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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 indicating downlink SPS release (defined in Subclause 9.2) within subframe(s) [image: image1.wmf]k

n

-

, where [image: image2.wmf]K

k

Î

 and [image: image3.wmf]K

 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, when PUCCH format 3/4/5 is configured for transmission of HARQ-ACK, for special subframe configurations 0,5 and 10 if configured by ssp10-CRS-LessDwPTS 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: image4.wmf]UL

DAI
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, detected by the UE according to Table 7.3-X in subframe [image: image5.wmf]'
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 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: image7.wmf]k
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. The value [image: image9.wmf]UL

DAI

V

 includes all PDSCH transmission with and without corresponding PDCCH/EPDCCH within all the subframe(s) [image: image10.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: image11.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: image12.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: image13.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: image15.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: image16.wmf]k
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 of each configured serving cell, where [image: image17.wmf]K
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, and shall be updated from subframe to subframe. Denote [image: image18.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: image19.wmf]m

k

n

-

 in serving cell [image: image20.wmf]c

, where [image: image21.wmf]m
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 is the smallest value in the set [image: image22.wmf]K

 (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: image23.wmf]c

 in [image: image24.wmf]DL

c

DAI

V

,

 can be omitted.
For all TDD UL/DL configurations, denote [image: image25.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: image26.wmf]k
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 in serving cell [image: image27.wmf]c
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. When configured with one serving cell, the subscript of [image: image29.wmf]c

 in [image: image30.wmf]c
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 can be omitted. Denote [image: image31.wmf]SPS
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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: image32.wmf]k
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For TDD HARQ-ACK bundling or HARQ-ACK multiplexing and a subframe [image: image34.wmf]n

 with [image: image35.wmf]1
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, the UE shall generate one or two HARQ-ACK bits by performing a logical AND operation per codeword across [image: image36.wmf]M

 downlink and special subframes associated with a single UL subframe, of all the corresponding [image: image37.wmf]SPS
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 individual PDSCH transmission HARQ-ACKs and individual ACK in response to received PDCCH/EPDCCH indicating downlink SPS release, where [image: image38.wmf]M

 is the number of elements in the set [image: image39.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: image40.wmf]bundled
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. 
· For TDD UL/DL configuration 0, [image: image41.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: image42.wmf]k
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. The UE shall not transmit HARQ-ACK on PUSCH if the UE does not receive PDSCH or PDCCH indicating downlink SPS release within the subframe(s) [image: image44.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: image46.wmf]0

>

DAI

U

 and [image: image47.wmf](

)

1

4

mod

1

+

-

¹

DAI

DL

DAI

U

V

, the UE detects that at least one downlink assignment has been missed.

· 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: image48.wmf](
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 the UE detects that at least one downlink assignment has been missed and the UE shall generate NACK for all codewords where [image: image49.wmf]bundled
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 is determined by the UE as [image: image50.wmf]2
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 is determined by the UE as [image: image52.wmf]UL

DAI

V

N

=

bundled

. UE shall not transmit HARQ-ACK if [image: image53.wmf]0

=

+

SPS

DAI

N

U

and [image: image54.wmf]4

=

UL

DAI

V

.

· For the case that the UE is transmitting on PUSCH, and the PUSCH transmission is not based on a detected PDCCH/EPDCCH with DCI format 0/4 intended for the UE and TDD UL/DL configurations 1-6, if [image: image55.wmf]0
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, the UE detects that at least one downlink assignment has been missed and the UE shall generate NACK for all codewords. The UE determines [image: image57.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: image59.wmf]ACK
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 for the c-th serving cell configured by RRC are constructed as follows, where c≥0, [image: image60.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: image61.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 on PUCCH, [image: image63.wmf]M
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 is the number of elements in the set [image: image65.wmf]K

 defined in Table 10.1.3.1-1 associated with subframe n and the set [image: image66.wmf]K

 does not include a special subframe of configurations 0, 5 and 10 if configured by ssp10-CRS-LessDwPTS with normal downlink CP or of configurations 0 and 4 with extended downlink CP; otherwise [image: image67.wmf]1
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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: image68.wmf]M
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 is the number of elements in the set [image: image70.wmf]K

 defined in Table 10.1.3.1-1 associated with subframe n and the set [image: image71.wmf]K

 does not include a special subframe of configurations 0,5 and 10 if configured by ssp10-CRS-LessDwPTS with normal downlink CP or of configurations 0 and 4 with extended downlink CP; otherwise [image: image72.wmf]1
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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: image73.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, the UE shall assume [image: image75.wmf]UL
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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: image76.wmf]k
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For TDD UL/DL configurations 5 and a PUSCH transmission performed based on a detected PDCCH/EPDCCH with DCI format 0/4, the UE shall assume [image: image79.wmf](

)

4/4

DLULUL

cDAIDAI

BWUW

éù

=+-

êú

, where [image: image80.wmf]U
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 among all the configured serving cells,[image: image82.wmf]c
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 is the total number of received PDSCHs and PDCCH/EPDCCH indicating downlink SPS release in subframe(s) [image: image83.wmf]k
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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: image85.wmf]k
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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: image88.wmf]ACK
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 for the c-th serving cell configured by RRC are constructed as follows, where c≥0, [image: image89.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: image90.wmf]DL
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c

B

 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 on PUCCH, [image: image92.wmf]M
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 is the number of elements in the set [image: image94.wmf]K

 defined in Table 10.1.3.1-1 associated with subframe n and the set [image: image95.wmf]K

 does not include a special subframe of configurations 0,5 and 10 if configured by ssp10-CRS-LessDwPTS with normal downlink CP or of configurations 0 and 4 with extended downlink CP; otherwise [image: image96.wmf]1
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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 or on PUSCH adjusted based on an associated detected DCI format 0/4, the UE shall assume [image: image97.wmf]M
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 is the number of elements in the set [image: image99.wmf]K

 defined in Table 10.1.3.1-1 associated with subframe n and the set [image: image100.wmf]K

 does not include a special subframe of configurations 0,5 and 10 if configured by ssp10-CRS-LessDwPTS with normal downlink CP or of configurations 0 and 4 with extended downlink CP; otherwise [image: image101.wmf]1
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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: image102.wmf]k
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<Unchanged parts are omitted>

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: image104.wmf]i

, and if subframe [image: image105.wmf]i

 is an uplink or a special subframe of configurations 0,5 and 10 if configured by ssp10-CRS-LessDwPTS 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 3/4/5 is configured for transmission of HARQ-ACK, for special subframe configurations 0, 5 and 10 if configured by ssp10-CRS-LessDwPTS 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 3/4/5 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 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]. 

If a UE is configured with higher layer parameter codebooksizeDetermination-r13 = dai, the FDD-TDD HARQ-ACK reporting procedure follows the HARQ-ACK procedure described in Subclause 7.3.1 for a UE configured with higher layer parameter codebooksizeDetermination-r13 = dai. 
If a UE is configured with higher layer parameter codebooksizeDetermination-r13 = cc, the FDD-TDD HARQ-ACK reporting procedure follows the HARQ-ACK procedure described in Subclause 7.3.1 for a UE configured with higher layer parameter codebooksizeDetermination-r13 = cc.
<Unchanged parts are 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: image106.wmf]O

 in subframe [image: image107.wmf]n

, based on the number of configured serving cells with subframe [image: image108.wmf]4
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 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: image109.wmf]O

 in subframe [image: image110.wmf]n

, based on the number of configured serving cells with subframe [image: image111.wmf]4
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 configured as a downlink or special subframe except a special subframe of configurations 0, 5 and 10 if configured by ssp10-CRS-LessDwPTS 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: image112.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: image113.wmf]4
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 is an uplink or a special subframe of configurations 0, 5 and 10 if configured by ssp10-CRS-LessDwPTS 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: image114.wmf]])
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 is supported for PUCCH format 3. 

HARQ-ACK transmission on two antenna ports [image: image115.wmf]])
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 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: image116.wmf]k
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, where [image: image117.wmf]K
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 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: image119.wmf]M

 multiple downlink or special subframes associated with a single UL subframe n, where [image: image120.wmf]M

 is the number of elements in the set [image: image121.wmf]K

 defined in Table 10.1.3.1-1, by a logical AND operation of all the individual PDSCH transmission (with and without corresponding PDCCH/EPDCCH/MPDCCH) HARQ-ACKs and ACK in response to PDCCH/EPDCCH/MPDCCH indicating downlink SPS release. For one configured serving cell the bundled 1 or 2 HARQ-ACK bits are transmitted using PUCCH format 1a or PUCCH format 1b, respectively.

