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10.1.2.2.3	PUCCH format 4 HARQ-ACK procedure
[…]
· for a PDSCH transmission on the secondary cell indicated by the detection of a corresponding PDCCH/EPDCCH in subframe [image: ], 
· 




if the UE is configured with codebooksizeDetermination-r13 = 1, or if the UE is configured with codebooksizeDetermination-r13 = 0 and the total number of HARQ-ACK bits  and scheduling request bit (if any) and periodic CSI bits  (if any) is more than 22, the UE shall use PUCCH format 4 and PUCCH resource  where the value of  is determined according to higher layer configuration and Table 10.1.2.2.23-1. 
The TPC field in the DCI format of the corresponding PDCCH/EPDCCH shall be used to determine the PUCCH resource values from one of the four resource values configured by higher layers, with the mapping defined in Table 10.1.2.2.3-1. A UE shall assume that the same HARQ-ACK PUCCH resource value is transmitted in each DCI format of the corresponding secondary cell PDCCH assignments in a given subframe. 
[...]


10.1.3.2.3.2	PUCCH format 4 HARQ-ACK procedure with adaptive codebook
[…]


For TDD HARQ-ACK transmission with PUCCH format 4  and sub-frame [image: ] with [image: ] and more than one configured serving cell, where [image: ] is the number of elements in the set [image: ], the UE shall use PUCCH resource  or  or [image: ] for transmission of HARQ-ACK and scheduling request (if any) and periodic CSI (if any) in subframe [image: ] for [image: ] 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: ], where [image: ], and both the counter DAI value and the total DAI value in the PDCCH are equal to '1' (defined in Table 7.3.2.1-1), or 
-	for a single PDCCH indicating downlink SPS release (defined in subclause 9.2) in subframe [image: ], where [image: ], and both the counter DAI value and the total DAI value in the PDCCH are equal to '1', 
-	the UE shall use PUCCH format 1a/1b and PUCCH resource [image: ] with [image: ] for antenna port [image: ], where [image: ] is configured by higher layers, [image: ] is selected from {0, 1, 2, 3} such that [image: ], [image: ], and [image: ] is the number of the first CCE used for transmission of the corresponding PDCCH in subframe [image: ] where [image: ]. When two antenna port transmission is configured for PUCCH format 1a/1b, the PUCCH resource for antenna port [image: ] is given by [image: ]
-	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: ], where [image: ], and both the counter DAI value and the total DAI value in the PDCCH are equal to '1' (defined in Table 7.3.2.1-1), or 
-	for a single PDCCH indicating downlink SPS release (defined in subclause 9.2) in subframe [image: ], where [image: ], and both the counter DAI value and the total DAI value in the PDCCH are equal to '1', 
-	the UE shall use PUCCH format 1a/1b, and
-	if the value of [image: ]is same as the value of an element [image: ], where [image: ], the PUCCH resource [image: ] is given by [image: ]; 
-	otherwise, if the value of [image: ]is same as the value of an element [image: ] in set [image: ], where [image: ](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: ] is given by [image: ]; 
	where [image: ] is the number of elements in the set [image: ] defined in Table 10.1.3.1-1A , where [image: ] is selected from {0, 1, 2, 3} such that [image: ], [image: ] where [image: ] is determined from the primary cell, [image: ] is the number of the first CCE used for transmission of the corresponding PDCCH in subframe [image: ], and [image: ], [image: ], are configured by higher layers. When two antenna port transmission is configured for PUCCH format 1a/1b, the PUCCH resource for antenna port [image: ] is given by [image: ]
-	If the UE is not configured with the higher layer parameter EIMTA-MainConfigServCell-r12 on the primary cell, 
-	for a single PDSCH transmission only on the primary cell indicated by the detection of a corresponding EPDCCH in subframe [image: ], where [image: ], and both the counter DAI value and the total DAI value in the EPDCCH are equal to '1' (defined in Table 7.3.2.1-1), or 
-	for a single PDCCH indicating downlink SPS release (defined in subclause 9.2) in subframe [image: ], where [image: ], and both the counter DAI value and the total DAI value in the EPDCCH are equal to '1', 
-	the UE shall use PUCCH format 1a/1b and PUCCH resource [image: ] given by
-	If EPDCCH-PRB-set [image: ]is configured for distributed transmission
	 [image: ]
-	If EPDCCH-PRB-set [image: ]is configured for localized transmission
	 [image: ]
	where [image: ] 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: ]in subframe [image: ], [image: ] for EPDCCH-PRB-set [image: ]is configured by the higher layer parameter pucch-ResourceStartOffset-r11 , [image: ]for EPDCCH-PRB-set [image: ]in subframe [image: ]is given in subclause 6.8A.1 in [3], [image: ]is determined from the antenna port used for EPDCCH transmission in subframe [image: ]which is described in subclause 6.8A.5 in [3]. If [image: ], [image: ] 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: ], [image: ] 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: ], [image: ] is equal to the number of ECCEs in EPDCCH-PRB-set [image: ]configured for that UE in subframe [image: ]. If the UE is not configured to monitor EPDCCH in subframe[image: ], [image: ] is equal to the number of ECCEs computed assuming EPDCCH-PRB-set [image: ]is configured for that UE in subframe [image: ]. For normal downlink CP, if subframe [image: ] is a special subframe with special subframe configuration 0 or 5, [image: ]is equal to 0. For extended downlink CP, if subframe [image: ] is a special subframe with special subframe configuration 0 or 4 or 7, [image: ]is equal to 0. When two antenna port transmission is configured for PUCCH format 1a/1b, the PUCCH resource for antenna port [image: ] is given by [image: ].
