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	1. In section 10.1.2 for FDD HARQ-ACK feedback procedures, the current sentence says that the value of ‘A’ for PUCCH format 1b with channel selection and the HARQ-ACK codebook size for PUCCH format 3 are determined based on the number of configured serving cells and the downlink transmission modes configured for each serving cell. This is true only for the case that carrier aggregation is configured in FDD since the number of HARQ-ACK bits for Rel-8/9 with single configured cell in FDD is decided by the number of received transport blocks.
2. In section 10.1.3.2.1 for TDD channel selection with M=1 in two configured cells, the same principle as FDD is applied. Also, there is no explanation to determine the number of HARQ-ACK bits. A UE shall decide the number of HARQ-ACK bits first, and then derive the value of ‘A’ according to Table 10.1.2.2.1-1. If there is no explanation for the number of HARQ-ACK bits, the UE cannot derive the value of ‘A’ in consequence.
3. There exist some red colored sentences.
4. In section 10.1.2.2.1 for FDD channel selection due to the wrong connection of ‘i’ and ‘j’, there is an error case that a UE obtains wrong PUCCH resources corresponding the each serving cell. For example, in case of A=4, according to the specification, 
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 are done from PCell-PDCCH if the UE detects SCell-PDCCH first and then does PCell-PDCCH. This is mainly due to the fact that there is no restricted UE behaviour for the order of serving cell decoding. The right way is that 
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 are done from SCell-PDCCH. This is also applied for TDD channel selection in CA with M=1.

5. In section 10.1.2.2.1, it states that “For FDD with two configured serving cells and PUCCH format 1b with channel selection, the UE shall transmit 
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, according to Table 10.1.2.2.1-3, Table 10.1.2.2.1-4, Table 10.1.2.2.1-5…”. However, in Table 10.1.2.2.1-3, Table 10.1.2.2.1-4, and Table 10.1.2.2.1-5, there is 
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6. In section 10.1.2.2.1, ‘i’ in 
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 is not needed because the connection between i and serving cell accroding to the Table 10.1.2.2.1-1 has been fixed as explained the bullet 4 above.
7. In section 10.1.3.2.1 for TDD channel selection mode b, the explanation for “any” does not exist in which needs to be clarified.
8. Some editorial corrections are needed in the corresponding sections.



	
	

	Summary of change:
(

	1. The first sentence in the first paragraph in section 10.1.2 is changed in order to exclude the case for a UE with single configured cell.
2. The same explanations to determine the number of HARQ-ACK bits are added in section 10.1.3.2.1 so that a UE can derive the value of ‘A’ based on the number of used HARQ-ACK bits according to Table 10.1.2.2.1-1.
3. The red colored parts are changed into the black one.
4. The parameter of ‘j’ is changed into that of ‘i’ for FDD channel selection and for TDD channel selection in CA with M=1.
5. In Table 10.1.2.2.1-3, Table 10.1.2.2.1-4, and Table 10.1.2.2.1-5, 
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6. In section 10.1.2.2.1, ‘i’ in 
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 is removed. 
7. In section 10.1.3.2.1, the explanation for “any” is added which can be ACK, NACK, or DTX.

8. Some editorial corrections are done (eg. support -> supports, denote->denotes and line misalignment of Table 10.1.3.2-5/Table 10.1.3.2-6).
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	Other comments:
(

	Isolated Impact Analysis:
The corrections in the CR have isolated impact as it only affects HARQ-ACK procedures for PUCCH channel selection.


10.1.2
FDD HARQ-ACK feedback procedures

For FDD and for a UE transmitting HARQ-ACK using PUCCH format 1b with channel selection or 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 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.
For FDD, 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 more than one serving cell. 
For FDD, a UE that supports aggregating more than 2 serving cells 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.  
The FDD HARQ-ACK feedback procedure for one configured serving cell is given in section 10.1.2.1 and procedures for more than one configured serving cell are given in section 10.1.2.2.
[…]
10.1.2.2
FDD HARQ-ACK procedures for more than one configured serving cell
The FDD 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 section 10.1.2.2.1 or a PUCCH format 3 HARQ-ACK procedure as described in section 10.1.2.2.2.

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

10.1.2.2.1
PUCCH format 1b with channel selection HARQ-ACK procedure

For FDD with two configured serving cells and PUCCH format 1b with channel selection, the UE shall transmit 
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, according to Table 10.1.2.2.1-3, Table 10.1.2.2.1-4, Table 10.1.2.2.1-5 in subframe 
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 using PUCCH format 1b. HARQ-ACK(i) denotes the ACK/NACK/DTX response for a transport block or SPS release PDCCH associated with serving cell, 
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 where the transport block and serving cell for HARQ-ACK(i) and 
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 PUCCH resources are given by Table 10.1.2.2.1-1.
A UE configured with a transmission mode that supports up to two transport blocks on serving cell, 
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, shall use the same HARQ-ACK response for both the transport blocks in response to a PDSCH transmission with a single transport block or a PDCCH indicating downlink SPS release associated with the serving cell, 
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. 
Table 10.1.2.2.1-1: Mapping of Transport Block and Serving Cell to HARQ-ACK(i) for PUCCH format 1b HARQ-ACK channel selection

	A
	HARQ-ACK(i)



	
	HARQ-ACK(0)
	HARQ-ACK(1)
	HARQ-ACK(2)
	HARQ-ACK(3)

