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5.1.2.1
UE behaviour

If serving cell 
[image: image1.wmf]c

is the primary cell, the setting of the UE Transmit power
[image: image2.wmf]PUCCH

P

for the physical uplink control channel (PUCCH) transmission in subframe i for serving cell [image: image3.wmf]c

 is defined by


[image: image4.wmf](

)

(

)

(

)

(

)

ï

þ

ï

ý

ü

ï

î

ï

í

ì

+

D

+

D

+

+

+

=

i

g

F

F

n

n

n

h

PL

P

i

P

i

P

TxD

SR

HARQ

CQI

c

)

'

(

,

),

(

min

F_PUCCH

,

0_PUCCH

c

CMAX,

PUCCH

 [dBm]

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 
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 for PUCCH in subframe i is computed by 
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where 

-
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is the configured UE transmit power defined in [6] in subframe i for serving cell 
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. If the UE transmits PUSCH without PUCCH in subframe 
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 for the serving cell c, for the accumulation of TPC command for PUCCH, the UE shall assume 
[image: image10.wmf])

(

c

CMAX,

i

P

 as given by subclause 5.1.1.1. 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 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].

-
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 PUCCH format 1a, where each PUCCH format (F ) is defined in Table 5.4-1 of [3].

-
If the UE is configured by higher layers to transmit PUCCH on two antenna ports, the value of 
[image: image15.wmf])

'

(

F

TxD

D

is provided by higher layers where each PUCCH format F' is defined in Table 5.4-1 of [3] ; otherwise, 
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 is a PUCCH format dependent value, where 
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 corresponds to the number of information bits for the channel quality information defined in subclause 5.2.3.3 in [4]. 
[image: image19.wmf]SR

n

 = 1 if subframe 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 
[image: image21.wmf]HARQ
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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 i. 

-
For 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 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
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-
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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 is a parameter composed of the sum of a parameter 
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 provided by higher layers and a parameter 
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 provided by higher layers.

-
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d

 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 an EPDCCH with DCI format  1A/1B/1D/1/2A/2/2B/2C/2D for the primary cell, or sent jointly coded with other UE specific PUCCH correction values on a PDCCH with DCI format 3/3A whose CRC parity bits are scrambled with TPC-PUCCH-RNTI.

-
If a 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. 

-
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.

-
If the UE decodes 

-
a PDCCH with DCI format 1A/1B/1D/1/2A/2/2B/2C/2D or 

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

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.


Else 

-
if the UE decodes a PDCCH with DCI format 3/3A, the UE shall use the 
[image: image37.wmf]PUCCH
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 provided in that PDCCH


else the UE shall set 
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 = 0 dB.
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 where 
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 is the current PUCCH power control adjustment state and where 
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is the first value after reset.

-
For FDD or FDD-TDD and primary cell frame structure type 1, 
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 and 
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-
For TDD, values of 
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 and 
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 are given in Table 10.1.3.1-1, 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 
[image: image46.wmf]PUCCH

d

 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 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 is validated as an SPS activation PDCCH/EPDCCH, or the PDCCH/EPDCCH with DCI format 1A is validated as an SPS release PDCCH/EPDCCH, then 
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 is 0dB.

-
The 
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 dB values signalled on PDCCH 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, 

-
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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

-

[image: image59.wmf]()(1)

gigi

=-

 if 
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 is not an uplink subframe in TDD or FDD-TDD and primary cell frame structure type 2.

Table 5.1.2.1-1: Mapping of TPC Command Field in DCI format 1A/1B/1D/1/2A/2B/2C/2D/2/3 to 
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 values

	TPC Command Field in

DCI format 1A/1B/1D/1/2A/2B/2C/2D/2/3
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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 
[image: image63.wmf]PUCCH

d

 values

	TPC Command Field in

DCI format 3A
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 [dB]

	0
	-1

	1
	1


7.2.2
Periodic CSI Reporting using PUCCH

A UE is semi-statically configured by higher layers to periodically feed back different CSI components (CQI, PMI, PTI, and/or RI) on the PUCCH using the reporting modes given in Table 7.2.2-1 and described below. A UE in transmission mode 10 can be configured by higher layers for multiple periodic CSI reports corresponding to one or more CSI processes per serving cell on PUCCH.  

Table 7.2.2-1: CQI and PMI Feedback Types for PUCCH CSI reporting Modes

	
	
	PMI Feedback Type

	
	
	No PMI
	Single PMI

	PUCCH CQI

Feedback Type
	Wideband

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

	
	UE Selected

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


For each of the transmission modes defined in subclause 7.1, the following periodic CSI reporting modes are supported on PUCCH:

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

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

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

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

Transmission mode 5
: Modes 1-1, 2-1

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

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

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

Transmission mode 9 
: Modes 1-1, 2-1 if the UE is configured with PMI/RI reporting and number of CSI-RS ports>1; modes 1-0, 2-0 if the UE is configured without PMI/RI reporting or number of CSI-RS ports=1.

Transmission mode 10 
: Modes 1-1, 2-1 if the UE is configured with PMI/RI reporting and number of CSI-RS ports>1; modes 1-0, 2-0 if the UE is configured without PMI/RI reporting or number of CSI-RS ports=1.

For a UE configured in transmission mode 1-9, one periodic CSI reporting mode for each serving cell is configured by higher-layer signalling. 

For a UE configured in transmission mode 10, one or more periodic CSI reporting modes for each serving cell are configured by higher-layer signalling. 

For a UE configured with transmission mode 9 or 10, and with 8 CSI-RS ports, mode 1-1 is configured to be either submode 1 or submode 2 via higher-layer signaling using the parameter PUCCH_format1-1_CSI_reporting_mode. 