For TDD HARQ-ACK multiplexing and a subframe n with [image: image122.wmf]1
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 is the number of elements in the set [image: image124.wmf]K

 defined in Table 10.1.3.1-1, spatial HARQ-ACK bundling across multiple codewords within a downlink or special subframe is performed by a logical AND operation of all the corresponding individual HARQ-ACKs. PUCCH format 1b with channel selection is used in case of one configured serving cell. For TDD HARQ-ACK multiplexing and a subframe n with [image: image125.wmf]1
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, spatial HARQ-ACK bundling across multiple codewords within a downlink or special subframe is not performed, 1 or 2 HARQ-ACK bits are transmitted using PUCCH format 1a or PUCCH format 1b, respectively for one configured serving cell. 

In the case of TDD and more than one configured serving cell with PUCCH format 1b with channel selection and more than 4 HARQ-ACK bits for [image: image126.wmf]M

 multiple downlink or special subframes associated with a single UL subframe n, where [image: image127.wmf]M

 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: image128.wmf]M

 multiple downlink or special subframes associated with a single UL subframe n, where [image: image129.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: image130.wmf]M

 multiple downlink or special subframes associated with a single UL subframe n, where [image: image131.wmf]M

 is the number of elements in the set [image: image132.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: image133.wmf]M

 multiple downlink or special subframes associated with a single UL subframe n, where [image: image134.wmf]M

 is the number of elements in the set [image: image135.wmf]K

 defined in Subclause 10.1.3.2.2 and for the configured serving cells, spatial HARQ-ACK bundling is not performed and the HARQ-ACK bits are transmitted using PUCCH format 3.

For TDD with PUCCH format 3 without PUCCH format 4/5 configured, a UE shall determine the number of HARQ-ACK bits, [image: image136.wmf]O
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is the number of HARQ-bits for the c-th serving cell defined in Subclause 7.3.

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.

10.1.3.1
TDD HARQ-ACK procedure for one configured serving cell

HARQ-ACK transmission on two antenna ports [image: image140.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: image141.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: image142.wmf]1

=

M

 where [image: image143.wmf]M

 is the number of elements in the set [image: image144.wmf]K
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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: image148.wmf]k
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· For a non-BL/CE UE and if there is only a PDSCH transmission where there is not a corresponding PDCCH/EPDCCH detected within subframe(s) [image: image167.wmf]k
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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: image178.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: image182.wmf]m
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if EPDCCH-PRB-set [image: image189.wmf]q

is configured for localized transmission
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for antenna port [image: image191.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: image193.wmf]q
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is given in Subclause 6.8A.1 in [3], [image: image200.wmf]'

n

is determined from the antenna port used for EPDCCH transmission in subframe [image: image201.wmf]m

nk

-
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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 10.1.3.1-2. If the UE is configured to monitor EPDCCH in subframe [image: image206.wmf]1

i

k

n

-

, [image: image207.wmf]1

,

,

i

k

n

q

ECCE

N

-

 is equal to the number of ECCEs in EPDCCH-PRB-set [image: image208.wmf]q
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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: image218.wmf]1
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 is given by 
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if EPDCCH-PRB-set [image: image219.wmf]q

is configured for distributed transmission
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if EPDCCH-PRB-set [image: image221.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: image223.wmf]k

n

-

, is the last subframe in which the PDSCH is transmitted where [image: image224.wmf]K

k

Î

and [image: image225.wmf]K

 is defined in Table 10.1.3.1-1 and there is not a corresponding MPDCCH, the UE shall use PUCCH format 1a and PUCCH resource 
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· If there is PDSCH transmission indicated by the detection of corresponding MPDCCH or there is MPDCCH indicating downlink SPS release within subframe(s) [image: image228.wmf]k
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[image: image233.wmf]K

k

m

Î

'

 where 
[image: image234.wmf]m

m

k

k

<

'

 and subframe 
[image: image235.wmf]'

m

k

n

-

 is the last subframe in which a PDSCH indicated by the detection of corresponding MPDCCH or MPDCCH indicating downlink SPS release is transmitted, the UE shall use 
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if MPDCCH-PRB-set [image: image236.wmf]q

is configured for distributed transmission
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if MPDCCH-PRB-set [image: image238.wmf]q

is configured for localized transmission
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for antenna port [image: image240.wmf]0
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, where [image: image241.wmf]ECCE,q
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 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: image242.wmf]q
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Table 10.1.3.1-1: Downlink association set [image: image270.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: image272.wmf]A
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 for TDD
	Higher layer parameter 
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Table 10.1.3.1-2: 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: image274.wmf]ARO
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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: image279.wmf]ARO
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If the UE is not configured with the higher layer parameter EIMTA-MainConfigServCell-r12, for TDD HARQ-ACK multiplexing and sub-frame [image: image285.wmf]n
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 is the number of the first CCE used for transmission of the corresponding PDCCH in subframe [image: image301.wmf]i
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· For a non-BL/CE UE and for a PDSCH transmission indicated by the detection of corresponding EPDCCH or a EPDCCH indicating downlink SPS release in sub-frame [image: image305.wmf]i
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where [image: image311.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: image312.wmf]q
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· For a BL/CE UE, for a PDSCH transmission detected in subframe [image: image339.wmf]i
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 indicated by the detection of corresponding MPDCCH or a MPDCCH indicating downlink SPS release in sub-frame [image: image343.wmf]i
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if MPDCCH-PRB-set [image: image347.wmf]q

is configured for localized transmission
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where [image: image349.wmf]ECCE,q
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 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: image350.wmf]q
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if EPDCCH-PRB-set [image: image442.wmf]q

is configured for localized transmission
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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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10.1.3.2.1
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where [image: image675.wmf]ECCE,q
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if EPDCCH-PRB-set [image: image705.wmf]q

is configured for localized transmission
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· for a PDSCH transmission indicated by the detection of a corresponding PDCCH/EPDCCH within subframe(s) [image: image707.wmf]k
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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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Table 10.1.3.2-4: Mapping of subframes on each serving cell to HARQ-ACK(j) for PUCCH format 1b HARQ-ACK channel selection for TDD with [image: image753.wmf]2
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where [image: image785.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: image786.wmf]q
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 is equal to the number of ECCEs in EPDCCH-PRB-set [image: image801.wmf]q
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for a PDSCH transmission on the primary cell indicated by the detection of a corresponding PDCCH in subframe [image: image814.wmf]i

k

n

-

, where [image: image815.wmf]K

k

i

Î
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for a PDSCH transmission on the primary cell indicated by the detection of a corresponding EPDCCH in subframe[image: image839.wmf]i
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 with the DAI value in the EPDCCH equal to '1' (defined in Table 7.3-X) or an EPDCCH indicating downlink SPS release (defined in Subclause 9.2) in subframe [image: image841.wmf]i
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-
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where
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, and where [image: image857.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: image858.wmf]q
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Otherwise, 
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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 PDCCH in subframe [image: image873.wmf]m
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 and for TDD UL/DL configuration of the primary cell belonging to {1,2,3,4,6} the DAI value in the PDCCH equal to either '1' or '2' or a PDCCH indicating downlink SPS release (defined in Subclause 9.2) in subframe [image: image875.wmf]m
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 and for TDD UL/DL configuration of the primary cell belonging to {1,2,3,4,6} the DAI value in the PDCCH equal to either '1' or '2', the PUCCH resource [image: image877.wmf](
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If the UE is 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 PDCCH in subframe [image: image887.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 PDSCH transmission on the primary cell indicated by the detection of a corresponding EPDCCH in subframe [image: image915.wmf]m
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 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: image917.wmf]m
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 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 
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where [image: image923.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: image924.wmf]q

in subframe [image: image925.wmf]m
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is equal to 0. Here, for TDD UL/DL configuration of the primary cell belonging to {1,2,3,4,6} [image: image949.wmf]0
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-
If the UE is 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: image952.wmf]m
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 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: image954.wmf]m
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 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 
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-
If EPDCCH-PRB-set [image: image958.wmf]q

is configured for localized transmission
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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: image969.wmf]q

in subframe [image: image970.wmf]m

k

n

-

, [image: image971.wmf](e1)

PUCCH,q

N

 for EPDCCH-PRB-set [image: image972.wmf]q

is configured by the higher layer parameter pucch-ResourceStartOffset-r11 , [image: image973.wmf]q

ECCE

RB

N

,

for EPDCCH-PRB-set [image: image974.wmf]q

in subframe [image: image975.wmf]m

k

n

-

 is given in Subclause 6.8A.1 in [3], [image: image976.wmf]'

n

is determined from the antenna port used for EPDCCH transmission in subframe [image: image977.wmf]m

k

n

-

which is described in Subclause 6.8A.5 in [3].. [image: image978.wmf]ARO

'

