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5.2
Mapping of bits onto signal point constellation 

A certain number K of CDMA codes can be assigned to either a single user or to different users who are simultaneously transmitting bursts in the same time slot and the same frequency. The maximum possible number of CDMA codes, which is smaller or equal to 16, depends on the individual spreading factors, the actual interference situation and the service requirements. The applicable burst formats are shown in[7]. Each user burst has two data carrying parts, termed data blocks:
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(1)
Nk is the number of symbols per data field for the user k. This number is linked to the spreading factor Qk as described in table 1 of [7].
Data block [image: image3.wmf])
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The data modulation is QPSK, thus the data symbols [image: image7.wmf])
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 are generated from two interleaved and encoded data bits
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using the equation
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Equation 3 corresponds to a QPSK modulation of the interleaved and encoded data bits [image: image10.wmf])
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 of equation 2.
6
Spreading modulation

6.1
Basic spreading parameters

Spreading of data consists of two operations: Channelisation and Scrambling. Firstly, each data symbol [image: image11.wmf])
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 of equation 1 is spread with a complex channelisation code [image: image12.wmf])
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. The resulting sequence is then scrambled by a sequence  of length 16.
6.2
Channelisation codes

The elements [image: image14.wmf])
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; k=1,...,K; q=1,...,Qk; of the complex channelisation codes [image: image15.wmf])
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; k=1,...,K; shall be taken from the complex set
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In equation 4 the letter j denotes the imaginary unit. A complex channelisation code [image: image17.wmf])
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 is generated from the binary codes [image: image18.wmf](
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 of length Qk shown in figure 2 allocated to the kth user.  The relation between the elements [image: image19.wmf])
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Hence, the elements [image: image22.wmf]c
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 of the complex channelisation codes [image: image23.wmf])
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 are alternating real and imaginary.
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are Orthogonal Variable Spreading Factor (OVSF) codes, allowing to mix in the same timeslot channels with different spreading factors while preserving the orthogonality. The OVSF codes can be defined using the code tree of figure 2.
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Figure 1:
Code-tree for generation of Orthogonal Variable Spreading Factor (OVSF) codes for Channelisation Operation
Each level in the code tree defines a spreading factor indicated by the value of Q in the figure. All codes within the code tree cannot be used simultaneously in a given timeslot. A code can be used in a timeslot if and only if no other code on the path from the specific code to the root of the tree or in the sub-tree below the specific code is used in this timeslot. This means that the number of available codes in a slot is not fixed but depends on the rate and spreading factor of each physical channel.
The spreading factor goes up to QMAX=16.

6.3
Scrambling codes

The spreading of data by a complex channelisation code [image: image26.wmf])
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 of length Qk is followed by a cell specific scrambling sequence =(1, 2, … QMAX). The length matching is obtained by concatenating QMAX/Qk spread words before the scrambling. The scheme is illustrated in figure 3 below and is described in more detail in section 6.4. The applicable scrambling codes are shown in Annex A.
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Figure 2: Spreading of data symbols

6.4
Spread signal of data symbols and data blocks

The combination of the user specific channelisation and cell specific scrambling codes can be seen as a user and cell specific spreading code [image: image29.wmf](
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With the root raised cosine chip impulse filter Cr0(t) the transmitted signal belonging to the data block [image: image31.wmf])
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and for the data block [image: image33.wmf])
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of equation 1 transmitted after the midamble
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where Lm is the number of midamble chips.
7
Synchronisation codes

7.1
Code Generation

The Primary code sequence, Cp is constructed as a so-called generalised hierarchical Golay sequence. The Primary SCH is furthermore chosen to have good aperiodic auto correlation properties.
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