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4.2
Spreading

4.2.1
DPCCH/DPDCH/HS-DPCCH
Figure 1 illustrates the principle of the uplink spreading of DPCCH, DPDCHs and HS-DPCCH. The binary DPCCH, DPDCHs and HS-DPCCH 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 channelisation code cc. The n:th DPDCH called DPDCHn is spread to the chip rate by the channelisation code cd,n. The HS-DPCCH is spread to the chip rate by the channelisation code CHS. One DPCCH, up to six parallel DPDCHs, and one HS-DPCCH can be transmitted simultaneously, i.e. 1 ( n ( 6.
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Figure 1: Spreading for uplink DPCCH , DPDCHs and HS-DPCCH
After channelisation, the real-valued spread signals are weighted by gain factors, c for DPCCH andd for all DPDCHs.
At every instant in time, at least one of the values c and d has the amplitude 1.0. The -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

c  and d
	Quantized amplitude ratios

c  and d

	15
	1.0

	14
	14/15

	13
	13/15

	12
	12/15

	11
	11/15

	10
	10/15

	9
	9/15

	8
	8/15

	7
	7/15

	6
	6/15

	5
	5/15

	4
	4/15

	3
	3/15

	2
	2/15

	1
	1/15

	0
	Switch off 


After the weighting, the stream of real-valued chips on the I- and Q-branches are then summed and treated as a complex-valued stream of chips. This complex-valued signal is then scrambled by the complex-valued scrambling code Sdpch,n. The scrambling code is applied aligned with the radio frames, i.e. the first scrambling chip corresponds to the beginning of a radio frame. HS-DPCCH is mapped to the I branch in case that the maximum number of DPDCH over all the TFC in TFCS (defined as Nmax-dpdch) is even, and mapped to the Q branch otherwise. The I/Q mapping of HS-DPCCH is not changed in case frame by frame TFCI change or temporary TFC restriction.
4.3
Code generation and allocation

4.3.1
Channelisation codes

4.3.1.1
Code definition

The channelisation codes of figure 1 are Orthogonal Variable Spreading Factor (OVSF) codes that preserve the orthogonality between a user’s different physical channels. The OVSF codes can be defined using the code tree of figure 4.
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Figure 4: Code-tree for generation of Orthogonal Variable Spreading Factor (OVSF) codes

In figure 4, the channelisation codes are uniquely described as Cch,SF,k, where SF is the spreading factor of the code and k is the code number, 0 ( k ( SF-1.

Each level in the code tree defines channelisation codes of length SF, corresponding to a spreading factor of SF in figure 4.

The generation method for the channelisation code is defined as:



[image: image4.wmf]1

C

ch,1,0

=

,



[image: image5.wmf]ú

û

ù

ê

ë

é

-

=

ú

û

ù

ê

ë

é

-

=

ú

û

ù

ê

ë

é

1

1

1

1

0

,

1

,

0

,

1

,

0

,

1

,

0

,

1

,

1

,

2

,

0

,

2

,

ch

ch

ch

ch

ch

ch

C

C

C

C

C

C




[image: image6.wmf](

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

ú

ú

ú

ú

ú

ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ê

ê

ê

ê

ê

ë

é

-

-

-

=

ú

ú

ú

ú

ú

ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ê

ê

ê

ê

ê

ë

é

-

-

-

-

-

+

+

-

+

+

+

+

+

+

1

2

,

2

,

1

2

,

2

,

1

2

,

2

,

1

2

,

2

,

1

,

2

,

1

,

2

,

1

,

2

,

1

,

2

,

0

,

2

,

0

,

2

,

0

,

2

,

0

,

2

,

1

1

2

,

1

2

,

2

1

2

,

1

2

,

3

,

1

2

,

2

,

1

2

,

1

,

1

2

,

0

,

1

2

,

:

:

:

n

n

ch

n

n

ch

n

n

ch

n

n

ch

n

ch

n

ch

n

ch

n

ch

n

ch

n

ch

n

ch

n

ch

n

n

ch

n

n

ch

n

ch

n

ch

n

ch

n

ch

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C


The leftmost value in each channelisation code word corresponds to the chip transmitted first in time.

4.3.1.2
Code allocation for DPCCH/DPDCH/HS-DPCCH
For the DPCCH, DPDCHs and HS-DPCCH the following applies:

-
The DPCCH is always spread by code cc = Cch,256,0.
-

· The HS-DPCCH is spread by code written in table x.
· Table x: channelization code of HS-DPCCH
	Nmax-dpdch
	Channelization code 

	1
	Cch,256,64

	2,4,6
	Cch,256,1  

	3,5
	Cch,256,32 


-
When only one DPDCH is to be transmitted, DPDCH1 is spread by code cd,1 = Cch,SF,k where SF is the spreading factor of DPDCH1 and k= SF / 4.

-
When more than one DPDCH is to be transmitted, all DPDCHs have spreading factors equal to 4. DPDCHn is spread by the the code cd,n = Cch,4,k , where k = 1 if n ( {1, 2}, k = 3 if n ( {3, 4}, and k = 2 if n ( {5, 6}.

If a power control preamble is used to initialise a DCH, the channelisation code for the DPCCH during the power control preamble shall be the same as that to be used afterwards.
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