-	If the UE is configured with the higher layer parameter EIMTA-MainConfigServCell-r12 on the primary cell, 
-	for a single PDSCH transmission only on the primary cell indicated by the detection of a corresponding EPDCCH in subframe [image: ], where [image: ], and both the counter DAI value and the total DAI value in the EPDCCH are equal to '1' (defined in Table 7.3.2.1-1), or 
-	for a single PDCCH indicating downlink SPS release (defined in subclause 9.2) in subframe [image: ], where [image: ], and both the counter DAI value and the total DAI value in the EPDCCH are equal to '1', 
-	the UE shall use PUCCH format 1a/1b and PUCCH resource [image: ] given by
-	if EPDCCH-PRB-set [image: ]is configured for distributed transmission
	 [image: ]
-	if EPDCCH-PRB-set [image: ]is configured for localized transmission
	 [image: ]
	where
-	if the value of [image: ] is same as the value of an index [image: ], where [image: ], then [image: ]; 
-	otherwise, if the value of [image: ] is same as the value of an index [image: ], where [image: ], then [image: ]; 
	and where [image: ] 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: ]in subframe [image: ], [image: ] for EPDCCH-PRB-set [image: ]is configured by the higher layer parameter pucch-ResourceStartOffset-r11 , [image: ]for EPDCCH-PRB-set [image: ]in subframe [image: ] is given in subclause 6.8A.1 in [3], [image: ]is determined from the antenna port used for EPDCCH transmission in subframe [image: ]which is described in subclause 6.8A.5 in [3].  [image: ], [image: ], [image: ]are determined as described in section 10.1.3.1. When two antenna port transmission is configured for PUCCH format 1a/1b, the PUCCH resource for antenna port [image: ] is given by [image: ].
-	for a single PDSCH transmission only on the primary cell where there is not a corresponding PDCCH/EPDCCH detected within subframe(s) [image: ], where [image: ] and no PDCCH/EPDCCH indicating downlink SPS release (defined in subclause 9.2) within subframe(s) [image: ], where [image: ], the UE shall use PUCCH format 1a/1b and PUCCH resource [image: ] with the value of [image: ] 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: ] for antenna port [image: ] and the second PUCCH resource [image: ] for antenna port [image: ], otherwise, the PUCCH resource value maps to a single PUCCH resource [image: ] for antenna port [image: ].
-	for [image: ], and 
-	for a PDSCH transmission only on the primary cell where there is not a corresponding PDCCH detected within subframe(s) [image: ], where [image: ], and 
-	for an additional PDSCH transmission only on the primary cell indicated by the detection of a corresponding PDCCH in subframe [image: ], where [image: ] with both the counter DAI value and the total DAI value in the PDCCH equal to '1' (defined in Table 7.3.2.1-1), or 
-	for an additional PDCCH indicating downlink SPS release (defined in subclause 9.2) in subframe [image: ], where [image: ] with both the counter DAI value and the total DAI value in the PDCCH equal to '1', 
-	the UE shall transmit [image: ] in subframe [image: ] using PUCCH format 1b on PUCCH resource [image: ] selected from [image: ] PUCCH resources [image: ] where [image: ], according to Table 10.1.3.2-1 and Table 10.1.3.2-2 for [image: ] and [image: ], respectively. For a UE configured with a transmission mode that supports up to two transport blocks on the primary cell, [image: ]; otherwise, [image: ].
-	If the UE is not configured with the higher layer parameter EIMTA-MainConfigServCell-r12 on the primary cell, the PUCCH resource [image: ] is determined according to higher layer configuration and Table 9.2-2. The PUCCH resource [image: ] is determined as [image: ], where [image: ] is configured by higher layers, [image: ] is selected from {0, 1, 2, 3} such that [image: ], [image: ], and [image: ] is the number of the first CCE used for transmission of the corresponding PDCCH in subframe [image: ] where [image: ]. 
-	If the UE is configured with the higher layer parameter EIMTA-MainConfigServCell-r12 on the primary cell, the PUCCH resource [image: ] is determined according to higher layer configuration and Table 9.2-2. The PUCCH resource [image: ] is determined as 
-	if the value of [image: ]is same as the value of an element [image: ], where [image: ], the PUCCH resource [image: ]is given by [image: ]; 
-	otherwise, if the value of [image: ]is same as the value of an element [image: ] in set [image: ], where [image: ](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: ] is given by [image: ]; 
