PDCCH/SPDCCH with uplink DCI format 7-0A/7-0B are set in slot n, the UE shall perform a corresponding PUSCH transmission in both slot n+ k and n+ k+1 
-
Table 8-2p if the UE is configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell

-
 If UL index in the PDCCH/SPDCCH with uplink DCI format 7-0A/7-0B in slot n=2 or n=12 is set to

-
'10', the UE shall perform a corresponding PUSCH transmission in slot n+ k+1
-
'11', the UE shall perform a corresponding PUSCH transmission in slot n+ k+5
-
'00', the UE shall perform a corresponding PUSCH transmission in slot n+ k, n+k+1, and n+k+5.

-
For TDD UL/DL configurations 1-5 and normal HARQ operation and UE configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell, the UE shall upon detection of a PDCCH/EPDCCH/SPDCCH with uplink DCI format in subframe/slot n intended for the UE, and/or a PHICH transmission intended for the UE in subframe n+l with l given in Table 8-2h, perform a corresponding PUSCH transmission in subframe/slot n+k, with k given in Table 8-2j if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH is in the UE-specific search space, Table 8-2p if the corresponding PDCCH/SPDCCH has dCI format 7-0A/7-0B, in Table 8-2g otherwise, according to the PDCCH/EPDCCH and/or PHICH information if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8].

-
For TDD UL/DL configuration 6 and normal HARQ operation and UE configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell, the UE shall upon detection of a PDCCH/EPDCCH with uplink DCI format other than 7-0A/7-0B and/or a PHICH transmission in subframe n intended for the UE, perform a corresponding PUSCH transmission in subframe n+k if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8] and if the MSB of the UL index in the PDCCH/EPDCCH with uplink DCI format is set to 1 or PHICH is received in subframe n=1 or 6 or 9, or PHICH is received in subframe n=0 corresponding to PUSCH transmission in subframe n-6, or PHICH is received in subframe n=5 corresponding to PUSCH transmission in subframe n-7, with k given in Table 8-2j if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH is in the UE-specific search space, in Table 8-2g otherwise. If, for TDD UL/DL configuration 6 and normal HARQ operation, the LSB of the UL index in the DCI format 0/4 is set to 1 in subframe n, or PHICH is received in subframe n=0 or 5 corresponding to PUSCH transmission in subframe n-4, the UE shall perform a corresponding PUSCH transmission in subframe n+ kp if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8]. If, for TDD UL/DL configuration 6, both the MSB and LSB of the UL index in the PDCCH/EPDCCH with uplink DCI format are set in subframe n, the UE shall perform a corresponding PUSCH transmission in both subframes n+ k and n+ kp if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8], with k given in Table 8-2j if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH is in the UE-specific search space, in Table 8-2g otherwise. Note that 
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The UE is not expected to receive LSB of the UL index in PDCCH/EPDCCH with uplink DCI format set to 1 in subframe n=9. The UE is not expected to receive LSB of the UL index in PDCCH in the UE-specific search space with uplink DCI format set to 1 in subframes n=5,6 if the the UE is configured with higher layer parameter shortProcessingTime.

-
For TDD UL/DL configuration 6 and normal HARQ operation and the UE is configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell, the UE shall upon detection of a PDCCH/SPDCCH with uplink DCI format 7-0A/7-0B in slot n intended for the UE, perform a corresponding PUSCH transmission in slot n+k if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8], with k given in Table 8-2p
-
 If UL index in the PDCCH/SPDCCH with uplink DCI format 7-0A/7-0B in slot n=2 is set to

-
'10', the UE shall perform a corresponding PUSCH transmission in slot n+ k+1
-
'11', the UE shall perform a corresponding PUSCH transmission in slot n+ k+5
-
'00', the UE shall perform a corresponding PUSCH transmission in slot n+ k, n+k+1, and n+k+5
For TDD, if a UE is configured with more than one serving cell and the TDD UL/DL configuration of at least two configured serving cells is not the same or if the UE is configured with EIMTA-MainConfigServCell-r12 for at least one serving cell, or FDD-TDD, 

-
For a serving cell with an UL-reference UL/DL configurations belonging to {1,2,3,4,5,6} and normal HARQ operation and UE not configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell, the UE shall upon detection of a PDCCH/EPDCCH with uplink DCI format and/or a PHICH transmission in subframe n intended for the UE, perform a corresponding PUSCH transmission in subframe n+k for the serving cell according to the PDCCH/EPDCCH and/or PHICH information if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8], with k given in Table 8-2i if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH is in the UE-specific search space, in Table 8-2 otherwise, where the "TDD UL/DL Configuration" given in Table 8-2 refers to the UL-reference UL/DL configuration.

-
For a serving cell with UL-reference UL/DL configuration 0 and normal HARQ operation the UE shall upon detection of a PDCCH/EPDCCH with uplink DCI format and/or a PHICH transmission in subframe n intended for the UE, perform a corresponding PUSCH transmission in subframe n+k for the serving cell if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8] and if the MSB of the UL index in the PDCCH/EPDCCH with uplink DCI format is set to 1 or PHICH is received in subframe n=0 or 5 in the resource corresponding to [image: image1487.wmf]0
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, as defined in Subclause 9.1.2, or PHICH is received in subframe n=1 or 6 corresponding to PUSCH transmission in subframe n-5 for UE configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell. If, for a serving cell with UL-reference UL/DL configuration 0 and normal HARQ operation, the LSB of the UL index in the DCI format 0/4 is set to 1 in subframe n or a PHICH is received in subframe n=0 or 5 in the resource corresponding to [image: image1488.wmf]1
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, as defined in Subclause 9.1.2, or PHICH is received in subframe n=1 or 6 corresponding to PUSCH transmission in subframe n-4, the UE shall perform a corresponding PUSCH transmission in subframe n+ kp for the serving cell if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8]. If, for a serving cell with UL-reference UL/DL configuration 0, both the MSB and LSB of the UL index in the PDCCH/EPDCCH with uplink DCI format are set in subframe n, the UE shall perform a corresponding PUSCH transmission in both subframes n+ k and n+ kp for the serving cell if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8]. Note that k is given in 
-
Table 8-2 if the UE is not configured with higher layer parameters symPUSCH-UpPts-r14 and shortProcessingTime for the serving cell, 
-
Table 8-2gif the UE is configured with higher layer parameter symPUSCH-UpPts-r14 and the UE is not configured with higher layer parameter shortProcessingTime for the serving cell,

-
Table 8-2i if the UE is not configured with higher layer parameter symPUSCH-UpPts-r14 and the UE is configured with higher layer parameter shortProcessingTime for the serving cell and the corresponding PDCCH is in the UE-specific search space,

-
Table 8-2j if the UE is configured with higher layer parameters symPUSCH-UpPts-r14 and shortProcessingTime for the serving cell and the corresponding PDCCH is in the UE-specific search space, where the "TDD UL/DL Configuration" given in Table 8-2, Table 8-2g, Table 8-2i, Table 8-2j refers to the UL-reference UL/DL configuration. Note that
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-
For a serving cell with an UL-reference UL/DL configurations belonging to {1,2,3,4,5} and normal HARQ operation and UE configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell, the UE shall upon detection of a PDCCH/EPDCCH with uplink DCI format in subframe n intended for the UE, and/or a PHICH transmission intended for the UE in subframe n+l with l given in Table 8-2h, perform a corresponding PUSCH transmission in subframe n+k for the serving cell according to the PDCCH/EPDCCH and/or PHICH information if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8], with k given in Table 8-2j if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH is in the UE-specific search space, in Table 8-2g overwise, where the "TDD UL/DL Configuration" given in Table 8-2g, Table 8-2h and Table 8-2j refers to the UL-reference UL/DL configuration.

-
For a serving cell with UL-reference UL/DL configuration configuration 6 and normal HARQ operation and UE configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell, the UE shall upon detection of a PDCCH/EPDCCH with uplink DCI format and/or a PHICH transmission in subframe n intended for the UE, perform a corresponding PUSCH transmission in subframe n+k if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8] and if the MSB of the UL index in the PDCCH/EPDCCH with uplink DCI format is set to 1 or PHICH is received in subframe n=1 or 6 or 9, or PHICH is received in subframe n=0 corresponding to PUSCH transmission in subframe n-6, or PHICH is received in subframe n=5 corresponding to PUSCH transmission in subframe n-7, with k given in Table 8-2j if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH is in the UE-specific search space, in Table 8-2g overwise. If, for a serving cell with UL-reference UL/DL configuration 6 and normal HARQ operation, the LSB of the UL index in the DCI format 0/4 is set to 1 in subframe n, or PHICH is received in subframe n=0 or 5 corresponding to PUSCH transmission in subframe n-4, the UE shall perform a corresponding PUSCH transmission in subframe n+ kp if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8]. If, for a serving cell with UL-reference UL/DL configuration 6, both the MSB and LSB of the UL index in the PDCCH/EPDCCH with uplink DCI format are set in subframe n, the UE shall perform a corresponding PUSCH transmission in both subframes n+ k and n+ kp if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8], with k given in Table 8-2j if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH is in the UE-specific search space, in Table 8-2g otherwise, where the "TDD UL/DL Configuration" given in Table 8-2g and Table 8-2j refers to the UL-reference UL/DL configuration. Note that kp is given as, 

-
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The UE is not expected to receive LSB of the UL index in PDCCH/EPDCCH with uplink DCI format set to 1 in subframe n=9. The UE is not expected to receive LSB of the UL index in PDCCH in the UE-specific search space with uplink DCI format set to 1 in subframes n=5,6 if the the UE is configured with higher layer parameter shortProcessingTime.

For TDD UL/DL configurations 1, 2, 3 and 6 and subframe bundling operation, the UE shall upon detection of a PDCCH/EPDCCH with DCI format 0 in subframe n intended for the UE, and/or a PHICH transmission intended for the UE in subframe n-l with l given in Table 8-2a, perform a corresponding first PUSCH transmission in the bundle in subframe n+k according to the PDCCH/EPDCCH and/or PHICH information if a transport block corresponding to the HARQ process of the first PUSCH transmission is generated as described in [8], with k given in Table 8-2 if the UE is not configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell, otherwise k given in Table 8-2g.
For TDD UL/DL configuration 0 and subframe bundling operation, the UE shall upon detection of a PDCCH/EPDCCH with DCI format 0 in subframe n intended for the UE, and/or a PHICH transmission intended for the UE in subframe n-l with l given in Table 8-2a, perform a corresponding first PUSCH transmission in the bundle in subframe n+k according to the PDCCH/EPDCCH and PHICH information if a transport block corresponding to the HARQ process of the first PUSCH transmission is generated as described in [8] and if the MSB of the UL index in the DCI format 0 is set to 1 or if [image: image1496.wmf]0
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, as defined in Subclause 9.1.2, with k given in Table 8-2. If, for TDD UL/DL configuration 0 and subframe bundling operation, the LSB of the UL index in the PDCCH/EPDCCH with DCI format 0 is set to 1 in subframe n or if [image: image1497.wmf]1
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, as defined in Subclause 9.1.2, the UE shall perform a corresponding first PUSCH transmission in the bundle in subframe n+7, according to the PDCCH/EPDCCH and PHICH information if a transport block corresponding to the HARQ process of the first PUSCH transmission is generated as described in [8].

Table 8-2: k for TDD configurations 0-6

	TDD UL/DL
Configuration
	subframe number n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	4
	6
	
	
	
	4
	6
	
	
	

	1
	
	6
	
	
	4
	
	6
	
	
	4

	2
	
	
	
	4
	
	
	
	
	4
	

	3
	4
	
	
	
	
	
	
	
	4
	4

	4
	
	
	
	
	
	
	
	
	4
	4

	5
	
	
	
	
	
	
	
	
	4
	

	6
	7
	7
	
	
	
	7
	7
	
	
	5


Table 8-2a: l for TDD configurations 0, 1, 2, 3 and 6

	TDD UL/DL
Configuration
	subframe number n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	9
	6
	
	
	
	9
	6
	
	
	

	1
	
	2
	
	
	3
	
	2
	
	
	3

	2
	
	3
	
	0
	
	
	3
	
	0
	

	3
	1
	
	
	
	
	
	
	7
	0
	1

	6
	5
	5
	
	
	
	6
	6
	
	
	8


Table 8-2g: k for TDD configurations 0-6 and UE configured with symPUSCH-UpPts-r14
	TDD UL/DL
Configuration
	subframe number n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	4
	5
	
	
	
	4
	5
	
	
	

	1
	6
	6
	
	
	4
	6
	6
	
	
	4

	2
	
	5
	
	4
	
	
	5
	
	4
	

	3
	4
	
	
	
	
	
	
	4
	4
	4

	4
	
	
	
	
	
	
	
	4
	4
	4

	5
	
	
	
	
	
	
	
	4
	4
	

	6
	7
	7
	
	
	
	7
	7
	
	
	5


Table 8-2h: l for TDD configurations 1-5 and UE configured with symPUSCH-UpPts-r14
	TDD UL/DL
Configuration
	subframe number n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	1
	1
	0
	
	
	0
	1
	0
	
	
	0

	2
	
	2
	
	0
	
	
	2
	
	0
	

	3
	0
	
	
	
	
	
	
	1
	0
	0

	4
	
	
	
	
	
	
	
	1
	0
	0

	5
	
	
	
	
	
	
	
	1
	0
	


Table 8-2i: k for TDD configurations 0-6 and UE configured with shortProcessingTime
	TDD UL/DL
Configuration
	subframe number n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	3
	3
	
	
	
	3
	3
	
	
	

	1
	3
	
	
	
	3
	3
	
	
	
	3

	2
	
	
	
	
	3
	
	
	
	
	3

	3
	3
	3
	
	
	
	
	
	
	
	3

	4
	3
	
	
	
	
	
	
	
	
	3

	5
	
	
	
	
	
	
	
	
	
	3

	6
	4
	6
	
	
	
	3
	6
	
	
	4


Table 8-2j: k for TDD configurations 0-6 UE configured with shortProcessingTime and with symPUSCH-UpPts-r14
	TDD UL/DL
Configuration
	subframe number n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	3
	3
	
	
	
	3
	3
	
	
	

	1
	3
	5
	
	
	3
	3
	5
	
	
	3

	2
	
	
	
	3
	3
	
	
	
	3
	3

	3
	3
	3
	
	
	
	
	
	
	3
	3

	4
	3
	
	
	
	
	
	
	
	3
	3

	5
	
	
	
	
	
	
	
	
	3
	3

	6
	3
	5
	
	
	
	3
	5
	
	
	3


Table 8-2m: k for TDD configurations 0-6, special subframe configuration 1,2,3,4,6,7,8 and UE configured with ul-TTI-Length

	TDD UL/DL
Configuration
	slot number n

	
	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
	
	
	
	
	
	
	4
	4
	4
	5
	
	
	
	
	
	

	1
	4
	4
	4
	4　
	
	
	
	
	
	
	4
	4
	4
	4　
	
	
	
	
	
	

	2
	4　
	4　
	
	
	
	
	
	
	
	
	4　
	4　
	
	
	
	
	
	
	
	

	3
	6
	6
	6
	6　
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	6
	6

	4
	4
	4
	4
	4　
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	5
	4　
	4　
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	6
	6
	6
	6
	6　
	
	
	
	
	
	
	4
	4
	4
	4　
	
	
	
	
	6　
	6　


Table 8-2n: k for TDD configurations 0-6, special subframe configuration 0,5,9 and UE configured with ul-TTI-Length

	TDD UL/DL
Configuration
	slot number n

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

	0
	4
	5
	6
	
	
	
	
	
	
	
	4
	5
	6
	
	
	
	
	
	
	

	1
	5
	5　
	5
	
	
	
	
	
	
	5
	5
	5　
	5
	
	
	
	
	
	
	5　

	2
	4　
	4　
	
	
	
	
	
	
	
	
	4　
	4　
	
	
	
	
	
	
	
	

	3
	7　
	7　
	7
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	7　
	7　
	7　

	4
	5　
	5　
	5
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	5　

	5
	4　
	4　
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	6
	4　
	5
	6
	
	
	
	
	
	
	
	4
	4
	4
	
	
	
	
	
	
	


Table 8-2p: k for TDD configurations 0-6, UE configured with symPUSCH-UpPts-r14, and ul-TTI-Length
	TDD UL/DL
Configuration
	slot number n

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

	0
	4
	5
	6
	
	
	
	
	
	
	
	4
	5
	6
	
	
	
	
	
	
	

	1
	5
	5　
	5
	
	
	
	
	
	5　
	5
	5
	5　
	5
	
	
	
	
	
	5　
	5　

	2
	4　
	4　
	
	
	
	
	
	
	
	4　
	4　
	4　
	
	
	
	
	
	
	
	4　

	3
	7　
	7　
	7
	
	
	
	
	
	
	
	
	
	
	
	
	
	7　
	7　
	7　
	7　

	4
	5　
	5　
	5
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	5　
	5　

	5
	4　
	4　
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	4　

	6
	4　
	5
	6
	
	
	
	
	
	
	
	4
	4
	4
	
	
	
	
	
	
	4　


For BL/CE UEs, the higher layers indicate the set of BL/CE UL subframes according to fdd-DownlinkOrTddSubframeBitmapBR and fdd-UplinkSubframeBitmapBR [11]. 

A BL/CE UE shall upon detection on a given serving cell of an MPDCCH with DCI format 6-0A/6-0B intended for the UE, perform a corresponding PUSCH transmission in subframe(s) n+ki if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8] with i = 0, 1, …, N-1 according to the MPDCCH, where

-
subframe n is the last subframe in which the MPDCCH is transmitted; and

-
x≤k0<k1<…,kN-1 and the value of [image: image1498.wmf]{
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 is determined by the repetition number field in the corresponding DCI, where

-
if the UE is configured with higher layer parameter ce-pdsch-puschEnhancement-config with value 'On' 
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are given by {1,2,4,8,12,16,24,32} 
-
otherwise, [image: image1500.wmf]max

,

2

,

1

n

n

n

K

are given in Table 8-2b and Table 8-2c; and
-
in case N>1, subframe(s) n+ki with i=0,1,…,N-1 are N consecutive BL/CE UL subframe(s) starting with subframe n+x, and in case N=1, k0=x; 

-
for FDD, x = 4; 

-
for TDD UL/DL configurations 1-6, or for TDD UL/DL configuration 0 and a BL/CE UE in CEModeB, the value of x is given as the value of k in Table 8-2 for the corresponding TDD UL/DL configuration; If the value x is not given in Table 8-2 for subframe n, denote subframe n' as the first downlink/special subframe which has a value in Table 8-2 after subframe n, and substitute n with n' in the above procedure for performing the PUSCH transmission.
-
for TDD UL/DL configuration 0 and a BL/CE UE in CEModeA and N=1, if the MSB of the UL index in the MPDCCH with DCI format 6-0A is set to 1, the value of x is given as the value of k in Table 8-2 for the corresponding TDD UL/DL configuration; if the LSB of the UL index in the MPDCCH with DCI format 6-0A is set to 1, x = 7. The UE is not expected to receive DCI format 6-0A with both the MSB and LSB of the UL index set to 1 when N>1. In case both the MSB and LSB of the UL index are set to 1, the HARQ process number of the PUSCH corresponding the MSB of the UL index is 
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 and the HARQ process number of the PUSCH corresponding the LSB of the UL index is 
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 is determined according to the HARQ process number field in DCI format 6-0A
-
The higher layer parameter ttiBundling is not applicable to BL/CE UEs.

-
For a BL/CE UE, in case a PUSCH transmission with a corresponding MPDCCH collides with a PUSCH transmission without a corresponding MPDCCH in a subframe n, the PUSCH transmission without a corresponding MPDCCH is dropped from subframe n.
-
For a BL/CE UE, in case of collision between at least one physical resource block to be used for PUSCH transmission and physical resource blocks corresponding to configured PRACH resources for BL/CE UEs or non-BL/CE UEs (defined in [3]) in a same subframe, the PUSCH transmission is dropped in that subframe.

-
For a BL/CE UE in half-duplex FDD operation, in case a PUSCH transmission including half-duplex guard subframe without a corresponding MPDCCH collides partially or fully with a PDSCH transmission with a corresponding MPDCCH, the PUSCH transmission without a corresponding MPDCCH is dropped. 

-
For a BL/CE UE in half-duplex FDD operation and configured with ce-pdsch-puschEnhancement-config, in case a PUSCH transmission including half-duplex guard subframe collides partially or fully with a PDSCH transmission without a corresponding MPDCCH, the PUSCH transmission is dropped.
Table 8-2b: PUSCH repetition levels (DCI Format 6-0A)

	Higher layer parameter

'pusch-maxNumRepetitionCEmodeA'
	[image: image1504.wmf]{
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,

2

,

1

n

n

n

n



	Not configured
	{1,2,4,8}

	16
	{1,4,8,16}

	32
	{1,4,16,32 }


Table 8-2c: PUSCH repetition levels (DCI Format 6-0B)

	Higher layer parameter

'pusch-maxNumRepetitionCEmodeB'
	[image: image1505.wmf]{
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	Not configured
	{4,8,16,32,64,128,256,512}

	192 
	{1,4,8,16,32,64,128,192}

	256 
	{4,8,16,32,64,128,192,256} 

	384 
	{4,16,32,64,128,192,256,384} 

	512 
	{4,16,64,128,192,256,384,512} 

	768 
	{8,32,128,192,256,384,512,768}

	1024 
	{4,8,16,64,128,256,512,1024} 

	1536 
	{4,16,64,256,512,768,1024,1536}

	2048 
	{4,16,64,128,256,512,1024,2048}


A UE configured with parameter pusch-EnhancementsConfig shall upon detection on a given serving cell of an PDCCH/EPDCCH with DCI Format 0C intended for the UE, perform a corresponding PUSCH transmission in subframe(s) n+ki if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8] with i = 0, 1, …, N-1 according to the PDCCH/EPDCCH, where

-
subframe n is the last subframe in which the PDCCH/EPDCCH is transmitted; and

-
x≤k0<k1<…,kN-1 and the value of N is given by Table 8-2k based on the repetition number field in the corresponding DCI Format 0C; and
-
in case N>1, subframe(s) n+ki with i=0,1,…,N-1 are N consecutive UL subframe(s) starting with subframe n+x, and in case N=1, k0=x; 

-
for FDD, x = 4; 
-
for TDD UL/DL configurations 1-6, the value of x is given as the value of k in Table 8-2 for the corresponding TDD UL/DL configuration; If the value x is not given in Table 8-2 for subframe n, denote subframe n' as the first downlink/special subframe which has a value in Table 8-2 after subframe n, and substitute n with n' in the above procedure for performing the PUSCH transmission.
-
for TDD UL/DL configuration 0 and N=1, if the MSB of the UL index in the PDCCH with DCI format 0C is set to 1, the value of x is given as the value of k in Table 8-2 for the corresponding TDD UL/DL configuration; if the LSB of the UL index in the PDCCH with DCI format 0C is set to 1, x = 7. The UE is not expected to receive DCI format 0C with both the MSB and LSB of the UL index set to 1 when N>1. In case both the MSB and LSB of the UL index are set to 1, the HARQ process number of the PUSCH corresponding the MSB of the UL index is 
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 and the HARQ process number of the PUSCH corresponding the LSB of the UL index is 
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 is determined according to the HARQ process number field in DCI format 0C
Table 8-2k: PUSCH repetition levels (DCI Format 0C)
	Repetition Number field in DCI Format 0C
	Number of repetitions N

	000
	1

	001
	2

	010
	4

	011
	8

	100
	12

	101
	16

	110
	24

	111
	32

	
	

	
	

	
	

	
	

	
	


For a serving cell that is a LAA SCell, a UE shall 
-
upon detection of an PDCCH/ EPDCCH with DCI format 0A/0B/4A/4B and with 'PUSCH trigger A' field set to '0' in subframe n intended for the UE, or
-
upon detection of PDCCH/ EPDCCH with DCI format 0A/0B/4A/4B in subframe n-p with 'PUSCH trigger A' field set to '1' intended for the UE for the serving cell and that has not been triggered by a 'PUSCH trigger B' field set to '1' received prior to subframe n on the serving cell, with p>=1 and p<=v, and upon detection of PDCCH with DCI CRC scrambled by CC-RNTI and with 'PUSCH trigger B' field set to '1' in subframe n on the serving cell
perform a corresponding PUSCH transmission, conditioned on the channel access procedures described in clause 15.2.1, in subframe(s) n+l+k+i with i = 0, 1, …, N-1 according to the PDCCH/EPDCCH and HARQ process ID 
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, where
-
N =1 for DCI format 0A/4A, and value of N is determined by the 'number of scheduled subframes' field in the corresponding DCI format 0B/4B. 

