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The additional changes to support U-SORTD3 have author name ‘U-SORTD3’.  
The changes to implement other variations of U-SORTD are quite similar to either U-SORTD1 or U-SORTD3, and so are not shown in detail here.
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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(j) 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(j) and [image: image9.wmf]A

 PUCCH resources are given by Table 10.1.2.2.1-1. When the UE is configured to transmit PUCCH on two antenna ports, Table 10.1.2.2.1-x is used to map 
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  and for A=3 and A=4, Table 10.1.2.2.1-y is used to map 
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 to the modulation symbols 
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 transmitted on the antenna ports.
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(j) for PUCCH format 1b HARQ-ACK channel selection

	A
	HARQ-ACK(j)



	
	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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 on the primary cell, the PUCCH resource is 
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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 
[image: image31.wmf])

1

(

1

PUCCH,

+

j

n

 is given by 
[image: image32.wmf]1

)

1

(

PUCCH,

)

1

(

1

PUCCH,

+

=

+

j

j

n

n


· for a PDSCH transmission indicated by the detection of a corresponding PDCCH in subframe 
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 on the secondary cell, the value of 
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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-x: PUCCH Resource for two PUCCH antenna ports transmission
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Table 10.1.2.2.1-y: Modulation symbols for 
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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


<<<<<Remained of section unchanged>>>>
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.

HARQ-ACK transmission on two antenna ports 
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 is supported for PUCCH format 3 and TDD with more than one configured serving cell. TDD UL-DL configuration 5 with PUCCH format 3 is only supported for up to two configured serving cells. TDD UL-DL configuration 5 with PUCCH format 1b with channel selection for two configured serving cells is not supported.
10.1.3.2.1
PUCCH format 1b with channel selection HARQ-ACK procedure

For TDD HARQ-ACK multiplexing with PUCCH format 1b with channel selection and two configured serving cells and a subframe n with 
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 is the number of elements in the set 
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 defined in Table 10.1.3.1-1, a UE shall determine the number of HARQ-ACK bits, 
[image: image76.wmf]O

,  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 supports up to two transport blocks; and one HARQ-ACK bit otherwise.
For TDD HARQ-ACK multiplexing, when the UE is configured to transmit PUCCH on two antenna ports and for a subframe with M=1, Table 10.1.3.2-x is used to map 
[image: image77.wmf])

1

(

PUCCH,

i

n

to the PUCCH resources indicated by 
[image: image78.wmf])

~

,

1

(

PUCCH,

p

i

n

and 
[image: image79.wmf]1

~

p

RS

D

with 
[image: image80.wmf]0

0

~

=

D

p

RS

 , and for A=3 and A=4, Table 10.1.3.2-y is used to map 
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to the modulation symbols transmitted on the antenna ports, and for a subframe with M>1, the PUCCH resources transmitted on the antenna ports are determined according to 
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Table 10.1.3.2-x: PUCCH Resource for two PUCCH antenna ports transmission
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Table 10.1.3.2-y: Modulation symbols for 
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For TDD HARQ-ACK multiplexing with PUCCH format 1b with channel selection and two configured serving cells and a subframe n with 
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, according to Tables 10.1.3.2-1, 10.1.3.2-2, and 10.1.3.2-3 in subframe 
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, HARQ-ACK(j) denotes the ACK/NACK/DTX response for a transport block or SPS release PDCCH associated with serving cell, where the transport block and serving cell for HARQ-ACK(j) and 
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 PUCCH resources are given by Table 10.1.2.2.1-1. For a subframe n with 
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, HARQ-ACK(j) denotes the ACK/NACK/DTX response for a PDSCH transmission or SPS release PDCCH within subframe(s) given by set 
[image: image130.wmf]K

 on each serving cell, where the subframes on each serving cell for HARQ-ACK(j) and 
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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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  on the primary cell,  the PUCCH resource is 
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· for a PDSCH transmission on the primary cell where there is not a corresponding PDCCH detected within subframe(s) 
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· for a PDSCH transmission indicated by the detection of a corresponding PDCCH within subframe(s) 
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 and a transmission mode on the secondary cell 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 on the secondary cell that supports up to two transport blocks and a subframe n with 
[image: image160.wmf]1

=

M

, or for a subframe n with 
[image: image161.wmf]2

=

M

, a PUCCH resource value in Table 10.1.2.2.1-2 maps to two PUCCH resources 
[image: image162.wmf])

,

(

)

1

(

1

PUCCH,

)

1

(

PUCCH,

+

j

j

n

n

, otherwise, the PUCCH resource value maps to a single PUCCH resource 
[image: image163.wmf])

1

(

PUCCH,

j

n

. A UE shall assume that the same HARQ-ACK PUCCH resource value is transmitted in the TPC field on all PDCCH assignments on the secondary cell within subframe(s) 
[image: image164.wmf]k

n

-

, where 
[image: image165.wmf]K

k

Î

.