	where [image: ] is the number of elements in the set [image: ] defined in Table 10.1.3.1-1A , where [image: ] is selected from {0, 1, 2, 3} such that [image: ], [image: ], [image: ] is the number of the first CCE used for transmission of the corresponding PDCCH in subframe [image: ], and [image: ], [image: ], 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: ] is determined as [image: ].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 both the counter DAI field and total DAI field in the corresponding DCI format is equal to '1' or for the PDCCH indicating downlink SPS release for which the value of both the counter DAI field and total 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 both the counter DAI field and the total DAI field in the corresponding DCI format is equal to '1'.
-	for [image: ], and 
-	for a PDSCH transmission only on the primary cell where there is not a corresponding EPDCCH detected within subframe(s) [image: ], where [image: ] , and 
-	for an additional PDSCH transmission only on the primary cell indicated by the detection of a corresponding EPDCCH in subframe [image: ], where [image: ] with both the counter DAI value and the total DAI value in the EPDCCH equal to '1' (defined in Table 7.3.2.1-1), or 
-	for an additional EPDCCH indicating downlink SPS release (defined in subclause 9.2) in subframe [image: ], where [image: ] with both the counter DAI value and the total DAI value in the EPDCCH equal to '1', 
-	the UE shall transmit [image: ] in subframe [image: ] using PUCCH format 1b on PUCCH resource [image: ] selected from [image: ] PUCCH resources [image: ] where [image: ], according to Table 10.1.3.2-1 and Table 10.1.3.2-2 for [image: ] and [image: ], respectively. For a UE configured with a transmission mode that supports up to two transport blocks on the primary cell, [image: ]; otherwise, [image: ].
-	If the UE is not configured with the higher layer parameter EIMTA-MainConfigServCell-r12 on the primary cell, the PUCCH resource [image: ] is determined according to higher layer configuration and Table 9.2-2. The PUCCH resource [image: ] is determined as 
-	If EPDCCH-PRB-set [image: ]is configured for distributed transmission
	 [image: ]
-	If EPDCCH-PRB-set [image: ]is configured for localized transmission
	 [image: ]
	where [image: ] 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: ]in subframe [image: ], [image: ] for EPDCCH-PRB-set [image: ]is configured by the higher layer parameter pucch-ResourceStartOffset-r11 , [image: ]for EPDCCH-PRB-set [image: ]in subframe [image: ]is given in subclause 6.8A.1 in [3], [image: ]is determined from the antenna port used for EPDCCH transmission in subframe [image: ]which is described in subclause 6.8A.5 in [3]. If [image: ], [image: ] 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: ], [image: ] 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: ], [image: ] is equal to the number of ECCEs in EPDCCH-PRB-set [image: ]configured for that UE in subframe [image: ]. If the UE is not configured to monitor EPDCCH in subframe[image: ], [image: ] is equal to the number of ECCEs computed assuming EPDCCH-PRB-set [image: ]is configured for that UE in subframe[image: ]. For normal downlink CP, if subframe [image: ] is a special subframe with special subframe configuration 0 or 5, [image: ]is equal to 0. For extended downlink CP, if subframe [image: ] is a special subframe with special subframe configuration 0 or 4 or 7, [image: ]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: ] is determined according to higher layer configuration and Table 9.2-2. The PUCCH resource [image: ] is determined as 
-	If EPDCCH-PRB-set [image: ]is configured for distributed transmission
	 [image: ]
-	If EPDCCH-PRB-set [image: ]is configured for localized transmission
	 [image: ]
	where
-	if the value of [image: ] is same as the value of an index [image: ], where [image: ], then [image: ]; 
-	otherwise, if the value of [image: ] is same as the value of an index [image: ], where [image: ], then [image: ]; 
-	and where [image: ] 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: ]in subframe [image: ], [image: ] for EPDCCH-PRB-set [image: ]is configured by the higher layer parameter pucch-ResourceStartOffset-r11 , [image: ]for EPDCCH-PRB-set [image: ]in subframe [image: ] is given in subclause 6.8A.1 in [3], [image: ]is determined from the antenna port used for EPDCCH transmission in subframe [image: ]which is described in subclause 6.8A.5 in [3].  [image: ], [image: ], [image: ]are determined as described in section 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: ] is determined as [image: ].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 both the counter DAI field and the total DAI field in the corresponding DCI format is equal to '1' or for the EPDCCH indicating downlink SPS release for which the value of both the counter DAI field and the total 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 both the counter DAI field and the total DAI field in the corresponding DCI format is equal to '1'.
-	if a PDSCH transmission is indicated by the detection of a corresponding PDCCH/EPDCCH in subframe [image: ], where [image: ] with either the counter DAI value or the total DAI value in the PDCCH/EPDCCH greater than '1' (defined in Table 7.3.2.1-1) on the primary cell , or 