For a UE configured with transmission mode 8, 9 or 10, and with alternativeCodeBookEnabledFor4TX-r12=TRUE configured, mode 1-1 is configured to be either submode 1 or submode 2 via higher-layer signaling using the parameter PUCCH_format1-1_CSI_reporting_mode.

For the UE-selected subband CQI, a CQI report in a certain subframe of a certain serving cell describes the channel quality in a particular part or in particular parts of the bandwidth of that serving cell described subsequently as bandwidth part (BP) or parts. The bandwidth parts shall be indexed in the order of increasing frequency and non-increasing sizes starting at the lowest frequency. 

For each serving cell

-
There are a total of N subbands for a serving cell system bandwidth given by
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 then one of the subbands is of size
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-
A bandwidth part j is frequency-consecutive and consists of 
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subbands where J bandwidth parts span S or 
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 as given in Table 7.2.2-2. If 
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, k and J.  
-
Each bandwidth part j, where 0 ≤ j ≤ J-1, is scanned in sequential order according to increasing frequency.

-
For UE selected subband feedback a single subband out of 
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 subbands of a bandwidth part is selected along with a corresponding L-bit label indexed in the order of increasing frequency, where
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The CQI and PMI payload sizes of each PUCCH CSI reporting mode are given in Table 7.2.2-3.

The following CQI/PMI and RI reporting types with distinct periods and offsets are supported for the PUCCH CSI reporting modes given in Table 7.2.2-3: 

-
Type 1 report supports CQI feedback for the UE selected sub-bands 

-
Type 1a report supports subband CQI and second PMI feedback
-
Type 2, Type 2b, and Type 2c report supports wideband CQI and PMI feedback

-
Type 2a report supports wideband PMI feedback

-
Type 3 report supports RI feedback

-
Type 4 report supports wideband CQI

-
Type 5 report supports RI and wideband PMI feedback

-
Type 6 report supports RI and PTI feedback

For a UE configured in transmission mode 1-9 and for each serving cell, or for a UE configured in transmission mode 10 and for each CSI process in each serving cell, the periodicity 
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 (in subframes) and offset 
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 (in subframes) for CQI/PMI reporting are determined based on the parameter cqi-pmi-ConfigIndex (
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) given in Table 7.2.2-1A for FDD or for FDD-TDD with primary cell frame structure 1 and Table 7.2.2-1C for TDD or for FDD-TDD and primary cell frame structure type 2. The periodicity 
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 and relative offset 
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  for RI reporting are determined based on the parameter ri-ConfigIndex (
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) given in Table 7.2.2-1B. Both cqi-pmi-ConfigIndex and ri-ConfigIndex are configured by higher layer signalling.  The relative reporting offset for RI 
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 takes values from the set 
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. If a UE is configured to report for more than one CSI subframe set then parameter cqi-pmi-ConfigIndex and ri-ConfigIndex respectively correspond to the CQI/PMI and RI periodicity and relative reporting offset for subframe set 1 and cqi-pmi-ConfigIndex2 and ri-ConfigIndex2 respectively correspond to the CQI/PMI and RI periodicity and relative reporting offset for subframe set 2. For a UE configured with transmission mode 10, the parameters cqi-pmi-ConfigIndex , ri-ConfigIndex, cqi-pmi-ConfigIndex2 and ri-ConfigIndex2 can be configured for each CSI process.
In the case where wideband CQI/PMI reporting is configured:

-
The reporting instances for wideband CQI/PMI are subframes satisfying 
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-
In case RI reporting is configured, the reporting interval of the RI reporting is an integer multiple 
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 of period 
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 (in subframes). 

-
The reporting instances for RI are subframes satisfying 
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In the case where both wideband CQI/PMI and subband CQI (or subband CQI/second PMI for transmission modes 9 and 10) reporting are configured:

-
The reporting instances for wideband CQI/PMI and subband CQI (or subband CQI/second PMI for transmission modes 9 and 10) are subframes satisfying 
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· When PTI is not transmitted (due to not being configured) or the most recently transmitted PTI is equal to 1 for a UE configured in transmission modes 8 and 9, or for a UE configured in transmission mode 10 without a 'RI-reference CSI process' for a CSI process, or the transmitted PTI is equal to 1 reported in the most recent RI reporting instance for a CSI process when a UE is configured in transmission mode 10 with a 'RI-reference CSI process' for the CSI process, or the transmitted PTI is equal to 1 for a 'RI-reference CSI process' reported in the most recent RI reporting instance for a CSI process when a UE is configured in transmission mode 10 with the 'RI-reference CSI process' for the CSI process, and the most recent type 6 report for the CSI process is dropped:

· The wideband CQI/ wideband PMI (or wideband CQI/wideband second PMI for transmission modes 8, 9 and 10) report has period 
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. The integer 
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 is defined as 
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, where 
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 is the number of bandwidth parts.

· Between every two consecutive wideband CQI/ wideband PMI (or wideband CQI/wideband second PMI for transmission modes 8, 9 and 10) reports, the remaining 
[image: image98.wmf]JK
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 reporting instances are used in sequence for subband CQI (or subband CQI/second PMI for transmission modes 9 and 10) reports on 
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 full cycles of bandwidth parts except when the gap between two consecutive wideband CQI/PMI reports contains less than 
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 reporting instances due to a system frame number transition to 0, in which case the UE shall not transmit the remainder of the subband CQI (or subband CQI/second PMI for transmission modes 9 and 10) reports which have not been transmitted before the second of the two wideband CQI/ wideband PMI (or wideband CQI/wideband second PMI for transmission modes 8, 9 and 10) reports. Each full cycle of bandwidth parts shall be in increasing order starting from bandwidth part 0 to bandwidth part 
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. The parameter
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 is configured by higher-layer signalling.

