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3.1
Symbols

For the purposes of the present document, the following symbols apply:
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Resource element with frequency-domain index 
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Value of resource element 
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Matrix for supporting cyclic delay diversity
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Carrier frequency
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Scheduled bandwidth for uplink transmission, expressed as a number of subcarriers 
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Scheduled bandwidth for uplink transmission, expressed as a number of resource blocks
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Number of coded bits to transmit on a physical channel [for code word 
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Number of modulation symbols to transmit on a physical channel [for code word 
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Number of modulation symbols to transmit per layer for a physical channel
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Number of modulation symbols to transmit per antenna port for a physical channel
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A constant equal to 2048 for 
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 and 4096 for 
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Downlink cyclic prefix length for OFDM symbol 
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 in a slot
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Number of cyclic shifts used for PUCCH formats 1/1a/1b in a resource block with a mix of formats 1/1a/1b and 2/2a/2b
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Bandwidth reserved for PUCCH formats 2/2a/2b, expressed in multiples of 
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Number of resource blocks in a slot used for PUCCH transmission (set by higher layers)
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Physical layer cell identity
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MBSFN area identity
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Downlink bandwidth configuration, expressed in multiples of 
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Smallest downlink bandwidth configuration, expressed in multiples of 
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Largest downlink bandwidth configuration, expressed in multiples of 
[image: image33.wmf]RB

sc

N



[image: image34.wmf]UL

RB

N


Uplink bandwidth configuration, expressed in multiples of 
[image: image35.wmf]RB

sc

N



[image: image36.wmf] UL

min,

RB

N


Smallest uplink bandwidth configuration, expressed in multiples of 
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Largest uplink bandwidth configuration, expressed in multiples of 
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Number of OFDM symbols in a downlink slot 
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Number of SC-FDMA symbols in an uplink slot 
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Resource block size in the frequency domain, expressed as a number of subcarriers 
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Number of reference symbols per slot for PUCCH
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Timing offset between uplink and downlink radio frames at the UE, expressed in units of 
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Resource index for PUCCH formats 1/1a/1b
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Resource index for PUCCH formats 2/2a/2b
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Number of PDCCHs present in a subframe
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Physical resource block number
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Virtual resource block number
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Radio network temporary identifier
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System frame number
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Slot number within a radio frame
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Number of cell-specific antenna ports
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Antenna port number
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Code word number

Qm
Modulation order: 2 for QPSK, 4 for 16QAM and 6 for 64QAM transmissions
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Time-continuous baseband signal for antenna port 
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 and OFDM symbol 
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 in a slot
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Radio frame duration
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Basic time unit
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Slot duration
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Precoding matrix for downlink spatial multiplexing
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Amplitude scaling for PRACH
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Amplitude scaling for PUCCH
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Amplitude scaling for PUSCH
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Amplitude scaling for sounding reference symbols
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Subcarrier spacing
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Subcarrier spacing for the random access preamble
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Number of transmission layers
3.2
Abbreviations

For the purposes of the present document, the following abbreviations apply:
///--------///

5.3
Physical uplink shared channel

The baseband signal representing the physical uplink shared channel is defined in terms of the following steps:

-
scrambling

-
modulation of scrambled bits to generate complex-valued symbols
-
transform precoding to generate complex-valued symbols
-
mapping of complex-valued symbols to resource elements

-
generation of complex-valued time-domain SC-FDMA signal for each antenna port
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Figure 5.3-1: Overview of uplink physical channel processing.
5.3.1
Scrambling

The block of bits
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 is the number of bits transmitted on the physical uplink shared channel in one subframe, shall be scrambled with a UE-specific scrambling sequence prior to modulation, resulting in a block of scrambled bits
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 according to the following pseudo code
Set i = 0

If ACK/NAK consists of 2-bits of information:

while i < Mbit

if 
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// ACK placeholder bits
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// Data or channel quality coded bits or ACK coded bits
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end if


i = i + 1
end while

In all other cases:

while i < Mbit

if 
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// ACK placeholder bits with QPSK modulation
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else if 
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// ACK placeholder bits with 16QAM modulation
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i = i + 2


else if 
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// ACK placeholder bits with 64QAM modulation
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i = i + 4



else
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// Data or channel quality coded bits or ACK coded bits


end if


i = i + 1
end while

where Qm is the number of bits per modulation symbol for the modulation scheme used for PUSCH, x is a tag defined in [3] section 5.2.2.6 and where the scrambling sequence 
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 is given by Section 7.2. The scrambling sequence generator shall be initialised with 
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 at the start of each subframe. 
5.3.2
Modulation
The block of scrambled bits 
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shall be modulated as described in Section 7.1, resulting in a block of complex-valued symbols
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. Table 5.3.2-1 specifies the modulation mappings applicable for the physical uplink shared channel.
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