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4.2 Spreading

4.2.1 DPCCH/DPDCH})

Figure 1illustrates the principle of the uplink spreading of DPCCH and DPDCHSs. The binary DPCCH and DPDCHSs to
be spread are represented by real-valued sequences, i.e. the binary value "0" is mapped to the real value +1, while the
binary value "1" is mapped to the real value —1. The DPCCH is spread to the chip rate by the channelization code c.,
while the nith DPDCH called DPDCH,, is spread to the chip rate by the channelization code ¢y . One DPCCH and up to
six parallel DPDCHs can be transmitted simultaneously, i.e. 81 £ n£ 6.

Cd,1 bd

DPDCH;, % %

Cd3 by

DPDCH, % % ES |

Cas by

DPDCH
% SIong,n or Sshort,n
": HQ %
+
Cd,2 bd (A
DPDCH, % %

Ca,4 by

DPDCH, % %
Cd,6 bd S . Q
DPDCHj % % %

Ce be ]

DPCCH % %

Figure 1: Spreading for uplink DPCCH and DPDCHs

After channelization, the real-valued spread signals are weighted by gain factors, b, for DPCCH and bq for al DPDCHSs

At every instant in time, at least one of the values b and by has the amplitude 1.0. The b-values are quantized into 4 bit
words. The quantization steps are given in table 1.
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Table 1: The quantization of the gain parameters

Signalling values for

Quantized amplitude ratios

b. and bqg b. and bqg

15 1.0

14 0.9333
13 0.8666
12 0.8000
11 0.7333
10 0.6667

9 0.6000

8 0.5333

7 0.4667

6 0.4000

5 0.3333

4 0.2667

3 0.2000

2 0.1333

1 0.0667

0 Switch off

After the weighting, the stream of real-valued chips on the |- and Q-branches are then summed and treated as a
complex-valued stream of chips. This complex-valued signa is then scrambled by the complex-valued scrambling code
Siongn O Ssortn, depending on if long or short scrambling codes are used. The scrambling code is applied aligned with
theradio frames, i.e. the first scrambling chip corresponds to the beginning of aradio frame.

4.2.2 PRACH

42.2.1 PRACH preamble part

The PRACH preamble part consists of a complex-valued code, described in section 4.3.3.

4222 PRACH message part

Figure 2 illustrates the principle of the spreading and scrambling of the PRACH message part, consisting of data and
control parts. The binary control and data parts to be spread are represented by real-valued sequences, i.e. the binary
value "0" is mapped to the real value +1, while the binary value "1" is mapped to the real value —1. The control part is
spread to the chip rate by the channelization code ¢, while the data part is spread to the chip rate by the channelization
code cg.
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Figure 2: Spreading of PRACH message part
After channelization, the real-valued spread signals are weighted by gain factors, b, for the control part and by for the

data part. At every instant in time, at least one of the values b, and by has the amplitude 1.0. The b-values are quantized
into 4 bit words. The quantization steps are given in section 4.2.1.
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After the weighting, the stream of real-valued chips on the |- and Q-branches are treated as a complex-valued stream of
chips. This complex-valued signal is then scrambled by the complex-valued scrambling code S.mgn. The 10 ms
scrambling code is applied aligned with the 10 ms message part radio frames, i.e. the first scrambling chip corresponds
to the beginning of a message part radio frame.

4.2.3 PCPCH

42.3.1 PCPCH preamble part

The PCPCH preamble part consists of a complex-valued code, described in section 4.3.4.
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