	2
	TB1 Primary cell
	TB1 Secondary cell
	NA
	NA

	3
	TB1 Serving cell1
	TB2 Serving cell1
	TB1 Serving cell2
	NA

	4
	TB1 Primary cell
	TB2 Primary cell
	TB1 Secondary cell
	TB2 Secondary cell


The UE shall determine the 
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 PUCCH resources, 
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 in Table 10.1.2.2.1-1, according to 
· for a PDSCH transmission indicated by the detection of a corresponding PDCCH in subframe 
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 on the primary cell, or for a PDCCH indicating downlink SPS release (defined in section 9.2) in subframe 
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, and for transmission mode that supports up to two transport blocks, the PUCCH resource 
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 is the number of the first CCE used for transmission of the corresponding PDCCH and 
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· for a PDSCH transmission on the primary cell where there is not a corresponding PDCCH detected in subframe 
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 is determined according to higher layer configuration and Table 9.2-2. For transmission mode that supports up to two transport blocks, the PUCCH resource 
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· for a PDSCH transmission indicated by the detection of a corresponding PDCCH in subframe 
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 for the transmission mode that supports up to two transport blocks  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 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. For a UE configured for a transmission mode that supports up to two transport blocks a PUCCH resource value in Table 10.1.2.2.1-2 maps to two PUCCH resources 
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, otherwise, the PUCCH resource value maps to a single PUCCH resource 
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Table 10.1.2.2.1-2: PUCCH Resource Value for HARQ-ACK Resource for PUCCH 

	Value of ‘TPC command for PUCCH’
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	’00’
	The 1st PUCCH resource value configured by the higher layers

	‘01’
	The 2nd PUCCH resource value configured by the higher layers

	‘10’
	The 3rd PUCCH resource value configured by the higher layers

	‘11’
	The 4th PUCCH resource value configured by the higher layers


Table 10.1.2.2.1-3: Transmission of Format 1b HARQ-ACK channel selection for 
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Table 10.1.2.2.1-4: Transmission of Format 1b HARQ-ACK channel selection for 
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Table 10.1.2.2.1-5: Transmission of Format 1b HARQ-ACK channel selection for 
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10.1.3.1  
TDD HARQ-ACK procedure for one configured serving cell

HARQ-ACK transmission on two antenna ports 
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 is supported for PUCCH format 1a/1b with TDD HARQ-ACK bundling feedback mode and for PUCCH format 3.

The TDD HARQ-ACK procedure for a UE configured with PUCCH format 3 is as described in section 10.1.3.2.2 when the UE receives PDSCH and/or SPS release PDCCH only on the primary cell.
For TDD HARQ-ACK bundling or TDD HARQ-ACK multiplexing for one configured serving cell and a subframe n with 
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 defined in Table 10.1.3.1-1, the UE shall use PUCCH resource 
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 on antenna port p for PUCCH format 1a/1b, where

· If there is PDSCH transmission indicated by the detection of corresponding PDCCH or there is PDCCH indicating downlink SPS release within subframe(s) 
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 (defined in Table 10.1.3.1-1) is a set of M elements 
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 depending on the subframe n and the UL-DL configuration (defined in Table 4.2-2 in [3]), the UE first selects a 
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 is the number of the first CCE used for transmission of the corresponding PDCCH in subframe 
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 value out of {0, 1, 2, 3} is chosen which makes 
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· If there is only a PDSCH transmission where there is not a corresponding PDCCH detected within subframe(s) 
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 is defined in Table 10.1.3.1-1, the UE shall use PUCCH format 1a/1b and PUCCH resource 
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Table 10.1.3.1-1: Downlink association set index
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10.1.3.2  
TDD HARQ-ACK procedure for more than one configured serving cell

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 section 10.1.3.2.1 or a PUCCH format 3 HARQ-ACK procedure as described in section 10.1.3.2.2.
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10.1.3.2.1
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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

	HARQ-ACK(0), HARQ-ACK(1), HARQ-ACK(2)
	
[image: image222.wmf])

1

(

PUCCH

n


	
[image: image223.wmf])

1

(

)

0

(

b

b



	ACK, ACK, ACK
	
[image: image224.wmf])

1

(

PUCCH,2

n


	1, 1

	ACK, ACK, NACK/DTX
	
[image: image225.wmf])

1

(

PUCCH,1

n


	1, 0

	ACK, NACK/DTX, ACK
	
[image: image226.wmf])

1

(

PUCCH,2

n


	1, 0

	ACK, NACK/DTX, NACK/DTX
	
[image: image227.wmf])

1

(

PUCCH,0

n


	1, 1

	NACK/DTX, ACK, ACK
	
[image: image228.wmf])

1

(

PUCCH,2

n


	0, 1

	NACK/DTX, ACK, NACK/DTX
	
[image: image229.wmf])

1

(

PUCCH,1

n


	0, 1

	NACK/DTX, NACK/DTX, ACK
	
[image: image230.wmf])

1

(

PUCCH,2

n


	0, 0

	NACK, NACK/DTX, NACK/DTX
	
[image: image231.wmf])

1

(

PUCCH,0

n


	0, 0

	DTX, NACK/DTX, NACK/DTX
	No Transmission


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(i) for PUCCH format 1b HARQ-ACK channel selection for TDD with 
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For Secondary cell:
· for a PDSCH transmission on the secondary cell indicated by the detection of a corresponding PDCCH on the primary cell within the subframe(s) 
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· for a PDSCH transmission indicated by the detection of a corresponding PDCCH  within the subframe(s) 
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A UE shall perform channel selection according to the Tables 10.1.3.2-5, and 10.1.3.2-6 and transmit 
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Table 10.1.3.2-5: Transmission of HARQ-ACK multiplexing for M = 3
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	Secondary Cell
	Resource
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	RM Code Input Bits
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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

	HARQ-ACK(0), HARQ-ACK(1), HARQ-ACK(2), HARQ-ACK(3)
	HARQ-ACK(0), HARQ-ACK(1), HARQ-ACK(2), HARQ-ACK(3)
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