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Abstract

In this paper, the channelization code for
3GPP isintroduced, and some methods to assign
OV SF code will be mentioned. The relationship
between AR and OV SF code assignment will
be discussed, and a simple method for initial
OV SF code assignment in W-CDMA is studied.
The assignment method is for the purpose of
reducing PAR and it is based on the concept of
"even distribution”. The simulation shows that it
is a useful and simple method to assign OV SF
codes.
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l. Introduction

Wideband code division multiple access
(W-CDMA) is one of the wideband digital
cellular technologies that are used for the third
generation  wireless communication.  For
W-CDMA, spread spectrum is used to transmit
multiple channels over a common bandwidth,
and the capacity of the W-CDMA system is
limited by the interference from other channels.
In the 3GPP technical specification, orthogonal
variable spreading factor (OVSF) codes are
selected to be the channelization codes which are
used for spreading. OVSF codes haves the
property of preserving the orthogonality between
different physical channels. Because the
number of the OVSF codes is finite, it is a
valuable resource and should be utilized properly.
In [1], a code channel assignment method to
support as many users as possible with less
complexity is found. In [2], an optimal dynamic
code assignment scheme is used to enhance
statistical multiplexing and spectral efficiency of
W-CDMA systems supporting variable user data
rates. Besides, the OV SF code assignment has
significant effect on the value of peak-to-average
ratio (PAR), and it is important to assign OV SF
codes properly. In [3], it isfound that PAR of the
signal depends on the Walsh code assignment for
I1S-95 and CDMA2000. Moreover, a method to
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characteristics of aW-CDMA signal, particularly
the PAR or the complementary cumulative
distribution function (CCDF) of the envelope,
varies significantly with OV SF code assignment.
Generally, consecutive codes generate more
severe PAR than the codes that are evenly
distributed in the OV SF code space. In addition,
low data rate channels produce more severe PAR
than high datarate channels.

In this paper, the purpose is to study the
OVSF codes assignment's effort on PAR,
especially for the 3GPP model. In Section 2, the
channelization codes of 3GPP specification will
be introduced. Moreover, the PAR definition will
be explained, and PAR’s effect on 3GPP’s
specification will be described. Then the
suggested OVSF codes assignment will be
introduced. In Section 3, the simulation for the
OV SF codes assignment’s effect on PAR will be
shown. This simulation focuses on the test
3GPP specification [5]. The
simulation results will indicate the suggested
method is a proper way to assign OV SF codes
based on reducing PAR. In Section 5, some
conclusions will be made about OVSF code

models  of

assignment.

. Therelationship between
OVSF codeand PAR

A. Channelization Code in 3GPP Specification

The channelization codes adopted in figure
1 and figure 2are OV SF codes that preserve the
orthogonality — between  different  physical
channels. The OV SF codes can be defined using
the code tree of figure 3[7].

In figure 3, the channelization codes are
uniquely described as Gnsrx, Where spreading
factor 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 channelization
codes of length SF, corresponding to a spreading
factor of SF in figure 3. The total humber of
possible OV SF codes is equal to SF, but not all
of the OVSF codes can be used. In the 3GPP
specification, any daughter code in the code tree

can’t be used if the mother code is already being
used.
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Figure 3. Code-tree for generation of orthogonal
variable spreading factor (OVSF)
codes

B. PAR's definition and effect

The PAR is the ratio of peak power to
average power, and the peak value of asignal x(t)
is obtained by the maximum value of its
envelope [x(t)] in amplitude. PAR is a
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significant parameter for the linear amplifier.
Operating a power amplifier in its linear range
will avoid chipping and hence spectral regrowth.
Therefore PAR is a significant
basestation design.
required PA linear dynamic range, alow PAR is
desirable. PAR is tpicaly shown graphically
through the signal’s CCDF. The CCDF plot is a
histogram that graphs the PAR and is a statistical
method to indicate the peak power properties of

issue for
In order to reduce the

the signal versus probability. There is a
parameter called crest factor and it is the
maximum PAR value obtainable if the
observation window is significantly large. In
other words, the crest factor is the maximum
PAR value that occurs at any probability point
on the CCDF curve. In order to amplify the
signal linearly, the PA has to be operated in the
dynamic range that is greater than or equal to the
crest factor. Figure 4 shows the CCDF curves for
two W-CDMA downlink signals with different
channel configurations. a signal with 16 serialy
distributed DPCHs and a signal configured as
test model 1 with 16 DPCHs. For a probability
of 0.01 percent, the signal with 16 serialy
distributed DPCHs has a higher PAR than the
signal configured as test model 1[6].