-	if a PDSCH transmission is indicated by the detection of a corresponding PDCCH/EPDCCH in subframe , where  with either the counter DAI value or the total DAI value in the PDCCH/EPDCCH equal to '1' (defined in Table 7.3.2.1-1)  not being the first PDCCH/EPDCCH transmission within subframe(s) , where  with either the counter DAI value or the total DAI value equal to '1' on the primary cell, or
-	if a PDCCH/EPDCCH indicating downlink SPS release (defined in subclause 9.2) is detected in subframe [image: ], where [image: ] with either the counter DAI value or the total DAI value in the PDCCH/EPDCCH greater than '1' on the primary cell, or 




-	if a PDCCH/EPDCCH indicating downlink SPS release (defined in subclause 9.2) is detected in subframe , where  with either the counter DAI value or the total DAI value in the PDCCH/EPDCCH equal to '1' (defined in Table 7.3.2.1-1)  not being the first PDCCH/EPDCCH transmission within subframe(s) , where  with either the counter DAI value or the total DAI value equal to '1' on the primary cell, or


-	if a PDSCH transmission is indicated by the detection of a corresponding PDCCH/EPDCCH in subframe , where  on a secondary cell,

















-	if the total number of HARQ-ACK bits  and scheduling request bit (if any) and periodic CSI bits  (if any) is more than 22, the UE shall use PUCCH format 4 and PUCCCH resource  where the value of  is determined according to higher layer configuration and Table 10.1.2.2.3-1. Denote  as the set of configured serving cells for the UE. Denote  is the smallest value in  such that PDCCH/EPDCCH scheduling PDSCH or indicating DL SPS release is detected in subframe on serving cell and . The TPC field in a PDCCH/EPDCCH scheduling PDSCH or indicating downlink SPS release in subframe  on a serving cell  satisfying  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 10.1.2.2.3-1. A UE shall assume that the same HARQ-ACK PUCCH resource value is transmitted on any PDCCH/EPDCCH scheduling PDSCH or indicating downlink SPS release in subframe  on any serving cell  satisfying.

















-	if the total number of HARQ-ACK bits  and scheduling request bit (if any) and periodic CSI bits  (if any) is no more than 22, the UE shall use PUCCH format 3 and PUCCCH resource  where the value of  is determined according to higher layer configuration and Table 10.1.2.2.2-1. Denote  as the set of configured serving cells for the UE. Denote  is the smallest value in  such that PDCCH/EPDCCH scheduling PDSCH or indicating DL SPS release is detected in subframe on serving cell and . The TPC field in a PDCCH/EPDCCH scheduling PDSCH or indicating downlink SPS release in subframe  on a serving cell  satisfying  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 any PDCCH/EPDCCH scheduling PDSCH or indicating downlink SPS release in subframe  on any serving cell  satisfying. If a UE is configured for two antenna port transmission for PUCCH format 3, a PUCCH resource value in Table 10.1.2.2.2-1 maps to two PUCCH resources with the first PUCCH resource [image: ] for antenna port [image: ] and the second PUCCH resource [image: ] for antenna port [image: ], otherwise, the PUCCH resource value maps to a single PUCCH resource [image: ] for antenna port [image: ].
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