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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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Density of random access opportunities per radio frame
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Carrier frequency
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PRACH resource frequency index within the considered time domain location
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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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Downlink cyclic prefix length for OFDM symbol 
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Cyclic shift value used for PRACH preamble sequence generation
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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
[ ------------------------------------------------------------------ Next Section -------------------------------------------------------]
5.7.2
Preamble sequence generation

The random access preambles are generated from Zadoff-Chu sequences with zero correlation zone, generated from one or several root Zadoff-Chu sequences. The network configures the set of preamble sequences the UE is allowed to use.

There are 64 preambles available in each cell. The set of 64 preamble sequences in a cell is found by including first, in the order of increasing cyclic shift, all the available cyclic shifts of a root Zadoff-Chu sequence with the logical index RACH_ROOT_SEQUENCE, where RACH_ROOT_SEQUENCE is broadcasted as part of the System Information. Additional preamble sequences, in case 64 preambles cannot be generated from a single root Zadoff-Chu sequence, are obtained from the root sequences with the consecutive logical indexes until all the 64 sequences are found. The logical root sequence order is cyclic: the logical index 0 is consecutive to 837. The relation between a logical root sequence index and physical root sequence index 
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 is given by Tables 5.7.2-4 and 5.7.2-5 for preamble formats 0 – 3 and 4, respectively.
The 
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 root Zadoff-Chu sequence is defined by
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where the length 
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 of the Zadoff-Chu sequence is given by Table 5.7.2-1. From the 
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 root Zadoff-Chu sequence, random access preambles with zero correlation zones of length 
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are defined by cyclic shifts according to
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where the cyclic shift is given by


[image: image33.wmf]CSZCCSCS

CS

RARA

RARARA

startshiftshiftCS

shiftgroupshift

0,1,...,1,0for unrestricted sets

0

0

for unrestricted sets

(mod)

for restricted sets

0,1,...,1

v

vNvNNN

N

C

dvnvnN

vnnn

ì

=-¹

êú

ëû

ï

ï

=

=

í

ï

êú

+

=+-

ï

ëû

î


and 
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value  is given by Tables 5.7.2-2 and 5.7.2-3 for preamble formats 0-3 and 4, respectively, based on the 
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configuration specified by the parameter zeroCorrelationZoneConfig provided by higher layers. The parameter High-speed-flag provided by higher layers determines if unrestricted set or restricted set shall be used.
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