- 
The UE is configured the maximum value of N by higher layer parameter maxNumberOfSchedSubframes-Format0B for DCI format 0B and higher layer parameter maxNumberOfSchedSubframes-Format4B for DCI format 4B;
-
value of timing offset k is determined by the 'Timing offset' field in the corresponding DCI 0A/0B/4A/4B according to Table 8-2d if 'PUSCH trigger A' field set to '0' or Table 8-2e otherwise;

-
value of 
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n

is determined by the HARQ process number field in the corresponding DCI format 0A/0B/4A/4B and 
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;

- 
for 'PUSCH trigger A' field set to '0' in the corresponding DCI format 0A/0B/4A/4B,
-
l = 3 if the UE is configured with higher layer parameter shortProcessingTime, and 4 otherwise

-
otherwise

-
value of l is the UL offset as determined by the 'UL duration and offset' field in the corresponding DCI with CRC scrambled by CC-RNTI according to the procedure in Subclause 13A, if 'PUSCH trigger B' field set to '1', 

-
value of validation duration v is determined by the 'Timing offset' field in the corresponding PDCCH/ EPDCCH with DCI format 0A/0B/4A/4B according to Table 8-2f
-
the smallest value of l+k supported by the UE is included in the UE-EUTRA-Capability

-
the value of p+l+k is at least 3 if the UE is configured with higher layer parameter shortProcessingTime, and 4 otherwise.

Table 8-2d: Timing offset 
[image: image1512.wmf]k

for DCI format 0A/0B/4A/4B with 'PUSCH trigger A' field set to '0'.
	Value of 
'Timing offset' field
	
[image: image1513.wmf]k



	0000
	0

	0001
	1

	0010
	2

	0011
	3

	0100
	4

	0101
	5

	0110
	6

	0111
	7

	1000
	8

	1001
	9

	1010
	10

	1011
	11

	1100
	12

	1101
	13

	1110
	14

	1111
	15


Table 8-2e: Timing offset 
[image: image1514.wmf]k

for DCI format 0A/0B/4A/4B with 'PUSCH trigger A' field set to '1'.
	Value of the first two bits of
'Timing offset' field
	
[image: image1515.wmf]k



	00
	0

	01
	1

	10
	2

	11
	3


Table 8-2f: Validation duration 
[image: image1516.wmf]v

 for DCI format 0A/0B/4A/4B with 'PUSCH trigger A' field set to '1'.
	Value of the last two bits of
'Timing offset' field
	
[image: image1517.wmf]v



	00
	8

	01
	12

	10
	16

	11
	20


For a LAA SCell, a UE is not expected to receive more than one uplink scheduling grant for a subframe. 

For a 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 a LAA SCell, the HARQ process ID shall be delivered to higher layers.

If a UE is configured with higher layer parameter ShortTTI or shortProcessingTime, the HARQ process ID shall be delivered to higher layers.

A UE is semi-statically configured via higher layer signalling to transmit PUSCH transmissions signalled via PDCCH/EPDCCH with DCI formats other than 7-0A/7-0B according to one of two uplink transmission modes, denoted mode 1 - 2. If a UE is configured with higher layer parameter ul-TTI-Length, the UE is semi-statically configured via higher layer signalling to transmit PUSCH transmissions signalled via PDCCH/SPDCCH with DCI formats 7-0A/7-0B according to one of two uplink transmission modes, denoted mode 1 - 2.

If a UE is configured by higher layers to decode PDCCHs with the CRC scrambled by the C-RNTI, the UE shall decode the PDCCH according to the combination defined in Table 8-3 and transmit the corresponding PUSCH if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8]. The scrambling initialization of this PUSCH corresponding to these PDCCHs and the PUSCH retransmission for the same transport block is by C-RNTI. 

If a UE is configured by higher layers to decode EPDCCHs with the CRC scrambled by the C-RNTI, the UE shall decode the EPDCCH according to the combination defined in Table 8-3A and transmit the corresponding PUSCH if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8]. The scrambling initialization of this PUSCH corresponding to these EPDCCHs and the PUSCH retransmission for the same transport block is by C-RNTI. 

If a UE is configured with higher layer parameter ShortTTI and the UE is configured by higher layers to decode SPDCCH with the CRC scrambled by the C-RNTI, the UE shall decode the SPDCCH according to the combination defined in Table 8-3C and transmit the corresponding PUSCH if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8]. The scrambling initialization of this PUSCH corresponding to these SPDCCHs and the PUSCH retransmission for the same transport block is by C-RNTI.
If a UE is configured with a higher layer parameter pusch-EnhancementsConfig, the UE shall decode PDCCH/EPDCCH DCI format 0C in UE specific search space. In this case the UE is not required to decode/monitor DCI format 0 in the UE specific search space. 

If a UE is configured with a higher layer parameter ShortTTI, the UE shall decode PDCCH DCI format 7-0A/7-0B in UE specific search space.

If a UE is configured with a higher layer parameter pusch-EnhancementsConfig, the UE may assume that PDCCH/EPDCCH for a PUSCH retransmission of a transport block will occur in the UE specific search space if the PDCCH/EPDCCH for the corresponding initial PUSCH transmission for the same transport block was decoded in the UE specific search space.

If a UE is configured with a higher layer parameter pusch-EnhancementsConfig, the UE may assume that PDCCH/EPDCCH for a PUSCH retransmission of a transport block will occur in the common search space if the PDCCH/EPDCCH for the corresponding initial PUSCH transmission for the same transport block was decoded in the common search space.
If a UE is configured by higher layers to decode MPDCCHs with the CRC scrambled by the C-RNTI, the UE shall decode the MPDCCH according to the combination defined in Table 8-3B and transmit the corresponding PUSCH if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8]. The scrambling initialization of this PUSCH corresponding to these MPDCCHs and the PUSCH retransmission for the same transport block is by C-RNTI.
Transmission mode 1 is the default uplink transmission mode for a UE until the UE is assigned an uplink transmission mode by higher layer signalling. 

When a UE configured in transmission mode 2 receives a DCI Format 0/0A/0B/0C uplink scheduling grant, it shall assume that the PUSCH transmission is associated with transport block 1 and that transport block 2 is disabled.
Table 8-3: PDCCH and PUSCH configured by C-RNTI
	Transmission

 mode
	DCI format
	Search Space
	Transmission scheme of PUSCH

 corresponding to PDCCH

	Mode 1
	DCI format 0
	Common and

UE specific by C-RNTI
	Single-antenna port, port 10 (see Subclause 8.0.1)

	
	DCI format 0A or 0B or 0C or 7-0A
	UE specific by C-RNTI
	Single-antenna port, port 10 (see Subclause 8.0.1)

	Mode 2
	DCI format 0
	Common and

UE specific by C-RNTI
	Single-antenna port, port 10 (see Subclause 8.0.1)

	
	DCI format 0A or 0B or 0C
	UE specific by C-RNTI
	Single-antenna port, port 10 (see Subclause 8.0.1)

	
	DCI format 4 or 4A or 4B or 7-0B
	UE specific by C-RNTI
	Closed-loop spatial multiplexing (see Subclause 8.0.2)


Table 8-3A: EPDCCH and PUSCH configured by C-RNTI
	Transmission

 mode
	DCI format
	Search Space
	Transmission scheme of PUSCH 

corresponding to EPDCCH

	Mode 1
	DCI format 0 or 0A or 0B or 0C
	UE specific by C-RNTI
	Single-antenna port, port 10 (see Subclause 8.0.1)

	Mode 2
	DCI format 0 or 0A or 0B or 0C
	UE specific by C-RNTI
	Single-antenna port, port 10 (see Subclause 8.0.1)

	
	DCI format 4 or 4A or 4B
	UE specific by C-RNTI
	Closed-loop spatial multiplexing (see Subclause 8.0.2)


Table 8-3B: MPDCCH and PUSCH configured by C-RNTI
	Transmission

 mode
	DCI format
	Search Space
	Transmission scheme of PUSCH 

corresponding to MPDCCH

	Mode 1
	DCI format 6-0A or 6-0B
	Type0-common (only for 6-0A) and UE specific by C-RNTI
	Single-antenna port, port 10 (see Subclause 8.0.1)


Table 8-3C: SPDCCH and PUSCH configured by C-RNTI
	Transmission

 mode
	DCI format
	Search Space
	Transmission scheme of PUSCH 

corresponding to SPDCCH

	Mode 1
	DCI format 7-0A
	UE specific by C-RNTI
	Single-antenna port, port 10 (see Subclause 8.0.1)

	Mode 2
	DCI format 7-0B
	UE specific by C-RNTI
	Closed-loop spatial multiplexing (see Subclause 8.0.1)


If a UE is configured by higher layers to decode PDCCHs with the CRC scrambled by the C-RNTI and is also configured to receive random access procedures initiated by "PDCCH orders", the UE shall decode the PDCCH according to the combination defined in Table 8-4. 

If a UE is configured by higher layers to decode EPDCCHs with the CRC scrambled by the C-RNTI and is also configured to receive random access procedures initiated by "PDCCH orders", the UE shall decode the EPDCCH according to the combination defined in Table 8-4A. 

If a UE is configured by higher layers to decode MPDCCHs with the CRC scrambled by the C-RNTI and is also configured to receive random access procedures initiated by "PDCCH orders", the UE shall decode the MPDCCH according to the combination defined in Table 8-4B.

Table 8-4: PDCCH configured as "PDCCH order" to initiate random access procedure
	DCI format
	Search Space

	DCI format 1A
	Common and

UE specific by C-RNTI


Table 8-4A: EPDCCH configured as "PDCCH order" to initiate random access procedure
	DCI format
	Search Space

	DCI format 1A
	UE specific by C-RNTI


Table 8-4B: MPDCCH configured as "PDCCH order" to initiate random access procedure
	DCI format
	Search Space

	DCI format 6-1A or 6-1B
	Type0-common (only for 6-1A) and UE specific by C-RNTI


If a UE is configured by higher layers to decode PDCCHs with the CRC scrambled by the SPS C-RNTI or UL-SPS-V-RNTI, the UE shall decode the PDCCH according to the combination defined in Table 8-5 and transmit the corresponding PUSCH if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8]. 
The scrambling initialization of this PUSCH corresponding to these PDCCHs and PUSCH retransmission for the same transport block is by SPS C-RNTI or UL-SPS-V-RNTI. The scrambling initialization of initial transmission of this PUSCH without a corresponding PDCCH and the PUSCH retransmission for the same transport block is by SPS C-RNTI or UL-SPS-V-RNTI. 

If a UE is configured by higher layers to decode EPDCCHs with the CRC scrambled by the SPS C-RNTI or UL-SPS-V-RNTI, the UE shall decode the EPDCCH according to the combination defined in Table 8-5A and transmit the corresponding PUSCH if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8]. 
The scrambling initialization of this PUSCH corresponding to these EPDCCHs and PUSCH retransmission for the same transport block is by SPS C-RNTI or UL-SPS-V-RNTI. The scrambling initialization of initial transmission of this PUSCH without a corresponding EPDCCH and the PUSCH retransmission for the same transport block is by SPS C-RNTI or UL-SPS-V-RNTI. 

If a UE is configured by higher layers to decode MPDCCHs with the CRC scrambled by the SPS C-RNTI, the UE shall decode the MPDCCH according to the combination defined in Table 8-5B and transmit the corresponding PUSCH if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8]. 
The scrambling initialization of this PUSCH corresponding to these MPDCCHs and PUSCH retransmission for the same transport block is by SPS C-RNTI. The scrambling initialization of initial transmission of this PUSCH without a corresponding MPDCCH and the PUSCH retransmission for the same transport block is by SPS C-RNTI. 

If a UE is configured by higher layers to decode SPDCCHs with the CRC scrambled by the SPS C-RNTI, the UE shall decode the SPDCCH according to the combination defined in Table 8-5C and transmit the corresponding PUSCH if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8]. 
The scrambling initialization of this PUSCH corresponding to these SPDCCHs and PUSCH retransmission for the same transport block is by SPS C-RNTI. The scrambling initialization of initial transmission of this PUSCH without a corresponding SPDCCH and the PUSCH retransmission for the same transport block is by SPS C-RNTI.
Table 8-5: PDCCH and PUSCH configured by SPS C-RNTI or UL-SPS-V-RNTI
	Transmission

 mode
	DCI format
	Search Space
	Transmission scheme of PUSCH

 corresponding to PDCCH

	Mode 1
	DCI format 0
	Common and

UE specific by C-RNTI
	Single-antenna port, port 10 (see Subclause 8.0.1)

	
	DCI format 7-0A
	UE specific by C-RNTI
	

	Mode 2
	DCI format 0
	Common and

UE specific by C-RNTI
	Single-antenna port, port 10 (see Subclause 8.0.1)

	
	DCI format 7-0A
	UE specific by C-RNTI
	


Table 8-5A: EPDCCH and PUSCH configured by SPS C-RNTI or UL-SPS-V-RNTI
	Transmission

 mode
	DCI format
	Search Space
	Transmission scheme of PUSCH 

corresponding to PDCCH

	Mode 1
	DCI format 0
	UE specific by C-RNTI
	Single-antenna port, port 10 (see Subclause 8.0.1)

	Mode 2
	DCI format 0
	UE specific by C-RNTI
	Single-antenna port, port 10 (see Subclause 8.0.1)


Table 8-5B: MPDCCH and PUSCH configured by SPS C-RNTI

	Transmission

 mode
	DCI format
	Search Space
	Transmission scheme of PUSCH 

corresponding to PDCCH

	Mode 1
	DCI format 6-0A
	Type0-common (only for 6-0A) and UE specific by C-RNTI
	Single-antenna port, port 10 (see Subclause 8.0.1)


Table 8-5C: SPDCCH and PUSCH configured by SPS C-RNTI

	Transmission

 mode
	DCI format
	Search Space
	Transmission scheme of PUSCH 

corresponding to SPDCCH

	Mode 1
	DCI format 7-0A
	UE specific by C-RNTI
	Single-antenna port, port 10 (see Subclause 8.0.1)

	Mode 2
	DCI format 7-0A
	UE specific by C-RNTI
	Single-antenna port, port 10 (see Subclause 8.0.1)


If a UE is configured by higher layers to decode PDCCHs with the CRC scrambled by the Temporary C-RNTI regardless of whether UE is configured or not configured to decode PDCCHs with the CRC scrambled by the C-RNTI, the UE shall decode the PDCCH according to the combination defined in Table 8-6 and transmit the corresponding PUSCH. The scrambling initialization of PUSCH corresponding to these PDCCH is by Temporary C-RNTI.
If a UE is configured by higher layers to decode MPDCCHs with the CRC scrambled by the Temporary C-RNTI regardless of whether UE is configured or not configured to decode MPDCCHs with the CRC scrambled by the C-RNTI during random access procedure, the UE shall decode the MPDCCH according to the combination defined in Table 8-6A and transmit the corresponding PUSCH. The scrambling initialization of PUSCH corresponding to these MPDCCH is by Temporary C-RNTI.
If a Temporary C-RNTI is set by higher layers, the scrambling of PUSCH corresponding to the Random Access Response Grant in Subclause 6.2 and the PUSCH retransmission for the same transport block is by Temporary C-RNTI. Else, the scrambling of PUSCH corresponding to the Random Access Response Grant in Subclause 6.2 and the PUSCH retransmission for the same transport block is by C-RNTI.

If a UE is also configured by higher layers to decode MPDCCH with CRC scrambled by the C-RNTI during random access procedure, the UE shall decode the MPDCCH according to the combination defined in Table 8-6A and transmit the corresponding PUSCH. The scrambling initialization of PUSCH corresponding to these MPDCCH is by C-RNTI.
Table 8-6: PDCCH configured by Temporary C-RNTI
	DCI format
	Search Space

	DCI format 0
	Common


Table 8-6A: MPDCCH configured by Temporary C-RNTI and/or C-RNTI during random access procedure
	DCI format
	Search Space

	DCI format 6-0A, 6-0B
	Type2-Common


If a UE is configured by higher layers to decode PDCCHs with the CRC scrambled by the TPC-PUCCH-RNTI, the UE shall decode the PDCCH according to the combination defined in table 8-7. The notation 3/3A implies that the UE shall receive either DCI format 3 or DCI format 3A depending on the configuration. 

If a UE is configured by higher layers to decode MPDCCHs with the CRC scrambled by the TPC-PUCCH-RNTI, the UE shall decode the MPDCCH according to the combination defined in table 8-7A. The notation 3/3A implies that the UE shall receive either DCI format 3 or DCI format 3A depending on the configuration.

Table 8-7: PDCCH configured by TPC-PUCCH-RNTI

	DCI format
	Search Space

	DCI format 3/3A
	Common


Table 8-7A: MPDCCH configured by TPC-PUCCH-RNTI

	DCI format
	Search Space

	DCI format 3/3A
	Type0-Common (for CEModeA only)


If a UE is configured by higher layers to decode PDCCHs with the CRC scrambled by the TPC-PUSCH-RNTI, the UE shall decode the PDCCH according to the combination defined in table 8.8. The notation 3/3A implies that the UE shall receive either DCI format 3 or DCI format 3A depending on the configuration. 

If a UE is configured by higher layers to decode MPDCCHs with the CRC scrambled by the TPC-PUSCH-RNTI, the UE shall decode the MPDCCH according to the combination defined in table 8.8A. The notation 3/3A implies that the UE shall receive either DCI format 3 or DCI format 3A depending on the configuration.

Table 8-8: PDCCH configured by TPC-PUSCH-RNTI

	DCI format
	Search Space

	DCI format 3/3A
	Common


Table 8-8A: MPDCCH configured by TPC-PUSCH-RNTI

	DCI format
	Search Space

	DCI format 3/3A
	Type0-Common (for CEModeA only)


If the UE is configured by higher layers to decode PDCCHs with the CRC scrambled by higher layer parameter srs-TPC-RNTI-r14, the UE shall decode the PDCCH according to the combination defined in Table 8-8B.
Table 8-8B: PDCCH configured by higher layer parameter srs-TPC-RNTI-r14
	DCI format
	Search Space

	DCI format 3B
	Common


8.0.1
Single-antenna port scheme

For the single-antenna port transmission schemes (port 10) of the PUSCH, the UE transmission on the PUSCH is performed according to Subclause 5.3.2A.1 of [3].

8.0.2
Closed-loop spatial multiplexing scheme

For the closed-loop spatial multiplexing transmission scheme of the PUSCH, the UE transmission on the PUSCH is performed according to the applicable number of transmission layers as defined in Subclause 5.3.2A.2 of [3].

	Modification of clause 8.3


8.3
UE HARQ-ACK procedure

For FDD, and serving cell with frame structure type 1, an HARQ-ACK received on the PHICH assigned to a UE in subframe i is associated with the PUSCH transmission in subframe i-4. 

For FDD-TDD, and serving cell with frame structure type 1, and UE not configured to monitor PDCCH/EPDCCH in another serving cell with frame structure type 2 for scheduling the serving cell, an HARQ-ACK received on the PHICH assigned to a UE in subframe i is associated with the PUSCH transmission in subframe i-4. 

For FDD-TDD, if a serving cell is a secondary cell with frame structure type 1 and if the UE is configured to monitor PDCCH/EPDCCH in another serving cell with frame structure type 2 for scheduling the serving cell, then an HARQ-ACK received on the PHICH assigned to a UE in subframe i is associated with PUSCH transmission on the serving cell in subframe i-6.

For TDD, if the UE is not configured with EIMTA-MainConfigServCell-r12 for any serving cell and, if a UE is configured with one serving cell, or if the UE is configured with more than one serving cell and the TDD UL/DL configuration of all the configured serving cells is the same, 

-
For frame structure type 2 UL/DL configuration 1-6, an HARQ-ACK received on the PHICH assigned to a UE in subframe i is associated with the PUSCH transmission in the subframe i-k as indicated by the following Table 8.3-1 if the UE is not configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell, otherwise as indicated by the following Table 8.3-2.

-
For frame structure type 2 UL/DL configuration 0, an HARQ-ACK received on the PHICH in the resource corresponding to [image: image1518.wmf]0

PHICH

I

=

, as defined in Subclause 9.1.2, assigned to a UE in subframe i is associated with the PUSCH transmission in the subframe i-k as indicated by the following Table 8.3-1 if the UE is not configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell, otherwise as indicated by the following Table 8.3-2. For frame structure type 2 UL/DL configuration 0, an HARQ-ACK received on the PHICH in the resource corresponding to [image: image1519.wmf]1

PHICH

I

=

, as defined in Subclause 9.1.2, assigned to a UE in subframe i is associated with the PUSCH transmission in the subframe i-6.

For TDD, if a UE is configured with more than one serving cell and the TDD UL/DL configuration of at least two configured serving cells is not the same, or if the UE is configured with EIMTA-MainConfigServCell-r12 for at least one serving cell, or FDD-TDD and serving cell is frame structure type 2,

-
For serving cell with an UL-reference UL/DL configuration (defined in Subclause 8.0) belonging to {1,2,3,4,5,6}, an HARQ-ACK received on the PHICH assigned to a UE in subframe i is associated with the PUSCH transmission in the subframe i-k for the serving cell as indicated by the following Table 8.3-1 if the UE is not configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell, otherwise as indicated by the following Table 8.3-2, where "TDD UL/DL Configuration" in Table 8.3-1 and Table 8.3-2 refers to the UL-reference UL/DL Configuration.