D

, [image: image979.wmf]1

'

,

,

i

k

n

q

ECCE

N

-

, [image: image980.wmf]A

i

k

n

q

ECCE

N

1

,

,

-

are determined as described in Subclause 10.1.3.1. Here, for TDD UL/DL configuration of the primary cell belonging to {1,2,3,4,6} [image: image981.wmf]0

=

i

 for the corresponding EPDCCH with the DAI value equal to '1' and [image: image982.wmf]1

=

i

 for the corresponding EPDCCH with the DAI value equal to '2', and for the primary cell with TDD UL/DL configuration 0 [image: image983.wmf]0

=

i

for the corresponding EPDCCH.
-
For [image: image984.wmf]1

0

-

£

£

M

j

 and TDD UL/DL configuration of the primary cell belonging to {1,2,3,4,6}, if a PDSCH transmission with a corresponding PDCCH/EPDCCH and DAI value in the PDCCH/EPDCCH equal to '[image: image985.wmf]1

+

j

' or a PDCCH/EPDCCH indicating downlink SPS release and with DAI value in the PDCCH/EPDCCH equal to '[image: image986.wmf]1

+

j

' is received, HARQ-ACK(j) is the corresponding ACK/NACK/DTX response; otherwise HARQ-ACK(j) shall be set to DTX. For [image: image987.wmf]1

0

-

£

£

M

j

 and the primary cell with TDD UL/DL configuration 0, if a PDSCH transmission with a corresponding PDCCH/EPDCCH or a PDCCH/EPDCCH indicating downlink SPS release is received, HARQ-ACK(0) is the corresponding ACK/NACK/DTX response; otherwise HARQ-ACK(j) shall be set to DTX.
For Secondary cell:
-
If the UE is not configured with the higher layer parameter EIMTA-MainConfigServCell-r12 on the primary cell, for a PDSCH transmission on the secondary cell indicated by the detection of a corresponding PDCCH on the primary cell in subframe [image: image988.wmf]m

nk

-

, where [image: image989.wmf]m

kK

Î

 with the DAI value in the PDCCH equal to either '1' or '2', the PUCCH resources [image: image990.wmf](

)

(1)

PUCCH

,

CCE

1

(1)

,

PUCCH

1

N

n

N

m

N

m

M

n

m

c

c

primary

i

+

+

×

+

×

-

-

=

+

, where [image: image991.wmf]c

 is selected from {0, 1, 2, 3} such that [image: image992.wmf]CCE,m1

cc

NnN

+

£<

, [image: image993.wmf]ë

û

{

}

36

/

)]

4

(

[

,

0

max

RB

sc

DL

RB

-

×

×

=

c

N

N

N

c

, where [image: image994.wmf]DL

RB

N

 is determined from the primary cell, [image: image995.wmf]CCE,m

n

 is the number of the first CCE used for transmission of the corresponding PDCCH in subframe [image: image996.wmf]m

nk

-

, [image: image997.wmf](1)

PUCCH

N

 is configured by higher layers, [image: image998.wmf]2

=

i

 for the corresponding PDCCH with the DAI value equal to '1' and [image: image999.wmf]3

=

i

 for the corresponding PDCCH with the DAI value equal to '2'. 
-
If the UE is configured with the higher layer parameter EIMTA-MainConfigServCell-r12 on the primary cell, for a PDSCH transmission on the secondary cell indicated by the detection of a corresponding PDCCH on the primary cell in subframe [image: image1000.wmf]m

nk

-

, where [image: image1001.wmf]m

kK

Î

 with the DAI value in the PDCCH equal to either '1' or '2', 
-
if the value of [image: image1002.wmf]m

k

is same as the value of an element [image: image1003.wmf]2

'

i

k

, where [image: image1004.wmf]'

'

2

K

k

i

Î

, the PUCCH resource [image: image1005.wmf])

1

(

PUCCH,

i

n

 is given by [image: image1006.wmf](1)

PUCCH

CCE,

1

)

1

(

PUCCH,

2

)

1

2

'

(

N

n

N

i

N

i

M

n

m

c

c

i

+

+

×

+

×

-

-

=

+

; 
-
otherwise, if the value of [image: image1007.wmf]m

k

is same as the value of an element [image: image1008.wmf]A

i

k

3

 in set [image: image1009.wmf]A

K

, where [image: image1010.wmf]A

A

i

K

k

Î

3

(defined in Table 10.1.3.1-1A, where "UL/DL configuration" in the table refers to the higher layer parameter subframeAssignment), the PUCCH resource [image: image1011.wmf])

1

(

PUCCH,

i

n

 is given by [image: image1012.wmf]A

K

(1)

1CCE,

PUCCH,PUCCH

(31)3

A

ccm

i

nMiNiNnN

+

=--×+×++

; 
where [image: image1013.wmf]A

M

 is the number of elements in the set [image: image1014.wmf]A

K

 defined in Table 10.1.3.1-1A , where [image: image1015.wmf]c

 is selected from {0, 1, 2, 3} such that [image: image1016.wmf]1

CCE,

+

<

£

c

m

c

N

n

N

, [image: image1017.wmf]ë

û

{

}

36

/

)]

4

(

[

,

0

max

RB

sc

DL

RB

-

×

×

=

c

N

N

N

c

 where [image: image1018.wmf]DL

RB

N

 is determined from the primary cell, [image: image1019.wmf]m

CCE

n

,

 is the number of the first CCE used for transmission of the corresponding PDCCH in subframe [image: image1020.wmf]m

k

n

-

, and [image: image1021.wmf]A

K

PUCCH

N

, [image: image1022.wmf](1)

PUCCH

N

, are configured by higher layers. Here, [image: image1023.wmf]2

=

i

 for the corresponding PDCCH with the DAI value equal to '1' and [image: image1024.wmf]3

=

i

 for the corresponding PDCCH the DAI value in the PDCCH equal to either '1' or '2'.
-
If the UE is not configured with the higher layer parameter EIMTA-MainConfigServCell-r12 on the primary cell, for a PDSCH transmission on the secondary cell indicated by the detection of a corresponding EPDCCH on the primary cell in subframe [image: image1025.wmf]m

nk

-

, where [image: image1026.wmf]m

kK

Î

 with the DAI value in the PDCCH equal to either '1' or '2', the PUCCH resources are given by 
-
If EPDCCH-PRB-set [image: image1027.wmf]q

is configured for distributed transmission
 [image: image1028.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: image1029.wmf]q

is configured for localized transmission

 [image: image1030.wmf](e1)

PUCCH,q

1

0

1

,

,

,

,

ECCE,q

)

1

(

PUCCH,i

'

1

N

n

N

N

N

n

n

ARO

m

i

k

n

q

ECCE

q

ECCE

RB

q

ECCE

RB

i

+

D

+

+

+

×

ú

û

ú

ê

ë

ê

=

å

-

=

-



where [image: image1031.wmf]ECCE,q

n

 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: image1032.wmf]q

in subframe [image: image1033.wmf]m

k

n

-

, [image: image1034.wmf](e1)

PUCCH,q

N

 for EPDCCH-PRB-set [image: image1035.wmf]q

is configured by the higher layer parameter pucch-ResourceStartOffset-r11 , [image: image1036.wmf]q

ECCE

RB

N

,

for EPDCCH-PRB-set [image: image1037.wmf]q

in subframe [image: image1038.wmf]m

k

n

-

is given in Subclause 6.8A.1 in [3], [image: image1039.wmf]'

n

is determined from the antenna port used for EPDCCH transmission in subframe [image: image1040.wmf]m

k

n

-

which is described in Subclause 6.8A.5 in [3]. If [image: image1041.wmf]0

=

m

, [image: image1042.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: image1043.wmf]0

>

m

, [image: image1044.wmf]ARO

D

 is determined from the HARQ-ACK resource offset field in the DCI format of the corresponding EPDCCH as given in Table 10.1.3.1-2. If the UE is configured to monitor EPDCCH in subframe [image: image1045.wmf]1

i

k

n

-

, [image: image1046.wmf]1

,

,

i

k

n

q

ECCE

N

-

 is equal to the number of ECCEs in EPDCCH-PRB-set [image: image1047.wmf]q

configured for that UE in subframe [image: image1048.wmf]1

i

k

n

-

. If the UE is not configured to monitor EPDCCH in subframe[image: image1049.wmf]1

i

k

n

-

, [image: image1050.wmf]1

,

,

i

k

n

q

ECCE

N

-

 is equal to the number of ECCEs computed assuming EPDCCH-PRB-set [image: image1051.wmf]q

is configured for that UE in subframe[image: image1052.wmf]1

i

k

n

-

. For normal downlink CP, if subframe [image: image1053.wmf]1

i

k

n

-

 is a special subframe with special subframe configuration 0, 5 or 10 if configured by ssp10-CRS-LessDwPTS, [image: image1054.wmf]1