· When the most recently transmitted PTI is 0 for a UE configured in transmission modes 8 and 9 or for a UE configured in transmission mode 10 without a 'RI-reference CSI process' for a CSI process, or the transmitted PTI is 0 reported in the most recent RI reporting instance for a CSI process when a UE is configured in transmission mode 10 with a 'RI-reference CSI process' for the CSI process, or the transmitted PTI is 0 for a 'RI-reference CSI process' reported in the most recent RI reporting instance for a CSI process when a UE is configured in transmission mode 10 with the 'RI-reference CSI process' for the CSI process, and the most recent type 6 report for the CSI process is dropped:

· The wideband first precoding matrix indicator report has period 
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is signalled by higher layers.

· Between every two consecutive wideband first precoding matrix indicator reports, the remaining  reporting instances are used for a wideband second precoding matrix indicator with wideband CQI as described below

-
In case RI reporting is configured, the reporting interval of RI is 
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 times the wideband CQI/PMI period 
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, and RI is reported on the same PUCCH cyclic shift resource as both the wideband CQI/PMI and subband CQI reports.

· The reporting instances for RI are subframes satisfying 
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In case of collision of a CSI report with PUCCH reporting type 3, 5, or 6 of one serving cell with a CSI report with PUCCH reporting type 1, 1a, 2, 2a, 2b, 2c, or 4 of the same serving cell the latter CSI report with PUCCH reporting type (1, 1a, 2, 2a, 2b, 2c, or 4) has lower priority and is dropped. 

For a serving cell and UE configured in transmission mode 10, in case of collision between CSI reports of same serving cell with PUCCH reporting type of the same priority, and the CSI reports corresponding to different CSI processes, the CSI reports corresponding to all CSI processes except the CSI process with the lowest csi-ProcessId-r11 are dropped. 
For a serving cell and UE configured in transmission mode 1-9 and configured with CSI subframe sets 
[image: image109.wmf]CSI,0

C

 and 
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C

 by the higher layer parameter csi-SubframePatternConfig-r12 for the serving cell, in case of collision between CSI reports of same serving cell with PUCCH reporting type of the same priority, the CSI report corresponding to CSI subframe set 
[image: image111.wmf]CSI,1
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 is dropped.

For a serving cell and UE configured in transmission mode 10 and configured with CSI subframe sets 
[image: image112.wmf]CSI,0

C

 and 
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 by the higher layer parameter csi-SubframePatternConfig-r12 for the serving cell, in case of collision between CSI reports of same serving cell with PUCCH reporting type of the same priority and the CSI reports corresponding to CSI processes with same csi-ProcessId-r11, the CSI report corresponding to CSI subframe set 
[image: image114.wmf]CSI,1
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 is dropped.
If the UE is configured with more than one serving cell, the UE transmits a CSI report of only one serving cell in any given subframe. For a given subframe, in case of collision of a CSI report with PUCCH reporting type 3, 5, 6, or 2a of one serving cell with a CSI report with PUCCH reporting type 1, 1a, 2, 2b, 2c, or 4 of another serving cell, the latter CSI with PUCCH reporting type (1, 1a, 2, 2b, 2c, or 4) has lower priority and is dropped. For a given subframe, in case of collision of CSI report with PUCCH reporting type 2, 2b, 2c, or 4 of one serving cell with CSI report with PUCCH reporting type 1 or 1a of another serving cell, the latter CSI report with PUCCH reporting type 1, or 1a has lower priority and is dropped.

For a given subframe and serving cells with UE configured in transmission mode 1-9, in case of collision between CSI reports of these different serving cells with PUCCH reporting type of the same priority, the CSI reports for all these serving cells except the serving cell with lowest ServCellIndex are dropped.

For a given subframe and serving cells with UE configured in transmission mode 10, in case of collision between CSI reports of different serving cells with PUCCH reporting type of the same priority and the CSI reports corresponding to CSI processes with same csi-ProcessId-r11, the CSI reports of all serving cells except the serving cell with lowest ServCellIndex are dropped.

For a given subframe and serving cells with UE configured in transmission mode 10, in case of collision between CSI reports of different serving cells with PUCCH reporting type of the same priority and the CSI reports corresponding to CSI processes with different csi-ProcessId-r11, the CSI reports of all serving cells except the serving cell with CSI reports corresponding to CSI process with the lowest csi-ProcessId-r11 are dropped. 

For a given subframe, in case of collision between CSI report of a given serving cell with UE configured in transmission mode 1-9, and CSI report(s) corresponding to CSI process(es) of a different serving cell with the UE configured in transmission mode 10, and the CSI reports of the serving cells with PUCCH reporting type of the same priority, the CSI report(s) corresponding to CSI process(es) with csi-ProcessId-r11 > 1 of the different serving cell are dropped.

For a given subframe, in case of collision between CSI report of a given serving cell with UE configured in transmission mode 1-9, and CSI report corresponding to CSI process with csi-ProcessId-r11 = 1 of a different serving cell with the UE configured in transmission mode 10, and the CSI reports of the serving cells with PUCCH reporting type of the same priority, the CSI report of the serving cell with highest ServCellIndex is dropped.

See subclause 10.1 for UE behaviour regarding collision between CSI and HARQ-ACK and the corresponding PUCCH format assignment.

The CSI report of a given PUCCH reporting type shall be transmitted on the PUCCH resource 
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 as defined in [3], where 
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 is UE specific and configured by higher layers for each serving cell.