-
For a serving cell with UL-reference UL/DL configuration 0 (defined in Subclause 8.0), an HARQ-ACK received on the PHICH in the resource corresponding to [image: image1520.wmf]0
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, as defined in Subclause 9.1.2, assigned to a UE in subframe i is associated with the PUSCH transmission in the subframe i-k for the serving cell as indicated by the following Table 8.3-1 if the UE is not configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell, otherwise as indicated by the following Table 8.3-2, where "TDD UL/DL Configuration" in Table 8.3-1 and Table 8.3-2 refers to the UL-reference UL/DL configuration. For a serving cell with UL-reference UL/DL configuration 0, an HARQ-ACK received on the PHICH in the resource corresponding to [image: image1521.wmf]1

PHICH
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=

, as defined in Subclause 9.1.2, assigned to a UE in subframe i is associated with the PUSCH transmission in the subframe i-6 for the serving cell.

-
For FDD-TDD, if a serving cell is a secondary cell with UL-reference UL/DL configuration 0 and if the UE is configured to monitor PDCCH/EPDCCH in another serving cell with frame structure type 1 for scheduling the serving cell, for downlink subframe i, if a transport block was transmitted in the associated PUSCH subframe i-6 for the serving cell then PHICH resource corresponding to that transport block is not present in subframe i. 

For a BL/CE UE, the UE is not expected to receive PHICH corresponding to a transport block. 

If a UE is configured with a LAA SCell for UL transmissions, the UE is not expected to receive PHICH corresponding to a transport block on the LAA SCell.
For a serving cell, if a UE is configured with a higher layer parameter shortProcessingTime, the UE is not expected to receive PHICH corresponding to a transport block scheduled by an uplink scheduling grant via PDCCH in the UE-specific search space on the serving cell.

For a serving cell, if a UE is configured with a higher layer parameter ShortTTI, the UE is not expected to receive PHICH corresponding to a transport block scheduled by an uplink scheduling grant via PDCCH/SPDCCH with uplink DCI format 7-0A/7-0B on the serving cell.

Table 8.3-1: k for TDD configurations 0-6

	TDD UL/DL
Configuration
	subframe number i

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	7
	4
	
	
	
	7
	4
	
	
	

	1
	
	4
	
	
	6
	
	4
	
	
	6

	2
	
	
	
	6
	
	
	
	
	6
	

	3
	6
	
	
	
	
	
	
	
	6
	6

	4
	
	
	
	
	
	
	
	
	6
	6

	5
	
	
	
	
	
	
	
	
	6
	

	6
	6
	4
	
	
	
	7
	4
	
	
	6


Table 8.3-2: k for TDD configurations 0-6 and UE configured with symPUSCH-UpPts-r14
	TDD UL/DL
Configuration
	subframe number i

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	7
	5,4
	
	
	
	7
	5,4
	
	
	

	1
	
	5,4
	
	
	6
	
	5,4
	
	
	6

	2
	
	
	
	7,6
	
	
	
	
	7,6
	

	3
	6
	
	
	
	
	
	
	
	7,6
	6

	4
	
	
	
	
	
	
	
	
	7,6
	6

	5
	
	
	
	
	
	
	
	
	7,6
	

	6
	6,4
	4
	
	
	
	7,4
	4
	
	
	6


For a non-BL/CE UE, the physical layer in the UE shall deliver indications to the higher layers as follows:

For FDD, and for TDD with a UE configured with one serving cell, and for TDD with a UE configured with more than one serving cell and with TDD UL/DL configuration of all configured serving cells the same, and UE is not configured with EIMTA-MainConfigServCell-r12 for any serving cell, for downlink or special subframe i, if a transport block was transmitted in the associated PUSCH subframe then:

if ACK is decoded on the PHICH corresponding to that transport block in subframe i, or if that transport block is disabled by PDCCH/EPDCCH received in downlink or special subframe i, ACK for that transport block shall be delivered to the higher layers; else NACK for that transport block shall be delivered to the higher layers. 

For TDD, if the UE is configured with more than one serving cell, and if at least two serving cells have different UL/DL configurations, or the UE is configured with EIMTA-MainConfigServCell-r12 for at least one serving cell, or for FDD-TDD, for downlink or special subframe i, if a transport block was transmitted in the associated PUSCH subframe then:

if ACK is decoded on the PHICH corresponding to that transport block in subframe i, or if that transport block is disabled by PDCCH/EPDCCH received in downlink or special subframe i, ACK for that transport block shall be delivered to the higher layers; or

if a PHICH resource corresponding to that transport block is not present in subframe i or if UE is not expected to receive PHICH corresponding to that transport block in subframe i, ACK for that transport block shall be delivered to the higher layers. 

else NACK for that transport block shall be delivered to the higher layers. 

	Modification of clause 8.6.3


8.6.3
Control information MCS offset determination

Offset values are defined for single codeword PUSCH transmission and multiple codeword PUSCH transmission. Single codeword subframe-based PUSCH transmission offsets [image: image1522.wmf]ACK
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 shall be configured via higher layer parameters betaOffsetSlot-ACK-Index, betaOffsetSlot-RI-Index, and betaOffsetSlot-CQI-Index to values according to Table 8.6.3-1, and Table 8.6.3-2 with the higher layer signalled indexes [image: image1533.wmf]ACK

HARQ

offset

I

-

 if the UE transmits no more than 22 HARQ-ACK bits on a PUSCH, and [image: image1534.wmf]RI

offset

I

, and [image: image1535.wmf]CQI

offset

I

respectively. Slot-based PUSCH transmission offset 
[image: image1536.wmf]ACK

HARQ

offset

-

b

shall be configured to values according to Table 8.6.3-1 with the higher layer signalled index 
[image: image1537.wmf]ACK

HARQ

X

offset

I

-

,

 if the UE transmits more than 22 HARQ-ACK bits on a slot-based PUSCH.

-
subslot-based PUSCH transmission offsets, 
[image: image1538.wmf]ACK

HARQ

offset

-

1

,

b

, 
[image: image1539.wmf]ACK

HARQ

offset

-

2

,

b

, 
[image: image1540.wmf]RI

offset

1

,

b

, 
[image: image1541.wmf]RI

offset

2

,

b

and 
[image: image1542.wmf]CQI

offset

b

 shall be configured via higher layer parameters betaOffsetSubslot-ACK-Index, betaOffset2Subslot-ACK-Index, betaOffsetSubslot-RI-Index, betaOffset2Subslot-RI-Index, and betaOffsetSubslot-CQI-Index to values according to Table 8.6.3-1, Table 8.6.3-2, and Table 8.6.3-3 with the higher layer signalled indexes 
[image: image1543.wmf]ACK

HARQ

offset

I

-

1

,

, 
[image: image1544.wmf]ACK

HARQ

offset

I

-

2

,

 if the UE transmits no more than 22 HARQ-ACK bits on a PUSCH, and 
[image: image1545.wmf]RI

offset

I

1

,

, 
[image: image1546.wmf]RI

offset

I

2

,

 and [image: image1547.wmf]CQI

offset

I

respectively. Subslot-based PUSCH transmission offset 
[image: image1548.wmf]ACK

HARQ

offset

-

1

,

b

and 
[image: image1549.wmf]ACK

HARQ

offset

-

2

,

b

shall be configured to values according to Table 8.6.3-1 with the higher layer signalled index 
[image: image1550.wmf]ACK

HARQ

X

offset

I

-

,

1

,

, and 
[image: image1551.wmf]ACK

HARQ

X

offset

I

-

,

2

,

 if the UE transmits more than 22 HARQ-ACK bits on a subslot-based PUSCH. If the Beta offset indicator field in PDCCH/SPDCCH with DCI format 7-0A/7-0B is set to 0, 
[image: image1552.wmf]ACK

HARQ

offset

ACK

HARQ

offset

-

-

=

1

,

b

b

, and 
[image: image1553.wmf]RI

offset

RI

offset

1

,

b

b

=

, otherwise 
[image: image1554.wmf]ACK

HARQ

offset

ACK

HARQ

offset

-

-

=

2

,

b

b

, and 
[image: image1555.wmf]RI

offset

RI

offset

2

,

b

b

=

.
Multiple codeword PUSCH transmission offsets [image: image1556.wmf]ACK

HARQ

offset

-

b

, [image: image1557.wmf]RI

offset

b

 and [image: image1558.wmf]CQI

offset

b

 shall be configured to values according to Table 8.6.3-1,2,3 with the higher layer signalled indexes [image: image1559.wmf]ACK

HARQ

MC

offset

I

-

,

 if the UE transmits no more than 22 HARQ-ACK bits on a PUSCH, [image: image1560.wmf]RI

MC

offset

I

,

 and [image: image1561.wmf]CQI

MC

offset

I

,

, respectively. Multiple codeword PUSCH transmission offset [image: image1562.wmf]ACK

HARQ

offset

-

b

shall be configured to values according to [Table 8.6.3-1] with the higher layer signalled index 
[image: image1563.wmf]ACK

HARQ

X

MC

offset

I

-

,

,

 if the UE transmits more than 22 HARQ-ACK bits on a PUSCH.
If the UE is configured with higher layer parameter UplinkPowerControlDedicated-v12x0 for serving cell [image: image1564.wmf]c

, and if a subframe belongs to uplink power control subframe set 2 as indicated by the higher layer parameter tpc-SubframeSet-r12, then for that subframe, the UE shall use

-
the higher layer indexes [image: image1565.wmf]ACK

HARQ

set2

offset,

I

-

, 
[image: image1566.wmf]ACK

HARQ

X

set

offset

I

-

,

2

,

, [image: image1567.wmf]RI

set

offset

I

2

,

and [image: image1568.wmf]CQI

set

offset

I

2

,

 in place of [image: image1569.wmf]ACK

HARQ

offset

I

-

, 
[image: image1570.wmf]ACK

HARQ

X

offset

I

-

,

, [image: image1571.wmf]RI

offset

I

, and [image: image1572.wmf]CQI

offset

I

 respectively in Tables 8.6.3-1,2,3, to determine [image: image1573.wmf]ACK

HARQ

offset

-

b

, [image: image1574.wmf]RI

offset

b

 and [image: image1575.wmf]CQI

offset

b

 respectively for single codeword PUSCH transmissions, and

-
the higher layer indexes [image: image1576.wmf]ACK

HARQ

set2

MC,

offset,

I

-

, 
[image: image1577.wmf]ACK

HARQ

X

set

MC

offset

I

-

,

2

,

,

, [image: image1578.wmf]RI

set

MC

offset

I

2

,

,

 and [image: image1579.wmf]CQI

set

MC

offset

I

2

,

,

 in place of [image: image1580.wmf]ACK

HARQ

MC

offset

I

-

,

, 
[image: image1581.wmf]ACK

HARQ

X

MC

offset

I

-

,

,

, [image: image1582.wmf]RI

MC

offset

I

,

 and [image: image1583.wmf]CQI

MC

offset

I

,

 respectively in Tables 8.6.3-1,2,3, to determine [image: image1584.wmf]ACK

HARQ

offset

-

b

, [image: image1585.wmf]RI

offset

b

 and [image: image1586.wmf]CQI

offset

b

 respectively for multiple codeword PUSCH transmissions.

Table 8.6.3-1: Mapping of HARQ-ACK offset values and the index signalled by higher layers
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Table 8.6.3-2: Mapping of RI offset values and the index signalled by higher layers
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Table 8.6.3-3: Mapping of CQI offset values and the index signalled by higher layers
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	Modification of clause 9.1.1


9.1.1
PDCCH assignment procedure

The control region of each serving cell consists of a set of CCEs, numbered from 0 to [image: image1596.wmf]1
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The UE shall monitor a set of PDCCH candidates on one or more activated serving cells as configured by higher layer signalling for control information, where monitoring implies attempting to decode each of the PDCCHs in the set according to all the monitored DCI formats. 

A BL/CE UE is not required to monitor PDCCH.

A UE is not required to monitor PDCCH in an MBSFN subframe with zero-size non-MBSFN region.

The set of PDCCH candidates to monitor are defined in terms of search spaces, where a search space [image: image1599.wmf])

(

L

k

S

 at aggregation level [image: image1600.wmf]{

}

8

,

4

,

2

,

1

Î

L
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 is the number of PDCCH candidates to monitor in the given search space for the scheduled serving cell. If the monitoring UE is configured with higher layer parameter ShortTTI, for monitoring DCI format 7-0A/7-0B/7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G, [image: image1615.wmf])
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is replaced by the corresponding element of higher layer parameter dci7-CandidatesPerAL-PDCCH-r15. If a carrier indicator field value "x" corresponds to a LAA SCell and the monitoring UE is configured with uplink transmission on the LAA SCell, 
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If a UE is configured with higher layer parameter cif-InSchedulingCell-r13, the carrier indicator field value corresponds to cif-InSchedulingCell-r13, otherwise, the carrier indicator field value is the same as ServCellIndex given in [11].

If a UE is configured with a LAA SCell for UL transmissions, and if the UE is configured with higher layer parameter cif-InSchedulingCell-r14 for the LAA SCell, the carrier indicator field value in PDCCH scheduling PUSCH corresponds to cif-InSchedulingCell-r14, otherwise, the carrier indicator field value is the same as ServCellIndex given in [11].

The UE shall monitor one common search space in every non-DRX subframe at each of the aggregation levels 4 and 8 on the primary cell. 

A UE shall monitor common search space on a cell to decode the PDCCHs necessary to receive MBMS on that cell when configured by higher layers.

If a UE is not configured for EPDCCH monitoring, and if the UE is not configured with a carrier indicator field, then the UE shall monitor one PDCCH UE-specific search space at each of the aggregation levels 1, 2, 4, 8 on each activated serving cell in every non-DRX subframe. 

If a UE is not configured for EPDCCH monitoring, and if the UE is configured with a carrier indicator field, then the UE shall monitor one or more UE-specific search spaces at each of the aggregation levels 1, 2, 4, 8 on one or more activated serving cells as configured by higher layer signalling in every non-DRX subframe. 

If a UE is configured for EPDCCH monitoring on a serving cell, and if that serving cell is activated, and if the UE is not configured with a carrier indicator field, then the UE shall monitor one PDCCH UE-specific search space at each of the aggregation levels 1, 2, 4, 8 on that serving cell in all non-DRX subframes where EPDCCH is not monitored on that serving cell. 

If a UE is configured for EPDCCH monitoring on a serving cell, and if that serving cell is activated, and if the UE is configured with a carrier indicator field, then the UE shall monitor one or more PDCCH UE-specific search spaces at each of the aggregation levels 1, 2, 4, 8 on that serving cell as configured by higher layer signalling in all non-DRX subframes where EPDCCH is not monitored on that serving cell.

A UE is not expected to monitor PDCCH candidates with DCI format 7-0A/7-0B/7-1A/7-1B/7-1C/7-1D/7-1E/7-1F over more than 28 CCEs on a serving cell if the higher layer parameter dl-TTI-Length is set to 'subslot'.

The UE is not expected to be configured to monitor PDCCH corresponding to DCI format 7-0A/7-0B /7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G with carrier indicator field in a given serving cell.

The UE is not expected to be configured to monitor PDCCH corresponding to DCI format 7-0A/7-0B /7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G when CFI value is 3 and 
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The common and PDCCH UE-specific search spaces on the primary cell may overlap.

A UE configured with the carrier indicator field associated with monitoring PDCCH on serving cell c shall monitor PDCCH configured with carrier indicator field and with CRC scrambled by C-RNTI in the PDCCH UE specific search space of serving cell c.

A UE configured with the carrier indicator field associated with monitoring PDCCH on the primary cell shall monitor PDCCH configured with carrier indicator field and with CRC scrambled by SPS C-RNTI or UL-SPS-V-RNTI in the PDCCH UE specific search space of the primary cell.

The UE shall monitor the common search space for PDCCH without carrier indicator field.

For the serving cell on which PDCCH is monitored, if the UE is not configured with a carrier indicator field, it shall monitor the PDCCH UE specific search space for PDCCH without carrier indicator field, if the UE is configured with a carrier indicator field it shall monitor the PDCCH UE specific search space for PDCCH with carrier indicator field. 

If the UE is not configured with a LAA Scell, the UE is not expected to monitor the PDCCH of a secondary cell if it is configured to monitor PDCCH with carrier indicator field corresponding to that secondary cell in another serving cell. 

If the UE is configured with a LAA Scell, the UE is not expected to monitor the PDCCH UE specific space of the LAA SCell if it is configured to monitor PDCCH with carrier indicator field corresponding to that LAA Scell in another serving cell, 

-
where the UE is not expected to be configured to monitor PDCCH with carrier indicator field in an LAA Scell;

-
where the UE is not expected to be scheduled with PDSCH starting in the second slot in a subframe in an LAA Scell if the UE is configured to monitor PDCCH with carrier indicator field corresponding to that LAA Scell in another serving cell.

For the serving cell on which PDCCH is monitored, the UE shall monitor PDCCH candidates at least for the same serving cell. 

A UE configured to monitor PDCCH candidates with CRC scrambled by C-RNTI, SPS C-RNTI or UL-SPS-V-RNTI with a common payload size and with the same first CCE index [image: image1622.wmf]CCE

n

 (as described in Subclause 10.1) but with different sets of DCI information fields as defined in [4] in the

-
common search space 

-
PDCCH UE specific search space 

on the primary cell shall assume that for the PDCCH candidates with CRC scrambled by C-RNTI, SPS C-RNTI or UL-SPS-V-RNTI,

if the UE is configured with the carrier indicator field associated with monitoring the PDCCH on the primary cell, only the PDCCH in the common search space is transmitted by the primary cell;

otherwise, only the PDCCH in the UE specific search space is transmitted by the primary cell.

A UE configured to monitor PDCCH candidates in a given serving cell with a given DCI format size with CIF, and CRC scrambled by C- RNTI, where the PDCCH candidates may have one or more possible values of CIF for the given DCI format size, shall assume that a PDCCH candidate with the given DCI format size may be transmitted in the given serving cell in any PDCCH UE specific search space corresponding to any of the possible values of CIF for the given DCI format size.

If a serving cell is a LAA Scell, and if the higher layer parameter subframeStartPosition for the Scell indicates 's07', 

-
The UE monitors PDCCH UE-specific search space candidates on the Scell in both the first and second slots of a subframe, and the aggregation levels defining the search spaces are listed in Table 9.1.1-1A;
otherwise,

-
The aggregation levels defining the search spaces are listed in Table 9.1.1-1. 

If a serving cell is a LAA Scell, the UE may receive PDCCH with DCI CRC scrambled by CC-RNTI as described in Subclause 13A on the LAA Scell.
The DCI formats that the UE shall monitor depend on the configured transmission mode per each serving cell as defined in Subclause 7.1.

If a UE is configured with higher layer parameter skipMonitoringDCI-format0-1A for a serving cell, the UE is not required to monitor the PDCCH with DCI Format 0/1A in the UE specific search space for that serving cell. 
If a UE is configured with a LAA SCell for UL transmissions and if the UE is configured with higher layer parameter skipMonitoringDCI-format0A for the LAA SCell, the UE is not required to monitor the PDCCH with DCI Format 0A in the UE specific search space for the LAA SCell.
If a UE is configured with a LAA SCell for UL transmissions and if the UE is configured in transmission mode 2 and if the UE is configured with higher layer parameter skipMonitoringDCI-format4A for the LAA SCell, the UE is not required to monitor the PDCCH with DCI Format 4A in the UE specific search space for the LAA SCell.

If a UE is configured with a LAA SCell for UL transmissions and if the UE is configured with higher layer parameter enableMonitoringDCI-format0B for the LAA SCell, the UE is required to monitor the PDCCH with DCI Format 0B in the UE specific search space for the LAA SCell.

If a UE is configured with a LAA SCell for UL transmissions and if the UE is configured in transmission mode 2 and if the UE is configured with higher layer parameter enableMonitoringDCI-format4B for the LAA SCell, the UE is required to monitor the PDCCH with DCI Format 4B in the UE specific search space for the LAA SCell.

If a UE is not configured for PUSCH/PUCCH transmission for at least one TDD serving cell, the UE is not expected to monitor PDCCH on serving cell 
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 if the PDCCH overlaps in time with SRS transmission (including any interruption due to uplink or downlink RF retuning time [10]) on TDD serving cell 
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 not configured for PUSCH/PUCCH transmission, and if the UE is not capable of simultaneous reception and transmission on serving cell 
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and serving cell 
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If a UE is configured with higher layer parameter pdcch-candidateReductions for a UE specific search space at aggregation level L for a serving cell, the corresponding number of PDCCH candidates is given by 
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 is determined according to Table 9.1.1-2 and 
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If a UE is configured with a LAA SCell for UL transmissions and if the UE is configured with higher layer parameter pdcch-candidateReductions-Format0A for a UE specific search space at aggregation level L for the LAA SCell, the corresponding number of PDCCH candidates for DCI format 0A is given by 
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 is determined according to Table 9.1.1-2 and 
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[image: image1635.wmf](

)

L

M

with 
[image: image1636.wmf](

)

L

full

M

.
If a UE is configured with a LAA SCell for UL transmissions and if the UE is configured with higher layer parameter pdcch-candidateReductions-Format0B-4A-4B-AL1-2 for a UE specific search space of the first and second aggregation level for the LAA SCell, the corresponding number of PDCCH candidates for DCI format 0B/4A/4B is given by 
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 is determined according to Table 9.1.1-2 and 
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If a UE is configured with a LAA SCell for UL transmissions and if the UE is configured with higher layer parameter pdcch-candidateReductions-Format0B-4A-4B-AL3-4 for a UE specific search space of the third and fourth aggregation level for the LAA SCell, the corresponding number of PDCCH candidates for DCI format 0B/4A/4B is given by 
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 is determined according to Table 9.1.1-3 and 
[image: image1644.wmf](

)

L

full

M

 is determined according to Table 9.1.1-1 by replacing 
[image: image1645.wmf](

)

L

M

with 
[image: image1646.wmf](

)

L

full

M

.
Table 9.1.1-1: PDCCH candidates monitored by a UE

	Search space [image: image1647.wmf])
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	Number of PDCCH
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	Type
	Aggregation level [image: image1649.wmf]L


	Size [in CCEs]
	

	UE-specific
	1
	6
	6

	
	2
	12
	6

	
	4
	8
	2

	
	8
	16
	2

	Common
	4
	16
	4

	
	8
	16
	2


Note: the Size [in CCEs] is given assuming 
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Table 9.1.1-1A: PDCCH UE-specific search space candidates monitored by a UE on LAA Scell
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	Number of PDCCH
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in first slot
	Number of PDCCH
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in second slot

	Type
	Aggregation level [image: image1654.wmf]L


	Size [in CCEs]
	
	

	UE-specific
	1
	6
	6
	6

	
	2
	12
	6
	6

	
	4
	8
	2
	2

	
	8
	16
	2
	2


Note: the Size [in CCEs] is given assuming 
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Table 9.1.1-2: Scaling factor for PDCCH candidates reduction

	pdcch-candidateReductions
	Value of 
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	0
	0

	1
	0.33

	2
	0.66

	3
	1


Table 9.1.1-3: Scaling factor for PDCCH candidates reduction

	pdcch-candidateReductions
	Value of 
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	0
	0

	1
	0.5

	2
	1

	3
	1.5


For the common search spaces, [image: image1658.wmf]k
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 is the slot number within a radio frame. 
The RNTI value used for [image: image1670.wmf]RNTI
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 is defined in Subclause 7.1 in downlink and Subclause 8 in uplink.
	Modification of clause 9.1.6


9.1.6
SPDCCH assignment procedure

If the UE is configured with ShortTTI, and SPDCCH is monitored in a slot, the term 'slot/subslot' refers to a slot in this clause.