,

,

i

k

n

q

ECCE

N

-

is equal to 0. For extended downlink CP, if subframe [image: image1055.wmf]1

i

k

n

-

 is a special subframe with special subframe configuration 0 or 4 or 7, [image: image1056.wmf]1

,

,

i

k

n

q

ECCE

N

-

is equal to 0. Here, [image: image1057.wmf]2

=

i

 for the corresponding EPDCCH with the DAI value equal to '1' and [image: image1058.wmf]3

=

i

 for the corresponding EPDCCH with the DAI value equal to '2'. 
-
If the UE is configured with the higher layer parameter EIMTA-MainConfigServCell-r12 on the primary cell, for a PDSCH transmission on the secondary cell indicated by the detection of a corresponding EPDCCH on the primary cell in subframe [image: image1059.wmf]m

nk

-

, where [image: image1060.wmf]m

kK

Î

 with the DAI value in the PDCCH equal to either '1' or '2', the PUCCH resources are given by 
-
If EPDCCH-PRB-set [image: image1061.wmf]q

is configured for distributed transmission
 [image: image1062.wmf]11

4151

(1)(e1)

PUCCH,iECCE,qPUCCH,q

,,,,

1010

A

ii

ii

ARO

ECCEqnkECCEqnk

ii

nnNNN

--

¢

--

==

¢¢¢

=+++D+

åå


-
If EPDCCH-PRB-set [image: image1063.wmf]q

is configured for localized transmission
 [image: image1064.wmf]11

4151

ECCE,q

(1),(e1)

PUCCH,iPUCCH,q

,

,,,,

1010

'

A

ii

ii

ECCEq

RBARO

ECCEq

ECCEqnkECCEqnk

ii

RB

n

nNNNnN

N

--

¢

--

==

êú

¢¢¢

=×++++D+

êú

ëû

åå


where

-
if the value of [image: image1065.wmf]m

k

 is same as the value of an index [image: image1066.wmf]2

'

i

k

, where [image: image1067.wmf]'

'

2

K

k

i

Î

, then [image: image1068.wmf]2

4

i

i

=

; 
-
otherwise, if the value of [image: image1069.wmf]m

k

 is same as the value of an index [image: image1070.wmf]A

i

k

3

, where [image: image1071.wmf]A

A

i

K

k

Î

3

, then [image: image1072.wmf]3

4

i

i

=

; 

and where [image: image1073.wmf]ECCE,q

n

 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: image1074.wmf]q

in subframe [image: image1075.wmf]m

k

n

-

, [image: image1076.wmf](e1)

PUCCH,q

N

 for EPDCCH-PRB-set [image: image1077.wmf]q

is configured by the higher layer parameter pucch-ResourceStartOffset-r11 , [image: image1078.wmf]q

ECCE

RB

N

,

for EPDCCH-PRB-set [image: image1079.wmf]q

in subframe [image: image1080.wmf]m

k

n

-

 is given in Subclause 6.8A.1 in [3], [image: image1081.wmf]'

n

is determined from the antenna port used for EPDCCH transmission in subframe [image: image1082.wmf]m

k

n

-

which is described in Subclause 6.8A.5 in [3]. [image: image1083.wmf]ARO

'

D

, [image: image1084.wmf]1

'

,

,

'

i

k

n

q

ECCE

N

-

, [image: image1085.wmf]A

i

k

n

q

ECCE

N

1

,

,

'

-

are determined as described in Subclause 10.1.3.1. For extended downlink CP, if subframe [image: image1086.wmf]1

i

k

n

-

 is a special subframe with special subframe configuration 0 or 4 or 7, [image: image1087.wmf]1

,

,

i

k

n

q

ECCE

N

-

 is equal to 0. Here, [image: image1088.wmf]2

=

i

 for the corresponding EPDCCH with the DAI value equal to '1' and [image: image1089.wmf]3

=

i

 for the corresponding EPDCCH with the DAI value equal to '2'.
-
for a PDSCH transmission indicated by the detection of a corresponding PDCCH/EPDCCH within the subframe(s) [image: image1090.wmf]k

n

-

, where [image: image1091.wmf]K

k

Î

 on the secondary cell, the value of [image: image1092.wmf])

1

(

2

PUCCH,

n

and [image: image1093.wmf])

1

(

3

PUCCH,

n

 is determined according to higher layer configuration and Table 10.1.2.2.1-2. 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 10.1.2.2.1-2. A UE shall assume that the same HARQ-ACK PUCCH resource value is transmitted in the TPC field on all PDCCH/EPDCCH assignments on the secondary cell within subframe(s) [image: image1094.wmf]k

n

-

, where [image: image1095.wmf]K

k

Î

. 

-
For [image: image1096.wmf]1

0

-

£

£

M

j

, if a PDSCH transmission with a corresponding PDCCH/EPDCCH and DAI value in the PDCCH/EPDCCH equal to '[image: image1097.wmf]1

+

j

' is received, HARQ-ACK(j) is the corresponding ACK/NACK/DTX response; otherwise HARQ-ACK(j) shall be set to DTX.

A UE shall perform channel selection according to the Tables 10.1.3.2-5, and 10.1.3.2-6 and transmit [image: image1098.wmf])

1

(

),

0

(

b

b

 on PUCCH resource [image: image1099.wmf])

~

,

1

(

PUCCH

p

n

 for [image: image1100.wmf]p

~

 mapped to antenna port p using PUCCH format 1b according to Subclause 5.4.1 in [3] where

-
[image: image1101.wmf])

~

,

1

(

PUCCH

0

p

n

 = [image: image1102.wmf])

1

(

PUCCH

n

 in sub-frame [image: image1103.wmf]n

 for [image: image1104.wmf]p

~

 mapped to antenna port [image: image1105.wmf]0

p

 where "any" in Tables 10.1.3.2-5, and 10.1.3.2-6 represents any response of ACK, NACK, or DTX. The value of [image: image1106.wmf])

1

(

),

0

(

b

b

 and the PUCCH resource [image: image1107.wmf])

1

(

PUCCH

n

 are generated by channel selection according to Tables 10.1.3.2-5, and 10.1.3.2-6 for M = 3, and 4 respectively. 

-
[image: image1108.wmf])

~

,

1

(

PUCCH

1

p

n

 for antenna port[image: image1109.wmf]1

p

, where [image: image1110.wmf])

~

,

1

(

PUCCH

1

p

n

 selected from PUCCH resources, [image: image1111.wmf])

~

,

1

(

PUCCH,

1

p

i

n

configured by higher layers where [image: image1112.wmf]3

0

£

£

i

 according Tables 10.1.3.2-5, and 10.1.3.2-6 for M = 3, and 4 respectively by replacing [image: image1113.wmf])

1

(

PUCCH

n

with [image: image1114.wmf])

~

,

1

(

PUCCH

1

p

n

and replacing [image: image1115.wmf])

1

(

PUCCH,

i

n

 with [image: image1116.wmf])

~

,

1

(

PUCCH,

1

p

i

n

, 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), 
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	ACK, ACK, ACK
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Table 10.1.3.2-6: Transmission of HARQ-ACK multiplexing for M = 4

	Primary Cell
	Secondary Cell
	Resource
	Constellation
	RM Code
 Input Bits
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HARQ-ACK(1), 
HARQ-ACK(2), 
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HARQ-ACK(1), 
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10.1.3.2.2
PUCCH format 3 HARQ-ACK procedure

If a UE is configured with the higher layer parameter EIMTA-MainConfigServCell-r12, then[image: image1175.wmf]K

K

=

'

 where the set [image: image1176.wmf]K

 is defined in Table 10.1.3.1-1 (where "UL/DL configuration" in the table refers to the higher layer parameter subframeAssignment), and [image: image1177.wmf]'

M

is the number of elements in set [image: image1178.wmf]'

K

.

If a UE is configured with one serving cell, or if a UE is configured with more than one serving cells and the UL/DL configuration of all serving cells is same, then in the rest of this Subclause [image: image1179.wmf]K

 is as defined in Sec 10.2, and [image: image1180.wmf]M

 is the number of elements in the set [image: image1181.wmf]K

.

If a UE is configured with more than one serving cell and if at least two cells have different UL/DL configurations, then [image: image1182.wmf]K

in this Subclause refers to [image: image1183.wmf]c

K

 (as defined in Subclause 10.2) , and [image: image1184.wmf]M

 is the number of elements in the set [image: image1185.wmf]K

.