If the UE is not configured for simultaneous PUSCH and PUCCH transmission or, if the UE is configured for simultaneous PUSCH and PUCCH transmission and not transmitting PUSCH, in case of collision between CSI and positive SR in a same subframe, CSI is dropped.
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For TDD or FDD-TDD and primary cell frame structure type 2 periodic CQI/PMI reporting, the following periodicity values apply for a serving cell c depending on the TDD UL/DL configuration of the primary cell [3], where the UL/DL configuration corresponds to the eimta-HARQ-ReferenceConfig-r12 for the primary cell if the UE is configured with the parameter EIMTA-MainConfigServCell-r12 for the primary cell:

-
The reporting period of 
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 is applicable for the serving cell c only if TDD UL/DL configuration of the primary cell belongs to {0, 1, 3, 4, 6}, and where all UL subframes of the primary cell in a radio frame are used for CQI/PMI reporting.
-
The reporting period of 
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 is applicable for the serving cell c only if TDD UL/DL configuration of the primary cell belongs to {0, 1, 2, 6}.

-
The reporting periods of 
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 are applicable for the serving cell c for any TDD UL/DL configuration of the primary cell.

For a serving cell with 
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, Mode 2-0 and Mode 2-1 are not supported for that serving cell. 

The sub-sampled codebook for PUCCH mode 1-1 submode 2 for 8 CSI-RS ports is defined in Table 7.2.2-1D for first and second precoding matrix indicator 
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 and 
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.  Joint encoding of rank and first precoding matrix indicator 
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 for PUCCH mode 1-1 submode 1 for 8 CSI-RS ports is defined in Table 7.2.2-1E. The sub-sampled codebook for PUCCH mode 2-1 for 8 CSI-RS ports is defined in Table 7.2.2-1F for PUCCH Reporting Type 1a.
~~~~~~~~~~text omitted~~~~~~~~~~~

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 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: image192.wmf]k
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 for serving cell c, where [image: image193.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: image194.wmf]c
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contains values of [image: image195.wmf]K
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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: image196.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: image197.wmf]c
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 is  the number of elements in set [image: image198.wmf]c
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associated with subframe n for serving cell c.
For the remainder of this subclause [image: image199.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 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: image200.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: image201.wmf]'

k

n

-
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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: image203.wmf]UL
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 is set to 4 by the DAI in DCI format 0/4 if transmitted. 
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: image204.wmf]k
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, and shall be updated from subframe to subframe. Denote [image: image206.wmf]DL
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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: image207.wmf]m
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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: image211.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: image212.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: image216.wmf]k
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If PUCCH format 3 is configured for transmission of HARQ-ACK, the HARQ-ACK feedback bits [image: image218.wmf]ACK
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 for the c-th serving cell configured by RRC are constructed as follows, where c≥0, [image: image219.wmf]DL
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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 and [image: image220.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 adjusted based on a detected DCI format 0/4 or a PUSCH transmission adjusted based on an associated detected DCI format 0/4 with UL-reference UL/DL configuration 0 (defined in Sec 8.0), then[image: image222.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: image223.wmf]k

n

-

, where [image: image224.wmf]K

k

Î

.
-
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 adjusted 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: image225.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: image226.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 adjusted 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: image229.wmf](
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When PUCCH format 3 is configured for transmission of HARQ-ACK, 
· 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: image238.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: image240.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: image242.wmf]k
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 are the HARQ-ACK feedback for codeword 0 and codeword 1, respectively. For the case with [image: image245.wmf]0

>

SPS

N

, the HARQ-ACK associated with a PDSCH transmission without a corresponding PDCCH/EPDCCH is mapped to [image: image246.wmf]ACK
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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: image247.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: image253.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 adjusted based on a detected PDCCH/EPDCCH with DCI format 0/4 with [image: image254.wmf]UL
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 is determined as if PUCCH format 3 is configured for transmission of HARQ-ACK, except that spatial HARQ-ACK bundling across multiple codewords within a downlink or special subframe is performed for all serving cells configured with a downlink transmission mode that supports up to two transport blocks in case [image: image256.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 adjusted based on a detected PDCCH/EPDCCH with DCI format 0/4 with [image: image257.wmf]UL
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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: image262.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 adjusted based on a detected PDCCH/EPDCCH with DCI format 0/4, for a subframe [image: image265.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: image270.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 adjusted based on a detected PDCCH/EPDCCH with DCI format 0/4, for a subframe [image: image272.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: image277.wmf]k
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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: image279.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: image281.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: image283.wmf]k
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, where [image: image284.wmf]K

k

Î

