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1 Introduction
The Rel-11 agreements are captured in [1]. In this contribution, we propose several corrections for TS36.213.
2 Proposed corrections
2.1 Section 7.3.2.2 TDD HARQ-ACK reporting procedure for different UL/DL configurations
As it was agreed in RAN1 #70 [2], for HARQ-ACK transmission on PUSCH with W_{DAI}^{UL} = 1 or 2, the UE shall generate the HARQ-ACK bits as if PUCCH format 3 is configured for HARQ-ACK transmission for inter-band TDD CA, except that spatial bundling is performed for all serving cells configured with a DL MIMO transmission mode in case W_{DAI}^{UL} = 2. That is, each configured serving cell may have a different M value according to its DL-reference UL/DL configuration, and Bc^{DL} = min(W_{DAI}^{UL}, Mc) for the serving cell c. The current description for HARQ-ACK transmission on a PUSCH with 
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=1 or 2 is not aligned with the agreements. Hence, the following is proposed.
In addition, the DL-reference UL/DL configuration in the following paragraphs shall be clarified as a DL-reference UL/DL configuration of the primary cell.
-----start of text proposal-----
If the UE is not configured to monitor PDCCH with carrier indicator field, and if DL-reference UL/DL configuration of each of the serving cells belongs to {0,1,2,3,4,6} and if PUCCH format 1b with channel selection is configured for transmission of HARQ-ACK and for 2 configured serving cells, the HARQ-ACK feedback bits 
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on PUSCH are constructed as follows 
-
if UL-reference UL/DL configuration (defined in Sec 8.0) belongs to {1, 2, 3, 4, 6}, for a PUSCH transmission adjusted based on a detected PDCCH with DCI format 0/4 with 
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 is determined as if PUCCH format 3 is configured for transmission of HARQ-ACK

, except that spatial HARQ-ACK bundling across multiple codewords within a DL subframe is performed for all serving cells configured with a downlink transmission mode that supports up to two transport blocks in case 
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=2, where the UL-reference UL/DL configuration is the UL-reference UL/DL configuration of the serving cell corresponding to the PUSCH transmission.
-
if UL-reference UL/DL configuration (defined in Sec 8.0)  belongs to {1, 2, 3, 4, 6}, for a PUSCH transmission adjusted based on a detected PDCCH with DCI format 0/4 with 
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as defined in Table 10.1.3.2-5 or in Table 10.1.3.2-6 respectively, where the value of 
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 where the UL-reference UL/DL configuration is the UL-reference UL/DL configuration of the serving cell corresponding to the PUSCH transmission. The UE shall not transmit HARQ-ACK on PUSCH if the UE does not receive PDSCH or PDCCH indicating downlink SPS release in subframe(s)
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-
if UL-reference UL/DL configuration (defined in Sec 8.0) is 0, or if UL-reference UL/DL configuration (defined in Sec 8.0) belongs to {1, 2, 3, 4, 6}, for a PUSCH transmission not adjusted based on a detected PDCCH with DCI format 0/4, for a subframe 
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 defined in Sec 10.1.3.2.1), 
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 as defined in section 10.1.3.2.1, where the UL-reference UL/DL configuration is the UL-reference UL/DL configuration of the serving cell corresponding to the PUSCH transmission. The UE shall not transmit HARQ-ACK on PUSCH if the UE does not receive PDSCH or PDCCH indicating downlink SPS release in subframe(s)
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-
if UL-reference UL/DL configuration (defined in Sec 8.0) is 0, or if UL-reference UL/DL configuration (defined in Sec 8.0) belongs to {1, 2, 3, 4, 6} and, for a PUSCH transmission not adjusted based on a detected PDCCH with DCI format 0/4, for a subframe 
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 defined in Sec 10.1.3.2.1), 
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as defined in Table 10.1.3.2-5 or in Table 10.1.3.2-6 respectively, where the UL-reference UL/DL configuration is the UL-reference UL/DL configuration of the serving cell corresponding to the PUSCH transmission. The UE shall not transmit HARQ-ACK on PUSCH if the UE does not receive PDSCH or PDCCH indicating downlink SPS release in subframe(s)
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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 section 5.2.3.1 in [4], unless the HARQ-ACK corresponds to one of the following cases

· a single PDSCH transmission only on the primary cell indicated by the detection of a corresponding PDCCH in subframe 
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, and for a DL-reference 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 a PDCCH indicating downlink SPS release (defined in section 9.2) in subframe 
[image: image32.wmf]m

k

n

-

, where 
[image: image33.wmf]K

k

m

Î

, and for a DL-reference 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’, or