For TDD HARQ-ACK transmission with PUCCH format 3 and sub-frame [image: image1186.wmf]n

 with [image: image1187.wmf]1

³

M

 and more than one configured serving cell, where [image: image1188.wmf]M

 is the number of elements in the set [image: image1189.wmf]K

, the UE shall use PUCCH resource [image: image1190.wmf])

~

,

3

(

PUCCH

p

n

 or [image: image1191.wmf])

~

,

1

(

PUCCH

p

n

 for transmission of HARQ-ACK in subframe [image: image1192.wmf]n

 for [image: image1193.wmf]p

~

 mapped to antenna port p where 

-
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 PDCCH in subframe [image: image1194.wmf]m

k

n

-

, where [image: image1195.wmf]K

k

m

Î

, 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: image1196.wmf]m

k

n

-

, where [image: image1197.wmf]K

k

m

Î

, 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', 
-
the UE shall use PUCCH format 1a/1b and PUCCH resource [image: image1198.wmf])

~

,

1

(

PUCCH

p

n

 with [image: image1199.wmf](1)

PUCCH

CCE,

1

)

~

,

1

(

PUCCH

)

1

(

0

N

n

N

m

N

m

M

n

m

c

c

p

+

+

×

+

×

-

-

=

+

 for antenna port [image: image1200.wmf]0

p

, where [image: image1201.wmf](1)

PUCCH

N

 is configured by higher layers, [image: image1202.wmf]c

 is selected from {0, 1, 2, 3} such that [image: image1203.wmf]1

CCE,

+

<

£

c

m

c

N

n

N

, [image: image1204.wmf]ë

û

{

}

36

/

)]

4

(

[

,

0

max

RB

sc

DL

RB

-

×

×

=

c

N

N

N

c

, and [image: image1205.wmf]m

CCE,

n

 is the number of the first CCE used for transmission of the corresponding PDCCH in subframe [image: image1206.wmf]m

nk

-

 where [image: image1207.wmf]K

k

m

Î

. When two antenna port transmission is configured for PUCCH format 1a/1b, the PUCCH resource for antenna port [image: image1208.wmf]1

p

 is given by [image: image1209.wmf]1

)

~

,

1

(

PUCCH

)

~

,

1

(

PUCCH

0

1

+

=

p

p

n

n


-
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: image1210.wmf]m

k

n

-

, where [image: image1211.wmf]K

k

m

Î

, 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: image1212.wmf]m

k

n

-

, where [image: image1213.wmf]K

k

m

Î

, 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', 
-
the UE shall use PUCCH format 1a/1b, and
-
if the value of [image: image1214.wmf]m

k

is same as the value of an element [image: image1215.wmf]2

'

i

k

, where [image: image1216.wmf]'

'

2

K

k

i

Î

, the PUCCH resource [image: image1217.wmf])

~

,

1

(

PUCCH

p

n

 is given by [image: image1218.wmf](1)

PUCCH

CCE,

1

)

~

,

1

(

PUCCH

2

)

1

2

'

(

N

n

N

i

N

i

M

n

m

c

c

p

+

+

×

+

×

-

-

=

+

; 
-
otherwise, if the value of [image: image1219.wmf]m

k

is same as the value of an element [image: image1220.wmf]A

i

k

3

 in set [image: image1221.wmf]A

K

, where [image: image1222.wmf]A

A

i

K

k

Î

3

(defined in Table 10.1.3.1-1A, where "UL/DL configuration" in the table refers to the higher layer parameter subframeAssignment), the PUCCH resource [image: image1223.wmf])

~

,

1

(

PUCCH

p

n

 is given by [image: image1224.wmf]A

K

PUCCH

CCE,

1

)

~

,

1

(

PUCCH

3

)

1

3

(

N

n

N

i

N

i

M

n

m

c

c

A

p

+

+

×

+

×

-

-

=

+

; 

where [image: image1225.wmf]A

M

 is the number of elements in the set [image: image1226.wmf]A

K

 defined in Table 10.1.3.1-1A , where [image: image1227.wmf]c

 is selected from {0, 1, 2, 3} such that [image: image1228.wmf]1

CCE,

+

<

£

c

m

c

N

n

N

, [image: image1229.wmf]ë

û

{

}

36

/

)]

4

(

[

,

0

max

RB

sc

DL

RB

-

×

×

=

c

N

N

N

c

 where [image: image1230.wmf]DL

RB

N

 is determined from the primary cell, [image: image1231.wmf]m

CCE

n

,

 is the number of the first CCE used for transmission of the corresponding PDCCH in subframe [image: image1232.wmf]m

k

n

-

, and [image: image1233.wmf]A

K

PUCCH

N

, [image: image1234.wmf](1)

PUCCH

N

, are configured by higher layers. When two antenna port transmission is configured for PUCCH format 1a/1b, the PUCCH resource for antenna port [image: image1235.wmf]1

p

 is given by [image: image1236.wmf]1

)

~

,

1

(

PUCCH

)

~

,

1

(

PUCCH

0

1

+

=

p

p

n

n


-
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if EPDCCH-PRB-set [image: image1281.wmf]q

is configured for localized transmission

 [image: image1282.wmf]11

4151

ECCE,q

(1,),(e1)

PUCCHPUCCH,q

,

,,,,

1010

'

A

ii

ii

pECCEq

RBARO

ECCEq

ECCEqnkECCEqnk

ii

RB

n

nNNNnN

N

--

¢

--

==

êú

¢¢¢

=×++++D+

êú

ëû

åå

%



where

-
if the value of [image: image1283.wmf]m

k

 is same as the value of an index [image: image1284.wmf]2

'

i

k

, where [image: image1285.wmf]'

'

2

K

k

i

Î

, then [image: image1286.wmf]2

4

i

i

=

; 
-
otherwise, if the value of [image: image1287.wmf]m

k

 is same as the value of an index [image: image1288.wmf]A

i

k

3

, where [image: image1289.wmf]A

A

i

K

k

Î

3

, then [image: image1290.wmf]3

4

i

i

=

; 


and where [image: image1291.wmf]ECCE,q

n

 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: image1292.wmf]q

in subframe [image: image1293.wmf]m

k

n

-

, [image: image1294.wmf](e1)

PUCCH,q

N

 for EPDCCH-PRB-set [image: image1295.wmf]q

is configured by the higher layer parameter pucch-ResourceStartOffset-r11 , [image: image1296.wmf]q

ECCE

RB

N

,

for EPDCCH-PRB-set [image: image1297.wmf]q

in subframe [image: image1298.wmf]m

k

n

-

 is given in Subclause 6.8A.1 in [3], [image: image1299.wmf]'

n

is determined from the antenna port used for EPDCCH transmission in subframe [image: image1300.wmf]m

k

n

-

which is described in Subclause 6.8A.5 in [3]. [image: image1301.wmf]ARO

'

D

, [image: image1302.wmf]1

'

,

,

'

i

k

n

q

ECCE

N

-

, [image: image1303.wmf]A

i

k

n

q

ECCE

N

1

,

,

'

-

are determined as described in Subclause 10.1.3.1. When two antenna port transmission is configured for PUCCH format 1a/1b, the PUCCH resource for antenna port [image: image1304.wmf]1

p

 is given by [image: image1305.wmf]1

)

~

,

1

(

PUCCH

)

~

,

1

(

PUCCH

0

1

+

=

p

p

n

n

.

-
for a single PDSCH transmission only on the primary cell where there is not a corresponding PDCCH/EPDCCH detected within subframe(s) [image: image1306.wmf]k

n

-

, where [image: image1307.wmf]K

k

Î

 and no PDCCH/EPDCCH indicating downlink SPS release (defined in Subclause 9.2) within subframe(s) [image: image1308.wmf]k

n

-

, where [image: image1309.wmf]K

k

Î

, the UE shall use PUCCH format 1a/1b and PUCCH resource [image: image1310.wmf])

~

,

1

(

PUCCH

p

n

 with the value of [image: image1311.wmf])

~

,

1

(

PUCCH

p

n

 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: image1312.wmf])

~

,

1

(

PUCCH

0

p

n

 for antenna port [image: image1313.wmf]0

p

 and the second PUCCH resource [image: image1314.wmf])

~

,

1

(

PUCCH

1

p

n

 for antenna port [image: image1315.wmf]1

p

, otherwise, the PUCCH resource value maps to a single PUCCH resource [image: image1316.wmf])

~

,

1

(

PUCCH

0

p

n

 for antenna port [image: image1317.wmf]0

p

.

