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Abstract In this paper, we implement measurement functionality for performance measurement of the GSM
(Global System for Mobile Communication) terminal by using software. Generally speaking, the receiving
algorithms in normal modems cannot be used directly to the measurement system due to the lack of the
algorithm accuracy. In this paper, we propose the new receiver algorithm for precise GSM signal measurements.
In the receiving algorithm, 2-stage (coarse stage, fine stage) parameters estimation (symbol-timing, frequency
offset, carrier phase) scheme is used. To improve the estimation accuracy, we increase the number of the
received signal samples by interpolation. The proposed GSM signal measurement algorithm can be used for
verifying the hardware measurement system. In addition, the proposed algorithm can be used for the commercial
system through code execution speed optimization.

Key Words : GSM, Measurement System, Parameter Estimation

1. M2 A=Al IeH1]. & ]3] GSM ©d7] A2 o5

A RS sk glom Ak TiEy) A4k

6890 o]EEA EZQ GSM (Global System for = ETF U Atk &
Mobile Communication) A|AEE 713} 7§ 2]Q] o]5& A3 oA ALk A olF B4l Al AFe] o
Al o] shtol A AA 80%0lAe] AMEAIE BE WYY AeE HAES] HEiMe F
staL Qlom ARgAle] o A&How Zrlsta ok AF Tl $AlE Ao B4 B AsS Bt
GSM @37} a3t AlA FoiA3 o]§ dgho Wet = 7] fI3 SA7I7F Bt olgd SAV= F& =
A} Azte] whEr, 2008 99 A EDGEES EFsl  floE ol +EE FEE theFsiAl EA1E 0] Stk o]
GSM FojA3} o] 82} 4271 309 B dojd Zem z I FAH PHES FE NS JAERE v=9

i~
"y
T

£z
°
off
i
>
>

WAIAA} - 733 A (sjkang@kut.ac.kr)
#1421 091 069) 082 54 096 0990 1420 AT 099 099 16

2369



%383]=22] A10g AH9Z, 2009

AgilentAl} =Y 2] InnowirelessA} S-0] At} [2][3].
AgilentAlol Al ZA1E 57 AH|E S04 ESA-E [4]
Alg]Z = AHARSF (Option BAH)2. 2 GSM 435 =4
= 7= Alwstar Stk o] AHle e &%
(Multi-Slot)o]] th3l YA} @57 (Phase Error), 7] &
(Magnitude Error) 18|31 @& WlE] 37| (EVM : Error

Vector Magnitude) 5=

Vector) 2 XA (Constellation)S

ZAa|0] SHE 9E (Polar
-

2gdo] Tt

Format), A|
Division M
s

2. GSM A|AE! J12[6]

A GSM ALl B0 A ol %
o] 2% (Burst Type), 1% &4} (Modulation
7HESE thd <4 299 (TDMA Frame: Time
ultiple Access Frame)Q] 725 ZHZ 0 F A

o = T
762 2L Qlek o] B alsto] GSM 7] Hl&
ES 98 54o] ozt wepuEE skl the
2} [5.8].

A5 A 27 (Peak Phase Error)
HE Y4 YA (Peak Phase Position)
RMS (Root Mean Square) {4 @&
Hat FI= 257 (Mean Frequency Error)
oA WOAF 9 Al (1/Q Offset)
RF (Radio Frequency) 3£2H4 (Envelope)

£ =Rol Al GSM whre] 458 235 Rt &
719 71 % Sl AAE wetng S LzEg ol
T3 GSM A3 A7 E 3 \ﬂ_:,}/lg
o FAE 2xEge] 24719 52
Moz BA AE 2H71E e @% Yowg
2 52 A3y} 21| =] e d
F0] A 5L HFH oz ZH7o H&
gick. 2 =Rl GSM AlEe] A =4

2L GSM Al59] 41 darelgs Aljbeeh AjkE

ol 22 A CON=FA] @A, vlAl ©A)

GSM Z=41 etae|=
of shepulg (A Elold, i SIA, W 1)
FAPAS AT B8 4414150) B7RE o))
of 24l 4B MBS ASE FPORA 250 A
S SPAIIT = Rel A Aok GSM 415 2%
WA SHESJeE TEs] Aol AXEG ) o83}
of Aol 24 H5S AFsHed AgE 4 ek B9
T 2] AN ES SEZToA HHskgo

GSM /\]/\E‘]‘J 7H—9—'—
7R GSM $4171% 4

21 HAE B2
GSMoJA] slutbe] Ele] &3 (Time-Slot, H{AEZ} A
FEE Fhe 15625719 48 Zolw s} gk
o] 156.257)2] A& Zo]o] JLztoll A theat 2 5749

MAE FF F shbh A48 4 ok

H¥Z HAE (NB: Normal Burst)
Fuhs HaE
57| HAE (Synchronization Burst)
tju] HAE (Dummy Burst)

<4 HAE (Access Burst)

(Frequency Correction Burst)

2} WAE FR BEE AYslels Awo] FEstn
2 8 R BE N AN HEstEs
st thgol B lofi B2 HAse] g e WYy

[ 1] & HAEQ vE gt

BN Zo] Field®] A
0-2 3 B H|E (TB: Tail Bits)
3-60 58 25515 H|E (Encrypted Bits)
61-86 26 5 4~ (Training Sequence)
87-144 58 A& st H|E (Encrypted Bits)
145-147 3 g HE
148-156 8,25 235 37+ (GP: Guard Period)

off

39 49 AlE (BN61, BN62 .. BN86)
0 (0,0,1,0,0,1,0,1,1,1,0,0,0,0,1,0,0,0,1,0,0,1,0,1,1,1)
1 0,0,1,0,1,1,0,1,1,1,0,1,1,1,1,0,0,0,1,0,1,1,0,1,1,1)
2 (0,1,0,0,0,0,1,1,1,0,1,1,1,0,1,0,0,1,0,0,0,0,1,1,1,0)
3 (0,1,0,0,0,1,1,1,1,0,1,1,0,1,0,0,0,1,0,0,0,1,1,1,1,0)
4 (0,0,0,1,1,0,1,0,1,1,1,0,0,1,0,0,0,0,0,1,1,0,1,0,1,1)
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(0,1,0,0,1,1,1,0,1,0,1,1,0,0,0,0,0,1,0,0,1,1,1,0,1,0)
(1,0,1,0,0,1,1,1,1,1,0,1,1,0,0,0,1,0,1,0,0,1,1,1,1,1)
1,1,1,0,1,1,1,1,0,0,0,1,0,0,1,0,1,1,1,0,1,1,1,1,0,0)
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