Table 10.1.3.2-1: Transmission of HARQ-ACK multiplexing for A = 2

	HARQ-ACK(0), HARQ-ACK(1)
	
[image: image166.wmf])

1

(

PUCCH

n


	
[image: image167.wmf])

1

(

)

0

(

b

b



	ACK, ACK
	
[image: image168.wmf])

1

(

PUCCH,1

n


	1, 0

	ACK, NACK/DTX
	
[image: image169.wmf])

1

(

PUCCH,0

n


	1, 1

	NACK/DTX, ACK
	
[image: image170.wmf])

1

(

PUCCH,1

n


	0, 1

	NACK, NACK/DTX
	
[image: image171.wmf])

1

(

PUCCH,0

n


	0, 0

	DTX, NACK/DTX
	No Transmission


<<<<<Remained of section unchanged>>>>
////////////////////////////////TS36.211/////////////////////////////////////////////////////////
5.4.1
PUCCH formats 1, 1a and 1b
For PUCCH format 1, information is carried by the presence/absence of transmission of PUCCH from the UE. In the remainder of this section, 
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The resource indices within the two resource blocks in the two slots of a subframe to which the PUCCH is mapped are given by


[image: image204.wmf](

)

(

)

ï

î

ï

í

ì

D

×

D

×

-

D

×

<

=

¢

otherwise

mod

 

if

)

(

PUCCH

shift

RB

sc

PUCCH

shift

(1)

cs

)

~

,

1

(

PUCCH

PUCCH

shift

(1)

cs

)

~

,

1

(

PUCCH

)

~

,

1

(

PUCCH

s

~

N

c

N

c

n

N

c

n

n

n

n

p

p

p

p


for 
[image: image205.wmf]0

2

mod

s

=

n

 and by


[image: image206.wmf](

)

[

]

(

)

ë

û

(

)

ï

î

ï

í

ì

D

+

D

×

³

-

+

D

+

-

¢

=

¢

otherwise

/

'

mod

/

1

1

mod

1

)

1

(

)

(

PUCCH

shift

~

~

PUCCH

shift

(1)

cs

)

~

,

1

(

PUCCH

PUCCH

shift

RB

sc

s

~

s

~

N

c

h

c

h

N

c

n

cN

n

n

c

n

n

p

p

p

p

p


for 
[image: image207.wmf]1

2

mod

s

=

n

, where 
[image: image208.wmf](

)

(

)

PUCCH

shif

s

~

~

'

mod

)

1

(

t

p

p

cN

d

n

n

h

D

+

-

¢

=

, with 
[image: image209.wmf]2

=

d

for normal CP and 
[image: image210.wmf]0

=

d

for extended CP.

The parameter deltaPUCCH-Shift 
[image: image211.wmf]PUCCH

shift

D

 is provided by higher layers. 
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Table 5.4.1-2: Orthogonal sequences 
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Table 5.4.1-3: Orthogonal sequences 
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<<<<<End of section >>>>
5.5.2.2
Demodulation reference signal for PUCCH

5.5.2.2.1
Reference signal sequence
The PUCCH demodulation reference signal sequence 
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The resource indices within the two resource blocks in the two slots of a subframe to which the PUCCH reference signal is mapped are given by
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Table 5.5.2.2.1-1: Number of PUCCH demodulation reference symbols per slot
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	PUCCH format
	Normal cyclic prefix
	Extended cyclic prefix

	1, 1a, 1b
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	2, 3
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	2a, 2b
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Table 5.5.2.2.1-2: Orthogonal sequences 
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 for PUCCH formats 1, 1a and 1b.