If the UE is configured with ShortTTI, and SPDCCH is monitored in a subslot, the term 'slot/subslot' refers to a subslot in this clause.

For each serving cell, higher layer signalling (see SPDCCH-Config-r15 in 3GPP TS 36.331 [11]) can configure a UE with 

-
one or two SPDCCH resource sets for SPDCCH monitoring in a slot/subslot of a non-MBSFN subframe, and

-
one or two SPDCCH resource sets for SPDCCH monitoring in a slot/subslot of an MBSFN subframe. 

The PRBs corresponding to a SPDCCH resource set are indicated by higher layers as described in Subclause 9.1.6.2. Each SPDCCH resource set consists of a set of SCCEs numbered from 0 to 
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,

is the number of SCCEs in SPDCCH resource set [image: image1673.wmf]p

 of slot/subslot number 
[image: image1674.wmf]k

in a subframe. Each SPDCCH resource set can be configured for either localized SPDCCH transmission or distributed SPDCCH transmission

. 

The UE shall monitor a set of SPDCCH candidates on one or more activated serving cells as configured by higher layer signalling (see SPDCCH-Config-r15 in 3GPP TS 36.331 [11]) for control information, where monitoring implies attempting to decode each of the SPDCCHs in the set according to the monitored DCI formats. 

A UE is not required to monitor CRS-based SPDCCH in an MBSFN subframe.

A UE is not expected to receive DMRS-based SPDCCH scheduling PDSCH in slots/subslots where the UE is configured with DL transmission modes 1-4, 6.

The UE is not expected to be configured to monitor SPDCCH with carrier indicator field in a given serving cell.

The UE is not expected to monitor 

-
SPDCCH in the first subslot of a subframe

-
SPDCCH scheduling slot-PDSCH transmissions in the first slot of a subframe 

-
SPDCCH scheduling slot-PUSCH transmissions in the first slot of a subframe if higher layer parameters dl-TTI-Length and ul-TTI-Length are equal.

The set of SPDCCH candidates to monitor are defined in terms of SPDCCH UE-specific search spaces. An SPDCCH UE-specific search space 
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 is defined by a set of SPDCCH candidates. 

For a CRS-based SPDCCH resource set 
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or a DMRS-based SPDCCH resource set 
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configured with localized SPDCCH transmission in slot/subslot 
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, the SCCEs corresponding to SPDCCH candidate 
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For a DMRS-based SPDCCH resource set 
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configured with distributed SPDCCH transmission, the SCCEs corresponding to SPDCCH candidate 
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of the search space 
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where
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 is determined by higher layer parameter al-StartingSCCE-forSPDCCH, 
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is the number of SPDCCH candidates, determined by higher layer parameter dci7-CandidateSetsPerAL-SPDCCH-r15, to monitor among all the configured DCI formats for an aggregation level 
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in SPDCCH resource set 
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For SPDCCH resource set [image: image1695.wmf]p

, and k belonging to the set of subslots indicated by higher layer parameter subslotApplicability-r15, 
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is given by the first value of higher layer parameter dci7-CandidateSetsPerAL-SPDCCH-r15 corresponding to aggregation level 
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, otherwise, 
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 is given by the second value of higher layer parameter dci7-CandidateSetsPerAL-SPDCCH-r15 corresponding to aggregation level 
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The UE is not required to receive DMRS-based SPDCCH on resource blocks of a PRG overlapping with PBCH or primary or secondary synchronization signals in a slot/subslot. 

A UE is not expected to monitor SPDCCH candidates over more than 

-
16 SCCEs on a serving cell in a subslot if the higher layer parameter dl-TTI-Length is set to 'subslot'
-
32 SCCEs on a serving cell in a slot if the higher layer parameter dl-TTI-Length is set to 'slot'
A UE is not expected to monitor more than 
[image: image1700.wmf]´
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 numberOfBlindeDecodesUSS PDCCH/EPDCCH and SPDCCH candidates in a subframe if the UE indicated capability numberOfBlindeDecodesUSS . 

9.1.6.1
Resource mapping parameters for SPDCCH 

For a given serving cell, if the UE is configured via higher layer signalling to monitor SPDCCH (see SPDCCH-Config-r15 in 3GPP TS 36.331 [11]), for each SPDCCH resource set, for

-
CRS-based SPDCCH, the UE shall use the parameter set indicated by the higher layer parameter spdcch-NoOfSymbols to determine the SPDCCH symbols starting from the first OFDM symbol of the slot/subslot.

9.1.6.2
PRB-pair indication for SPDCCH

For a given serving cell, for each CRS-based SPDCCH resource set [image: image1701.wmf]p

, the UE is configured with a higher layer parameter resourceBlockAssignment indicating a combinatorial index [image: image1702.wmf]r

 corresponding to the PRB index [image: image1703.wmf]{
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 is the extended binomial coefficient, resulting in unique label [image: image1710.wmf]ï
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For a given serving cell, for each DMRS-based SPDCCH resource set [image: image1711.wmf]p

, the UE is configured with a higher layer parameter resourceBlockAssignment indicating a combinatorial index [image: image1712.wmf]r

 corresponding to the PRB indices 
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, and is configured by the higher layer parameter numberRB-InFreq-domain and [image: image1720.wmf]ï
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 is the extended binomial coefficient, resulting in unique label 
[image: image1721.wmf]ë

û

ï

þ

ï

ý

ü

ï

î

ï

í

ì

-

÷

÷

ø

ö

ç

ç

è

æ

Î

1

2

/

2

/

,...,

0

p

X

RB

DL

RB

N

N

r

.

9.1.6.3
Physical Resource Block (PRB) bundling for DMRS-based SPDCCH 

For an SPDCCH resource set with DMRS-based SPDCCH candidates, precoding granularity is 2 resource blocks in frequency domain. Precoding Resource block Groups (PRGs) of size 2 partition the system bandwidth and each PRG consists of consecutive PRBs. The UE is expected to receive UE-specific reference signal corresponding to a DMRS-based SPDCCH candidate over both resource blocks of a PRG. If 
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 then, no DMRS-based SPDCCH candidate is mapped to the last resource block. The UE may assume that the same precoder applies on the two PRBs within a PRG.

	Modification of clause 9.2


9.2
PDCCH/EPDCCH/MPDCCH/SPDCCH validation for semi-persistent scheduling

A UE shall validate a Semi-Persistent Scheduling assignment PDCCH only if all the following conditions are met: 

-
the CRC parity bits obtained for the PDCCH payload are scrambled with the Semi-Persistent Scheduling C-RNTI or UL-SPS-V-RNTI
-
the new data indicator field is set to '0'. In case of DCI formats 2, 2A, 2B, 2C and 2D, the new data indicator field refers to the one for the enabled transport block. 

A UE shall validate a Semi-Persistent Scheduling assignment EPDCCH only if all the following conditions are met: 

-
the CRC parity bits obtained for the EPDCCH payload are scrambled with the Semi-Persistent Scheduling C-RNTI or UL-SPS-V-RNTI
-
the new data indicator field is set to '0'. In case of DCI formats 2, 2A, 2B, 2C and 2D, the new data indicator field refers to the one for the enabled transport block.
A UE shall validate a Semi-Persistent Scheduling assignment MPDCCH only if all the following conditions are met: 

-
the CRC parity bits obtained for the MPDCCH payload are scrambled with the Semi-Persistent Scheduling C-RNTI
-
the new data indicator field is set to '0'. 

A UE shall validate a Semi-Persistent Scheduling assignment SPDCCH/PDCCH with DCI format 7-0A/7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G only if all the following conditions are met: 

-
the CRC parity bits obtained for the SPDCCH/PDCCH payload are scrambled with the Semi-Persistent Scheduling C-RNTI
-
the new data indicator field is set to '0'.

-
the DMRS position indicator field for DCI formats 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G is set to 0 in case of subslot-based PDSCH.

-
in case of subslot-based PUSCH, the DMRS pattern field for DCI formats 7-0A/7-0B is set to,

-
'0' for the LSB if the higher layer parameter semiPersistSchedIntervalUL-STTI-r15 is set to 1 sTTI, '00' otherwise for semi-persistent scheduling activation PDCCH /SPDCCH validation, 

-
'11' for semi-persistent scheduling release PDCCH /SPDCCH validation,

Validation is achieved if all the fields for the respective used DCI format are set according to Table 9.2-1 or Table 9.2-1A, 9.2-1B, 9.2-1C.
If validation is achieved, the UE shall consider the received DCI information accordingly as a valid semi-persistent activation or release. If the valid DCI format 0 is scrambled with UL-SPS-V-RNTI, the UE shall consider the received DCI information as a valid semi-persistent activation or release only for the SPS configuration indicated by the UL SPS configuration index field.
If validation is not achieved, the received DCI format shall be considered by the UE as having been received with a non-matching CRC.
Table 9.2-1: Special fields for Semi-Persistent Scheduling Activation PDCCH/EPDCCH/SPDCCH Validation

	
	DCI format 0
	DCI format 1/1A
	DCI format
 2/2A/2B/2C/2D
	DCI format
 7-0A
	DCI format 7-1A/1B/1C/1D/1E/1F/1G

	TPC command for scheduled PUSCH
	set to '00'
	N/A
	N/A
	set to '00'
	N/A

	Cyclic shift DM RS
	set to '000' if present
	N/A
	N/A
	set to '0'
	N/A

	Modulation and coding scheme 
and redundancy version
	MSB is set to '0'
	N/A
	N/A
	N/A
	N/A

	HARQ process number
	N/A
	FDD: set to '000'
TDD: set to '0000'
	FDD: set to '000'
TDD: set to '0000'
	set to '0000'
	set to '0000'

	Modulation and coding scheme
	N/A
	MSB is set to '0'
	For the enabled transport block:
MSB is set to '0'
	-
	-

	Redundancy version
	N/A
	set to '00'
	For the enabled transport block:
set to '00'
	set to '00'
	set to '00'


Table 9.2-1A: Special fields for Semi-Persistent Scheduling Release PDCCH/EPDCCH/SPDCCH Validation

	
	DCI format 0
	DCI format 1A
	DCI format 7-0A
	DCI format 7-1A/1B/1C/1D/1E/1F/1G

	TPC command for scheduled PUSCH
	set to '00'

	N/A
	set to '00'
	N/A

	Cyclic shift DM RS
	set to '000' if present

	N/A
	set to '0'
	

	Modulation and coding scheme 
and redundancy version
	set to '11111'
	N/A
	
	N/A

	Resource block assignment and 
hopping resource allocation
	Set to all '1's
	N/A
	N/A
	N/A

	HARQ process number
	N/A
	FDD: set to '000'
 TDD: set to '0000'
	N/A
	N/A

	Modulation and coding scheme
	N/A
	set to '11111'
	set to '0000'
	set to '0000'

	Redundancy version
	N/A
	set to '00'
	set to '11111'
	set to '11111'

	Resource block assignment
	N/A
	Set to all '1's
	set to '00'
	set to '00'


Table 9.2-1B: Special fields for Semi-Persistent Scheduling Activation MPDCCH Validation

	
	DCI format 6-0A
	DCI format 6-1A

	HARQ process number
	set to '000'
	FDD: set to '000'
TDD: set to '0000

	Redundancy version
	set to '00'
	set to '00'

	TPC command for scheduled PUSCH
	set to '00'
	N/A

	TPC command for scheduled PUCCH
	N/A
	set to '00'


Table 9.2-1C: Special fields for Semi-Persistent Scheduling Release MPDCCH Validation

	
	DCI format 6-0A
	DCI format 6-1A

	HARQ process number
	set to '000'
	FDD: set to '000'
TDD: set to '0000

	Redundancy version
	set to '00'
	set to '00'

	Repetition number
	set to '00'
	set to '00'

	Modulation and coding scheme
	set to '1111'
	set to '1111'

	TPC command for scheduled PUSCH
	set to '00'
	N/A

	Resource block assignment
	Set to all '1's
	Set to all '1's


For the case that the DCI format indicates a semi-persistent downlink scheduling activation, the TPC command for PUCCH field shall be used as an index to one of the four PUCCH resource values configured by higher layers, with the mapping defined in Table 9.2-2

Table 9.2-2: PUCCH resource value for downlink semi-persistent scheduling

	Value of 'TPC command
 for PUCCH'
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	'00'
	The first PUCCH resource value configured by the higher layers

	'01'
	The second PUCCH resource value configured by the higher layers

	'10'
	The third PUCCH resource value configured by the higher layers

	'11'
	The fourth PUCCH resource value configured by the higher layers


	Modification of subclause 10


10
Physical uplink control channel procedures

If the UE is configured with ShortTTI, 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 transmissions, unless otherwise noted. 

If the UE is not configured with ShortTTI or the UE is configured with ShortTTI, and UCI is to be transmitted in a subframe, the term 'subframe/slot/subslot' or 'subframe/slot' refers to a subframe in this clause.

If the UE is configured with ShortTTI, and UCI is to be transmitted in a slot, the term 'subframe/slot/subslot' or 'slot/subslot' or 'subframe/slot' refers to a slot in this clause.

If the UE is configured with ShortTTI, and UCI is to be transmitted in a subslot, the term 'subframe/slot/subslot' or 'slot/subslot' refers to a 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.
10.1
UE procedure for determining physical uplink control channel assignment

If a non-BL/CE UE is configured for a single serving cell and is not configured for simultaneous PUSCH and PUCCH transmissions, then in subframe/slot/subslot [image: image1724.wmf]n

 uplink control information (UCI) shall be transmitted

-
on PUCCH using format 1/1a/1b/3 or 2/2a/2b if the UE is not transmitting PUSCH

-
on PUCCH using format 4 if the UE is not transmitting PUSCH and the UE is configured with higher-layer parameter 'ul-TTI-Length'
-
on PUSCH if the UE is transmitting PUSCH in subframe/slot/subslot [image: image1725.wmf]n

 unless the PUSCH transmission corresponds to a Random Access Response Grant or a retransmission of the same transport block as part of the contention based random access procedure, in which case UCI is not transmitted

If the UE is configured for a single serving cell and simultaneous PUSCH and PUCCH transmission, then in subframe[image: image1726.wmf]n

 UCI shall be transmitted

-
on PUCCH using format 1/1a/1b/3 if the UCI consists only of HARQ-ACK and/or SR 

-
on PUCCH using format 4 if the UCI consists only of HARQ-ACK and/or SR and the UE is configured with higher-layer parameter 'ul-TTI-Length'
-
on PUCCH using format 2 if the UCI consists only of periodic CSI 

-
on PUCCH using format 2/2a/2b/3 if the UCI consists of periodic CSI and HARQ-ACK and if the UE is not transmitting PUSCH 

-
on PUCCH using format 4 if the UCI consists of periodic CSI and HARQ-ACK and if the UE is not transmitting PUSCH and the UE is configured with higher-layer parameter 'ul-TTI-Length'
-
on PUCCH and PUSCH if the UCI consists of HARQ-ACK/HARQ-ACK+SR/positive SR and periodic/aperiodic CSI and if the UE is transmitting PUSCH in subframe/slot/subslot n, in which case the HARQ-ACK/HARQ-ACK+SR/positive SR is transmitted on PUCCH using format 1/1a/1b/3 or format 4 if the UE is configured with higher-layer parameter 'ul-TTI-Length', and the periodic/aperiodic CSI transmitted on PUSCH unless the PUSCH transmission corresponds to a Random Access Response Grant or a retransmission of the same transport block as part of the contention based random access procedure, in which case periodic/aperiodic CSI is not transmitted 

If the UE is configured with more than one serving cell and is not configured for simultaneous PUSCH and PUCCH transmission, then in subframe/slot/subslot [image: image1727.wmf]n

 UCI shall be transmitted 

-
on PUCCH using format 1/1a/1b/3/4/5 or 2/2a/2b if the UE is not transmitting PUSCH 

-
on PUSCH of the serving cell given in Subclause 7.2.1 if the UCI consists of aperiodic CSI or aperiodic CSI and HARQ-ACK

-
on primary cell PUSCH if the UCI consists of periodic CSI and/or HARQ-ACK and if the UE is transmitting on the primary cell PUSCH in subframe [image: image1728.wmf]n

 unless the primary cell PUSCH transmission corresponds to a Random Access Response Grant or a retransmission of the same transport block as part of the contention based random access procedure, in which case UCI is not transmitted

-
on PUSCH of the secondary cell (other than an LAA SCell) with smallest SCellIndex if the UCI consists of periodic CSI and/or HARQ-ACK and if the UE is not transmitting PUSCH on primary cell but is transmitting PUSCH on at least one secondary cell (other than an LAA SCell)

If the UE is configured with more than one serving cell and simultaneous PUSCH and PUCCH transmission, then in subframe/slot/subslot [image: image1729.wmf]n

 UCI shall be transmitted

-
on subframe/slot-SPUCCH using format 1/1a/1b/3 if the UCI consists only of HARQ-ACK and/or SR 

-
on subslot-SPUCCH using format 1/1a/1b/4 if the UCI consists only of HARQ-ACK and/or SR

-
on PUCCH using format 4/5 if the UCI consists only of HARQ-ACK and/or SR and/or periodic CSI 
-
on PUCCH using format 2 if the UCI consists only of periodic CSI corresponding to one serving cell

-
as described in Subclause 10.1.1, if the UCI consists of periodic CSI and HARQ-ACK and if the UE is not transmitting on PUSCH 

-
on PUCCH and primary cell PUSCH if the UCI consists of HARQ-ACK and periodic CSI and the UE is transmitting PUSCH on the primary cell, in which case the HARQ-ACK is transmitted on PUCCH using format 1a/1b/3 and the periodic CSI is transmitted on PUSCH unless the primary cell PUSCH transmission corresponds to a Random Access Response Grant or a retransmission of the same transport block as part of the contention based random access procedure, in which case periodic CSI is not transmitted

-
on PUCCH and PUSCH of the secondary cell (other than a LAA SCell) with the smallest SCellIndex if the UCI consists of HARQ-ACK and periodic CSI and if the UE is not transmitting PUSCH on primary cell but is transmitting PUSCH on at least one secondary cell, in which case, the HARQ-ACK is transmitted on PUCCH using format 1a/1b/3 and the periodic CSI is transmitted on PUSCH 

-
on PUCCH and PUSCH if the UCI consists of HARQ-ACK/HARQ-ACK+SR/positive SR and aperiodic CSI in which case the HARQ-ACK/HARQ-ACK+SR/positive SR is transmitted on subframe/slot-SPUCCH using format 1/1a/1b/3 or on subslot-SPUCCH using format 1/1a/1b/4 and the aperiodic CSI is transmitted on PUSCH of the serving cell given in Subclause 7.2.1 

For a BL/CE UE, uplink control information (UCI) shall be transmitted in subframe [image: image1730.wmf]n


-
on PUCCH using PUCCH formats 1, 1a, 2, 2a for FDD and a UE configured with CEModeA if the UE is not transmitting PUSCH in subframe [image: image1731.wmf]n

, or if the UE is transmitting PUSCH in subframe [image: image1732.wmf]n

and the number of PUCCH repetitions defined for the UCI in [3] is larger than 1, or if the UE is transmitting PUSCH in subframe [image: image1733.wmf]n

and the indicated PUSCH repetition number in DCI format 6-0A/6-0B is larger than 1

-
on PUCCH using PUCCH formats 1, 1a, 1b, 2, 2a, 2b for TDD and a UE configured with CEModeA if the UE is not transmitting PUSCH in subframe[image: image1734.wmf]n

, or if the UE is transmitting PUSCH in subframe [image: image1735.wmf]n

and the number of PUCCH repetitions defined for the UCI in [3] is larger than 1, or if the UE is transmitting PUSCH in subframe [image: image1736.wmf]n

and the indicated PUSCH repetition number in DCI format 6-0A/6-0B is larger than 1

-
on PUCCH formats 1, 1a for a UE configured with CEModeB

-
on PUSCH if the UE is transmitting PUSCH in subframe [image: image1737.wmf]n

 and the number of PUCCH repetitions defined for the UCI in [3] is equal to 1, and the indicated PUSCH repetition number in DCI format 6-0A/6-0B is equal to 1 unless the PUSCH transmission corresponds to a Random Access Response Grant or a retransmission of the same transport block as part of the contention based random access procedure, in which case UCI is not transmitted

If the UE is configured with more than one serving cell, then reporting prioritization and collision handling of periodic CSI reports of a certain PUCCH reporting type is given in Subclause 7.2.2. 

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: image1738.wmf])
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. PUCCH format 4 and PUCCH format 5 can only be transmitted on one antenna port [image: image1740.wmf])
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For a serving cell, and a UE configured with higher layer parameter ShortTTI, in case of a collision between a subframe-based PUCCH and slot-SPUCCH/subslot-SPUCCH in a subframe, the subframe-based PUCCH transmission is dropped. If the slot-SPUCCH/subslot-SPUCCH contains valid SR resources, SR that was prepared as part of the subframe-based PUCCH transmission is transmitted on the slot-SPUCCH/subslot-SPUCCH. The UE shall transmit the corresponding HARQ-ACK response using the slot-SPUCCH/subslot-SPUCCH. The UE shall apply spatial HARQ-ACK bundling on the HARQ-ACK response associated with the subframe-based PUCCH

-
in case subslot-SPUCCH is used

-
in case slot-SPUCCH is used if the bundling is configured for the cell.
For a serving cell, and a UE configured with higher layer parameter ShortTTI, 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-PUSCH is used

-
in case slot-PUSCH is used if the bundling is configured for the cell.

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

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

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

For a serving cell, and a UE configured with higher layer parameter ul-TTI-Length, in case of a collision between a subframe-based PUCCH and slot/subslot-SPUCCH/PUSCH transmissions in more than one slots/subslots of a subframe, the subframe-based PUCCH transmission is dropped, and the UE shall transmit the HARQ-ACK response associated with the subframe-based PUCCH using the first occurrence of the slot/subslot-SPUCCH/PUSCH transmissions in the subframe.

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.

If a UE is configured with simultaneous PUSCH and PUCCH transmission, in case subframe-based PUSCH and/or subframe-based PUCCH collide(s) with slot/subslot-SPUCCH, the UE is not expected to transmit either of subframe-based PUSCH or subframe-based PUCCH. The UE shall transmit the HARQ-ACK response corresponding to the subframe-based PUSCH/PUCCH using the slot/subslot-SPUCCH.

