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	Reason for change:
	Issue 1: In case of TDD CA with same or different TDD UL/DL configurations, if the UE is configured with PUCCH format 3, for special subframe configurations 0 and 5 with normal downlink CP or configurations 0 and 4 with extended downlink CP in a serving cell, the special subframe of the serving cell is excluded from the HARQ-ACK codebook size determination in the current specification. In case of TDD-FDD CA, the same procedure applies for TDD Pcell. However, it is missing for TDD Scells in case of FDD Pcell. 

Issue 2: In case of TDD-FDD CA with FDD Pcell, if the UE is configured with PUCCH format 1b with channel selection, PUCCH format 1a/1b is used if subframe n-4 is an UL subframe, otherwise PUCCH format 1b with channel selection is used. For a special subframe of configurations 0 and 5 with normal downlink CP or of configurations 0 and 4 with extended downlink CP, PUCCH format 1a/1b can also apply instead of PUCCH format 1b with channel selection.
In addition, in case of simultaneous SR and HARQ-ACK transmission for a special subframe of configurations 0 and 5 with normal downlink CP or of configurations 0 and 4 with extended downlink CP, SR+HARQ-ACK procedure for PUCCH format 1a/1b apply.
Issue 3: In case of TDD-FDD CA with FDD Pcell, the position of DL or special subframes in a TDD Scell can be changed by the DL-reference UL/DL configuration from eIMTA operation. However, there is no description of the DL-reference UL/DL configuration for eIMTA operation of a TDD Scell in section 10.2.

	
	

	Summary of change:
	Issue 1: In section 7.3.3, “For FDD-TDD and the primary cell is frame structure type 1, when PUCCH format 3 is configured for transmission of HARQ-ACK, for special subframe configurations 0 and 5 with normal downlink CP or configurations 0 and 4 with extended downlink CP in a serving cell, shown in table 4.2-1 [3], the special subframe of the serving cell is excluded from the HARQ-ACK codebook size determination.” is included. Also, In section 10.1.2A, “or PUCCH format 3” is removed and “For a UE transmitting HARQ-ACK using PUCCH format 3, the UE shall determine the number of HARQ-ACK bits, 
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,  based on the number of configured serving cells with subframe 
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 configured as a downlink or special subframe except a special subframe of configurations 0 and 5 with normal downlink CP or of configuration 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.” is included.

Issue 2: In both section 7.3.3 and 10.1.2A, “or a special subframe of configurations 0 and 5 with normal downlink CP or of configurations 0 and 4 with extended downlink CP” is included, respectively.
Issue 3: In section 10.2, the sentences specifying the DL-reference UL/DL configuration for a TDD Scell in case of FDD Pcell are included.
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	Other comments:
	Isolated impact analysis
This CR has isolated impact. It only affects PUCCH procedures for PUCCH format 3 and PUCCH format 1b with channel selection in TDD-FDD CA with the FDD Pcell.


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 
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, and if subframe 
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 is an uplink or a special subframe of configurations 0 and 5 with normal downlink CP or of configurations 0 and 4 with extended downlink CP for the secondary cell according to the higher layer parameter subframeAssignment for UE not configured with the higher layer parameter EIMTA-MainConfigServCell-r12 and according to the higher layer parameter eimta-HarqReferenceConfig-r12 for UE configured with the higher layer parameter EIMTA-MainConfigServCell-r12,
-
UE shall transmit the HARQ-ACK and SR as for FDD with PUCCH format 1a/1b as described in subclause 7.3.1.

-
otherwise 

-
UE shall transmit the HARQ-ACK and SR as for FDD with PUCCH format 1b with channel selection as described in subclause 7.3.1.
For FDD-TDD and the primary cell is frame structure type 1, when PUCCH format 3 is configured for transmission of HARQ-ACK, for special subframe configurations 0 and 5 with normal downlink CP or configurations 0 and 4 with extended downlink CP in a serving cell, shown in table 4.2-1 [3], the special subframe of the serving cell is excluded from the HARQ-ACK codebook size determination.
For FDD-TDD and the primary cell is frame structure type 1, when a PUCCH format 3 transmission of HARQ-ACK coincides with a sub-frame configured to the UE by higher layers for transmission of a scheduling request, the UE shall multiplex HARQ-ACK and SR bits on HARQ-ACK PUCCH resource as defined in subclause 5.2.3.1 in [4], unless the HARQ-ACK corresponds to a PDSCH transmission on the primary cell only or a PDCCH/EPDCCH indicating downlink SPS release on the primary cell only, in which case the SR shall be transmitted as for FDD with PUCCH format 1a/1b as described in subclause 7.3.1. 
For FDD-TDD and for a PUSCH transmission, a UE shall not transmit HARQ-ACK on PUSCH in subframe n if the UE does not receive PDSCH or PDCCH indicating downlink SPS release in subframe n-4.
When only a positive SR is transmitted, a UE shall use PUCCH Format 1 for the SR resource as defined in subclause 5.4.1 in [3]. 
[…]