-
for [image: image1318.wmf]1

>

M

, and 
-
for a PDSCH transmission only on the primary cell where there is not a corresponding PDCCH detected within subframe(s) [image: image1319.wmf]k

n

-

, where [image: image1320.wmf]K

k

Î

, and 
-
for an additional PDSCH transmission only on the primary cell indicated by the detection of a corresponding PDCCH in subframe [image: image1321.wmf]m

k

n

-

, where [image: image1322.wmf]K

k

m

Î

 with the DAI value in the PDCCH equal to '1' (defined in Table 7.3-X), or 
-
for an additional PDCCH indicating downlink SPS release (defined in Subclause 9.2) in subframe [image: image1323.wmf]m

k

n

-

, where [image: image1324.wmf]K

k

m

Î

 with the DAI value in the PDCCH equal to '1', 
-
the UE shall transmit [image: image1325.wmf](

)

(

)

0,1

bb

 in subframe [image: image1326.wmf]n

 using PUCCH format 1b on PUCCH resource [image: image1327.wmf](1)

PUCCH

n

 selected from [image: image1328.wmf]A

 PUCCH resources [image: image1329.wmf](1)

PUCCH,

i

n

 where [image: image1330.wmf]01

iA

££-

, according to Table 10.1.3.2-1 and Table 10.1.3.2-2 for [image: image1331.wmf]2

=

A

 and [image: image1332.wmf]3

=

A

, respectively. For a UE configured with a transmission mode that supports up to two transport blocks on the primary cell, [image: image1333.wmf]3

=

A

; otherwise, [image: image1334.wmf]2

=

A

.
-
If the UE is not configured with the higher layer parameter EIMTA-MainConfigServCell-r12 on the primary cell, the PUCCH resource [image: image1335.wmf])

1

(

PUCCH,0

n

 is determined according to higher layer configuration and Table 9.2-2. The PUCCH resource [image: image1336.wmf])

1

(

PUCCH,1

n

 is determined as [image: image1337.wmf](1)(1)

PUCCH,11CCE,PUCCH

(1)

ccm

nMmNmNnN

+

=--×+×++

, where [image: image1338.wmf](1)

PUCCH

N

 is configured by higher layers, [image: image1339.wmf]c

 is selected from {0, 1, 2, 3} such that [image: image1340.wmf]1

CCE,

+

<

£

c

m

c

N

n

N

, [image: image1341.wmf]ë

û

{

}

36

/

)]

4

(

[

,

0

max

RB

sc

DL

RB

-

×

×

=

c

N

N

N

c

, and [image: image1342.wmf]m

CCE,

n

 is the number of the first CCE used for transmission of the corresponding PDCCH in subframe [image: image1343.wmf]m

nk

-

 where [image: image1344.wmf]K

k

m

Î

. 
-
If the UE is configured with the higher layer parameter EIMTA-MainConfigServCell-r12 on the primary cell, the PUCCH resource [image: image1345.wmf])

1

(

PUCCH,0

n

 is determined according to higher layer configuration and Table 9.2-2. The PUCCH resource [image: image1346.wmf])

1

(

PUCCH,1

n

 is determined as 
-
if the value of [image: image1347.wmf]m

k

is same as the value of an element [image: image1348.wmf]2

'

i

k

, where [image: image1349.wmf]'

'

2

K

k

i

Î

, the PUCCH resource [image: image1350.wmf])

1

(

PUCCH,1

n

is given by [image: image1351.wmf](1)

PUCCH

CCE,

1

)

1

(

PUCCH,1

2

)

1

2

'

(

N

n

N

i

N

i

M

n

m

c

c

+

+

×

+

×

-

-

=

+

; 
-
otherwise, if the value of [image: image1352.wmf]m

k

is same as the value of an element [image: image1353.wmf]A

i

k

3

 in set [image: image1354.wmf]A

K

, where [image: image1355.wmf]A

A

i

K

k

Î

3

(defined in Table 10.1.3.1-1A, where "UL/DL configuration" in the table refers to the higher layer parameter subframeAssignment), the PUCCH resource [image: image1356.wmf])

1

(

PUCCH,1

n

 is given by [image: image1357.wmf]A

K

(1)

1CCE,

PUCCH,1PUCCH

(31)3

A

ccm

nMiNiNnN

+

=--×+×++

; 

where [image: image1358.wmf]A

M

 is the number of elements in the set [image: image1359.wmf]A

K

 defined in Table 10.1.3.1-1A , where [image: image1360.wmf]c

 is selected from {0, 1, 2, 3} such that [image: image1361.wmf]1

CCE,

+

<

£

c

m

c

N

n

N

, [image: image1362.wmf]ë

û

{

}

36

/

)]

4

(

[

,

0

max

RB

sc

DL

RB

-

×

×

=

c

N

N

N

c

, [image: image1363.wmf]m

CCE

n

,

 is the number of the first CCE used for transmission of the corresponding PDCCH in subframe [image: image1364.wmf]m

k

n

-

, and [image: image1365.wmf]A

K

PUCCH

N

, [image: image1366.wmf](1)

PUCCH

N

, are configured by higher layers.
-
For a UE configured with a transmission mode that supports up to two transport blocks on the primary cell, the PUCCH resource [image: image1367.wmf])

1

(

PUCCH,2

n

 is determined as [image: image1368.wmf]1

)

1

(

PUCCH,1

)

1

(

PUCCH,2

+

=

n

n

.HARQ-ACK(0) is the ACK/NACK/DTX response for the PDSCH without a corresponding PDCCH detected. HARQ-ACK(1) is the ACK/NACK/DTX response for the first transport block of the PDSCH indicated by the detection of a corresponding PDCCH for which the value of the DAI field in the corresponding DCI format is equal to '1' or for the PDCCH indicating downlink SPS release for which the value of the DAI field in the corresponding DCI format is equal to '1'. HARQ-ACK(2) is the ACK/NACK/DTX response for the second transport block of the PDSCH indicated by the detection of a corresponding PDCCH for which the value of the DAI field in the corresponding DCI format is equal to '1'.
-
for [image: image1369.wmf]1

>

M

, and 
-
for a PDSCH transmission only on the primary cell where there is not a corresponding EPDCCH detected within subframe(s) [image: image1370.wmf]k

n

-

, where [image: image1371.wmf]K

k

Î

 , and 
-
for an additional PDSCH transmission only on the primary cell indicated by the detection of a corresponding EPDCCH in subframe [image: image1372.wmf]m

k

n

-

, where [image: image1373.wmf]K

k

m

Î

 with the DAI value in the EPDCCH equal to '1' (defined in Table 7.3-X), or 
-
for an additional EPDCCH indicating downlink SPS release (defined in Subclause 9.2) in subframe [image: image1374.wmf]m

k

n

-

, where [image: image1375.wmf]K

k

m

Î

 with the DAI value in the EPDCCH equal to '1', 
-
the UE shall transmit [image: image1376.wmf](

)

(

)

0,1

bb

 in subframe [image: image1377.wmf]n

 using PUCCH format 1b on PUCCH resource [image: image1378.wmf](1)

PUCCH

n

 selected from [image: image1379.wmf]A

 PUCCH resources [image: image1380.wmf](1)

PUCCH,

i

n

 where [image: image1381.wmf]01

iA

££-

, according to Table 10.1.3.2-1 and Table 10.1.3.2-2 for [image: image1382.wmf]2

=

A

 and [image: image1383.wmf]3

=

A

, respectively. For a UE configured with a transmission mode that supports up to two transport blocks on the primary cell, [image: image1384.wmf]3

=

A

; otherwise, [image: image1385.wmf]2

=

A

.
-
If the UE is not configured with the higher layer parameter EIMTA-MainConfigServCell-r12 on the primary cell, the PUCCH resource [image: image1386.wmf])

1

(

PUCCH,0

n

 is determined according to higher layer configuration and Table 9.2-2. The PUCCH resource [image: image1387.wmf])

1

(

PUCCH,1

n

 is determined as 

-
If EPDCCH-PRB-set [image: image1388.wmf]q

is configured for distributed transmission

 [image: image1389.wmf](e1)

PUCCH,q

1

0

1

,

,

ECCE,q

)

1

(

PUCCH,1

1

N

N

n

n

ARO

m

i

k

n

q

ECCE

i

+

D

+

+

=

å

-

=

-


-
If EPDCCH-PRB-set [image: image1390.wmf]q

is configured for localized transmission


 [image: image1391.wmf](e1)

PUCCH,q

1

0

1

,

,

,

,

ECCE,q

)

1

(

PUCCH,1

'