 and no PDCCH/EPDCCH indicating downlink SPS release (defined in subclause 9.2) within subframe(s) [image: image285.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: image287.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: image289.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: image291.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.
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: image293.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: image300.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: image303.wmf]k
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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, 

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: image305.wmf]m

k

n

-
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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: image307.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: image309.wmf]k
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 and no PDCCH/EPDCCH indicating downlink SPS release (defined in subclause 9.2) within subframe(s) [image: image311.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.
7.3.3
FDD-TDD HARQ-ACK reporting procedure for primary cell frame structure type 1

For FDD-TDD and the primary cell is frame structure type 1, with PUCCH format 1b with channel selection, 

-
for a negative SR transmission, 
-
UE shall transmit the HARQ-ACK on its assigned HARQ-ACK PUCCH resource with channel selection as defined in subclause 10.1.2A.

-
for a positive SR transmission,

-
if one transport block or two transport blocks or a PDCCH/EPDCCH indicating downlink SPS release is detected on the primary cell in subframe [image: image313.wmf]i

, and if subframe [image: image314.wmf]i

 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,
-
UE shall transmit the HARQ-ACK and SR as for FDD with PUCCH format 1a/1b as described in subclause 7.3.1.

-
otherwise 

-
UE shall transmit the HARQ-ACK and SR as for FDD with PUCCH format 1b with channel selection as described in subclause 7.3.1.
For FDD-TDD and the primary cell is frame structure type 1, when PUCCH format 3 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.
For FDD-TDD and the primary cell is frame structure type 1, 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 a PDSCH transmission on the primary cell only or a PDCCH/EPDCCH indicating downlink SPS release on the primary cell only, in which case the SR shall be transmitted as for FDD with PUCCH format 1a/1b as described in subclause 7.3.1. 
For FDD-TDD and for a PUSCH transmission, a UE shall not transmit HARQ-ACK on PUSCH in subframe n if the UE does not receive PDSCH or PDCCH indicating downlink SPS release in subframe n-4.
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].

8.2
UE sounding procedure

A UE shall transmit Sounding Reference Symbol (SRS) on per serving cell SRS resources based on two trigger types: 

- trigger type 0: higher layer signalling 

- trigger type 1: DCI formats 0/4/1A for FDD and TDD and DCI formats 2B/2C/2D for TDD. 

In case both trigger type 0 and trigger type 1 SRS transmissions would occur in the same subframe in the same serving cell, the UE shall only transmit the trigger type 1 SRS transmission.

A UE may be configured with SRS parameters for trigger type 0 and trigger type 1 on each serving cell. The following SRS parameters are serving cell specific and semi-statically configurable by higher layers for trigger type 0 and for trigger type 1.

· Transmission comb [image: image315.wmf]TC
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, as defined in subclause 5.5.3.2 of [3] for trigger type 0 and each configuration of trigger type 1

· Starting physical resource block assignment [image: image316.wmf]RRC

n

, as defined in subclause 5.5.3.2 of [3] for trigger type 0 and each configuration of trigger type 1

· duration: single or indefinite (until disabled), as defined in [11] for trigger type 0

· srs-ConfigIndex ISRS for SRS periodicity [image: image317.wmf]SRS

T

 and SRS subframe offset [image: image318.wmf]offset
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, as defined in Table 8.2-1 and Table 8.2-2 for trigger type 0 and SRS periodicity [image: image319.wmf]SRS,1
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 and SRS subframe offset [image: image320.wmf]1
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, as defined in Table 8.2-4 and Table 8.2-5 trigger type 1

· SRS bandwidth [image: image321.wmf]SRS

B

, as defined in subclause 5.5.3.2 of [3] for trigger type 0 and each configuration of trigger type 1

· Frequency hopping bandwidth, [image: image322.wmf]hop
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, as defined in subclause 5.5.3.2 of [3] for trigger type 0

· Cyclic shift [image: image323.wmf]cs

SRS

n

, as defined in subclause 5.5.3.1 of [3] for trigger type 0 and each configuration of trigger type 1

· Number of antenna ports [image: image324.wmf]p
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 for trigger type 0 and each configuration of trigger type 1

For trigger type 1 and DCI format 4 three sets of SRS parameters, srs-ConfigApDCI-Format4, are configured by higher layer signalling. The 2-bit SRS request field [4] in DCI format 4 indicates the SRS parameter set given in Table 8.1-1. For trigger type 1 and DCI format 0, a single set of SRS parameters, srs-ConfigApDCI-Format0, is configured by higher layer signalling. For trigger type 1 and DCI formats 1A/2B/2C/2D, a single common set of SRS parameters, srs-ConfigApDCI-Format1a2b2c, is configured by higher layer signalling. The SRS request field is 1 bit [4] for DCI formats 0/1A/2B/2C/2D, with a type 1 SRS triggered if the value of the SRS request field is set to '1'. 
A 1-bit SRS request field shall be included in DCI formats 0/1A for frame structure type 1 and 0/1A/2B/2C/2D for frame structure type 2 if the UE is configured with SRS parameters for DCI formats 0/1A/2B/2C/2D by higher-layer signalling.  

Table 8.1-1: SRS request value for trigger type 1 in DCI format 4

	Value of SRS request field
	Description

	'00'
	No type 1 SRS trigger

	'01'
	The 1st SRS parameter set configured by higher layers

	'10'
	The 2nd SRS parameter set configured by higher layers

	'11'
	The 3rd SRS parameter set configured by higher layers


The serving cell specific SRS transmission bandwidths [image: image325.wmf]SRS
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 are configured by higher layers. The allowable values are given in subclause 5.5.3.2 of [3]. 

The serving cell specific SRS transmission sub-frames are configured by higher layers. The allowable values are given in subclause 5.5.3.3 of [3]. 
For a TDD serving cell, SRS transmissions can occur in UpPTS and uplink subframes of the UL/DL configuration indicated by the higher layer parameter subframeAssignment for the serving cell.
When closed-loop UE transmit antenna selection is enabled for a given serving cell for a UE that supports transmit antenna selection, the index [image: image326.wmf](
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when frequency hopping is enabled (i.e., [image: image331.wmf]SRS
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where values BSRS, bhop, Nb, and nSRS are given in subclause 5.5.3.2 of [3], and [image: image332.wmf]Õ
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 value), except when a single SRS transmission is configured for the UE. If a UE is configured with more than one serving cell, the UE is not expected to transmit SRS on different antenna ports simultaneously.