16 serially distributed DPCHs

H25 Test model 1 with 16 DPCHs
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Figure 4. A typical CCDF plot of PAR for 16
W-CDMA downlink channels with SF
=128

C. Proposed OVSF codes assignment scheme

There are many methods to assign OV SF
codes for different purposes. The method
introduced here is to reduce PAR, and to limit
adjacent-channel leakage. High PAR causes
serious problem. Signal will be distorted if PA’s
dynamic range is not wide enough. Using the
OV SF code assignment is an alternative method
to reduce PAR. The spirit of the proposed
method is the concept of “even distribution” and
these channels should be evenly distributed in
In the 3GPP specification, the
orthogonal channel noise simulator (OCNS) is
defined, and it is the mechanism used to simulate

code domain.

the users or control signals on the other
orthogonal channels of the downlink. It is also
proposed that the 16 dedicated channels of the
OCNS signal should be evenly distributed to
optimize it. The method opposite to even
distribution is to distribute channels serially and
the PAR is larger. In addition, the PAR of
W-CDMA signals will increase with the number
of code channels. Sirmulation of these conditions

will be described in Section [11.

1. Performance smulation

In this section, the simulation shows that even
assignment of OVSF codes results in smaller
PARs than serial assignment of OV SF codes.
Moreover, a view of the PAR for WCDMA
signals increasing with the number of code
channelsis shown.

These simulations are based on the OCNS
models in 3GPP specification. The two models
can support 16, 32 DPCH channels whose SF =
128 256 basestation
implementations. Because baseband data can

and for  variant
impact PAR significantly, test models have been
defined with random data and time offsets [5].
The diagram is shown in figure 5 and these
parameters for simulations are shown in Table 1

and Table 2.



The simulation result is shown in figure 6 and
the even assignment of OV SF codes has about 2
dB improvement in CCDF at the point of 0.001
percent. Moreover, it is shown that PAR for
WCDMA signals increases with the number of

code channelsfor the evenly distributed style.

V. Conclusion

In this paper, the relationship between PAR
and OVSF codes assignment is discussed.
Assigning OV SF codes evenly is the suggested
method because of its good performance and
simple It has about 2dB
improvement in CCDF at the point of 0.001

implementation.

percent when compared with the method of
assigning OVSF codes serially. Besides, it is
found that the value of PAR increases with the

number of channels.
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Figure 5. The simulation architecture for OV SF codes allocation

Table 1. The basic parameters for simulations

Chip rate (chip/frame) 38400
Scrambling mode Downlink scrambling
Scrambling seed (X0, ..., x17) 1,00,...,0
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Table 2. The parameters for OV SF codes assignment

OVSF coie sets

code sequences Cy, s OF Cppppses

OVSF codes assignment style

set 1 (spec16)

Con s 52, 11, ..., 119} OCNS model with 16 DPCHs

Randomly (tend to evenly)

set 2 (series0-15)

Connas 40, 1, ..., 15) with 16 DPCHs

Serially

set 3 (5F128¢hs 16-even) Con s s 2, 11, ooy 119} OCNS model with 16 DPCHs Randomly (tend to evenly)
set 4 (sF128chs32-even) Conpas 42, 11, 0y 1253 OCNS model with 32 DPCHs Randomly (tend to evenly)
set 5 (sT256CNs 16-even) Conses 2, 11, oy 119} OCNS model with 16 DPCHs Randomly (tend to evenly)
set b (sf256chs32-even) Conses 2, 11, 0y 125} OCNS model with 32 DPCHs Randomly (tend to evenly)
set 7 {sf256chs32series)-31) Conzses {0, 1, .., 31} with 32 DPCHs Serially
set 8 (sf256ch32series1-32-a) Consses 1, 2, ..., 32} with 32 DPCHs Serially
set 9{sf256¢h32series1-32-h) Conzses i1, 2, oy 323 with 32 DPCHs Serially
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Figure 6. The PAR vs. OV SF codesassignment for SF=128