1

N

n

N

N

N

n

n

ARO

m

i

k

n

q

ECCE

q

ECCE

RB

q

ECCE

RB

i

+

D

+

+

+

×

ú

û

ú

ê

ë

ê

=

å

-

=

-



where [image: image1392.wmf]ECCE,q

n

 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: image1393.wmf]q

in subframe [image: image1394.wmf]m

nk

-

, [image: image1395.wmf](e1)

PUCCH,q

N

 for EPDCCH-PRB-set [image: image1396.wmf]q

is configured by the higher layer parameter pucch-ResourceStartOffset-r11 , [image: image1397.wmf]q

ECCE

RB

N

,

for EPDCCH-PRB-set [image: image1398.wmf]q

in subframe [image: image1399.wmf]m

nk

-

is given in Subclause 6.8A.1 in [3], [image: image1400.wmf]'

n

is determined from the antenna port used for EPDCCH transmission in subframe [image: image1401.wmf]m

nk

-

which is described in Subclause 6.8A.5 in [3]. If [image: image1402.wmf]0

m

=

, [image: image1403.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: image1404.wmf]0

m

>

, [image: image1405.wmf]ARO

D

 is determined from the HARQ-ACK resource offset field in the DCI format of the corresponding EPDCCH as given in Table 10.1.3.1-2. If the UE is configured to monitor EPDCCH in subframe [image: image1406.wmf]1

i

k

n

-

, [image: image1407.wmf]1

,

,

i

k

n

q

ECCE

N

-

 is equal to the number of ECCEs in EPDCCH-PRB-set [image: image1408.wmf]q

configured for that UE in subframe [image: image1409.wmf]1

i

k

n

-

. If the UE is not configured to monitor EPDCCH in subframe[image: image1410.wmf]1

i

k

n

-

, [image: image1411.wmf]1

,

,

i

k

n

q

ECCE

N

-

 is equal to the number of ECCEs computed assuming EPDCCH-PRB-set [image: image1412.wmf]q

is configured for that UE in subframe[image: image1413.wmf]1

i

k

n

-

. For normal downlink CP, if subframe [image: image1414.wmf]1

i

k

n

-

 is a special subframe with special subframe configuration 0, 5 or 10 if configured by ssp10-CRS-LessDwPTS, [image: image1415.wmf]1

,

,

i

k

n

q

ECCE

N

-

is equal to 0. For extended downlink CP, if subframe [image: image1416.wmf]1

i

k

n

-

 is a special subframe with special subframe configuration 0 or 4 or 7, [image: image1417.wmf]1

,

,

i

k

n

q

ECCE

N

-

is equal to 0. 
-
If the UE is configured with the higher layer parameter EIMTA-MainConfigServCell-r12 on the primary cell, the PUCCH resource [image: image1418.wmf])

1

(

PUCCH,0

n

 is determined according to higher layer configuration and Table 9.2-2. The PUCCH resource [image: image1419.wmf])

1

(

PUCCH,1

n

 is determined as 

-
If EPDCCH-PRB-set [image: image1420.wmf]q

is configured for distributed transmission

 [image: image1421.wmf]11

4151

(1)(e1)

PUCCH,iECCE,qPUCCH,q

,,,,

1010

A

ii

ii

ARO

ECCEqnkECCEqnk

ii

nnNNN

--

¢

--

==

¢¢¢

=+++D+

åå


-
If EPDCCH-PRB-set [image: image1422.wmf]q

is configured for localized transmission

 [image: image1423.wmf]11

4151

ECCE,q

(1),(e1)

PUCCH,iPUCCH,q

,

,,,,

1010

'

A

ii

ii

ECCEq

RBARO

ECCEq

ECCEqnkECCEqnk

ii

RB

n

nNNNnN

N

--

¢

--

==

êú

¢¢¢

=×++++D+

êú

ëû

åå



where

-
if the value of [image: image1424.wmf]m

k

 is same as the value of an index [image: image1425.wmf]2

'

i

k

, where [image: image1426.wmf]'

'

2

K

k

i

Î

, then [image: image1427.wmf]2

4

i

i

=

; 
-
otherwise, if the value of [image: image1428.wmf]m

k

 is same as the value of an index [image: image1429.wmf]A

i

k

3

, where [image: image1430.wmf]A

A

i

K

k

Î

3

, then [image: image1431.wmf]3

4

i

i

=

; 

-
and where [image: image1432.wmf]ECCE,q

n

 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: image1433.wmf]q

in subframe [image: image1434.wmf]m

k

n

-

, [image: image1435.wmf](e1)

PUCCH,q

N

 for EPDCCH-PRB-set [image: image1436.wmf]q

is configured by the higher layer parameter pucch-ResourceStartOffset-r11 , [image: image1437.wmf]q

ECCE

RB

N

,

for EPDCCH-PRB-set [image: image1438.wmf]q

in subframe [image: image1439.wmf]m

k

n

-

 is given in Subclause 6.8A.1 in [3], [image: image1440.wmf]'

n

is determined from the antenna port used for EPDCCH transmission in subframe [image: image1441.wmf]m

k

n

-

which is described in Subclause 6.8A.5 in [3]. [image: image1442.wmf]ARO

'

D

, [image: image1443.wmf]1

'

,

,

'

i

k

n

q

ECCE

N

-

, [image: image1444.wmf]A

i

k

n

q

ECCE

N

1

,

,

'

-

are determined as described in Subclause 10.1.3.1.

-
For a UE configured with a transmission mode that supports up to two transport blocks on the primary cell, the PUCCH resource [image: image1445.wmf])

1

(

PUCCH,2

n

 is determined as [image: image1446.wmf]1

)

1

(

PUCCH,1

)

1

(

PUCCH,2

+

=

n

n

.HARQ-ACK(0) is the ACK/NACK/DTX response for the PDSCH without a corresponding EPDCCH detected. HARQ-ACK(1) is the ACK/NACK/DTX response for the first transport block of the PDSCH indicated by the detection of a corresponding EPDCCH for which the value of the DAI field in the corresponding DCI format is equal to '1' or for the EPDCCH indicating downlink SPS release for which the value of the DAI field in the corresponding DCI format is equal to '1'. HARQ-ACK(2) is the ACK/NACK/DTX response for the second transport block of the PDSCH indicated by the detection of a corresponding EPDCCH for which the value of the DAI field in the corresponding DCI format is equal to '1'.
-
for [image: image1447.wmf]1

>

M

, and 
-
for a PDSCH transmission only on the primary cell indicated by the detection of a corresponding PDCCH in subframe [image: image1448.wmf]m

k

n

-

, where [image: image1449.wmf]K

k

m

Î

 with the DAI value in the PDCCH greater than '1' (defined in Table 7.3-X), or 
-
for a PDCCH indicating downlink SPS release (defined in Subclause 9.2) in subframe [image: image1450.wmf]m

k

n

-

, where [image: image1451.wmf]K

k

m

Î

 with the DAI value in the PDCCH greater than '1', or

-
for 
[image: image1452.wmf]9

=

M

 and for a PDSCH transmission only on the primary cell indicated by the detection of a corresponding PDCCH in subframe 
[image: image1453.wmf]m

k

n

-

, where 
[image: image1454.wmf]K

k

m

Î

 with the DAI value in the PDCCH equal to '1' (defined in Table 7.3-X) not being the first PDCCH/EPDCCH transmission in subframe(s) 
[image: image1455.wmf]k

n

-

, where 
[image: image1456.wmf]K

k

Î

 with the DAI value equal to '1', or

-
for 
[image: image1457.wmf]9

=

M

 and for a PDCCH indicating downlink SPS release (defined in Subclause 9.2) in subframe 
[image: image1458.wmf]m

k

n

-

, where 
[image: image1459.wmf]K

k

m

Î

 with the DAI value in the PDCCH equal to '1' (defined in Table 7.3-X) not being the first PDCCH/EPDCCH transmission in subframe(s) 
[image: image1460.wmf]k

n

-

, where 
[image: image1461.wmf]K

k

Î

 with the DAI value equal to '1',
-
the UE shall use PUCCH format 3 and PUCCH resource [image: image1462.wmf])

~

,

3

(

PUCCH

p

n

 where the value of [image: image1463.wmf])

~

,

3

(

PUCCH

p

n

 is determined according to higher layer configuration and Table 10.1.2.2.2-1 and the TPC field in a PDCCH assignment with DAI value greater than '1' (defined in Table 7.3-X) or with DAI value equal to '1', not being the first PDCCH/EPDCCH assignment in subframe(s) 
[image: image1464.wmf]k

n

-

, where 
[image: image1465.wmf]K

k

Î

 with the DAI value equal to '1', shall be used to determine the PUCCH resource value from one of the four PUCCH 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 PDCCH assignments used to determine the PUCCH resource values within the subframe(s) [image: image1466.wmf]k

n

-

, where [image: image1467.wmf]K

k

Î

.