For FDD or FDD-TDD and primary cell frame structure 1, with two configured serving cells and PUCCH format 1b with channel selection or for FDD with two or more configured serving cells and PUCCH format 3 and without PUCCH format 4/5 configured, [image: image1741.wmf]å
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For TDD and a UE not configured with the parameter EIMTA-MainConfigServCell-r12 for any serving cell, if a UE is configured with one serving cell, or the UE is configured with more than one serving cell and the UL/DL configurations of all serving cells are the same, then
-
For TDD with two configured serving cells and PUCCH format 1b with channel selection and a subframe n with M = 1, or for TDD UL/DL configuration 0 and PUCCH format 3, [image: image1746.wmf]å
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is the number of transport blocks or the SPS release PDCCH/EPDCCH/SPDCCH, if any, received in subframe/slot [image: image1748.wmf]k
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-
For TDD UL/DL configurations 1-6 and PUCCH format 3 and without PUCCH format 4/5 configured, or for TDD with two configured serving cells and PUCCH format 1b with channel selection and M = 2, [image: image1751.wmf](
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Throughout the following Subclauses, subframes are numbered in monotonically increasing order; if the last subframe of a radio frame is denoted as [image: image1811.wmf]k

, the first subframe of the next radio frame is denoted as [image: image1812.wmf]1

+

k

. 

Throughout the following Subclauses for a non-BL/CE UE, if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH is in the UE-specific search space then for FDD or FDD-TDD primary cell frame structure type 1 [image: image1813.wmf](1)
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10.1.1
PUCCH format information

Using the PUCCH formats defined in Subclause 5.4.1 and 5.4.2 in [3], the following combinations of UCI on PUCCH are supported:

-
Format 1a for 1-bit HARQ-ACK or in case of FDD or FDD-TDD primary cell frame structure type 1 for 1-bit HARQ-ACK with positive SR.

-
Format 1b for 2-bit HARQ-ACK or for 2-bit HARQ-ACK with positive SR.

-
Format 1b for up to 4-bit HARQ-ACK with channel selection when the UE is configured with more than one serving cell or, in the case of TDD, when the UE is configured with a single serving cell.

-
Format 1 for positive SR.

-
Format 2 for a CSI report when not multiplexed with HARQ-ACK.

-
Format 2a for a CSI report multiplexed with 1-bit HARQ-ACK for normal cyclic prefix.

-
Format 2b for a CSI report multiplexed with 2-bit HARQ-ACK for normal cyclic prefix.

-
Format 2 for a CSI report multiplexed with HARQ-ACK for extended cyclic prefix.

-
Format 3 for up to 10-bit HARQ-ACK for FDD or FDD-TDD primary cell frame structure type 1 and for up to 20-bit HARQ-ACK for TDD and for up to 21 bit HARQ-ACK for FDD-TDD primary cell frame structure type 2.
-
Format 3 for up to 11-bit corresponding to 10-bit HARQ-ACK and 1-bit positive/negative SR for FDD or FDD-TDD and for up to 21-bit corresponding to 20-bit HARQ-ACK and 1-bit positive/negative SR for TDD and for up to 22-bit corresponding to 21-bit HARQ-ACK and 1-bit positive/negative SR for FDD-TDD primary cell frame structure type 2. 

-
Format 3 for HARQ-ACK, 1-bit positive/negative SR (if any) and CSI report(s). 

-
Format 3 for up to 22 bits of UCI including HARQ-ACK, SR (if any) and periodic CSI report(s) (if any) for UE configured with Format 4 or Format 5
-
Format 4 for more than 22 bits of UCI including HARQ-ACK, SR (if any) and periodic CSI report(s) (if any).
-
Format 5 for more than 22 bits of UCI including HARQ-ACK, SR (if any) and periodic CSI report(s) (if any). 

-
Format 4 for more than one CSI report and SR (if any).
-
Format 5 for more than one CSI report and SR (if any).
For slot-SPUCCH formats 1/1a/1b, 3, 4 are supported. For subslot-SPUCCH formats 1/1a/1b, and 4 are supported.

For a UE configured with PUCCH format 3, not configured with PUCCH format 4/5, and for HARQ-ACK transmission on PUSCH or using PUCCH format 3, or for a UE configured with two serving cells and PUCCH format 1b with channel selection and HARQ-ACK transmission on PUSCH, or for a non BL/CE UE configured with one serving cell and PUCCH format 1b with channel selection according to Tables 10.1.3-5, 10.1.3-6, 10.1.3-7 and HARQ-ACK transmission on PUSCH or for a UE configured with PUCCH format 4/5 and HARQ-ACK transmission on PUSCH or using PUCCH format 3/4/5:

-
if the configured downlink transmission mode for a serving cell supports up to 2 transport blocks and only one transport block is received in a subframe, the UE shall generate a NACK for the other transport block if spatial HARQ-ACK bundling is not applied.

-
if neither PDSCH nor PDCCH/EPDCCH indicating downlink SPS release is detected in a subframe for a serving cell, the UE shall generate two NACKs when the configured downlink transmission mode supports up to 2 transport blocks and the UE shall generate a single NACK when the configured downlink transmission mode supports a single transport block. 

For a UE configured with PUCCH format 4/5 and with a transmission mode supporting two transport blocks in at least one serving cell, the HARQ-ACK response for a serving cell configured with a transmission mode supporting one transport block is associated with the first codeword. The UE shall generate a NACK for the second codeword if spatial bundling is not applied, and shall generate the same HARQ-ACK response for the second codeword as that for the first codeword if spatial bundling is applied.
For a BL/CE UE configured with PUCCH format 1b with channel selection according to Tables 10.1.3-5, 10.1.3-6, 10.1.3-7, if neither PDSCH nor MPDCCH indicating downlink SPS release is detected in a subframe for a serving cell, the UE shall generate a single NACK.
The scrambling initialization of PUCCH format 2, 2a, 2b, 3, 4 and 5 is by C-RNTI.
For a non-BL/CE UE that is configured with a single serving cell and is not configured with PUCCH format 3, in case of collision between a periodic CSI report and an HARQ-ACK in a same subframe without PUSCH, the periodic CSI report is multiplexed with HARQ-ACK on PUCCH if the parameter simultaneousAckNackAndCQI provided by higher layers is set TRUE, otherwise the CSI is dropped. 

For a BL/CE UE, 

-
if both pucch-NumRepetitionCE-format1 and pucch-NumRepetitionCE-format2 equal 1, in case of collision among two or more of a periodic CSI report, an HARQ-ACK and a SR in a same subframe without PUSCH, the UE behavior follows that of a non-BL/CE UE.

-
if at least one of pucch-NumRepetitionCE-format1 and pucch-NumRepetitionCE-format2 is larger than 1, in case of collision among two or more of a periodic CSI report, an HARQ-ACK, and a SR in a same subframe without PUSCH, the highest priority UCI is transmitted, where the priority of HARQ-ACK is higher than SR and the priority of SR is higher than periodic CSI report.
For TDD and for a UE that is configured with a single serving cell and with PUCCH format 3, in case of collision between a periodic CSI report and an HARQ-ACK in a same subframe without PUSCH, if the parameter simultaneousAckNackAndCQI provided by higher layers is set TRUE or if the parameter simultaneousAckNackAndCQI-Format3-r11 provided by higher layers is set TRUE, the periodic CSI report is multiplexed with HARQ-ACK or dropped as described in Subclause 7.3, otherwise the CSI is dropped.
For FDD or for FDD-TDD and primary cell frame structure type 1 and for a UE that is configured with more than one serving cell and is not configured with PUCCH format 4/5, in case of collision between a periodic CSI report and an HARQ-ACK in a same subframe without PUSCH, 

-
if the parameter simultaneousAckNackAndCQI provided by higher layers is set TRUE and if the HARQ-ACK corresponds to a PDSCH transmission or PDCCH/EPDCCH indicating downlink SPS release only on the primary cell, 
then the periodic CSI report is multiplexed with HARQ-ACK on PUCCH using PUCCH format 2/2a/2b
-
else if the UE is configured with PUCCH format 3 and if the parameter simultaneousAckNackAndCQI-Format3-r11 provided by higher layers is set TRUE, and if PUCCH resource is determined according to Subclause 10.1.2.2.2, and 

-
if the total number of bits in the subframe corresponding to HARQ-ACKs, SR (if any), and the CSI is not larger than 22 or

-
if the total number of bits in the subframe corresponding to spatially bundled HARQ-ACKs, SR (if any), and the CSI is not larger than 22
then the periodic CSI report is multiplexed with HARQ-ACK on PUCCH using the determined PUCCH format 3 resource according to [4]

-
otherwise, 

CSI is dropped. 
For FDD or for FDD-TDD and primary cell frame structure type 1, for a UE configured with PUCCH format 4 or PUCCH format 5, and if the UE has HARQ-ACK/SR and periodic CSI reports to transmit in a subframe,

-
if a PUCCH format 3 is determined to transmit the HARQ-ACK/SR according to Subclause 10.1.2.2.3 or 10.1.2.2.4, the UE shall use the determined PUCCH format 3 for transmission of the HARQ-ACK/SR and periodic CSI report(s) if the parameter simultaneousAckNackAndCQI-Format3-r11 provided by higher layers is set TRUE; otherwise, the UE shall drop the periodic CSI report(s) and transmit only HARQ-ACK/SR;

-
if a PUCCH format 4 is determined to transmit the HARQ-ACK/SR according to Subclause 10.1.2.2.3 or a PUCCH format 5 is determined to transmit the HARQ-ACK/SR according to 10.1.2.2.4, the UE shall used the determined PUCCH format 4 or PUCCH format 5 for transmission of the HARQ-ACK/SR and periodic CSI report(s) if the parameter simultaneousAckNackAndCQI-Format4-Format5-r13 provided by higher layers is set TRUE; otherwise, the UE shall drop the periodic CSI report(s) and transmit only HARQ-ACK/SR;

-
if there is no PUCCH format 3 or 4 determined to transmit the HARQ-ACK/SR according to Subclause 10.1.2.2.3 and there is no PUCCH format 3 or 5 determined to transmit the HARQ-ACK/SR according to Subclause 10.1.2.2.4 and there are more than one periodic CSI report(s) in the subframe, 

-
if the parameter simultaneousAckNackAndCQI-Format4-Format5-r13 provided by higher layers is set TRUE and if the UE is configured with a single PUCCH format 4 resource 
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-
if the parameter simultaneousAckNackAndCQI-Format4-Format5-r13 provided by higher layers is set TRUE and if the UE is configured with a PUCCH format 5 resource 
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if the parameter simultaneousAckNackAndCQI-Format4-Format5-r13 provided by higher layers is set TRUE and if the UE is configured with two PUCCH format 4 resources 
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 is the code rate given by higher layer parameter maximumPayloadCoderate-r13 according to Table 10.1.1-2;

-
otherwise, the UE shall drop the periodic CSI report(s) and transmit only HARQ-ACK/SR;
-
if there is no PUCCH format 3 or 4 determined to transmit the HARQ-ACK/SR according to Subclause 10.1.2.2.3 and there is no PUCCH format 3 or 5 determined to transmit the HARQ-ACK/SR according to Subclause 10.1.2.2.4 and there are only one periodic CSI report in the subframe,

-
if there is no positive SR and the parameter simultaneousAckNackAndCQI provided by higher layers is set TRUE and if the HARQ-ACK corresponds to a PDSCH transmission or PDCCH/EPDCCH indicating downlink SPS release only on the primary cell, then the periodic CSI report is multiplexed with HARQ-ACK on PUCCH using PUCCH format 2/2a/2b
-
else, the UE shall drop the CSI and transmit the HARQ-ACK according to Subclause 10.1.2.2.3 or 10.1.2.2.4 when UE shall transmit HARQ-ACK only or UE shall drop the CSI and transmit the HARQ-ACK and SR according to the procedure for FDD with PUCCH format 1a/1b when there is positive SR.

-
If a UE transmits HARQ-ACK/SR and periodic CSI report(s) using either a PUCCH format 4 
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For TDD or for FDD-TDD and primary cell frame structure type 2 and for a UE that is configured with more than one serving cell, in case of collision between a periodic CSI report and an HARQ-ACK in a same subframe without PUSCH, if the parameter simultaneousAckNackAndCQI provided by higher layers is set TRUE or if the parameter simultaneousAckNackAndCQI-Format3-r11 provided by higher layers is set TRUE or if the parameter simultaneousAckNackAndCQI-Format4-Format5-r13 provided by higher layers is set TRUE, the periodic CSI report is multiplexed with HARQ-ACK or dropped as described in Subclause 7.3, otherwise the CSI is dropped.
In case of collision between a periodic CSI report and a HARQ-ACK in a same subframe with PUSCH, the periodic CSI is multiplexed with the HARQ-ACK in the PUSCH transmission in that subframe if the UE is not configured by higher layers for simultaneous PUCCH and PUSCH transmissions or if the UE is provided by higher layers a parameter simultaneousAckNackAndCQI-Format4-Format5-r13 that is set FALSE. If the UE is configured by higher layers for simultaneous PUCCH and PUSCH transmissions, and if the UE does not determine PUCCH format 4/5 for periodic CSI and HARQ-ACK transmission or if the UE is provided by higher layers a parameter simultaneousAckNackAndCQI-Format4-Format5-r13 that is set FALSE, the HARQ-ACK is transmitted in the PUCCH and the periodic CSI is transmitted in the PUSCH (other than a LAA SCell). If the UE is configured by higher layers for simultaneous PUCCH and PUSCH transmissions and if the UE determines PUCCH format 4/5 for periodic CSI and HARQ-ACK transmission and if the UE is provided by higher layers a parameter simultaneousAckNackAndCQI-Format4-Format5-r13 that is set TRUE, the periodic CSI and HARQ-ACK is transmitted in PUCCH format 4/5.

In case of collision between a periodic CSI report and a HARQ-ACK in a same subframe with PUSCH and if an aperiodic CSI report is not triggered for the same subframe, and if a UE is transmitting PUSCH only on LAA SCell(s), the HARQ-ACK and periodic CSI transmission follows the procedure for the case of collision between a periodic CSI report and a HARQ-ACK in the same subframe without PUSCH.
For a BL/CE UE, in case of collision between a UCI and a PUSCH transmission in a same subframe, if the number of PUCCH repetitions defined for the UCI in [3] is larger than 1 or if the indicated PUSCH repetition number in DCI format 6-0A/6-0B is larger than 1, the PUSCH transmission is dropped in that subframe. 

For a BL/CE UE in half-duplex FDD operation, in case of collision between a PUCCH format 2 transmission including half-duplex guard subframe and a PDSCH reception with repetitions, the PUCCH format 2 transmission is dropped if:

-
the PUCCH is transmitted starting in subframe n, and the MPDCCH scheduling the PDSCH ends in subframe k, with n-k≥4, or

-
the PDSCH is semi-statically scheduled.
For a BL/CE UE, in case of collision between at least one physical resource block to be used for transmission of UCI on PUCCH (defined in [3]) and physical resource blocks corresponding to configured PRACH resources for BL/CE UEs or non-BL/CE UEs (defined in [3]) in a same subframe, the PUCCH is dropped in that subframe.
If a UE is configured with higher layer parameter ShortTTI, the UE is not expected to transmit slot-SPUCCH in UpPTS of the special subframe in frame structure type 2.
If each of the serving cells configured for the UE has frame structure type 1, UE procedures for HARQ-ACK feedback are given in Subclause 10.1.2.

If each of the serving cells configured for the UE has frame structure type 2, UE procedures for HARQ-ACK feedback are given in Subclause 10.1.3.

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 1, UE procedure for HARQ-ACK feedback is given in Subclause 10.1.2A.

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 feedback is given in Subclause 10.1.3A. 

Table 10.1.1-1: code rate 
[image: image1857.wmf]r

 corresponding to higher layer parameter maximumPayloadCoderate-r13
	Value of maximumPayloadCoderate-r13
	Code rate 
[image: image1858.wmf]r

 

	
	

	0
	0.08

	1
	0.15

	2
	0.25

	3
	0.35

	4
	0.45

	5
	0.60

	6
	0.80

	7
	Reserved


Table 10.1.1-2: Number of PRBs for PUCCCH format 4 
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 corresponding to higher layer parameter numberOfPRB-format4-r13
	Value of numberOfPRB-format4-r13
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	0
	1

	1
	2

	2
	3

	3
	4

	4
	5

	5
	6

	6
	8

	7
	Reserved


If a UE is configured with more than 5 serving cells and is configured with PUCCH format 3 and not configured with PUCCH format 4/5:

-
The UE can assume that the total number of bits in a given subframe corresponding to HARQ-ACK (if any), SR (if any), and periodic CSI (if any) is not larger than 22.

-
For calculating the HARQ-ACK bits to be transmitted, the UE shall follow the procedure in subclauses 10.1.2.2.3, 10.1.2A, 10.1.3.2.3, 10.1.3A by assuming that PUCCH format 4 is configured.

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: image1861.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. 
If a UE is configured with higher layer parameters ShortTTI, and codebooksizeDetermination= cc, and codebooksizeDeterminationsSTTI= cc for a PUCCH group and transmitting slot/subslot-SPUCCH, the UE shall determine the number of HARQ-ACK bits, [image: image1862.wmf]O

, based on the number of configured serving cells for subframe-based PDSCH, number of configured serving cells for slot/subslot-PDSCH and the downlink transmission modes configured for each serving cell.

A UE that supports aggregating at most 2 serving cells with frame structure type 1 shall use PUCCH format 1b with channel selection for transmission of HARQ-ACK corresponding to subframe-based PDSCH when configured with more than one serving cell with frame structure type 1. 
A UE that supports aggregating more than 2 serving cells with frame structure type 1 is configured by higher layers to use either PUCCH format 1b with channel selection or PUCCH format 3/4/5 for transmission of HARQ-ACK corresponding to subframe-based PDSCH when configured with more than one serving cell with frame structure type 1. 

The FDD HARQ-ACK feedback procedure for one configured serving cell is given in Subclause 10.1.2.1 and procedures for more than one configured serving cell are given in Subclause 10.1.2.2.

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 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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 is determined based on higher layer configuration (see proc-Timeline in 3GPP TS 36.331 [11]) from 
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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: image1867.wmf]])
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For FDD and one configured serving cell, the UE shall use PUCCH resource [image: image1868.wmf])
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 for transmission of HARQ-ACK in subframe [image: image1869.wmf]n
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 mapped to antenna port p for PUCCH format 1a/1b [3], where

· for a PDSCH transmission indicated by the detection of a corresponding PDCCH in subframe 
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, or for a PDCCH indicating downlink SPS release (defined in Subclause 9.2) in subframe 
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 is the number of the first CCE (i.e. lowest CCE index used to construct the PDCCH) used for transmission of the corresponding DCI assignment and [image: image1876.wmf](1)
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· for a non-BL/CE UE, and for a PDSCH transmission on the primary cell where there is not a corresponding PDCCH/EPDCCH detected in subframe [image: image1879.wmf]4
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 is determined according to higher layer configuration and Table 9.2-2. For a UE configured for two antenna port transmission, a PUCCH resource value in Table 9.2-2 maps to two PUCCH resources with the first PUCCH resource [image: image1881.wmf])
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· for a PDSCH transmission indicated by the detection of a corresponding EPDCCH in subframe [image: image1887.wmf]4
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 , or for an EPDCCH indicating downlink SPS release (defined in Subclause 9.2) in subframe [image: image1888.wmf]4
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 , the UE shall use 

-
if EPDCCH-PRB-set [image: image1889.wmf]q

is configured for distributed transmission
[image: image1890.wmf](e1)

PUCCH,q

ECCE,q

)

~

,

1

(

PUCCH

0

N

n

n

ARO

p

+

D

+

=


-
if EPDCCH-PRB-set [image: image1891.wmf]q

is configured for localized transmission
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for antenna port [image: image1893.wmf]0
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, where [image: image1894.wmf]ECCE,q
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 is the number of the first ECCE (i.e. lowest ECCE index used to construct the EPDCCH) used for transmission of the corresponding DCI assignment in EPDCCH-PRB-set [image: image1895.wmf]q
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 is determined from the HARQ-ACK resource offset field in the DCI format of the corresponding EPDCCH as given in Table 10.1.2.1-1, [image: image1897.wmf](e1)
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is given in Subclause 6.8A.1 in [3], [image: image1901.wmf]'
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is determined from the antenna port used for localized EPDCCH transmission which is described in Subclause 6.8A.5 in [3]. For two antenna port transmission the PUCCH resource for antenna port [image: image1902.wmf]1
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 is given by 

-
if EPDCCH-PRB-set [image: image1903.wmf]q

is configured for distributed transmission
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-
if EPDCCH-PRB-set [image: image1905.wmf]q

is configured for localized transmission
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· for a BL/CE UE, and for a PDSCH on the primary cell where there is not a corresponding MPDCCH detected and subframe 
[image: image1907.wmf]k
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-

 is the last subframe in which the PDSCH is transmitted, the value of 
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 is determined according to higher layer configuration and Table 9.2-2.
· for a PDSCH transmission indicated by the detection of a corresponding MPDCCH, or for an MPDCCH indicating downlink SPS release (defined in Subclause 9.2) where subframe 
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 is the last subframe in which the PDSCH is transmitted, the UE shall use 

-
if MPDCCH-PRB-set [image: image1910.wmf]q
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-
if MPDCCH-PRB-set [image: image1912.wmf]q

is configured for localized transmission
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for antenna port [image: image1914.wmf]0
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, where [image: image1915.wmf]ECCE,q

n

 is the number of the first ECCE (i.e. lowest ECCE index used to construct the MPDCCH) used for transmission of the corresponding DCI assignment in MPDCCH-PRB-set [image: image1916.wmf]q
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 is determined from the HARQ-ACK resource offset field in the DCI format of the corresponding MPDCCH as given in Table 10.1.2.1-1, 
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 is configured 

-
by the higher layer parameter n1PUCCH-AN-r13, if configured; otherwise:
-
by the higher layer parameter n1PUCCH-AN-InfoList-r13 for the corresponding CE level, 
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 value is used for each subframe containing a repeat of a MPDCCH transmission, [image: image1923.wmf]'
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 is determined from the antenna port used for localized MPDCCH transmission which is described in Subclause 6.8A.5 in [3]. When an MPDCCH-PRB-set [image: image1924.wmf]p

is 2+4, following procedures is applied. 
-
if the detected MPDCCH is located within 2 PRB set, 
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if the detected MPDCCH is MPDCCH format 5, 
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[image: image1929.wmf]ECCE,q

n

 = 0.
Table 10.1.2.1-1: Mapping of ACK/NACK Resource offset Field 
in DCI format 1A/1B/1D/1/2A/2/2B/2C/2D/6-1A/6-1B to [image: image1930.wmf]ARO
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	ACK/NACK Resource offset field 
in DCI format 1A/1B/1D/1/2A/2/2B/2C/2D
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	-1
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	-2
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-
For slot-SPUCCH, 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 in slot 
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 or in a subslot that is 
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[image: image1935.wmf]n

or for a PDCCH/SPDCCH indicating downlink SPS release in slot 
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 subslots before slot 
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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 use PUCCH resource [image: image1940.wmf])
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 mapped to antenna port p for slot-SPUCCH transmission using format 1a/1b [3], where the value of [image: image1943.wmf])
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 is determined according to higher layer configuration and Table 10.1.2.1-2. For a UE configured for two antenna port transmission for PUCCH format 1a/1b, a PUCCH resource value in Table 10.1.2.1-2 maps to two PUCCH resources with the first PUCCH resource [image: image1944.wmf])
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Table 10.1.2.1-2: PUCCH Resource Value for HARQ-ACK Resource for slot-SPUCCH

	Value of 'SPUCCH resource indication ' field 

as defined in section 5.3.3.1.17 of [4]
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	'00'
	The 1st PUCCH resource value configured by the higher layers

	'01'
	The 2nd PUCCH resource value configured by the higher layers

	'10'
	The 3rd PUCCH resource value configured by the higher layers

	'11'
	The 4th PUCCH resource value configured by the higher layers

	NOTE:
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are respectively determined from the first and second PUCCH resource lists configured by n1SlotSPUCCH-FH-AN-List in [11] for slot-SPUCCH when hopping is enabled, and by n1SlotSPUCCH-NoFH-AN-List in [11] for slot-SPUCCH when hopping is disabled.