· a single PDSCH transmission only on the primary cell where there is not a corresponding PDCCH detected within subframe(s) 
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 and no PDCCH indicating downlink SPS release (defined in section 9.2) within subframe(s) 
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· a PDSCH transmission only on the primary cell where there is not a corresponding PDCCH detected within subframe(s) 
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and an additional PDSCH transmission only on the primary cell indicated by the detection of a corresponding PDCCH in subframe 
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 with the DAI value in the PDCCH equal to ‘1’ (defined in Table 7.3-X) or a PDCCH indicating downlink SPS release (defined in section 9.2) in the subframe 
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 with the DAI value in the PDCCH equal to ‘1’,
in which case the UE shall transmit the HARQ-ACK and scheduling request according to the procedure for PUCCH format 1b with channel selection in TDD.
-----end of text proposal-----

2.2 Section 8.0
UE procedure for transmitting the physical uplink shared channel
It is necessary to clarify that the UL-reference UL/DL configuration in the following paragraphs refers to the UL-reference UL/DL configuration of the serving cell on which the corresponding PUSCH is transmitted, since different UL-DL configurations exist on different serving cells.
-----start of text proposal-----
For TDD, if a UE is configured with more than one serving and the TDD UL/DL configuration of at least two configured serving cells is not the same, 
· For a serving cell with a UL-reference UL/DL configuration belonging to {1,2,3,4,5,6} and normal HARQ operation, the UE shall upon detection of a PDCCH/EPDCCH with uplink DCI format and/or a PHICH transmission in subframe n intended for the UE, adjust the corresponding PUSCH transmission on the serving cell in subframe n+k, with k given in Table 8-2, according to the PDCCH/EPDCCH and PHICH information, where the “TDD UL/DL Configuration” given in Table 8-2 refers to the UL-reference cell UL/DL configuration of the serving cell.
· For a serving cell with UL-reference UL/DL configuration 0 and normal HARQ operation, the UE shall upon detection of a PDCCH/EPDCCH with uplink DCI format and/or a PHICH transmission in subframe n intended for the UE, adjust the corresponding PUSCH transmission on the serving cell in subframe n+k if the MSB of the UL index in the PDCCH/EPDCCH with uplink DCI format is set to 1 or PHICH is received in subframe n=0 or 5 in the resource corresponding to 
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, as defined in Section 9.1.2, with k given in Table 8-2. If, for a serving cell with UL-reference UL/DL configuration 0 and normal HARQ operation, the LSB of the UL index in the DCI format 0/4 is set to 1 in subframe n or a PHICH is received in subframe n=0 or 5 in the resource corresponding to 
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, as defined in Section 9.1.2, or PHICH is received in subframe n=1 or 6, the UE shall adjust the corresponding PUSCH transmission on the serving cell in subframe n+7. If, for a serving cell with UL-reference UL/DL configuration 0, both the MSB and LSB of the UL index in the PDCCH/EPDCCH with uplink DCI format are set in subframe n, the UE shall adjust the corresponding PUSCH transmission on the serving cell in both subframes n+ k and n+7, with k given in Table 8-2, where the TDD UL/DL Configuration” given in Table 8-2 refers to the UL-reference cell UL/DL configuration of the serving cell.
-----end of text proposal-----

2.3 Section 8.3
UE HARQ-ACK procedure
For the paragraphs on TDD CA with different TDD UL/DL configurations, it is necessary to clarify that the UL-reference UL/DL configuration refers to the UL-reference UL/DL configuration of the serving cell on which the corresponding PUSCH is transmitted, since different UL-DL configurations exist on different serving cells.
-----start of text proposal-----
For TDD, if a UE is configured with more than one serving and the TDD UL/DL configuration of at least two configured serving cells is not the same, 
· For a serving cell with a UL-reference UL/DL configuration belonging to {1,2,3,4,5,6}, an HARQ-ACK received on the PHICH assigned to a UE in subframe i is associated with the PUSCH transmission on the serving cell in the subframe i-k as indicated by the following table 8.3-1, where “TDD UL/DL Configuration” in table 8.3-1 refers to UL-reference UL/DL Configuration (defined in Sec 8.0) of the serving cell.
· For a serving cell with UL-reference UL/DL configuration 0, an HARQ-ACK received on the PHICH in the resource corresponding to 
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, as defined in Section 9.1.2, assigned to a UE in subframe i is associated with the PUSCH transmission on the serving cell in the subframe i-k as indicated by the following table 8.3-1, where “TDD UL/DL Configuration” in table 8.3-1 refers to UL-reference UL/DL Configuration (defined in Sec 8.0) of the serving cell. For a serving cell with  UL-reference UL/DL configuration 0, an HARQ-ACK received on the PHICH in the resource corresponding to 
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, as defined in Section 9.1.2, assigned to a UE in subframe i is associated with the PUSCH transmission on the serving cell in the subframe i-6.