-
for [image: image1468.wmf]1

>

M

, and 
-
for a PDSCH transmission only on the primary cell indicated by the detection of a corresponding EPDCCH in subframe [image: image1469.wmf]m

k

n

-

, where [image: image1470.wmf]K

k

m

Î

 with the DAI value in the EPDCCH greater than '1' (defined in Table 7.3-X), or 
-
for an EPDCCH indicating downlink SPS release (defined in Subclause 9.2) in subframe [image: image1471.wmf]m

k

n

-

, where [image: image1472.wmf]K

k

m

Î

 with the DAI value in the EPDCCH greater than '1', or

-
for 
[image: image1473.wmf]9

=

M

 and for a PDSCH transmission only on the primary cell indicated by the detection of a corresponding EPDCCH in subframe 
[image: image1474.wmf]m

k

n

-

, where 
[image: image1475.wmf]K

k

m

Î

 with the DAI value in the EPDCCH equal to '1' (defined in Table 7.3-X) not being the first PDCCH/EPDCCH transmission in subframe(s) 
[image: image1476.wmf]k

n

-

, where 
[image: image1477.wmf]K

k

Î

 with the DAI value equal to '1', or

-
for 
[image: image1478.wmf]9

=

M

 and for an EPDCCH indicating downlink SPS release (defined in Subclause 9.2) in subframe 
[image: image1479.wmf]m

k

n

-

, where 
[image: image1480.wmf]K

k

m

Î

 with the DAI value in the EPDCCH equal to '1' (defined in Table 7.3-X) not being the first PDCCH/EPDCCH transmission in subframe(s) 
[image: image1481.wmf]k

n

-

, where 
[image: image1482.wmf]K

k

Î

 with the DAI value equal to '1',
-
the UE shall use PUCCH format 3 and PUCCH resource [image: image1483.wmf])

~

,

3

(

PUCCH

p

n

 where the value of [image: image1484.wmf])

~

,

3

(

PUCCH

p

n

 is determined according to higher layer configuration and Table 10.1.2.2.2-1 and the HARQ-ACK resource offset field in the DCI format of the corresponding EPDCCH assignment with DAI value greater than '1' or with DAI value equal to '1' (defined in Table 7.3-X), not being the first PDCCH/EPDCCH assignment in subframe(s) 
[image: image1485.wmf]k

n

-

, where 
[image: image1486.wmf]K

k

Î

 with the DAI value equal to '1', shall be used to determine the PUCCH resource value from one of the four PUCCH 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 used to determine the PUCCH resource values within the subframe(s) [image: image1487.wmf]k

n

-

, where [image: image1488.wmf]K

k

Î

.

-
If the UL/DL configurations of all serving cells are the same, for a PDSCH transmission on the secondary cell indicated by the detection of a corresponding PDCCH/EPDCCH within subframe(s) [image: image1489.wmf]k

n

-

, where [image: image1490.wmf]K

k

Î

, the UE shall use PUCCH format 3 and PUCCH resource [image: image1491.wmf])

~

,

3

(

PUCCH

p

n

 where the value of [image: image1492.wmf])

~

,

3

(

PUCCH

p

n

 is determined according to higher layer configuration and Table 10.1.2.2.2-1 and the TPC field in the corresponding PDCCH/EPDCCH 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. For TDD UL/DL configurations 1-6, if a PDCCH corresponding to a PDSCH on the primary cell within subframe(s) [image: image1493.wmf]k

n

-

, where [image: image1494.wmf]K

k

Î

, or a PDCCH indicating downlink SPS release (defined in Subclause 9.2) within subframe(s) [image: image1495.wmf]k

n

-

, where [image: image1496.wmf]K

k

Î

, is detected, the TPC field in the PDCCH with the DAI value greater than '1' or with DAI value equal to '1', not being the first PDCCH/EPDCCH transmission in subframe(s) 
[image: image1497.wmf]k

n

-

, where 
[image: image1498.wmf]K

k

Î

 with the DAI value equal to '1' (defined in Table 7.3-X), 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 PDCCH assignments in the primary cell and in each secondary cell that are used to determined the PUCCH resource value within the subframe(s) [image: image1499.wmf]k

n

-

, where [image: image1500.wmf]K

k

Î

. For TDD UL/DL configurations 1-6, if an EPDCCH corresponding to a PDSCH on the primary cell within subframe(s) [image: image1501.wmf]k

n

-

, where [image: image1502.wmf]K

k

Î

, or an EPDCCH indicating downlink SPS release (defined in Subclause 9.2) within subframe(s) [image: image1503.wmf]k

n

-

, where [image: image1504.wmf]K

k

Î

, is detected, the HARQ-ACK resource offset field in the DCI format of the corresponding EPDCCH assignment with the DAI value greater than '1' (defined in Table 7.3-X) or with DAI value equal to '1', not being the first PDCCH/EPDCCH transmission in subframe(s) 
[image: image1505.wmf]k

n

-

, where 
[image: image1506.wmf]K

k

Î

 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: image1507.wmf]k

n

-

, where [image: image1508.wmf]K

k

Î

.

-
If the UL/DL configurations of at least two serving cells are different, for a PDSCH transmission on the secondary cell indicated by the detection of a corresponding PDCCH/EPDCCH within subframe(s) [image: image1509.wmf]k

n

-

, where [image: image1510.wmf]K

k

Î

, the UE shall use PUCCH format 3 and PUCCH resource [image: image1511.wmf])

~

,

3

(

PUCCH

p

n

 where the value of [image: image1512.wmf])

~

,

3

(

PUCCH

p

n

 is determined according to higher layer configuration and Table 10.1.2.2.2-1 and the TPC field in the corresponding PDCCH/EPDCCH 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. For a UL/DL configuration of the primary cell belonging to {1,2,3,4,5,6} as defined in Subclause 10.2, if a PDCCH corresponding to a PDSCH on the primary cell within subframe(s) [image: image1513.wmf]k

n

-

, where [image: image1514.wmf]K

k

Î

, or a PDCCH indicating downlink SPS release (defined in Subclause 9.2) within subframe(s) [image: image1515.wmf]k

n

-

, where [image: image1516.wmf]K

k

Î

, is detected, the TPC field in the PDCCH with the DAI value greater than '1' (defined in Table 7.3-X) or with DAI value equal to '1', not being the first PDCCH/EPDCCH transmission in subframe(s) 
[image: image1517.wmf]k

n

-

, where 
[image: image1518.wmf]K

k

Î

 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 PDCCH assignments in the primary cell and in each secondary cell that are used to determined the PUCCH resource value within the subframe(s) [image: image1519.wmf]k

n

-

, where [image: image1520.wmf]K

k

Î

. For a UL/DL configuration of the primary cell belonging to {1,2,3,4,5,6} as defined in Subclause 10.2, if an EPDCCH corresponding to a PDSCH on the primary cell within subframe(s) [image: image1521.wmf]k

n

-

, where [image: image1522.wmf]K

k

Î

, or an EPDCCH indicating downlink SPS release (defined in Subclause 9.2) within subframe(s) [image: image1523.wmf]k

n

-

, where [image: image1524.wmf]K

k

Î

, is detected, the HARQ-ACK resource offset field in the DCI format of the corresponding EPDCCH assignment with the DAI value greater than '1' or with DAI value equal to '1', not being the first PDCCH/EPDCCH transmission in subframe(s) 
[image: image1525.wmf]k

n

-

, where 
[image: image1526.wmf]K

k

Î

 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: image1527.wmf]k

n

-

, where [image: image1528.wmf]K

k

Î

.

-
For PUCCH format 3 and PUCCH resource [image: image1529.wmf])

~

,

3

(

PUCCH

p

n

 and a UE configured for two antenna port transmission, a PUCCH resource value in Table 10.1.2.2.2-1 maps to two PUCCH resources with the first PUCCH resource [image: image1530.wmf])

~

,

3

(

PUCCH

0

p

n

 for antenna port [image: image1531.wmf]0

p

 and the second PUCCH resource [image: image1532.wmf])

~

,

3

(

PUCCH

1

p

n

 for antenna port [image: image1533.wmf]1

p

, otherwise, the PUCCH resource value maps to a single PUCCH resource [image: image1534.wmf])

~

,

3

(

PUCCH

0

p

n

 for antenna port [image: image1535.wmf]0

p

. 
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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If the UE is not configured with the higher layer parameter EIMTA-MainConfigServCell-r12 on the primary cell, 

-
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. 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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, otherwise, the PUCCH resource value maps to a single PUCCH resource
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