For subslot-SPUCCH, and for transmission of up to 2 HARQ-ACK bits, in subslot 
[image: image1953.wmf]n

, 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 in subslot 
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or for a PDCCH/SPDCCH indicating downlink SPS release in subslot 
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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-SubslotSPUCCH-Resource, the UE shall use PUCCH resource 
[image: image1957.wmf])

,

1

(

p

PUCCH

n

 for transmission of HARQ-ACK in subslot [image: image1958.wmf]n
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 mapped to antenna port p for subslot-SPUCCH transmission using format 1a/1b [3], where 

-
for 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 in subslot
[image: image1960.wmf]p
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 or for a PDCCH/SPDCCH indicating downlink SPS release in subslot 
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, PUCCH resource group is determined by higher layer configuration and Table 10.1.2.1-3, and 
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 is determined according to higher layer configuration and Table 10.1.2.1-4 for PUCCH format 1a, and according to higher layer configuration and Table 10.1.2.1-5 for PUCCH format 1b.

Table 10.1.2.1-3: PUCCH Resource Group Value for HARQ-ACK Resource for PUCCH

	Value of 'SPUCCH' resource indication field'
	PUCCH resource group

	'00'
	The 1st PUCCH resource group value configured by the higher layers

	'01'
	The 2nd PUCCH resource group value configured by the higher layers

	'10'
	The 3rd PUCCH resource group value configured by the higher layers

	'11'
	The 4th PUCCH resource group value configured by the higher layers


Table 10.1.2.1-4: Transmission of Format 1a HARQ-ACK for subslot-SPUCCH

	HARQ-ACK
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	NACK
	The 1st PUCCH resource value configured by the higher layers for the indicated PUCCH resource group

	ACK
	The 2nd PUCCH resource value configured by the higher layers for the indicated PUCCH resource group


Table 10.1.2.1-5: Transmission of Format 1b HARQ-ACK for subslot-SPUCCH

	HARQ-ACK(0)
	HARQ-ACK(1)
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	NACK
	NACK
	The 1st PUCCH resource value configured by the higher layers for the indicated PUCCH resource group

	ACK
	NACK
	The 2nd PUCCH resource value configured by the higher layers for the indicated PUCCH resource group

	NACK
	ACK
	The 3rd PUCCH resource value configured by the higher layers for the indicated PUCCH resource group

	ACK
	ACK
	The 4th PUCCH resource value configured by the higher layers for the indicated PUCCH resource group


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

The FDD HARQ-ACK feedback procedures for more than one configured serving cell are either based on a PUCCH format 1b with channel selection HARQ-ACK procedure as described in Subclause 10.1.2.2.1 or a PUCCH format 3 HARQ-ACK procedure as described in Subclause 10.1.2.2.2 or a PUCCH format 4 HARQ-ACK procedure as described in Subclause 10.1.2.2.3 or a PUCCH format 5 HARQ-ACK procedure as described in Subclause 10.1.2.2.4.
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 is supported for PUCCH format 3. 

HARQ-ACK transmission on two antenna ports [image: image1966.wmf]])
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 is supported for PUCCH format 1b with channel selection and FDD with two configured serving cells.

10.1.2.2.1
PUCCH format 1b with channel selection HARQ-ACK procedure

For two configured serving cells and PUCCH format 1b with channel selection, the UE shall transmit [image: image1967.wmf])
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, according to Table 10.1.2.2.1-3, Table 10.1.2.2.1-4, Table 10.1.2.2.1-5 in subframe [image: image1977.wmf]n

. HARQ-ACK(j) denotes the ACK/NACK/DTX response for a transport block or SPS release PDCCH/EPDCCH associated with serving cell [image: image1978.wmf]c

, where the transport block and serving cell for HARQ-ACK(j) and [image: image1979.wmf]A

 PUCCH resources are given by Table 10.1.2.2.1-1. 
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, when the UE is configured with two antenna port transmission for PUCCH format 1b with channel selection.

A UE configured with a transmission mode that supports up to two transport blocks on serving cell, [image: image1992.wmf]c
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where [image: image2019.wmf]ECCE,q
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Table 10.1.2.2.1-2: PUCCH Resource Value for HARQ-ACK Resource for PUCCH

	Value of 'TPC command
 for PUCCH'
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	'00'
	The 1st PUCCH resource value configured by the higher layers

	'01'
	The 2nd PUCCH resource value configured by the higher layers

	'10'
	The 3rd PUCCH resource value configured by the higher layers

	'11'
	The 4th PUCCH resource value configured by the higher layers
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10.1.2.2.2
PUCCH format 3 HARQ-ACK procedure

For PUCCH format 3, the UE shall use PUCCH resource [image: image2075.wmf])
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for antenna port [image: image2129.wmf]0
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 is the number of the first ECCE (i.e. lowest ECCE index used to construct the EPDCCH) used for transmission of the corresponding DCI assignment in EPDCCH-PRB-set [image: image2131.wmf]q

, [image: image2132.wmf]ARO

D

 is determined from the HARQ-ACK resource offset field in the DCI format of the corresponding EPDCCH as given in Table 10.1.2.1-1, [image: image2133.wmf](e1)

PUCCH,q

N

 for EPDCCH-PRB-set [image: image2134.wmf]q

is configured by the higher layer parameter pucch-ResourceStartOffset-r11 , [image: image2135.wmf]q

ECCE

RB

N

,

for EPDCCH-PRB-set [image: image2136.wmf]q

is given in Subclause 6.8A.1 in [3], [image: image2137.wmf]'

n

is determined from the antenna port used for localized EPDCCH transmission which is described in Subclause 6.8A.5 in [3]. When two antenna port transmission is configured for PUCCH format 1a/1b, the PUCCH resource for antenna port [image: image2138.wmf]1

p

 is given by.

-
if EPDCCH-PRB-set [image: image2139.wmf]q

is configured for distributed transmission

 [image: image2140.wmf](e1)

PUCCH,q

ECCE,q

)

~

,

1

(

PUCCH

1

1

N

n

n

ARO

p

+

D

+

+

=


-
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Table 10.1.2.2.2-1: PUCCH Resource Value for HARQ-ACK Resource for PUCCH

	Value of 'TPC command for PUCCH'
 or 'HARQ-ACK resource offset' or 'SPUCCH resource indication' field
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	'00'
	The 1st PUCCH resource value configured by the higher layers

	'01'
	The 2nd PUCCH resource value configured by the higher layers

	'10'
	The 3rd PUCCH resource value configured by the higher layers

	'11'
	The 4th PUCCH resource value configured by the higher layers


-
for transmission of 3-11 HARQ-ACK bits on slot-SPUCCH 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 in slot 
[image: image2144.wmf]4
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 or in a subslot that is 
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 subslots before slot 
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or for a PDCCH/SPDCCH indicating downlink SPS release in slot 
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 or in a subslot that is 
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 subslots before slot 
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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 use PUCCH format 3, if configured by higher layers, and PUCCH resource[image: image2151.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: image2155.wmf]n

 for [image: image2156.wmf]p
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 mapped to antenna port p where

-
for a PDSCH transmission only on the primary cell indicated by the detection of a corresponding PDCCH with DCI formats other than DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G in subframe 
[image: image2157.wmf]p
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-

, or for a PDCCH indicating downlink SPS release (defined in Subclause 9.2) in subframe [image: image2158.wmf]4

-

n

 on the primary cell, the UE shall use PUCCH format 1a/1b and PUCCH resource [image: image2159.wmf])
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 is the number of the first CCE (i.e. lowest CCE index used to construct the PDCCH) used for transmission of the corresponding PDCCH and [image: image2163.wmf](1)
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 is configured by higher layers. When two antenna port transmission is configured for PUCCH format 1a/1b, the PUCCH resource for antenna port [image: image2164.wmf]1
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-
for a PDSCH transmission only on the primary cell where there is not a corresponding PDCCH/EPDCCH detected in subframe [image: image2166.wmf]4
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n

, the UE shall use PUCCH format 1a/1b and PUCCH resource [image: image2167.wmf])
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 is determined according to higher layer configuration and Table 9.2-2. For a UE configured for two antenna port transmission for PUCCH format 1a/1b, a PUCCH resource value in Table 9.2-2 maps to two PUCCH resources with the first PUCCH resource [image: image2169.wmf])
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, otherwise, the PUCCH resource value maps to a single PUCCH resource [image: image2173.wmf])
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 for antenna port [image: image2174.wmf]0
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-
for transmission of up to 2 HARQ-ACK bits, 

-
in slot 
[image: image2175.wmf]n

for slot-SPUCCH 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 in slot 
[image: image2176.wmf]4
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 or in a subslot that is 
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 subslots before slot 
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or for a PDCCH/SPDCCH indicating downlink SPS release in slot 
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-

n

 or in a subslot that is 
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 subslots before slot 
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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 use PUCCH format 1a/1b and PUCCH resource [image: image2183.wmf])
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 is determined according to higher layer configuration and Table 10.1.2.1-2. For a UE configured for two antenna port transmission for PUCCH format 1a/1b, a PUCCH resource value in Table 10.1.2.1-2 maps to two PUCCH resources with the first PUCCH resource [image: image2185.wmf])
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, otherwise, the PUCCH resource value maps to a single PUCCH resource [image: image2189.wmf])
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-
in subslot 
[image: image2191.wmf]n

for subslot-SPUCCH 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 in subslot 
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or for a PDCCH/SPDCCH indicating downlink SPS release in subslot 
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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-SubslotSPUCCH-Resource, the UE shall use PUCCH resource 
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 for transmission of HARQ-ACK in subslot [image: image2196.wmf]n

 for [image: image2197.wmf]p
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 mapped to antenna port p for subslot-SPUCCH transmission using format 1a/1b [3], where PUCCH resource group is determined by higher layer configuration and Table 10.1.2.1-3, and 
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 is determined according to higher layer configuration and Table 10.1.2.1-4 for PUCCH format 1a, and according to higher layer configuration and Table 10.1.2.1-5 for PUCCH format 1b.
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for a PDSCH transmission on the secondary cell indicated by the detection of a corresponding PDCCH/EPDCCH in subframe 
[image: image2199.wmf]p
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 with DCI formats other than DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G, 
-
if the total number of HARQ-ACK bits 
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 and scheduling request bit 
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(if any) and periodic CSI bits 
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 (if any) is more than 22, 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. 
The TPC field in the DCI format of the corresponding PDCCH/EPDCCH shall be used to determine the PUCCH resource values from one of the four resource values configured by higher layers, with the mapping defined in Table 10.1.2.2.3-1. A UE shall assume that the same HARQ-ACK PUCCH resource value is transmitted in each DCI format of the corresponding secondary cell PDCCH assignments in a given subframe. 
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If the total number of HARQ-ACK bits 
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 (if any) is no more than 22, the UE shall use PUCCH format 3 and PUCCH resource
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is determined according to higher layer configuration and Table 10.1.2.2.2-1. The TPC field in the DCI format of the corresponding PDCCH/EPDCCH shall be used to determine the PUCCH resource values from one of the four resource values configured by higher layers, with the mapping defined in Table 10.1.2.2.2-1. For a UE configured for two antenna port transmission for PUCCH format 3, a PUCCH resource value in Table 10.1.2.2.2-1 maps to two PUCCH resources with the first PUCCH resource
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. A UE shall assume that the same HARQ-ACK PUCCH resource value is transmitted in each DCI format of the corresponding secondary cell PDCCH assignments in a given subframe. 

-
for a PDSCH transmission only on the primary cell indicated by the detection of a corresponding EPDCCH in subframe [image: image2216.wmf]4
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, or for a EPDCCH indicating downlink SPS release (defined in Subclause 9.2) in subframe [image: image2217.wmf]4
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 on the primary cell, the UE shall use PUCCH format 1a/1b and PUCCH resource [image: image2218.wmf])
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if EPDCCH-PRB-set [image: image2219.wmf]q

is configured for distributed transmission
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-
if EPDCCH-PRB-set [image: image2221.wmf]q

is configured for localized transmission
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for antenna port [image: image2223.wmf]0
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 is the number of the first ECCE (i.e. lowest ECCE index used to construct the EPDCCH) used for transmission of the corresponding DCI assignment in EPDCCH-PRB-set [image: image2225.wmf]q
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 is determined from the HARQ-ACK resource offset field in the DCI format of the corresponding EPDCCH as given in Table 10.1.2.1-1, [image: image2227.wmf](e1)
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is determined from the antenna port used for localized EPDCCH transmission which is described in Subclause 6.8A.5 in [3]. When two antenna port transmission is configured for PUCCH format 1a/1b, the PUCCH resource for antenna port [image: image2232.wmf]1
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 is given by.

-
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-
if EPDCCH-PRB-set [image: image2235.wmf]q

is configured for localized transmission
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Table 10.1.2.2.3-1: PUCCH Resource Value for HARQ-ACK Resource for PUCCH

	Value of 'TPC command for PUCCH'
 or 'HARQ-ACK resource offset' or 'SPUCCH resource indication' field
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	'00'
	The 1st PUCCH resource value configured by the higher layers

	'01'
	The 2nd PUCCH resource value configured by the higher layers

	'10'
	The 3rd PUCCH resource value configured by the higher layers

	'11'
	The 4th PUCCH resource value configured by the higher layers


-
for transmission of more than 2 HARQ-ACK bits, the UE shall use PUCCH format 4, and PUCCH resource
[image: image2238.wmf])
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PUCCH

n

is determined according to higher layer configuration and Table 10.1.2.2.3-1, 

-
for slot-SPUCCH 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 in slot 
[image: image2239.wmf]4

-

n

 or in a subslot that is 
[image: image2240.wmf]p

X

 subslots before slot 
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or for a PDCCH/SPDCCH indicating downlink SPS release in slot 
[image: image2242.wmf]4

-

n

 or in a subslot that is 
[image: image2243.wmf]p

X

 subslots before slot 
[image: image2244.wmf]n

or when scheduling request is sent in slot 
[image: image2245.wmf]n

on a resource configured by higher layer parameter sr-SlotSPUCCH-IndexFH or sr-SlotSPUCCH-IndexNoFH,

-
for subslot-SPUCCH and 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 in subslot 
[image: image2246.wmf]p

X

n

-

 or for a PDCCH/SPDCCH indicating downlink SPS release in subslot 
[image: image2247.wmf]p

X

n

-

 or when scheduling request is sent in slot 
[image: image2248.wmf]n

on a resource configured by higher layer parameter sr-SubslotSPUCCH-Resource 
-
The UE is not expected to transmit PUCCH corresponding to 21 or 22 HARQ-ACK bits in a subslot if higher layer parameter n4numberOfPRBSubslot indicates single resource block for PUCCH transmission.

-
for slot-SPUCCH and for transmission of 12 or more HARQ-ACK bits, the UE shall use PUCCH format 4, and PUCCH resource
[image: image2249.wmf])
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PUCCH
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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 in slot 
[image: image2250.wmf]4

-

n

 or in a subslot that is 
[image: image2251.wmf]p

X

 subslots before slot 
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or for a PDCCH/SPDCCH indicating downlink SPS release in slot 
[image: image2253.wmf]4
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n

 or in a subslot that is 
[image: image2254.wmf]p

X

 subslots before slot 
[image: image2255.wmf]n

or when scheduling request is sent in slot 
[image: image2256.wmf]n

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

10.1.2.2.4
PUCCH format 5 HARQ-ACK procedure

The HARQ-ACK feedback procedure for PUCCH format 5 HARQ-ACK procedure is as described in Subclause 10.1.2.2.3, by replacing 
[image: image2257.wmf](
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with 
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.
10.1.2A
FDD-TDD HARQ-ACK feedback procedures for primary cell frame structure type 1

For a UE transmitting HARQ-ACK using PUCCH format 1b with channel selection, the UE shall determine the number of HARQ-ACK bits, [image: image2259.wmf]O

 in subframe [image: image2260.wmf]n

, based on the number of configured serving cells with subframe [image: image2261.wmf]4

-

n

 configured as a downlink or special subframe according to the DL-reference UL/DL configuration (defined in Subclause 10.2) of each serving cell and the downlink transmission modes configured for each serving cell. For a UE not configured with PUCCH format 4/5 and transmitting HARQ-ACK using PUCCH format 3, the UE shall determine the number of HARQ-ACK bits, [image: image2262.wmf]O

 in subframe [image: image2263.wmf]n

, based on the number of configured serving cells with subframe [image: image2264.wmf]4

-

n

 configured as a downlink or special subframe except a special subframe of configurations 0 and 5 with normal downlink CP or of configurations 0 and 4 with extended downlink CP according to the DL-reference UL/DL configuration (defined in Subclause 10.2) of each serving cell 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. 

A UE that supports aggregating at most 2 serving cells shall use PUCCH format 1b with channel selection for transmission of HARQ-ACK when configured with primary cell frame structure type 1 and secondary cell frame structure type 2. 
A UE that supports aggregating more than 2 serving cells with primary cell frame structure type 1 is configured by higher layers to use either PUCCH format 1b with channel selection or PUCCH format 3/4/5 for transmission of HARQ-ACK when configured with more than one serving cell and primary cell frame structure type 1 and at least one secondary cell with frame structure type 2. 

For HARQ-ACK transmission in subframe [image: image2265.wmf]n

 with PUCCH format 1b with channel selection, the FDD-TDD HARQ-ACK procedure follows HARQ-ACK procedure described in Subclause 10.1.2.1 if subframe [image: image2266.wmf]4

-

n

 is an uplink or a special subframe of configurations 0 and 5 with normal downlink CP or of configurations 0 and 4 with extended downlink CP for the secondary cell according to the higher layer parameter subframeAssignment for UE not configured with the higher layer parameter EIMTA-MainConfigServCell-r12, and according to the higher layer parameter eimta-HARQ-ReferenceConfig-r12 for UE configured with the higher layer parameter EIMTA-MainConfigServCell-r12, and HARQ-ACK procedure described in Subclause 10.1.2.2.1 otherwise.

The FDD-TDD HARQ-ACK feedback procedure for PUCCH format 3 HARQ-ACK procedure as described in Subclause 10.1.2.2.2.

The FDD-TDD HARQ-ACK feedback procedure for PUCCH format 4 HARQ-ACK procedure is as described in Subclause 10.1.2.2.3.

The FDD-TDD HARQ-ACK feedback procedure for PUCCH format 5 HARQ-ACK procedure is as described in Subclause 10.1.2.2.4.

HARQ-ACK transmission on two antenna ports [image: image2267.wmf]])
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 is supported for PUCCH format 3. 

HARQ-ACK transmission on two antenna ports [image: image2268.wmf]])

,

[

(

1

0

p

p

p

Î

 is supported for PUCCH format 1b with channel selection and with two configured serving cells.
10.1.3
TDD HARQ-ACK feedback procedures

For TDD and a UE that does not support aggregating more than one serving cell with frame structure type 2, two HARQ-ACK feedback modes are supported by higher layer configuration.

· HARQ-ACK bundling and 

· HARQ-ACK multiplexing 

For TDD and a BL/CE UE, 

-
if the UE is configured with csi-NumRepetitionCE equal to 1 and mPDCCH-NumRepetition equal to 1,

-
the UE may be configured with HARQ-ACK bundling or HARQ-ACK multiplexing;

-
HARQ-ACK multiplexing can be configured only if pucch-NumRepetitionCE-format1 equal 1 and HARQ-ACK multiplexing is performed according to the set of Tables 10.1.3-5/6/7
-
else
-
the UE is not expected to receive more than one PDSCH transmission, or more than one of PDSCH and MPDCCH indicating downlink SPS releases, with transmission ending within subframe(s) [image: image2269.wmf]k

n

-

, where [image: image2270.wmf]K

k

Î

 and [image: image2271.wmf]K

 is defined in Table 10.1.3.1-1 intended for the UE; 

For TDD UL/DL configuration 5 and a UE that does not support aggregating more than one serving cell with frame structure type 2 and the UE is not configured with EIMTA-MainConfigServCell-r12 for the serving cell, only HARQ-ACK bundling is supported. 
A UE that supports aggregating more than one serving cell with frame structure type 2 is configured by higher layers to use either PUCCH format 1b with channel selection or PUCCH format 3/4/5 for transmission of HARQ-ACK when configured with more than one serving cell with frame structure type 2.
A UE that supports aggregating more than one serving cell with frame structure type 2 and is not configured with the parameter EIMTA-MainConfigServCell-r12 for any serving cell is configured by higher layers to use HARQ-ACK bundling, PUCCH format 1b with channel selection according to the set of Tables 10.1.3-2/3/4 or according to the set of Tables 10.1.3-5/6/7, or PUCCH format 3 for transmission of HARQ-ACK when configured with one serving cell with frame structure type 2. 
A UE that is configured with the parameter EIMTA-MainConfigServCell-r12 and configured with one serving cell is configured by higher layers to use PUCCH format 1b with channel selection according to the set of Tables 10.1.3-5/6/7, or PUCCH format 3 for transmission of HARQ-ACK. A UE that is configured with the parameter EIMTA-MainConfigServCell-r12 for at least one serving cell and configured with more than one serving cell is configured by higher layers to use PUCCH format 1b with channel selection according to the set of Tables 10.1.3-5/6/7, or PUCCH format 3/4/5 for transmission of HARQ-ACK.

PUCCH format 1b with channel selection according to the set of Tables 10.1.3-2/3/4 or according to the set of Tables 10.1.3-5/6/7 is not supported for TDD UL/DL configuration 5.
TDD HARQ-ACK bundling is performed per codeword across [image: image2272.wmf]M
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 is defined in Subclause 10.1.3.2.1, and for the configured serving cells, spatial HARQ-ACK bundling across multiple codewords within a downlink or special subframe for all configured cells is performed and the bundled HARQ-ACK bits for each configured serving cell is transmitted using PUCCH format 1b with channel selection. For TDD and more than one configured serving cell with PUCCH format 1b with channel selection and up to 4 HARQ-ACK bits for[image: image2281.wmf]M

 multiple downlink or special subframes associated with a single UL subframe n, where [image: image2282.wmf]M

 is defined in Subclause 10.1.3.2.1, and for the configured serving cells, spatial HARQ-ACK bundling is not performed and the HARQ-ACK bits are transmitted using PUCCH format 1b with channel selection.