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, 
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 in subframe 
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,  based on the number of configured serving cells with subframe 
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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 transmitting HARQ-ACK using PUCCH format 3, the UE shall determine the number of HARQ-ACK bits, 
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 in subframe 
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,  based on the number of configured serving cells with subframe 
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 configured as a downlink or special subframe except a special subframe of configurations 0 and 5 with normal downlink CP or of configurations 0 and 4 with extended downlink CP according to the DL-reference UL/DL configuration (defined in subclause 10.2) of each serving cell and the downlink transmission modes configured for each serving cell. The UE shall use two HARQ-ACK bits for a serving cell configured with a downlink transmission mode that support up to two transport blocks; and one HARQ-ACK bit otherwise. 

A UE that supports aggregating at most 2 serving cells shall use PUCCH format 1b with channel selection for transmission of HARQ-ACK when configured with primary cell frame structure type 1 and secondary cell frame structure type 2. 
A UE that supports aggregating more than 2 serving cells with primary cell frame structure type 1 is configured by higher layers to use either PUCCH format 1b with channel selection or PUCCH format 3 for transmission of HARQ-ACK when configured with more than one serving cell and primary cell frame structure type 1 and at least one secondary cell with frame structure type 2.  

For HARQ-ACK transmission in subframe 
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 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 
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 is an uplink or a special subframe of configurations 0 and 5 with normal downlink CP or of configurations 0 and 4 with extended downlink CP for the secondary cell according to the higher layer parameter subframeAssignment for UE not configured with the higher layer parameter EIMTA-MainConfigServCell-r12, and according to the higher layer parameter eimta-HarqReferenceConfig-r12 for UE configured with the higher layer parameter EIMTA-MainConfigServCell-r12, and HARQ-ACK procedure described in subclause 10.1.2.2.1 otherwise.
The FDD-TDD HARQ-ACK feedback procedure for PUCCH format 3 HARQ-ACK procedure as described in subclause 10.1.2.2.2.

HARQ-ACK transmission on two antenna ports 
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 is supported for PUCCH format 3. 

HARQ-ACK transmission on two antenna ports 
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 is supported for PUCCH format 1b with channel selection and with two configured serving cells.
[…] 
10.2
Uplink HARQ-ACK timing

For TDD or for FDD-TDD and primary cell frame structure type 2 or for FDD-TDD and primary cell frame structure type 1, if a UE configured with EIMTA-MainConfigServCell-r12 for a serving cell, “UL/DL configuration” of the serving cell in subclause 10.2 refers to the UL/DL configuration given by the parameter eimta-HarqReferenceConfig-r12 for the serving cell unless specified otherwise.

For FDD or for FDD-TDD and primary cell frame structure type 1, the UE shall upon detection of a PDSCH transmission in subframe n-4 intended for the UE and for which an HARQ-ACK shall be provided, transmit the HARQ-ACK response in subframe n. If HARQ-ACK repetition is enabled, upon detection of a PDSCH transmission in subframe n-4 intended for the UE and for which HARQ-ACK response shall be provided, and if the UE is not repeating the transmission of any HARQ-ACK in subframe 
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 corresponding to a PDSCH transmission in subframes 
[image: image17.wmf]3

ANRep

-

-

N

n

, … , 
[image: image18.wmf]5

-

n

, 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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; and 

-
shall not transmit any HARQ-ACK response repetitions corresponding to any detected PDSCH transmission in subframes 
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For TDD and a UE configured with EIMTA-MainConfigServCell-r12 for at least one serving cell, if the UE is configured with one serving cell or if the UE is configured with more than one serving cell and the TDD UL/DL configuration of all the configured serving cells is the same, the DL-reference UL/DL configuration for a serving cell is the UL/DL configuration of the serving cell.
For FDD-TDD and primary cell frame structure type 1, if a serving cell is a secondary serving cell with frame structure type 2, the DL-reference UL/DL configuration for the serving cell is the UL/DL configuration of the serving cell.
For TDD, if the UE is configured with more than one serving cell and if at least two serving cells have different UL/DL configurations and if a serving cell is a primary cell, then the primary cell UL/DL configuration is the DL-reference UL/DL configuration for the serving cell. 
For FDD-TDD and primary cell frame structure type 2, if a serving cell is a primary cell or if a serving cell is a secondary cell with frame structure type 1, then the primary cell UL/DL configuration is the DL-reference UL/DL configuration for the serving cell.