	Sequence index 
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	Normal cyclic prefix
	Extended cyclic prefix

	0
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	N/A


<<<<<Remained of section unchanged>>>>
_1380377263.unknown

_1388078466.unknown

_1388557608.unknown

_1388578292.unknown

_1388839268.unknown

_1388839277.unknown

_1389009292.unknown

_1389428951.unknown

_1389429014.unknown

_1389429077.unknown

_1389427796.unknown

_1388839281.unknown

_1388839284.unknown

_1388839278.unknown

_1388839273.unknown

_1388839274.unknown

_1388839269.unknown

_1388657683.unknown

_1388839264.unknown

_1388839162.unknown

_1388655805.unknown

_1388590097.unknown

_1388577028.unknown

_1388577625.unknown

_1388577708.unknown

_1388577055.unknown

_1388576833.unknown

_1388256460.unknown

_1388483032.unknown

_1388484620.unknown

_1388487933.unknown

_1388484105.unknown

_1388299424.unknown

_1388243276.unknown

_1388243912.unknown

_1388255886.unknown

_1388255924.unknown

_1388243882.unknown

_1388157298.unknown

_1388048198.unknown

_1388048249.unknown

_1388078465.unknown

_1388048250.unknown

_1388048248.unknown

_1387705457.unknown

_1387907762.unknown

_1387908196.unknown

_1387909622.unknown

_1388032270.unknown

_1388032255.unknown

_1387909538.unknown

_1387798701.unknown

_1387798995.unknown

_1387799130.unknown

_1387907142.unknown

_1387798707.unknown

_1387792643.unknown

_1387792655.unknown

_1387793498.unknown

_1387792560.unknown

_1387780480.unknown

_1387780481.unknown

_1380377447.unknown

_1387705074.unknown

_1387705379.unknown

_1387705090.unknown

_1380377574.unknown

_1380377607.unknown

_1380377638.unknown

_1380377661.unknown

_1380377678.unknown

_1380377626.unknown

_1380377588.unknown

_1380377526.unknown

_1380377555.unknown

_1380377497.unknown

_1380377299.unknown

_1380377375.unknown

_1380377426.unknown

_1380377364.unknown

_1380377286.unknown

_1351780798.unknown

_1353012529.unknown

_1380377058.unknown

_1380377191.unknown

_1380377223.unknown

_1380377262.unknown

_1380377201.unknown

_1380377159.unknown

_1380377165.unknown

_1380377137.unknown

_1362988122.unknown

_1366445366.unknown

_1378811827.unknown

_1380015064.unknown

_1366446015.unknown

_1375564208.unknown

_1375754884.unknown

_1366447142.unknown

_1366445911.unknown

_1362988598.unknown

_1365325876.unknown

_1362990173.unknown

_1362988163.unknown

_1360942186.unknown

_1361180294.unknown

_1361344467.unknown

_1361344602.unknown

_1360961172.unknown

_1360635579.unknown

_1360643518.unknown

_1360919911.unknown

_1360643505.unknown

_1360634613.unknown

_1351782096.unknown

_1351782249.unknown

_1351784340.unknown

_1351784550.unknown

_1351784746.unknown

_1351784793.unknown

_1352616084.unknown

_1351784770.unknown

_1351784573.unknown

_1351784733.unknown

_1351784527.unknown

_1351782361.unknown

_1351782379.unknown

_1351782330.unknown

_1351782125.unknown

_1351782225.unknown

_1351782108.unknown

_1351781976.unknown

_1351782014.unknown

_1351782063.unknown

_1351782000.unknown

_1351781784.unknown

_1351781922.unknown

_1351781758.unknown

_1269389990.unknown

_1344944650.unknown

_1350566695.unknown

_1350566766.unknown

_1350050568.unknown

_1350050677.unknown

_1348928816.unknown

_1348928817.unknown

_1348928496.unknown

_1269684802.unknown

_1343643802.unknown

_1344932119.unknown

_1286634845.unknown

_1343643737.unknown

_1315933936.unknown

_1315827203.unknown

_1272389157.unknown

_1280736464.unknown

_1283434888.unknown

_1272388885.unknown

_1272388892.unknown

_1272120500.unknown

_1269684663.unknown

_1269684797.unknown

_1269683765.unknown

_1265547758.unknown

_1265697084.unknown

_1265697113.unknown

_1265697122.unknown

_1265697090.unknown

_1265565337.unknown

_1265696810.unknown

_1265697062.unknown

_1265697073.unknown

_1265565308.unknown

_1255905974.unknown

_1262674130.unknown

_1262692882.unknown

_1263879966.unknown

_1264945311.unknown

_1265023427.unknown

_1264945016.unknown

_1263120135.unknown

_1262959495.unknown

_1262674302.unknown

_1255906045.unknown

_1250502987.unknown

_1250761437.unknown

_1250761528.unknown

_1250761541.unknown

_1250761555.unknown

_1250761513.unknown

_1250761272.unknown

_1246274335.unknown

_1250502917.unknown

_1246274596.unknown

_1246103184.unknown