In the case of TDD and more than one configured serving cell with PUCCH format 3 and without PUCCH format 4/5 configured and more than 20 HARQ-ACK bits for [image: image2283.wmf]M

 multiple downlink or special subframes associated with a single UL subframe n, where [image: image2284.wmf]M

 is the number of elements in the set [image: image2285.wmf]K

 defined in Subclause 10.1.3.2.2 and for the configured serving cells, spatial HARQ-ACK bundling across multiple codewords within a downlink or special subframe is performed for each serving cell by a logical AND operation of all of the corresponding individual HARQ-ACKs and PUCCH format 3 is used. For TDD and more than one configured serving cell with PUCCH format 3 and up to 20 HARQ-ACK bits for [image: image2286.wmf]M

 multiple downlink or special subframes associated with a single UL subframe n, where [image: image2287.wmf]M

 is the number of elements in the set [image: image2288.wmf]K
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TDD HARQ-ACK feedback procedures for one configured serving cell are given in Subclause 10.1.3.1 and procedures for more than one configured serving cell are given in Subclause 10.1.3.2.
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 depending on the subframe n and the UL/DL configuration (defined in Table 4.2-2 in [3]), and if EPDCCH indicating PDSCH transmission or downlink SPS release is detected in subframe [image: image2335.wmf]m

nk

-

, where [image: image2336.wmf]m

k

 is the smallest value in set [image: image2337.wmf]K

such that UE detects a PDCCH/EPDCCH indicating PDSCH transmission or downlink SPS release within subframe(s) [image: image2338.wmf]k

n

-

 and [image: image2339.wmf]K

k

Î

, the UE shall use 
-
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if EPDCCH-PRB-set [image: image2342.wmf]q

is configured for localized transmission

 [image: image2343.wmf](e1)

PUCCH,q

1

0

1

,

,

,

,

ECCE,q

)

~

,

1

(

PUCCH

'

1

0

N

n

N

N

N

n

n

ARO

m

i

k

n

q

ECCE

q

ECCE

RB

q

ECCE

RB

p

i

+

D

+

+

+

×

ú

û

ú

ê

ë

ê

=

å

-

=

-


for antenna port [image: image2344.wmf]0

p

, where [image: image2345.wmf]ECCE,q

n
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if EPDCCH-PRB-set [image: image2372.wmf]q
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if EPDCCH-PRB-set [image: image2374.wmf]q

is configured for localized transmission
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For a BL/CE UE, if there is only a PDSCH transmission within one or more consecutive BL/CE downlink subframe(s) where subframe [image: image2376.wmf]k
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if MPDCCH-PRB-set [image: image2391.wmf]q

is configured for localized transmission
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for antenna port [image: image2393.wmf]0
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Table 10.1.3.1-1: Downlink association set [image: image2423.wmf]K
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 for TDD

	UL/DL

Configuration
	Subframe n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	-
	-
	6
	-
	4
	-
	-
	6
	-
	4

	1
	-
	-
	7, 6
	4
	-
	-
	-
	7, 6
	4
	-

	2
	-
	-
	8, 7, 4, 6
	-
	-
	-
	-
	8, 7, 4, 6
	-
	-

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

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

	5
	-
	-
	13, 12, 9, 8, 7, 5, 4, 11, 6
	-
	-
	-
	-
	-
	-
	-

	6
	-
	-
	7
	7
	5
	-
	-
	7
	7
	-


Table 10.1.3.1-1A: eIMTA downlink association set [image: image2425.wmf]A
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Table 10.1.3.1-3: Mapping of ACK/NACK Resource offset Field in DCI format 1A/1B/1D/1/2A/2/2B/2C/2D to [image: image2436.wmf]ARO
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For a non-BL/CE UE, if the UE is not configured with two antenna port transmission for PUCCH format 1b with channel selection, and if the UE is not configured with the higher layer parameter EIMTA-MainConfigServCell-r12, based on higher layer signalling the UE configured with a single serving cell will perform channel selection either according to the set of Tables 10.1.3-2, 10.1.3-3, and 10.1.3-4 or according to the set of Tables 10.1.3-5, 10.1.3-6, and 10.1.3-7. 

If a UE is configured with two antenna port transmission for PUCCH format 1b with channel selection, and if the UE is not configured with the higher layer parameter EIMTA-MainConfigServCell-r12, then the UE will perform channel selection according to the set of Tables 10.1.3-5, 10.1.3-6, and 10.1.3-7. 

If the UE is configured with the higher layer parameter EIMTA-MainConfigServCell-r12, the UE configured with a single serving cell will perform channel selection according to the set of Tables 10.1.3-5, 10.1.3-6, and 10.1.3-7.
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Table 10.1.3-2: Transmission of HARQ-ACK multiplexing for M = 2
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Table 10.1.3-3: Transmission of HARQ-ACK multiplexing for M = 3
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Table 10.1.3-4: Transmission of HARQ-ACK multiplexing for M = 4
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Table 10.1.3-5: Transmission of HARQ-ACK multiplexing for M = 2
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Table 10.1.3-6: Transmission of HARQ-ACK multiplexing for M = 3
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Table 10.1.3-7: Transmission of HARQ-ACK multiplexing for M = 4
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10.1.3.2
TDD HARQ-ACK procedure for more than one configured serving cell

If a UE configured with EIMTA-MainConfigServCell-r12 for a serving cell, "UL/DL configuration" of the serving cell in the rest of this Subclause refers to the UL/DL configuration given by the parameter eimta-HARQ-ReferenceConfig-r12 for the serving cell unless specified otherwise. 

For TDD serving cell not configured for PUSCH/PUCCH transmission, "UL/DL configuration" of the serving cell in the rest of this Subclause refers to the UL/DL configuration given by the parameter harq-ReferenceConfig-r14 for the serving cell unless specified otherwise.

The TDD HARQ-ACK feedback procedures for more than one configured serving cell are either based on a PUCCH format 1b with channel selection HARQ-ACK procedure as described in Subclause 10.1.3.2.1 or a PUCCH format 3 HARQ-ACK procedure as described in Subclause 10.1.3.2.2 or a PUCCH format 4 HARQ-ACK procedure as described in Subclause 10.1.3.2.3 or a PUCCH format 5 HARQ-ACK procedure as described in Subclause 10.1.3.2.4.
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 is supported for PUCCH format 3 and TDD with more than one configured serving cell. 

If a UE is configured with more than one serving cell and the TDD UL/DL configurations of all serving cells are the same, TDD UL/DL configuration 5 with PUCCH format 3 is only supported for up to two configured serving cells. 
If a UE is configured with two serving cells and the TDD UL/DL configuration of the two serving cells is the same, TDD UL/DL configuration 5 with PUCCH format 1b with channel selection for two configured serving cells is not supported. If a UE is configured with two serving cells and if the TDD UL/DL configuration of the two serving cells are not the same and if the DL-reference UL/DL configuration (as defined in Subclause 10.2) of at least one serving cell is TDD UL/DL Configuration 5, PUCCH format 1b with channel selection is not supported. 

If a UE is configured with the parameter EIMTA-MainConfigServCell-r12 for at least one serving cell and is configured with PUCCH format 3 without PUCCH format 4/5 configured, the UE is not expected to be configured with more than two serving cells having UL/DL Configuration 5 as a DL-reference UL/DL configuration.
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Table 10.1.3.2-1: Transmission of HARQ-ACK multiplexing for A = 2
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Table 10.1.3.2-2: Transmission of HARQ-ACK multiplexing for A = 3
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Table 10.1.3.2-3: Transmission of HARQ-ACK multiplexing for A = 4
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If the UE is not configured with the higher layer parameter EIMTA-MainConfigServCell-r12 on the primary cell for a PDSCH transmission on the primary cell indicated by the detection of a corresponding EPDCCH in subframe [image: image3072.wmf]m

k

n

-

, where [image: image3073.wmf]m

kK

Î

 and for TDD UL/DL configuration of the primary cell belonging to {1,2,3,4,6} the DAI value in the EPDCCH equal to either '1' or '2' or an EPDCCH indicating downlink SPS release (defined in Subclause 9.2) in subframe [image: image3074.wmf]m

k

n

-

, where [image: image3075.wmf]m

kK

Î

 and for TDD UL/DL configuration of the primary cell belonging to {1,2,3,4,6}the DAI value in the EPDCCH equal to either '1' or '2', the PUCCH resource is given by 

-
If EPDCCH-PRB-set [image: image3076.wmf]q

is configured for distributed transmission

 [image: image3077.wmf](e1)

PUCCH,q

1

0

1

,

,

ECCE,q

)

1

(

PUCCH,i

1

N

N

n

n

ARO

m

i

k

n

q

ECCE

i

+

D

+

+

=

å

-

=

-


-
If EPDCCH-PRB-set [image: image3078.wmf]q
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where [image: image3080.wmf]ECCE,q
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is configured for localized transmission
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, where "any" in Tables 10.1.3.2-5, and 10.1.3.2-6 represents any response of ACK, NACK, or DTX, when the UE is configured with two antenna port transmission for PUCCH format 1b with channel selection. 

Table 10.1.3.2-5: Transmission of HARQ-ACK multiplexing for M = 3

	Primary Cell
	Secondary Cell
	Resource
	Constellation
	RM Code
 Input Bits

	HARQ-ACK(0), 
HARQ-ACK(1), 
HARQ-ACK(2)
	HARQ-ACK(0), 
HARQ-ACK(1), 
HARQ-ACK(2)
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	ACK, ACK, ACK
	ACK, ACK, ACK
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	1,1,1,1

	ACK, ACK, NACK/DTX
	ACK, ACK, ACK
	[image: image3278.wmf])
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	0, 0
	1,0,1,1

	ACK, NACK/DTX, any
	ACK, ACK, ACK
	[image: image3279.wmf])
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	1, 1
	0,1,1,1

	NACK/DTX, any, any
	ACK, ACK, ACK
	[image: image3280.wmf])
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	0, 1
	0,0,1,1

	ACK, ACK, ACK
	ACK, ACK, NACK/DTX
	[image: image3281.wmf])
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	1, 0
	1,1,1,0

	ACK, ACK, NACK/DTX
	ACK, ACK, NACK/DTX
	[image: image3282.wmf])
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	1, 0
	1,0,1,0

	ACK, NACK/DTX, any
	ACK, ACK, NACK/DTX
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	0, 1
	0,1,1,0

	NACK/DTX, any, any
	ACK, ACK, NACK/DTX
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	ACK, ACK, ACK
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	ACK, ACK, NACK/DTX
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	0, 1, 0, 0

	NACK, any, any
	NACK/DTX, any, any
	[image: image3292.wmf])
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	0, 0
	0, 0, 0, 0

	DTX, any, any
	NACK/DTX, any, any
	No Transmission
	0, 0, 0, 0


Table 10.1.3.2-6: Transmission of HARQ-ACK multiplexing for M = 4

	Primary Cell
	Secondary Cell
	Resource
	Constellation
	RM Code
 Input Bits

	HARQ-ACK(0), 
HARQ-ACK(1), 
HARQ-ACK(2), 
HARQ-ACK(3)
	HARQ-ACK(0), 
HARQ-ACK(1), 
HARQ-ACK(2), 
HARQ-ACK(3)
	[image: image3293.wmf])
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	ACK, ACK, ACK, NACK/DTX
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	1, 1
	1, 1, 1, 1

	ACK, ACK, NACK/DTX, any
	ACK, ACK, ACK, NACK/DTX
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	1, 0, 1, 1
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	ACK, ACK, ACK, NACK/DTX
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	1, 1
	0, 1, 1, 1

	ACK, ACK, ACK, ACK
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	1, 1
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	NACK/DTX, any, any, any
	ACK, ACK, ACK, NACK/DTX
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	0, 1
	0, 0, 1, 1

	(ACK, NACK/DTX, any, any), except for (ACK, DTX, DTX, DTX)
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	[image: image3301.wmf])

1

(

PUCCH,3

n


	0, 1
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	ACK, ACK, ACK, NACK/DTX
	ACK, ACK, NACK/DTX, any
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	ACK, ACK, NACK/DTX, any
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	1, 0, 1, 0

	ACK, DTX, DTX, DTX
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	NACK/DTX, any, any, any
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	 (ACK, NACK/DTX, any, any), except for (ACK, DTX, DTX, DTX)
	ACK, ACK, NACK/DTX, any
	[image: image3307.wmf])
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	0, 0, 1, 0

	ACK, ACK, ACK, NACK/DTX
	ACK, DTX, DTX, DTX
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	1, 1
	1, 1, 0, 1

	ACK, ACK, ACK, NACK/DTX
	ACK, ACK, ACK, ACK
	[image: image3309.wmf])
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	1, 1, 0, 1

	ACK, ACK, NACK/DTX, any
	ACK, DTX, DTX, DTX
	[image: image3310.wmf])

1

(

PUCCH,2

n


	0, 1
	1, 0, 0, 1

	ACK, ACK, NACK/DTX, any
	ACK, ACK, ACK, ACK
	[image: image3311.wmf])

1

(

PUCCH,2

n


	0, 1
	1, 0, 0, 1

	ACK, DTX, DTX, DTX
	ACK, DTX, DTX, DTX
	[image: image3312.wmf])
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	1, 0
	0, 1, 0, 1

	ACK, DTX, DTX, DTX
	ACK, ACK, ACK, ACK
	[image: image3313.wmf])
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	1, 0
	0, 1, 0, 1

	ACK, ACK, ACK, ACK
	ACK, DTX, DTX, DTX
	[image: image3314.wmf])
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	1, 0
	0, 1, 0, 1

	ACK, ACK, ACK, ACK
	ACK, ACK, ACK, ACK
	[image: image3315.wmf])
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	1, 0
	0, 1, 0, 1

	NACK/DTX, any, any, any
	ACK, DTX, DTX, DTX
	[image: image3316.wmf])
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	0, 0
	0, 0, 0, 1

	NACK/DTX, any, any, any
	ACK, ACK, ACK, ACK
	[image: image3317.wmf])
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	0, 0
	0, 0, 0, 1

	(ACK, NACK/DTX, any, any), except for (ACK, DTX, DTX, DTX)
	ACK, DTX, DTX, DTX
	[image: image3318.wmf])
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	0, 0
	0, 0, 0, 1

	(ACK, NACK/DTX, any, any), except for (ACK, DTX, DTX, DTX)
	ACK, ACK, ACK, ACK
	[image: image3319.wmf])
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	0, 0
	0, 0, 0, 1

	ACK, ACK, ACK, NACK/DTX
	NACK/DTX, any, any, any
	[image: image3320.wmf])
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	1, 0
	1, 1, 0, 0

	ACK, ACK, ACK, NACK/DTX
	(ACK, NACK/DTX, any, any), except for (ACK, DTX, DTX, DTX)
	[image: image3321.wmf])
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	1, 0
	1, 1, 0, 0

	ACK, ACK, NACK/DTX, any
	NACK/DTX, any, any, any
	[image: image3322.wmf])
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	0, 1
	1, 0, 0, 0

	ACK, ACK, NACK/DTX, any
	(ACK, NACK/DTX, any, any), except for (ACK, DTX, DTX, DTX)
	[image: image3323.wmf])

1

(

PUCCH,1

n


	0, 1
	1, 0, 0, 0

	ACK, DTX, DTX, DTX
	NACK/DTX, any, any, any
	[image: image3324.wmf])
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	1, 1
	0, 1, 0, 0

	ACK, DTX, DTX, DTX
	(ACK, NACK/DTX, any, any), except for (ACK, DTX, DTX, DTX)
	[image: image3325.wmf])
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	1, 1
	0, 1, 0, 0

	ACK, ACK, ACK, ACK
	NACK/DTX, any, any, any
	[image: image3326.wmf])
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	1, 1
	0, 1, 0, 0

	ACK, ACK, ACK, ACK
	(ACK, NACK/DTX, any, any), except for (ACK, DTX, DTX, DTX)
	[image: image3327.wmf])
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	1, 1
	0, 1, 0, 0

	NACK, any, any, any 
	NACK/DTX, any, any, any
	[image: image3328.wmf])
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	0, 0
	0, 0, 0, 0

	NACK, any, any, any 
	(ACK, NACK/DTX, any, any), except for (ACK, DTX, DTX, DTX)
	[image: image3329.wmf])
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	0, 0
	0, 0, 0, 0

	(ACK, NACK/DTX, any, any), except for (ACK, DTX, DTX, DTX)
	NACK/DTX, any, any, any
	[image: image3330.wmf])
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	0, 0
	0, 0, 0, 0

	(ACK, NACK/DTX, any, any), except for (ACK, DTX, DTX, DTX)
	(ACK, NACK/DTX, any, any), except for (ACK, DTX, DTX, DTX)
	[image: image3331.wmf])
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	0, 0
	0, 0, 0, 0

	DTX, any, any, any
	NACK/DTX, any, any, any
	No Transmission
	0, 0, 0, 0

	DTX, any, any, any
	(ACK, NACK/DTX, any, any), except for (ACK, DTX, DTX, DTX)
	No Transmission
	0, 0, 0, 0


10.1.3.2.2
PUCCH format 3 HARQ-ACK procedure
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If the UE is not configured with the higher layer parameter EIMTA-MainConfigServCell-r12 on the primary cell, 

-
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, and for a TDD UL/DL configuration of the primary cell belonging to {1,2,3,4,5,6} the DAI value in the PDCCH is equal to '1' (defined in Table 7.3-X), or 

-
for a single PDCCH indicating downlink SPS release (defined in Subclause 9.2) in subframe [image: image3353.wmf]m
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, and for a TDD UL/DL configuration of the primary cell belonging to {1,2,3,4,5,6} the DAI value in the PDCCH is equal to '1', 
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-
If the UE is configured with the higher layer parameter EIMTA-MainConfigServCell-r12 on the primary cell, 

-
for a single PDSCH transmission only on the primary cell indicated by the detection of a corresponding PDCCH in subframe [image: image3367.wmf]m
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-
If the UE is not configured with the higher layer parameter EIMTA-MainConfigServCell-r12 on the primary cell, 

-
for a single PDSCH transmission only on the primary cell indicated by the detection of a corresponding EPDCCH in subframe [image: image3394.wmf]m

k

n

-

, where [image: image3395.wmf]K

k

m

Î
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for a single PDCCH indicating downlink SPS release (defined in Subclause 9.2) in subframe [image: image3396.wmf]m
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-
If EPDCCH-PRB-set [image: image3401.wmf]q

is configured for localized transmission
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10.1.3.2.3
PUCCH format 4 HARQ-ACK procedure

TDD HARQ-ACK feedback procedures for a UE configured with PUCCH format 4 and codebooksizeDetermination-r13 = cc is described in Subclause 10.1.3.2.3.1.

TDD HARQ-ACK feedback procedures for a UE configured with PUCCH format 4 and codebooksizeDetermination-r13 = dai is described in Subclause 10.1.3.2.3.2.

10.1.3.2.3.1
PUCCH format 4 HARQ-ACK procedure without adaptive codebook

The procedure in this Subclause applies to a UE configured with PUCCH format 4 and codebooksizeDetermination-r13 = cc.
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 with the DAI value equal to '1', shall be used to determine the PUCCH resource value from one of the four resource values configured by higher layers, with the mapping defined in Table 10.1.2.2.2-1. A UE shall assume that the same HARQ-ACK PUCCH resource value is transmitted on all EPDCCH assignments in the primary cell and in each secondary cell that are used to determined the PUCCH resource value within the subframe(s) [image: image4098.wmf]k
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10.1.3.2.3.2
PUCCH format 4 HARQ-ACK procedure with adaptive codebook

The procedure in this Subclause applies to a UE configured with PUCCH format 4 and codebooksizeDetermination-r13 = dai.
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If the UE is configured with the higher layer parameter EIMTA-MainConfigServCell-r12 on the primary cell, 
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If the UE is not configured with the higher layer parameter EIMTA-MainConfigServCell-r12 on the primary cell, 

-
for a single PDSCH transmission only on the primary cell indicated by the detection of a corresponding EPDCCH in subframe [image: image4198.wmf]m
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If EPDCCH-PRB-set [image: image4205.wmf]q
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where [image: image4207.wmf]ECCE,q
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If the UE is configured with the higher layer parameter EIMTA-MainConfigServCell-r12 on the primary cell, 

-
for a single PDSCH transmission only on the primary cell indicated by the detection of a corresponding EPDCCH in subframe [image: image4235.wmf]m
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for a single EPDCCH indicating downlink SPS release (defined in Subclause 9.2) in subframe [image: image4237.wmf]m
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if EPDCCH-PRB-set [image: image4242.wmf]q

is configured for localized transmission
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If EPDCCH-PRB-set [image: image4383.wmf]q

is configured for localized transmission
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. If a UE is configured for two antenna port transmission for PUCCH format 3, a PUCCH resource value in Table 10.1.2.2.2-1 maps to two PUCCH resources with the first PUCCH resource [image: image4448.wmf])
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10.1.3.2.4
PUCCH format 5 HARQ-ACK procedure

TDD HARQ-ACK feedback procedures for a UE configured with PUCCH format 5 and codebooksizeDetermination-r13 = cc is described in Subclause 10.1.3.2.4.1.

TDD HARQ-ACK feedback procedures for a UE configured with PUCCH format 5 and codebooksizeDetermination-r13 = dai is described in Subclause 10.1.3.2.4.2.

10.1.3.2.4.1
PUCCH format 5 HARQ-ACK procedure without adaptive codebook

The HARQ-ACK feedback procedure for PUCCH format 5 HARQ-ACK procedure is as described in Subclause 10.1.3.2.3.1, by replacing 
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10.1.3.2.4.2
PUCCH format 5 HARQ-ACK procedure with adaptive codebook

The HARQ-ACK feedback procedure for PUCCH format 5 HARQ-ACK procedure is as described in Subclause 10.1.3.2.3.2, by replacing 
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10.1.3A
FDD-TDD HARQ-ACK feedback procedures for primary cell frame structure type 2

A UE is configured by higher layers to use either PUCCH format 1b with channel selection or PUCCH format 3/4/5 for transmission of HARQ-ACK. 

For a serving cell, if the serving cell is frame structure type 1, and a UE is not configured to monitor PDCCH/EPDCCH in another serving cell for scheduling the serving cell, set [image: image4458.wmf]K

is defined in Table 10.1.3A-1, otherwise set [image: image4459.wmf]K

is defined in Table 10.1.3.1-1.

PUCCH format 1b with channel selection is not supported if a UE is configured with more than two serving cells, or if the DL-reference UL/DL configuration 5 (as defined in Subclause 10.2) is defined for any serving cell, or if the DL-reference UL/DL configuration of a serving cell with frame structure type 1 belongs to {2, 3, 4} and the UE is not configured to monitor PDCCH/EPDCCH in another serving cell for scheduling the serving cell.