A UE may be configured to transmit SRS on [image: image335.wmf]p
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 antenna ports of a serving cell where[image: image336.wmf]p
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 may be configured by higher layer signalling. For PUSCH transmission mode 1 [image: image337.wmf]}
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 with two antenna ports configured for PUSCH and [image: image339.wmf]}
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 with 4 antenna ports configured for PUSCH. A UE configured for SRS transmission on multiple antenna ports of a serving cell shall transmit SRS for all the configured transmit antenna ports within one SC-FDMA symbol of the same subframe of the serving cell.  
The SRS transmission bandwidth and starting physical resource block assignment are the same for all the configured antenna ports of a given serving cell.

A UE not configured with multiple TAGs shall not transmit SRS in a symbol whenever SRS and PUSCH transmissions happen to overlap in the same symbol.

For TDD serving cell, when one SC-FDMA symbol exists in UpPTS of the given serving cell, it can be used for SRS transmission. When two SC-FDMA symbols exist in UpPTS of the given serving cell, both can be used for SRS transmission and for trigger type 0 SRS both can be assigned to the same UE.

If a UE is not configured with multiple TAGs, or if a UE is configured with multiple TAGs and SRS and PUCCH format 2/2a/2b happen to coincide in the same subframe in the same serving cell,

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

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

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

If a UE is not configured with multiple TAGs, or if a UE is configured with multiple TAGs and SRS and PUCCH happen to coincide in the same subframe in the same serving cell, 

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

A UE not configured with multiple TAGs shall not transmit SRS whenever SRS transmission on any serving cells and PUCCH transmission carrying HARQ-ACK and/or positive SR using normal PUCCH format as defined in subclauses 5.4.1 and 5.4.2A of [3] happen to coincide in the same subframe.
In UpPTS, whenever SRS transmission instance overlaps with the PRACH region for preamble format 4 or exceeds the range of uplink system bandwidth configured in the serving cell, the UE shall not transmit SRS.
The parameter ackNackSRS-SimultaneousTransmission provided by higher layers determines if a UE is configured to support the transmission of HARQ-ACK on PUCCH and SRS in one subframe. If it is configured to support the transmission of HARQ-ACK on PUCCH and SRS in one subframe, then in the cell specific SRS subframes of the primary cell UE shall transmit HARQ-ACK and SR using the shortened PUCCH format as defined in subclauses 5.4.1 and 5.4.2A of [3], where the HARQ-ACK or the SR symbol corresponding to the SRS location is punctured. 
This shortened PUCCH format shall be used in a cell specific SRS subframe of the primary cell even if the UE does not transmit SRS in that subframe. The cell specific SRS subframes are defined in subclause 5.5.3.3 of [3]. Otherwise, the UE shall use the normal PUCCH format 1/1a/1b as defined in subclause 5.4.1 of [3] or normal PUCCH format 3 as defined in subclause 5.4.2A of [3] for the transmission of HARQ-ACK and SR.

Trigger type 0 SRS configuration of a UE in a serving cell for SRS periodicity,[image: image340.wmf]SRS
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, and SRS subframe offset,[image: image341.wmf]offset
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, is defined in Table 8.2-1 and Table 8.2-2, for FDD and TDD serving cell, respectively. The periodicity [image: image342.wmf]SRS
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 of the SRS transmission is serving cell specific and is selected from the set {2, 5, 10, 20, 40, 80, 160, 320} ms or subframes. 
For the SRS periodicity [image: image343.wmf]SRS
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 of 2 ms in TDD serving cell, two SRS resources are configured in a half frame containing UL subframe(s) of the given serving cell. 

Type 0 triggered SRS transmission instances in a given serving cell for TDD serving cell with [image: image344.wmf]2
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 is defined in Table 8.2-3. The SRS transmission instances for TDD serving cell with [image: image348.wmf]2
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For TDD serving cell, and a UE configured for type 0 triggered SRS transmission in serving cell c, and the UE configured with the parameter EIMTA-MainConfigServCell-r12 for serving cell c, if the UE does not detect an UL/DL configuration indication for radio frame m (as described in section 13.1), the UE shall not transmit trigger type 0 SRS in a subframe of radio frame m that is indicated by the parameter eimta-HARQ-ReferenceConfig-r12 as a downlink subframe unless the UE transmits PUSCH in the same subframe.
Trigger type 1 SRS configuration of a UE in a serving cell for SRS periodicity,[image: image350.wmf]SRS,1

T

, and SRS subframe offset,[image: image351.wmf]1
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, is defined in Table 8.2-4 and Table 8.2-5, for FDD and TDD serving cell, respectively. The periodicity [image: image352.wmf]SRS,1

T

 of the SRS transmission is serving cell specific and is selected from the set {2, 5, 10} ms or subframes. 
For the SRS periodicity [image: image353.wmf]SRS,1

T

 of 2 ms in TDD serving cell, two SRS resources are configured in a half frame containing UL subframe(s) of the given serving cell. 

A UE configured for type 1 triggered SRS transmission in serving cell c and not configured with a carrier indicator field shall transmit SRS on serving cell c upon detection of a positive SRS request in PDCCH/EPDCCH scheduling PUSCH/PDSCH on serving cell c.

A UE configured for type 1 triggered SRS transmission in serving cell c and configured with a carrier indicator field shall transmit SRS on serving cell c upon detection of a positive SRS request in PDCCH/EPDCCH scheduling PUSCH/PDSCH with the value of carrier indicator field corresponding to serving cell c. 

A UE configured for type 1 triggered SRS transmission on serving cell c upon detection of a positive SRS request in subframe n of serving cell c shall commence SRS transmission in the first subframe satisfying [image: image354.wmf]4
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 is defined in Table 8.2-3.

A UE configured for type 1 triggered SRS transmission is not expected to receive type 1 SRS triggering events associated with different values of trigger type 1 SRS transmission parameters, as configured by higher layer signalling, for the same subframe and the same serving cell.

For TDD serving cell c, and a UE configured with EIMTA-MainConfigServCell-r12 for a serving cell c, the UE shall not transmit SRS in a subframe of a radio frame that is indicated by the corresponding eIMTA-UL/DL-configuration as a downlink subframe.
A UE shall not transmit SRS whenever SRS and a PUSCH transmission corresponding to a Random Access Response Grant or a retransmission of the same transport block as part of the contention based random access procedure coincide in the same subframe.
~~~~~~~~~~text omitted~~~~~~~~~~~

