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10.2
Uplink HARQ-ACK timing

For FDD, the UE shall upon detection of a PDSCH transmission in subframe n-4 intended for the UE and for which an HARQ-ACK shall be provided, transmit the HARQ-ACK response in subframe n. If HARQ-ACK repetition is enabled, upon detection of a PDSCH transmission in subframe n-4 intended for the UE and for which HARQ-ACK response shall be provided, and if the UE is not repeating the transmission of any HARQ-ACK in subframe 
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 corresponding to a PDSCH transmission in subframes 
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, the UE:

· shall transmit only the HARQ-ACK response (corresponding to the detected PDSCH transmission in subframe 
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) on PUCCH in subframes 
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· shall not transmit any other signal in subframes 
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· shall not transmit any HARQ-ACK response repetitions corresponding to any detected PDSCH transmission in subframes 
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For TDD, if the UE is configured with more than one serving cell and if at least two serving cells have different UL/DL configurations and if a serving cell is a primary cell, then the primary cell UL/DL configuration is the DL-reference UL/DL configuration for the serving cell.

For TDD if the UE is configured with more than one serving cell and if at least two serving cells have different UL/DL configurations and if a serving cell is a secondary cell 
· if the pair formed by (primary cell UL/DL configuration, serving cell UL/DL configuration ) belongs to Set 1 in Table 10.2-1  or 
· if the UE is not configured to monitor PDCCH/EPDCCH with carrier indicator field for the serving cell, and if the pair formed by (primary cell UL/DL configuration, serving cell UL/DL configuration ) belongs to Set 2 or Set 3 in Table 10.2-1

then the DL-reference UL/DL configuration for the serving cell is defined in the corresponding Set in Table 10.2-1 . For TDD, if the UE is configured with more than one serving cell and if at least two serving cells have different UL/DL configurations, and if a serving cell is a secondary cell and if the UE is configured to monitor PDCCH/EPDCCH with carrier indicator field for the serving cell,

· if the pair formed by (primary cell UL/DL configuration, serving cell UL/DL configuration) belongs to Set 4 or Set 5 in Table 10.2-1

then the DL-reference UL/DL configuration for the serving cell is defined for the corresponding Set in Table 10.2-1.

For TDD if a UE is configured with more than one serving cell and if at least two serving cells have different UL/DL configurations,
· if the UE is not configured to monitor PDCCH with carrier indicator field,and if the pair formed by (primary cell UL/DL configuration, serving cell UL/DL configuration) belongs to {(3,2),(4,2),(2,3),(2,4)}, then the UE is not expected to be configured with more than two serving cells. 
· If the pair formed by (primary cell UL/DL configuration, serving cell UL/DL configuration ) belongs to {(5,0),(5,1),(5,2),(5,3),(5,4),(5,5),(5,6)} in Set 1 or {(0,5),(1,5),(2,5),(3,5),(4,5),(6,5)} in Set 2, then the UE is not expected to be configured with the serving cells resulting in more than 20 HARQ-ACK bits for 
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 multiple DL subframes associated with a single UL subframe n, after spatial HARQ-ACK bundling across multiple codewords within a DL subframe is performed for each serving cell, where 
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 is the number of elements in the set 
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 defined in Section 10.1.3.2.2 and for the configured serving cells. 
For TDD, if a UE is configured with one serving cell, or the UE is configured with more than one serving cell and the UL/DL configurations of all serving cells is same, then the UE shall upon detection of a PDSCH transmission within subframe(s) 
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 is defined in Table 10.1.3.1-1 intended for the UE and for which HARQ-ACK response shall be provided, transmit the HARQ-ACK response in UL subframe n. 
For TDD, if a UE is configured with more than one serving cell and if at least two serving cells have different UL/DL configurations, then the UE shall upon detection of a PDSCH transmission within subframe(s) 
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 for serving cell c, where 
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 intended for the UE and for which HARQ-ACK response shall be provided, transmit the HARQ-ACK response in UL subframe n, wherein set 
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contains values of 
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such that subframe n-k corresponds to a DL subframe for serving cell c, 
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 defined in Table 10.1.3.1-1 (where “UL-DL configuration” in Table 10.1.3.1-1 refers to the “DL-reference UL/DL configuration”) is associated with subframe n. 
For TDD, if HARQ-ACK repetition is enabled, upon detection of a PDSCH transmission within subframe(s) 
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 is defined in Table 10.1.3.1-1 intended for the UE and for which HARQ-ACK response shall be provided, and if the UE is not repeating the transmission of any HARQ-ACK in subframe 
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 corresponding to a PDSCH transmission in a DL subframe earlier than subframe 
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, the UE:

· shall transmit only the HARQ-ACK response (corresponding to the detected PDSCH transmission in subframe
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) on PUCCH in UL subframe
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 and the next 
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· shall not transmit any other signal in UL subframe 
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· shall not transmit any HARQ-ACK response repetitions corresponding to any detected PDSCH transmission in subframes  
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is the set defined in Table 10.1.3.1-1 corresponding to UL subframe 
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For TDD, HARQ-ACK bundling, if the UE detects that at least one downlink assignment has been missed as described in Section 7.3, the UE shall not transmit HARQ-ACK on PUCCH if HARQ-ACK is the only UCI present in a given subframe. 

The uplink timing for the ACK corresponding to a detected PDCCH indicating downlink SPS release shall be the same as the uplink timing for the HARQ-ACK corresponding to a detected PDSCH, as defined above.

Table 10.2-1: DL-reference UL/DL configuration for serving cell based on pair formed by (primary cell UL/DL configuration, secondary cell UL/DL configuration)
	Set #
	(Primary cell UL/DL configuration, Secondary cell UL/DL configuration)
	DL-reference UL/DL configuration

	Set 1
	(0,0)
	0

	
	(1,0),(1,1),(1,6)
	1

	
	(2,0),(2,2),(2,1),(2,6)
	2

	
	(3,0),(3,3),(3,6)
	3

	
	(4,0),(4,1),(4,3),(4,4),(4,6)
	4

	
	(5,0),(5,1),(5,2),(5,3),(5,4),(5,5),(5,6)
	5

	
	(6,0),(6,6)
	6

	Set 2
	(0,1),(6,1)
	1

	
	(0,2),(1,2),(6,2)
	2

	
	(0,3),(6,3)
	3

	
	(0,4),(1,4),(3,4),(6,4)
	4

	
	(0,5),(1,5),(2,5),(3,5),(4,5),(6,5)
	5

	
	(0,6)
	6

	Set 3
	(3,1),(1,3)
	4

	
	(3,2),(4,2),(2,3),(2,4)
	5

	Set 4

	(0,1),(0,2),(0,3),(0,4),(0,5),(0,6)
	0

	
	(1,2),(1,4),(1,5)
	1

	
	(2,5)
	2

	
	(3,4),(3,5)
	3

	
	(4,5)
	4

	
	(6,1),(6,2),(6,3),(6,4),(6,5)
	6

	Set 5

	(1,3)
	1

	
	(2,3),(2,4)
	2

	
	(3,1),(3,2)
	3

	
	(4,2)
	4
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