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A Signal Quality Measurement Algorithm for CDMA2000 1x
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In this paper, we propose and implement a signal quality measurement algorithm for CDMA2000 1x terminal.
The proposed algorithm is suitable to be implemented in software on a PC-based platform and extract the
received signal after carrying out equalization, PN code acquisition and tracking, frequency and phase offset
compensation with 4-oversampled input signal. Then, through despreading and demodulation with the extracted
signal, the proposed algorithm regenerate the reference signal to be used in measurement. The signal quality

is measured using this regenerated signal and the
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Fig. 1. Measurement equipment structure of mobile
communication terminal.

CDMA2000 1996'3FE] Q1715 EUH 244
CDMA(Code Division Multiple Access) 2] ©]&%54l
Q1 1S-95 A-BRTH Fgte 34 5714 FA5E 7]
=XxFoIH, e 100997] =7HIA 27094709 W E
AA7F AA N, 7HIAE 59H S d3lgit2)

CDMA2000 1x2} CDMA2000 1x EV/DO(Evolution
Data Optimized) & 77} 24tk CDMA2000 1x-&
SR(Spreading Rate) 12} SR3-S X|¥sl=dl, SRI<
RC(Radio Configuration) 3, 47} 9131, SR3-2 RCS, 6=

A PTH3]. RCL, 2% 1S-957FZ o]t} CDMA2000 1x

Al 2" o M= 18-959 FYU3HA complex spreading©]
2 5] AT oJ5i7) 2 ALG AT Teb SAA
% AHA| ICI(Inter-Chip Interference)”} <=4},

B =R A= CDMA2000 1x A]2=He] nkak &
A SRIE AHS-3F= RC3, 40 tls|A ©L7)
Al /\]E-/] I 28 _Z_;Go = dugEs Xﬂ?l"é‘]ﬁl

TEYO]Z THFAT T B RO &

7] 38 #4 A4 p(Rho, Transmitter Waveform
Quality Factor), EVM(Error Vector Magnitude), 10|
?(Magnitude Error), ¢}/l 2{(Phase Error), T34~ &
A Zd HZ(Channel Power), CDP(Code Domain
Power), I/Q DC 23ZAl 1/Q o vl&A g A

rz B> opr

gh=rgasts] =7 A16A 6% 2012d 12¢
(I/Q Maximum Inactive Channel Power) 5°| 1tk
H =59 742 274 CDMA2000 1x &3k
g0 e o7z, 378l A Ak daEEs A
Bt} 43l A oS Brkstal sdA A8S 9

o},

II. COMA2000 1x dtgk 23

B =R A CDMA2000 1x rel.C 3] 7|32
ST o] EFL 18-95 A]2~E] 9] Access Channel}
Traffic Channel®]®l], Reverse Pilot Channel, Enhanced
Access Channel, Reverse Common Control Channel,
Reverse Dedicated Control Channel 5¢] 57} ¥ %t}
CDMA2000 1x rel.C ¢ 93 g== RCI ~ RC67}
A it} B =Fo| A= SRIS AFESH= RC3, 491 U

ARt e ghth 3 12 SRI°l thgh ek 2d o
ole=® 7H F sl Ad B9 A= M &
Je A TleE RAFETh

¥ 1. SR1of oist utek zjdel ols=E ALEM
Table 1. Channel type per mobile station on the
reverse channel for SR1

Channel Type Maximum Number

Reverse Pilot Channel 1
Access Channel 1
Enhanced Access Channel 1
Reverse Common Control Channel 1
Reverse Dedicated Control Channel 1
Reverse Fundamental Channel 1
Reverse Supplemental Code Channel 7
(RC1 and RC2 only)

Reverse Supplemental Channel 5

(RC3 and RC4 only)
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Table 2. Walsh functions for reverse channel

Channel Type Walsh Function
Reverse Pilot Channel W
Enhanced Access Channel wy
Reverse Common Control Channel w3
Reverse Dedicated Control Channel wys
Reverse Fundamental Channel W,
Reverse Supplemental Channel 1 Wf or Wj
Reverse Supplemental Channel 2 W.f or Wf
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Fig. 2. The proposed measurement algorithm
structure.
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The number of Interpolation : 16
Waveform quality factor(rho) : 0.9817030

EVM 1 13.65% rms
45.47% pk
Magnitude Error © 9.58% rms
Phase Error : 8.98deg rms
Frequency Offset :=1.1791 (Hz)
I/Q origin offset : -58.38 (dBc)

Channel power
PICH : -7.05(dBc)
DCCH : -7.10(dBc)
FCH : -7.01(dBc)
SCH 1 : -7.04(dBc)
SCH 2 : -7.01(dBc)
| max inactive channel power : -34.31(dBc) at W32(7)

Q max inactive channel power : —32.35(dBc) at W32(18)
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Fig. 4. measurement results when 1KHz frequency
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The number of Interpolation : 16
Waveform quality factor(rho) : 0.9999024

EVM 2 0.99% rms
2.84% pk
Magnitude Error : 0.69% rms
Phase Error : 0.57deg rms
Frequency Offset : 999.1909 (Hz)
1/Q origin offset : =49.75 (dBc)

Channel power

PICH : -6.99(dBc)

DCCH : -6.99(dBc)

FCH : -6.99(dBc)

SCH 1 : -6.99(dBc)

SCH 2 : -6.99(dBc)
| max inactive channel power : -56.55(dBc) at W32(20)
Q max inactive channel power : —54.47(dBc) at W32(8)
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Table 3. comparison of measurement results
according to interpolation number(RC3)

BN 16 32 64
Rho 09999213 | 09999612 | 0.999981
EVM rms 0.90 064 0.46
pk 2.36 2.02 1.27
e 064 045 0.31
9ol el 0.51 0.38 0.29
Tk QA 043 0.375 0.39
I/Q DC offset -61.94 -62.09 -62.04
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