-----end of text proposal-----

2.4 Section 9.1.2  
PHICH Assignment Procedure
It is necessary to clarify that the UL-reference UL/DL configuration in the following paragraph refers to the UL-reference UL/DL configuration of the serving cell on which the corresponding PUSCH is transmitted, since different UL-DL configurations exist on different serving cells.
-----start of text proposal-----
For TDD, if a UE is configured with more than one serving cell and the TDD UL/DL configuration of at least two configured serving cells is not the same, for PUSCH transmissions scheduled from serving cell 
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is given in table 9.1.2-1, where the “TDD UL/DL Configuration” in the rest of this section refers to the UL-reference UL/DL configuration (defined in Section 8.0) of the serving cell with the corresponding PUSCH transmission.

-----end of text proposal-----

2.5 Section 10.1.3.2.2
PUCCH format 3 HARQ-ACK procedure
The TDD UL-DL configuration in the first bullet below should refer to the DL-reference UL/DL configuration of the primary cell in case of CA with different TDD UL/DL configurations, since different UL-DL configurations exist on different serving cells.
-----start of text proposal-----
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 
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 is defined in Sec 10.2, and 
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If a UE is configured with more than one serving cell and if at least two cells have different  UL/DL configurations, and if the UE is not configured to monitor PDCCH with carrier indicator field, then 
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 (as defined in Section 10.2) , and 
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For TDD HARQ-ACK transmission with PUCCH format 3  and sub-frame 
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-
for a single PDSCH transmission only on the primary cell indicated by the detection of a corresponding PDCCH in subframe 
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, 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 PDCCH indicating downlink SPS release (defined in section 9.2) in subframe 
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, 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 
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 for antenna port 
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 is the number of the first CCE used for transmission of the corresponding PDCCH in subframe 
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. When two antenna port transmission is configured for PUCCH format 1a/1b, the PUCCH resource for antenna port 
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 -
for a single PDSCH transmission only on the primary cell where there is not a corresponding PDCCH detected within subframe(s) 
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 and no PDCCH indicating downlink SPS release (defined in section 9.2) within subframe(s) 
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, the UE shall use PUCCH format 1a/1b and PUCCH resource 
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 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 
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 and a PDSCH transmission only on the primary cell where there is not a corresponding PDCCH detected within subframe(s) 
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and an additional PDSCH transmission only on the primary cell indicated by the detection of a corresponding PDCCH in subframe 
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 with the DAI value in the PDCCH equal to ‘1’ (defined in Table 7.3-X) or a PDCCH indicating downlink SPS release (defined in section 9.2) in subframe 
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 with the DAI value in the PDCCH equal to ‘1’, the UE shall transmit 
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· The PUCCH resource 
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. For a UE configured with a transmission mode that supports up to two transport blocks on the primary cell, the PUCCH resource 
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.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 
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 with the DAI value in the PDCCH greater than ‘1’ (defined in Table 7.3-X) or a PDCCH indicating downlink SPS release (defined in section 9.2) in subframe 
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 with the DAI value in the PDCCH greater than ‘1’, the UE shall use PUCCH format 3 and PUCCH resource 
[image: image129.wmf])

~

,

3

(

PUCCH

p

n

 where the value of 
[image: image130.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’ 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) 
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· If the UL/DL configurations of all serving cells is the same for a PDSCH transmission on the secondary cell indicated by the detection of a corresponding PDCCH within subframe(s) 
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, the UE shall use PUCCH format 3 and PUCCH resource 
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 is determined according to higher layer configuration and Table 10.1.2.2.2-1 and the TPC field in the corresponding PDCCH 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) 
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, or a PDCCH indicating downlink SPS release (defined in section 9.2) within subframe(s) 
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, is detected, the TPC field in the PDCCH with the DAI value greater than ‘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) 
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· 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 within subframe(s) 
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, the UE shall use PUCCH format 3 and PUCCH resource 
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 is determined according to higher layer configuration and Table 10.1.2.2.2-1 and the TPC field in the corresponding PDCCH 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 DL-reference UL/DL configuration of the primary cell belonging to {1,2,3,4,5,6} as defined in Section 10.2, if a PDCCH corresponding to a PDSCH on the primary cell within subframe(s) 
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, is detected, the TPC field in the PDCCH with the DAI value greater than ‘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) 
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· For PUCCH format 3 and PUCCH resource 
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 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 
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-----end of text proposal-----

2.6 Section 10.2
Uplink HARQ-ACK timing
In this section, the reference UL/DL configuration should be the DL-reference UL/DL configuration, since the UL-reference UL/DL configuration is specified in section 8.0.
Editorial correction for the title of Table 10.2-1, e.g. change “DL r-eference” into “DL-reference”.
-----start of text proposal-----

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..

-----end of text proposal-----

-----start of text proposal-----

Table 10.2-1: DL-reference UL/DL configuration for serving cell HARQ-ACK 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


-----end of text proposal-----

3 Conclusions
In this contribution, we discuss several corrections for TS36.213 for RAN1 approval.
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