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: image362.wmf]O

 in subframe [image: image363.wmf]n

,  based on the number of configured serving cells with subframe [image: image364.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 transmitting HARQ-ACK using PUCCH format 3, the UE shall determine the number of HARQ-ACK bits, [image: image365.wmf]O

 in subframe [image: image366.wmf]n

,  based on the number of configured serving cells with subframe [image: image367.wmf]4
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 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 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: image368.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: image369.wmf]4
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 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.

HARQ-ACK transmission on two antenna ports [image: image370.wmf]])
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 is supported for PUCCH format 3. 

HARQ-ACK transmission on two antenna ports [image: image371.wmf]])
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 is supported for PUCCH format 1b with channel selection and with two configured serving cells.
10.1.3.1
TDD HARQ-ACK procedure for one configured serving cell

HARQ-ACK transmission on two antenna ports [image: image372.wmf]])
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 is supported for PUCCH format 1a/1b with TDD HARQ-ACK bundling feedback mode and for PUCCH format 3. 

A UE that supports aggregating more than one serving cell with frame structure type 2 can be configured by higher layers for HARQ-ACK transmission on two antenna ports [image: image373.wmf]])
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 for PUCCH format 1b with channel selection.

The TDD HARQ-ACK procedure for a UE configured with PUCCH format 3 is as described in subclause 10.1.3.2.2 when the UE receives PDSCH and/or SPS release PDCCH/EPDCCH only on the primary cell.

If the UE is not configured with the higher layer parameter EIMTA-MainConfigServCell-r12, for TDD HARQ-ACK bundling or TDD HARQ-ACK multiplexing for one configured serving cell and a subframe n with [image: image374.wmf]1
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 defined in Table 10.1.3.1-1, the UE shall use PUCCH resource [image: image377.wmf])
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 for transmission of HARQ-ACK in subframe [image: image378.wmf]n
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 mapped to antenna port p for PUCCH format 1a/1b, where

· If there is PDSCH transmission indicated by the detection of corresponding PDCCH/EPDCCH or there is PDCCH/EPDCCH indicating downlink SPS release within subframe(s) [image: image380.wmf]k
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 depending on the subframe n and the UL/DL configuration (defined in Table 4.2-2 in [3]), and if PDCCH indicating PDSCH transmission or downlink SPS release is detected in subframe  [image: image384.wmf]m
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 is the number of the first CCE used for transmission of the corresponding PDCCH in subframe [image: image396.wmf]m
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and the corresponding m. When two antenna port transmission is configured for PUCCH format 1a/1b, the PUCCH resource for HARQ-ACK bundling for antenna port [image: image397.wmf]1
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· If there is only a PDSCH transmission where there is not a corresponding PDCCH/EPDCCH detected within subframe(s) [image: image399.wmf]k
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 is defined in Table 10.1.3.1-1, the UE shall use PUCCH format 1a/1b and PUCCH resource [image: image402.wmf])
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· If there is PDSCH transmission indicated by the detection of corresponding PDCCH/EPDCCH or there is PDCCH/EPDCCH indicating downlink SPS release within subframe(s) [image: image410.wmf]k
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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: image414.wmf]m
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is configured for localized transmission
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for antenna port [image: image423.wmf]0
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, where [image: image424.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: image425.wmf]q
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is determined from the antenna port used for EPDCCH transmission in subframe [image: image433.wmf]m

nk

-

which is described in subclause 6.8A.5 in [3].  If [image: image434.wmf]0

=

m

, [image: image435.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. If [image: image436.wmf]0
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is equal to 0. When two antenna port transmission is configured for PUCCH format 1a/1b, the PUCCH resource for HARQ-ACK bundling for antenna port [image: image450.wmf]1
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 is given by  
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if EPDCCH-PRB-set [image: image451.wmf]q

is configured for distributed transmission
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if EPDCCH-PRB-set [image: image453.wmf]q

is configured for localized transmission
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Table 10.1.3.1-1: Downlink association set [image: image455.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: image457.wmf]A
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 for TDD
	Higher layer parameter 
‘eimta-HARQ-ReferenceConfig-r12’
	Higher layer parameter ‘subframeAssignment’
	Subframe n

	
	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	2
	0
	-
	-
	7,8,4
	-
	-
	-
	-
	7,8,4
	-
	-