For TDD and if the UE is configured with more than one serving cell and if at least two serving cells have different UL/DL configurations and if a serving cell is a secondary cell, or for FDD-TDD and primary cell frame structure type 2 and if a serving cell is a secondary cell with frame structure type 2 

-
if the pair formed by (primary cell UL/DL configuration, serving cell UL/DL configuration ) belongs to Set 1 in Table 10.2-1 or 
-
if the UE is not configured to monitor PDCCH/EPDCCH in another serving cell for scheduling the serving cell, and if the pair formed by (primary cell UL/DL configuration, serving cell UL/DL configuration ) belongs to Set 2 or Set 3 in Table 10.2-1 or
-
if the UE is configured to monitor PDCCH/EPDCCH in another serving cell for scheduling the serving cell, and if the pair formed by (primary cell UL/DL configuration, serving cell UL/DL configuration) belongs to Set 4 or Set 5 in Table 10.2-1
then the DL-reference UL/DL configuration for the serving cell is defined in the corresponding Set in Table 10.2-1.

For TDD and if a UE is configured with more than one serving cell and if at least two serving cells have different UL/DL configurations or for FDD-TDD and primary cell frame structure type 2, if the DL-reference UL/DL configuration for at least one serving cell is TDD UL/DL Configuration 5, then the UE is not expected to be configured with more than two serving cells. 

For TDD and a UE not configured with EIMTA-MainConfigServCell-r12 for any serving cell, if the UE is configured with one serving cell, or the UE is configured with more than one serving cell and the UL/DL configurations of all serving cells is same, then the UE shall upon detection of a PDSCH transmission within subframe(s) 
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 is defined in Table 10.1.3.1-1 intended for the UE and for which HARQ-ACK response shall be provided, transmit the HARQ-ACK response in UL subframe n. 

For TDD and if a UE is configured with more than one serving cell and if at least two serving cells have different UL/DL configurations, or if a UE is configured with EIMTA-MainConfigServCell-r12 for at least one serving cell. or for FDD-TDD and primary cell frame structure type 2 and if a serving cell c is frame structure type 2, then the UE shall upon detection of a PDSCH transmission within subframe(s) 
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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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such that subframe n-k corresponds to a DL subframe or a special subframe for serving cell [image: image36.wmf]c

, where DL subframe or special subframe of serving cell [image: image37.wmf]c

 is according to the higher layer parameter eimta-HarqReferenceConfig-r12 if the UE is configured with the higher layer parameter EIMTA-MainConfigServCell-r12 for  serving cell [image: image38.wmf]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 FDD-TDD and primary cell frame structure type 2, if a serving cell [image: image40.wmf]c

 is frame structure type 1 and a UE is not configured to monitor PDCCH/EPDCCH in another serving cell for scheduling the serving cell [image: image41.wmf]c

, then the UE shall upon detection of a PDSCH transmission within subframe(s) 
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is defined in Table 10.1.3A-1 intended for the UE and for which HARQ-ACK response shall be provided, transmit the HARQ-ACK response in subframe n. 
For FDD-TDD and primary cell frame structure type 2, if a serving cell [image: image47.wmf]c

 is frame structure type 1 and a UE is configured to monitor PDCCH/EPDCCH in another serving cell for scheduling serving cell [image: image48.wmf]c

, then the UE shall upon detection of a PDSCH transmission within subframe(s) [image: image49.wmf]k

n

-

 for serving cell [image: image50.wmf]c

, where [image: image51.wmf]c

K

k

Î

, [image: image52.wmf]c

KK

=

and [image: image53.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 subframe n, where "UL/DL configuration" in Table 10.1.3.1-1 refers to the "DL-reference UL/DL configuration" of serving cell [image: image54.wmf]c

.
For TDD, if HARQ-ACK repetition is enabled, upon detection of a PDSCH transmission within subframe(s) 
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 and 
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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 downlink or special subframe earlier than subframe 
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-
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  
[image: image68.wmf]k

n

i

-

, where 
[image: image69.wmf]i

K

k

Î

, 
[image: image70.wmf]i

K

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 subclause 7.3, the UE shall not transmit HARQ-ACK on PUCCH if HARQ-ACK is the only UCI present in a given subframe. 

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