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3
Definitions, symbols, and abbreviations

3.1
Symbols

For the purposes of the present document, the following symbols apply:
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Downlink bandwidth configuration, expressed in units of 
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as defined in [3] 
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Uplink bandwidth configuration, expressed in units of 
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as defined in [3] 


[image: image5.wmf]s

T


Basic time unit as defined in [3]
3.2
Abbreviations

For the purposes of the present document, the following abbreviations apply.

ACK
Acknowledgement

BCH
Broadcast Channel

CCE
Control Channel Element

CQI
Channel Quality Indicator

CRC
Cyclic Redundancy Check
DAI
Downlink Assignment Index
DL
Downlink

DTX
Discontinuous Transmission

EPRE
Energy Per Resource Element 
MCS
Modulation and Coding Scheme

NACK
Negative Acknowledgement

PBCH
Physical Broadcast Channel
PCFICH
Physical Control Format Indicator Channel
PDCCH
Physical Downlink Control Channel

PDSCH
Physical Downlink Shared Channel
PHICH
Physical Hybrid ARQ Indicator Channel

PRACH
Physical Random Access Channel

PRB
Physical Resource Block
PUCCH
Physical Uplink Control Channel

PUSCH
Physical Uplink Shared Channel

QoS
Quality of Service

RBG
Resource Block Group

RE
Resource Element

RPF
Repetition Factor

RS
Reference Signal

SIR
Signal-to-Interference Ratio

SINR
Signal to Interference plus Noise Ratio
SRS
Sounding Reference Symbol

TA
Time alignment

TTI
Transmission Time Interval

UE
User Equipment 

UL
Uplink
UL-SCH
Uplink Shared Channel

VRB
Virtual Resource Block

10
Physical uplink control channel procedures

10.1
UE procedure for determining physical uplink control channel assignment

The resource blocks reserved for PUCCHs in a sub-frame are semi-statically configured.  

For a PDSCH transmission on subframe n corresponding to a PDCCH with DCI format 1A/1/2 received on subframe n-4, the UE shall determine the PUCCH index for ACK/NACK implicitly from the lowest CCE index used to construct the associated PDCCH.

For each PDSCH transmission corresponding to a configured scheduling assignment the UE shall use a PUCCH index for ACK/NACK previously received explicitly from higher layer signalling associated with the configured scheduling assignment.  While the configured scheduling assignment is valid a UE shall continue to use the explicitly signalled PUCCH index for ACK/NACK for a PDSCH transmission on subframe n when no corresponding PDCCH with DCI format 1A/1/2 was received on subframe n-4.

For TDD, the UE shall use PUCCH resource 
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 for transmission of HARQ-ACK in subframe 
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· for dynamically scheduled PDSCH indicated by the detection of corresponding PDCCH(s) with DCI format 1A/1/2 within subframe(s) 
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 and 
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 (defined in Table 10.1-1) 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]), 
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 is given by a function of the first CCE index used for transmission of the corresponding DCI format 1A/1/2 in subframe 
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 is the smallest value in set 
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such that UE detects a DCI format 1A/1/2 in subframe 
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· for a semi-persistently scheduled PDSCH transmission and where there is not a corresponding DCI detected within subframe(s) 
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and 
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 is defined in Table 10.1-1, the value of 
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 is configured by higher layers.

Table 10.1-1: Downlink association set index 
[image: image21.wmf]K

: 
[image: image22.wmf]{

}

1

1

0

,

,

-

M

k

k

k

L

 for TDD

	UL-DL

Configuration
	Subframe n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	-
	-
	6
	-
	4
	-
	-
	6
	-
	4

	1
	-
	-
	7, 6
	4
	-
	-
	-
	7, 6
	4
	-

	2
	-
	-
	8, 7, 6, 4
	-
	-
	-
	-
	8, 7, 6, 4
	-
	-

	3
	-
	-
	11, 7, 6
	6, 5
	5, 4
	-
	-
	-
	-
	-

	4
	-
	-
	12, 11, 8, 7
	7, 6, 5, 4
	-
	-
	-
	-
	-
	-

	5
	-
	-
	TBD
	-
	-
	-
	-
	-
	-
	-

	6
	-
	-
	7
	7
	5
	-
	-
	7
	7
	-


10.2
Uplink ACK/NACK timing

For FDD, the UE shall upon detection of a PDSCH transmission in subframe n-4 intended for the UE and for which an ACK/NACK shall be provided, transmit the ACK/NACK response in subframe n.

For TDD, the UE shall upon detection of a PDSCH transmission within subframe(s) 
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 and 
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 is defined in Table 10.1-1, intended for the UE and for which ACK/NACK response shall be provided, transmit the ACK/NACK response in UL subframe n. 
For TDD, the use of a single ACK/NACK response for providing HARQ feedback for multiple PDSCH transmissions is supported by performing logical AND of all the corresponding individual (dynamically and semi-persistently scheduled) PDSCH transmission ACK/NACKs. Downlink Assignment Index (DAI) denotes the minimum number of dynamic downlink assignment(s) transmitted to the corresponding UE within all the subframe(s)
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, and it can be updated from subframe to subframe. If the value of DAI in subframe 
[image: image28.wmf]m

k

n

-

, where 
[image: image29.wmf]m

k

 is the smallest value in set 
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such that UE detects a DCI format 1A/1/2 in subframe 
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, does not equal to the number of detected dynamic downlink assignment(s) within the subframe(s) 
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, UE shall not transmit ACK/NACK.
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