	
	1
	-
	-
	8,4
	-
	-
	-
	-
	8,4
	-
	-

	
	6
	-
	-
	6,8,4
	-
	-
	-
	-
	8,6,4
	-
	-

	4
	0
	-
	-
	12,7,11,8
	7,4,5,6
	-
	-
	-
	-
	-
	-

	
	1
	-
	-
	12,8,11
	7,5,6
	-
	-
	-
	-
	-
	-

	
	3
	-
	-
	12,8
	4,7
	-
	-
	-
	-
	-
	-

	
	6
	-
	-
	12,11,8
	4,5,6
	-
	-
	-
	-
	-
	-

	5
	0
	-
	-
	12,7,11,13,8,4,9,5
	-
	-
	-
	-
	-
	-
	-

	
	1
	-
	-
	13,12,8,11,4,9,5
	-
	-
	-
	-
	-
	-
	-

	
	2
	-
	-
	13,12,9,11,5
	-
	-
	-
	-
	-
	-
	-

	
	3
	-
	-
	13,12,5,4,8,9
	-
	-
	-
	-
	-
	-
	-

	
	4
	-
	-
	13,5,4,6,9
	-
	-
	-
	-
	-
	-
	-

	
	6
	-
	-
	13,12,11,6,8,4,9,5
	-
	-
	-
	-
	-
	-
	-


~~~~~~~~~~text omitted~~~~~~~~~~~

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.
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.

HARQ-ACK transmission on two antenna ports [image: image459.wmf]])
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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, 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.
HARQ-ACK transmission on two antenna ports [image: image460.wmf]])
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 is supported for PUCCH format 1b with channel selection and TDD with two configured serving cells.

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 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: image461.wmf]n

 corresponding to a PDSCH transmission in subframes [image: image462.wmf]3
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shall transmit only the HARQ-ACK response (corresponding to the detected PDSCH transmission in subframe [image: image464.wmf]4
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shall not transmit any HARQ-ACK response repetitions corresponding to any detected PDSCH transmission in subframes [image: image471.wmf]3

-

n

, …, [image: image472.wmf]5

ANRep

-

+

N

n

.

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 a serving cell is a secondary cell, or for FDD-TDD and primary cell frame structure type 2 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 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 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: image473.wmf]k

n
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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 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: image476.wmf]k
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 for serving cell [image: image477.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: image479.wmf]c
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such that subframe n-k corresponds to a DL subframe or a special subframe for serving cell [image: image481.wmf]c

, where DL subframe or special subframe of serving cell [image: image482.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: image483.wmf]c

; [image: image484.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 FDD-TDD and primary cell frame structure type 2, if a serving cell [image: image485.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: image486.wmf]c

, then the UE shall upon detection of a PDSCH transmission within subframe(s) [image: image487.wmf]k

n

-
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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: image492.wmf]c

 is frame structure type 1 and a UE is configured to monitor PDCCH/EPDCCH in another serving cell for scheduling serving cell [image: image493.wmf]c

, then the UE shall upon detection of a PDSCH transmission within subframe(s) [image: image494.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 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: image499.wmf]c

.
For TDD, if HARQ-ACK repetition is enabled, upon detection of a PDSCH transmission within subframe(s) [image: image500.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: image503.wmf]n

 corresponding to a PDSCH transmission in a downlink or special subframe earlier than subframe [image: image504.wmf]k
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, the UE:

-
shall transmit only the HARQ-ACK response (corresponding to the detected PDSCH transmission in subframe[image: image505.wmf]k
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) on PUCCH in UL subframe[image: image506.wmf]n
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shall not transmit any other signal in UL subframe [image: image510.wmf]n
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-
shall not transmit any HARQ-ACK response repetitions corresponding to any detected PDSCH transmission in subframes  [image: image513.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. 

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.

~~~~~~~~~~text omitted~~~~~~~~~~~

13.1
UE procedure for determining eIMTA-uplink/downlink configuration

If a UE is configured by higher layers to decode PDCCHs with the CRC scrambled by the eIMTA-RNTI, the UE shall decode the PDCCH according to the combination defined in Table 13.1-1. 
Table 13.1-1: PDCCH configured by eIMTA-RNTI
	DCI format
	Search Space

	DCI format 1C
	Common


The subframes in which the UE monitors PDCCH with CRC scrambled by eIMTA-RNTI are configured by higher layers.

For each serving cell, 

-
if T= 10,

-
if the UE detects PDCCH with CRC scrambled by eIMTA-RNTI in subframe 0 of a radio frame m or if the UE detects PDCCH with CRC scrambled by eIMTA-RNTI in a subframe other than subframe 0 of a radio frame m-1, 

-
the eIMTA-UL/DL-configuration for radio frame m is given by the UL/DL configuration indication signalled on the PDCCH as described in [4],

-
the UE may assume that the same UL/DL configuration indication is indicated by PDCCH with CRC scrambled by eIMTA-RNTI in subframe 0 of radio frame m and in all the subframes other than subframe 0 of radio frame m-1 in which PDCCH with CRC scrambled by eIMTA-RNTI is monitored, 
-
otherwise

-
the eIMTA-UL/DL-configuration for radio frame m is same as the UL/DL configuration (i.e., the parameter subframeAssignment) indicated by higher layers;
-
if T is a value other than 10, 

-
if the UE detects PDCCH with CRC scrambled by eIMTA-RNTI in a subframe in radio frame mT/10, 
-
the eIMTA-UL/DL-configuration for radio frames {mT/10+1 , mT/10+2,…. (m + 1)T/10} is given by the UL/DL configuration indication signalled on the PDCCH as described [4],

-
the UE may assume that the same UL/DL configuration indication is indicated by PDCCH with CRC scrambled by eIMTA-RNTI in all the subframes of radio frame mT/10 in which PDCCH with CRC scrambled by eIMTA-RNTI is monitored, 
-
otherwise

-
the eIMTA-UL/DL-configuration for radio frames {mT/10+1 , mT/10+2,…. (m +1) T/10} is same as the UL/DL configuration (i.e., the parameter subframeAssignment) indicated by higher layers.

where T denotes the value of parameter eimta-CommandPeriodicity-r12.

For a serving cell [image: image518.wmf]c

, if subframe i is indicated as uplink subframe or a special subframe by higher layer parameter eimta-HARQ-ReferenceConfig-r12, the UE is not expected to receive a PDCCH with CRC scrambled by eIMTA-RNTI containing an UL/DL configuration for serving cell [image: image519.wmf]c

 that would indicate subframe i as a downlink subframe.

For a serving cell [image: image520.wmf]c

, if subframe i is indicated as downlink subframe or a special subframe by higher layer parameter subframeAssignment, the UE is not expected to receive a PDCCH with CRC scrambled by eIMTA-RNTI containing an UL/DL configuration for serving cell [image: image521.wmf]c

 that would indicate subframe i as an uplink subframe.
For a serving cell [image: image522.wmf]c

, a UE is not expected to be configured with parameter eimta-HARQ-ReferenceConfig-r12 if a subframe indicated as an uplink subframe by eimta-HARQ-ReferenceConfig-r12 is not indicated as an uplink subframe by the UL-reference UL/DL configuration. 

If UE is not configured with the parameter EIMTA-MainConfigServCell-r12 for any activated serving cell, the UE is not expected to monitor PDCCH with CRC scrambled by eIMTA-RNTI.
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