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As has been pointed out on the WGL1 reflector the signa flows between the block diagramsin TS 25.213 are not
completely correct. Also the notation of the scrambling code for the downlink DPDCH/DPCCH is not consistent with
the scrambling code notation for PCPCH which can now take either long or short constituent codes.

The CRs 021 and 022 aim to correct these errors.
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Figure 9: Spreading and modulation for SCH and P-CCPCH
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5.3.2 Modulation

In the downlink, the complex-valued chip sequence generated by the spreading process is QPSK modulated as shown in
Figure 11 below.
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Figure 11: Downlink modulation.
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3.2

Symbols

For the purposes of the present document, the following symbols apply:

Cch,SF,n:
Cpre,n,s:

Cc—aoc,n,s:

Cc—cd,n,s:
Cg‘ g,s:

Sdm

n:th channelisation code with spreading factor SF

PRACH preamble code for n:th preamble scrambling code and signature s
PCPCH access preamble code for n:th preamble scrambling code and signature s
PCPCH CD preamble code for n:th preamble scrambling code and signature s
PRACH/PCPCH signature code for signature s

n:th DPCCH/DPDCH uplink scrambling code

Songri——Ath-BPCCH/BPBCH-ong-uplink-scrambling-code
4n4h9PGGH¢DPDGI=I—sheFPupan—seFambhng£ede

S’ pre, n-
S’ msg,n
Se-acc:
Sc—cd:
Sc—msg,n:
Sdl,n:
Cosc:
Cessn:

n:th PRACH preamble scrambling code

n:th PRACH message scrambling code

n:th PCPCH access preamble scrambling code
n:th PCPCH CD preamble scrambling code
n:th PCPCH message scrambling code

DL scrambling code

PSC code

n:th SSC code
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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 DPDCHs 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 ¢ ,. One DPCCH and up to
six parallel DPDCHs can be transmitted simultaneoudly, i.e. 0 £ n£ 6.
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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.

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
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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 Chl ps. ThIS complex- vaJ ued sgnal is then scrambled by the complex-valued scrambling code
. The scrambling code is applied aligned
W|th the radio frama i.e the f|rst scrambling ch|p corresponds to the beginning of aradio frame.

4.2.2 PRACH

42.2.1 PRACH preamble part

The PRACH preamble part consist 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 cq.

Cd b
S’-msg,n
PRACH message |
data part 14jQ l
/) 5 >
- T\ o
PRACH message 0
control part
Ce be J
Cd (o

PRACH message
data part

PRACH message
control part

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.

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.
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4.2.3 PCPCH

42.3.1 PCPCH preamble part

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

4.2.3.2 PCPCH message part

Figure 3 illustrates the principle of the spreading of the PCPCH 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 cq.
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Figure 3: Spreading of PCPCH 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.

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 Sgmegn. 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.
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4.3.2.4 DPCCH/DPDCH scrambling code

The code used for scrambling of the uplink DPCCH/DPDCH may be of either long or short type. When the scrambling
code is formed, different consituent codes are used for the long and short type as defined below.

The n:th ferg-uplink scrambling code for DPCCH/DPDCH, denoted Sengapen, n, 1S defined as

Sengdpcnn(i) = Ciongn(i), 1 =0, 1, ..., 38399, when using long scrambling codes,

where the lowest index corresponds to the chip transmitted first in time and Cigng, IS defined in section 4.3.2.2.
The n:th shert-uplink scrambling code for DPCCH/DPDCH, denoted Sgiordgen, n, 1S defined as

Syeriapenn(i) = Canoren(i), =10, 1, ..., 38399, when using short scrambling codes,

where the lowest index corresponds to the chip transmitted first in time and Cgort 1y iS defined in section 4.3.2.3.
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