If a UE is configured with the parameter EIMTA-MainConfigServCell-r12 for at least one serving cell and is configured with PUCCH format 3 without PUCCH format 4/5 configured, the UE is not expected to be configured with more than two serving cells having DL-reference UL/DL configuration 5.
If a UE is configured to use PUCCH format 1b with channel selection for HARQ-ACK transmission, for the serving cells,

-
if more than 4 HARQ-ACK bits for [image: image4460.wmf]M

multiple downlink and special subframes associated with a single UL subframe n, where [image: image4461.wmf]M

 is as defined in Subclause 10.1.3.2.1 for case where the UE is configured with two serving cells with different UL/DL configurations,

-
spatial HARQ-ACK bundling across multiple codewords within a downlink or special subframe is performed for each serving cell by a logical AND operation of all the corresponding individual HARQ-ACKs, and the bundled HARQ-ACK bits for each serving cell is transmitted using PUCCH format 1b with channel selection,

-
otherwise,

-
spatial HARQ-ACK bundling is not performed, and the HARQ-ACK bits are transmitted using PUCCH format 1b with channel selection. 

If a UE is configured to use PUCCH format 3 without PUCCH format 4/5 configured for HARQ-ACK transmission, for the serving cells,

-
if more than 21 HARQ-ACK bits for [image: image4462.wmf]M

 multiple downlink and special subframes associated with a single UL subframe n, where [image: image4463.wmf]M

 as defined in Subclause 10.1.3.2.2 for the case of UE configured with more than one serving cell and if at least two cells have different UL/DL configurations,

-
spatial HARQ-ACK bundling across multiple codewords within a downlink or special subframe is performed for each serving cell by a logical AND operation of all of the corresponding individual HARQ-ACKs, and PUCCH format 3 is used,

-
otherwise,

-
spatial HARQ-ACK bundling is not performed, and the HARQ-ACK bits are transmitted using PUCCH format 3. 

-
UE shall determine the number of HARQ-ACK bits, [image: image4464.wmf]O

, associated with an UL subframe n according to [image: image4465.wmf]å
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is the number of HARQ-bits for the c-th serving cell defined in Subclause 7.3.4. If a UE is not configured to monitor PDCCH/EPDCCH in another serving cell for scheduling a serving cell with frame structure type 1, and the DL-reference UL/DL configuration of the serving cell belongs to {2, 3, 4, 5}, then the UE is not expected to be configured with [image: image4468.wmf]DL
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HARQ-ACK transmission on two antenna ports [image: image4470.wmf]])
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 is supported for PUCCH format 3. 

HARQ-ACK transmission on two antenna ports [image: image4471.wmf]])
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 is supported for PUCCH format 1b with channel selection and with two configured serving cells.

The FDD-TDD HARQ-ACK feedback procedure for PUCCH format 1b with channel selection follows the HARQ-ACK procedure described in Subclause 10.1.3.2.1 for the case of UE configured with two serving cells with different UL/DL configurations, and for PUCCH format 3/4/5 follows the HARQ-ACK procedure described in Subclause 10.1.3.2.2/10.1.3.2.3/10.2.3.2.4 for the case of UE configured with more than one serving cell and if at least two cells have different UL/DL configurations.

Table 10.1.3A-1: Downlink association set [image: image4472.wmf]K
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 for FDD-TDD and serving cell frame structure type 1
	DL-reference UL/DL

Configuration
	Subframe n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

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

	1
	-
	-
	7, 6
	6, 5, 4
	-
	-
	-
	7, 6
	6, 5, 4
	-

	2
	-
	-
	8, 7, 6, 5, 4
	-
	-
	-
	-
	8, 7, 6, 5, 4
	-
	-

	3
	-
	-
	11, 10, 9, 8, 7, 6
	6, 5
	5, 4
	-
	-
	-
	-
	-

	4
	-
	-
	12, 11, 10, 9, 8, 7
	7, 6, 5, 4
	-
	-
	-
	-
	-
	-

	5
	-
	-
	13, 12, 11, 10, 9, 8, 7, 6, 5, 4
	-
	-
	-
	-
	-
	-
	-

	6
	-
	-
	8, 7
	7, 6
	6, 5
	-
	-
	7
	7, 6, 5
	-


10.1.4
HARQ-ACK Repetition procedure

For a non-BL/CE UE, HARQ-ACK repetition is enabled or disabled by a UE specific parameter ackNackRepetition configured by higher layers. Once enabled, the UE shall repeat any HARQ-ACK transmission with a repetition factor [image: image4474.wmf]ANRep
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 is provided by higher layers and includes the initial HARQ-ACK transmission, until HARQ-ACK repetition is disabled by higher layers. For a PDSCH transmission without a corresponding PDCCH/EPDCCH detected, the UE shall transmit the corresponding HARQ-ACK response [image: image4476.wmf]ANRep
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 times using PUCCH resource [image: image4477.wmf])

~

,

1

(

PUCCH

p

n

 configured by higher layers. For a PDSCH transmission with a corresponding PDCCH/EPDCCH detected, or for a PDCCH/EPDCCH indicating downlink SPS release, the UE shall first transmit the corresponding HARQ-ACK response once using PUCCH resource derived from the corresponding PDCCH CCE index or EPDCCH ECCE index (as described in Subclauses 10.1.2 and 10.1.3), and repeat the transmission of the corresponding HARQ-ACK response [image: image4478.wmf]1
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is configured by higher layers.
HARQ-ACK repetition is only applicable for UEs configured with one serving cell for FDD and TDD. For TDD, HARQ-ACK repetition is only applicable for HARQ-ACK bundling. 

HARQ-ACK repetition can be enabled with PUCCH format 1a/1b on two antenna ports. For a UE configured for two antenna port transmission for HARQ-ACK repetition with PUCCH format 1a/1b, a PUCCH resource value [image: image4481.wmf])
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10.1.5
Scheduling Request (SR) procedure

A non-BL/CE UE is configured by higher layers to transmit the SR on one antenna port or two antenna ports. 
For a non-BL/CE UE, the scheduling request shall be transmitted on the PUCCH resource(s) [image: image4488.wmf])
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 is configured by higher layers unless the SR coincides in time with the transmission of HARQ-ACK using PUCCH Format 3/4/5 in which case the SR is multiplexed with HARQ-ACK according to Subclause 5.2.3.1 of [4]. The subframe-based SR configuration for SR transmission periodicity [image: image4491.wmf]PERIODICITY
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 is defined in Table 10.1.5-1 by the parameter sr-ConfigIndex [image: image4493.wmf]SR
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Subframe-based SR transmission instances are the uplink subframes satisfying [image: image4494.wmf](
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The slot-based SR configuration for SR transmission periodicity [image: image4495.wmf]PERIODICITY
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 is defined in Table 10.1.5-1A by the parameter sr-ConfigIndexSlot [image: image4497.wmf]SR
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 given by higher layers. 

Slot-based SR transmission instances are the uplink slots satisfying
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The subslot-based SR configuration for SR transmission periodicity [image: image4499.wmf]PERIODICITY
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 and SR subslot offset [image: image4500.wmf]OFFSET,SR
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 is defined in Table 10.1.5-1B by the parameter sr-ConfigIndexSubslot [image: image4501.wmf]SR
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 given by higher layers. 

Subslot-based SR transmission instances are the uplink slots satisfying
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 is the subslot index within a subframe.

For a BL/CE UE, the scheduling request shall be transmitted on the PUCCH resource(s) 
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 is defined in Table 10.1.5-1 by the parameter sr-ConfigIndex [image: image4509.wmf]SR

I

 given by higher layers. The SR transmission instances are 
[image: image4510.wmf](

)

m

rep

 

PUCCH,

N

 consecutive BL/CE uplink subframes when 
[image: image4511.wmf](

)

m

rep

 

PUCCH,

N

>1, or one (BL/CE or non-BL/CE) uplink subframe when 
[image: image4512.wmf](

)

m

rep

 

PUCCH,

N

=1, where [image: image4513.wmf](

)

m

rep

 

PUCCH,

N

 is provided by higher layer parameter NumRepetitionCE-format1, starting from a subframe satisfying [image: image4514.wmf](

)

OFFSET,SRPERIODICITY

10/2mod0

fs

nnNSR

´+-=

êú

ëû

.

Table 10.1.5-1: UE-specific SR periodicity and subframe offset configuration for subframe-based SR

	SR configuration Index
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Table 10.1.5-1A: UE-specific SR periodicity and slot offset configuration for slot-based SR

	SR configuration Index
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Table 10.1.5-1B: UE-specific SR periodicity and subslot offset configuration for subslot-based SR

	SR configuration Index
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	SR periodicity (number of subslots)
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	SR subslot offset
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10.2
Uplink HARQ-ACK timing

For TDD or for FDD-TDD and primary cell frame structure type 2 or for FDD-TDD and primary cell frame structure type 1, if a UE configured with EIMTA-MainConfigServCell-r12 for a serving cell, "UL/DL configuration" of the serving cell in Subclause 10.2 refers to the UL/DL configuration given by the parameter eimta-HARQ-ReferenceConfig-r12 for the serving cell unless specified otherwise.

For TDD serving cell not configured for PUSCH/PUCCH transmission, "UL/DL configuration" of the serving cell in Subclause 10.2 refers to the UL/DL configuration given by the parameter harq-ReferenceConfig-r14 for the serving cell unless specified otherwise

For a non-BL/CE UE, for FDD or for FDD-TDD and primary cell frame structure type 1, the UE shall upon detection of a PDSCH transmission in subframe n-4 intended for the UE and for which an HARQ-ACK shall be provided, transmit the HARQ-ACK response in subframe n. If HARQ-ACK repetition is enabled, upon detection of a PDSCH transmission in subframe n-4 intended for the UE and for which HARQ-ACK response shall be provided, and if the UE is not repeating the transmission of any HARQ-ACK in subframe [image: image4545.wmf]n

 corresponding to a PDSCH transmission in subframes [image: image4546.wmf]3
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shall not transmit any HARQ-ACK response repetitions corresponding to any detected PDSCH transmission in subframes [image: image4555.wmf]3
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For TDD and a UE configured with EIMTA-MainConfigServCell-r12 for at least one serving cell, if the UE is configured with one serving cell or if the UE is configured with more than one serving cell and the TDD UL/DL configuration of all the configured serving cells is the same, the DL-reference UL/DL configuration for a serving cell is the UL/DL configuration of the serving cell.
For FDD-TDD and primary cell frame structure type 1, if a serving cell is a secondary serving cell with frame structure type 2, the DL-reference UL/DL configuration for the serving cell is the UL/DL configuration of the serving cell.
For TDD, if the UE is configured with more than one serving cell and if at least two serving cells have different UL/DL configurations and if a serving cell is a primary cell, then the primary cell UL/DL configuration is the DL-reference UL/DL configuration for the serving cell. 

For FDD-TDD and primary cell frame structure type 2, if a serving cell is a primary cell or if a serving cell is a secondary cell with frame structure type 1, then the primary cell UL/DL configuration is the DL-reference UL/DL configuration for the serving cell.

For TDD and if the UE is configured with more than one serving cell and if at least two serving cells have different UL/DL configurations and if the UE is not configured with harqTimingTDD = TRUE and if a serving cell is a secondary cell, or for FDD-TDD and primary cell frame structure type 2 and if the UE is not configured with harqTimingTDD = TRUE and if a serving cell is a secondary cell with frame structure type 2 

-
if the pair formed by (primary cell UL/DL configuration, serving cell UL/DL configuration ) belongs to Set 1 in Table 10.2-1 or 
-
if the UE is not configured to monitor PDCCH/EPDCCH in another serving cell for scheduling the serving cell, and if the pair formed by (primary cell UL/DL configuration, serving cell UL/DL configuration ) belongs to Set 2 or Set 3 in Table 10.2-1 or
-
if the UE is configured to monitor PDCCH/EPDCCH in another serving cell for scheduling the serving cell, and if the pair formed by (primary cell UL/DL configuration, serving cell UL/DL configuration) belongs to Set 4 or Set 5 in Table 10.2-1

then the DL-reference UL/DL configuration for the serving cell is defined in the corresponding Set in Table 10.2-1.

For TDD and if the UE is configured with more than one serving cell and if at least two serving cells have different UL/DL configurations and if the UE is configured with harqTimingTDD = TRUE and if a serving cell is a secondary cell, or for FDD-TDD and primary cell frame structure type 2 and if the UE is configured with harqTimingTDD = TRUE and if a serving cell is a secondary cell with frame structure type 2 

-
if the UE is configured to monitor PDCCH/EPDCCH in another serving cell for scheduling the serving cell, and if the pair formed by (primary cell UL/DL configuration, serving cell UL/DL configuration) belongs to Set 1 or Set 4 or Set 5 in Table 10.2-1, then the DL-reference UL/DL configuration for the serving cell is defined in the corresponding Set in Table 10.2-1;

-
if the UE is not configured to monitor PDCCH/EPDCCH in another serving cell for scheduling the serving cell, and then the primary cell UL/DL configuration is the DL-reference UL/DL configuration for the serving cell.

For a UE not configured with PUCCH format 4 or PUCCH format 5, for TDD and if a UE is configured with more than one serving cell and if at least two serving cells have different UL/DL configurations or for FDD-TDD and primary cell frame structure type 2, if the DL-reference UL/DL configuration for at least one serving cell is TDD UL/DL Configuration 5, then the UE is not expected to be configured with more than two serving cells. 

For TDD and a non-BL/CE UE not configured with EIMTA-MainConfigServCell-r12 for any serving cell, if the UE is configured with one serving cell, or the UE is configured with more than one serving cell and the UL/DL configurations of all serving cells is same, then the UE shall upon detection of a PDSCH transmission within subframe(s) [image: image4557.wmf]k
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 is defined in Table 10.1.3.1-1 intended for the UE and for which HARQ-ACK response shall be provided, transmit the HARQ-ACK response in UL subframe n. 

For a UE not configured with harqTimingTDD = TRUE, for TDD and if a UE is configured with more than one serving cell and if at least two serving cells have different UL/DL configurations, or if a UE is configured with EIMTA-MainConfigServCell-r12 for at least one serving cell, or for FDD-TDD and primary cell frame structure type 2 and if a serving cell c is frame structure type 2, then the UE shall upon detection of a PDSCH transmission within subframe(s) [image: image4560.wmf]k

n
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 for serving cell [image: image4561.wmf]c

, where [image: image4562.wmf]c

K

k

Î

 intended for the UE and for which HARQ-ACK response shall be provided, transmit the HARQ-ACK response in UL subframe n, wherein set [image: image4563.wmf]c

K

contains values of [image: image4564.wmf]K
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such that subframe n-k corresponds to a DL subframe or a special subframe for serving cell [image: image4565.wmf]c

, where DL subframe or special subframe of serving cell [image: image4566.wmf]c

 is according to the higher layer parameter eimta-HARQ-ReferenceConfig-r12 if the UE is configured with the higher layer parameter EIMTA-MainConfigServCell-r12 for serving cell [image: image4567.wmf]c

; [image: image4568.wmf]K

 defined in Table 10.1.3.1-1 (where "UL/DL configuration" in Table 10.1.3.1-1 refers to the "DL-reference UL/DL configuration") is associated with subframe n. 
For a UE configured with harqTimingTDD = TRUE, for TDD and if a UE is configured with more than one serving cell and if at least two serving cells have different UL/DL configurations, or for FDD-TDD and primary cell frame structure type 2 and if a serving cell c is frame structure type 2, 
-
if the UE is configured to monitor PDCCH/EPDCCH in another serving cell for scheduling the serving cell [image: image4569.wmf]c

, then the UE shall upon detection of a PDSCH transmission within subframe(s) [image: image4570.wmf]k
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 intended for the UE and for which HARQ-ACK response shall be provided, transmit the HARQ-ACK response in UL subframe n, wherein set [image: image4573.wmf]c
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such that subframe n-k corresponds to a DL subframe or a special subframe for serving cell [image: image4575.wmf]c
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 is defined in Table 10.1.3.1-1 (where "UL/DL configuration" in Table 10.1.3.1-1 refers to the "DL-reference UL/DL configuration") is associated with subframe n. 
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such that subframe n-k corresponds to a DL subframe or a special subframe for serving cell [image: image4583.wmf]c
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 is defined in Table 10.1.3A-1 (where "UL/DL configuration" in Table 10.1.3A-1 refers to the "DL-reference UL/DL configuration") is associated with subframe n.
For a non-BL/CE UE, and for FDD-TDD and primary cell frame structure type 2, if a serving cell [image: image4585.wmf]c

 is frame structure type 1 and a UE is not configured to monitor PDCCH/EPDCCH in another serving cell for scheduling the serving cell [image: image4586.wmf]c

, then the UE shall upon detection of a PDSCH transmission within subframe(s) [image: image4587.wmf]k

n

-

 for serving cell [image: image4588.wmf]c

, where [image: image4589.wmf]c

K

k

Î

, [image: image4590.wmf]c

KK

=

and [image: image4591.wmf]K

is defined in Table 10.1.3A-1 intended for the UE and for which HARQ-ACK response shall be provided, transmit the HARQ-ACK response in subframe n. 

For FDD-TDD and primary cell frame structure type 2, if a serving cell [image: image4592.wmf]c
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is defined in Table 10.1.3.1-1, intended for the UE and for which HARQ-ACK response shall be provided, transmit the HARQ-ACK response in subframe n, where "UL/DL configuration" in Table 10.1.3.1-1 refers to the "DL-reference UL/DL configuration" of serving cell [image: image4599.wmf]c
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For TDD, if HARQ-ACK repetition is enabled, upon detection of a PDSCH transmission within subframe(s) [image: image4600.wmf]k
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 is defined in Table 10.1.3.1-1 intended for the UE and for which HARQ-ACK response shall be provided, and if the UE is not repeating the transmission of any HARQ-ACK in subframe [image: image4603.wmf]n
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shall not transmit any HARQ-ACK response repetitions corresponding to any detected PDSCH transmission in subframes [image: image4613.wmf]k
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For TDD, HARQ-ACK bundling, if the UE detects that at least one downlink assignment has been missed as described in Subclause 7.3, the UE shall not transmit HARQ-ACK on PUCCH if HARQ-ACK is the only UCI present in a given subframe. 

For FDD, a BL/CE UE shall upon detection of a PDSCH intended for the UE and for which an HARQ-ACK shall be provided, transmit the HARQ-ACK response using the same 
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 derived according to Subclause 10.1.2.1 in subframe(s) n+ki with i =0,1, …, N-1, where

-
subframe n-4 is the last subframe in which the PDSCH is transmitted; and

-
0≤k0<k1<…,kN-1 and the value of
[image: image4619.wmf](

)

m

rep

 

PUCCH,

N

N

=

 and 
[image: image4620.wmf](

)

m

rep

 

PUCCH,

N

 is provided by higher layer parameter pucch-NumRepetitionCE-format1 if the PDSCH does not contain a contention resolution or RRCConnectionSetup, otherwise it is provided by higher layer parameter pucch-NumRepetitionCE-Msg4-Level0-r13, pucch-NumRepetitionCE-Msg4-Level1-r13, pucch-NumRepetitionCE-Msg4-Level2-r13 or pucch-NumRepetitionCE-Msg4-Level3-r13 depending on whether the most recent PRACH coverage enhancement level for the UE is 0, 1, 2 or 3, respectively; and

if N>1
-
subframe(s) n+ki with i=0,1,…,N-1 are N consecutive BL/CE UL subframe(s) immediately after subframe n-1, and the set of BL/CE UL subframes are configured by higher layers;

otherwise

-
k0 =0
For TDD, a BL/CE UE shall upon detection of a PDSCH within subframe(s) [image: image4621.wmf]k
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 is defined in Table 10.1.3.1-1 intended for the UE and for which HARQ-ACK response shall be provided, transmit the HARQ-ACK response using the same 
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-
subframe n-k is the last subframe in which the PDSCH is transmitted; and

-
0≤k0<k1<…,kN-1 and the value of
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PUCCH,
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 is provided by higher layers parameter pucch-NumRepetitionCE-format1 if the PDSCH does not contain a contention resolution or RRCConnectionSetup, otherwise it is provided by higher layer parameter pucch-NumRepetitionCE-Msg4-Level0-r13, pucch-NumRepetitionCE-Msg4-Level1-r13, pucch-NumRepetitionCE-Msg4-Level2-r13 or pucch-NumRepetitionCE-Msg4-Level3-r13 depending on whether the most recent PRACH coverage enhancement level for the UE is 0, 1, 2 or 3, respectively; and

if N>1
-
subframe(s) n+ki with i=0,1,…,N-1 are N consecutive BL/CE UL subframe(s) immediately after subframe n-1, and the set of BL/CE UL subframes are configured by higher layers;

otherwise

-
k0 =0
The uplink timing for the ACK corresponding to a detected PDCCH/EPDCCH indicating downlink SPS release shall be the same as the uplink timing for the HARQ-ACK corresponding to a detected PDSCH, as defined above. 

For a BL/CE UE, the uplink timing for the ACK corresponding to a detected MPDCCH indicating downlink SPS release shall be the same as the uplink timing for the HARQ-ACK corresponding to a detected PDSCH, as defined above.

For a BL/CE UE, if a first HARQ-ACK transmission associated to a first set of PDSCH partially collides with a second HARQ-ACK transmission associated to a second set of PDSCH transmissions, the first set of PDSCH transmissions being detected before the second set of PDSCH transmissions, the UE shall drop the second HARQ-ACK transmission.
Table 10.2-1: DL-reference UL/DL configuration for serving cell based on pair formed by (primary cell UL/DL configuration, secondary cell UL/DL configuration)

	Set #
	(Primary cell UL/DL configuration, 
Secondary cell UL/DL configuration)
	DL-reference 
UL/DL configuration

	Set 1
	(0,0)
	0

	
	(1,0),(1,1),(1,6)
	1

	
	(2,0),(2,2),(2,1),(2,6)
	2

	
	(3,0),(3,3),(3,6)
	3

	
	(4,0),(4,1),(4,3),(4,4),(4,6)
	4

	
	(5,0),(5,1),(5,2),(5,3),(5,4),(5,5),(5,6)
	5

	
	(6,0),(6,6)
	6

	Set 2
	(0,1),(6,1)
	1

	
	(0,2),(1,2),(6,2)
	2

	
	(0,3),(6,3)
	3

	
	(0,4),(1,4),(3,4),(6,4)
	4

	
	(0,5),(1,5),(2,5),(3,5),(4,5),(6,5)
	5

	
	(0,6)
	6

	Set 3
	(3,1),(1,3)
	4

	
	(3,2),(4,2),(2,3),(2,4)
	5

	Set 4
	(0,1),(0,2),(0,3),(0,4),(0,5),(0,6)
	0

	
	(1,2),(1,4),(1,5)
	1

	
	(2,5)
	2

	
	(3,4),(3,5)
	3

	
	(4,5)
	4

	
	(6,1),(6,2),(6,3),(6,4),(6,5)
	6

	Set 5
	(1,3)
	1

	
	(2,3),(2,4)
	2

	
	(3,1),(3,2)
	3

	
	(4,2)
	4
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