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ABSTRACT

In this paper, we propose an antenna sharing scheme between 800 MHz AMPS and CDMA systems using CDMA
transmission antenna. We restructured the path of signals such that signals from two systems use AMPS amplifier
or CDMA amplifier. The performance of proposed scheme is compared with currently operating system’s performance
in terms of call connection rate, call completion rate and dropped-call rate after implementing proposed method to
the AMPS/CDMA basestation. The results show that the voice quality and call connection of the proposed system
is comparable to that of the commercial systems. The number of antenna at the base station can be reduced
without performance degradation if the proposed transmission antenna sharing scheme and previously reported re-
ceiving antenna sharing technique are used together.
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II. AMPS/CDMA J|X|= Alad 3=

2.1 AMPS AlAR| 2x

B EmRM AlgE AMPS A|AElS AT&T A<}
AMPS Series-II [2], [3] ©}¥, o] A]~Hl& RCF(Ra-
dio Channel Frame), LAF(Linear Amplifier Frame),
T12]3 AlF(Antenna Interface Frame)2 & 4}%|o]
Ut} RCFdll& 712138 Aloj3he RCC(Radio Chan-
nel Complex), E2& 3 sd7}=<] RCU(Radio
Channel Units)g} 71X 37g0)e] 24 219hg 838}

7] 13 RTU(Radio Test Units)7} 43%lo] glowl, &
ZIA=elA FHol 200 AHdAA] 580 JP53Th LAF
© Zejda(PreAmp)9} LAC(Linear Amplifier Circuits)
2 FA59 dx LACE 107) E= 2078 LAM
(Linear Amplifier Module) 2 A4 %o] ¢t} o] Al~
2 Setup AL Aol Wxo) tejubE ALE3R|
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F 3tk 718 o2 o] Al28le Omnit} 3-Sectore)
P2 851 glon Axdel px= 3y 19
#rt

RCUE H7t=2H SANZE $5430, SAT
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W €& YA RCUE 10 dBme} 23432 2
Hed 0ol M FE] 7714] 4 dBY 8WHAlS) &2z o)
7Vt 4:1 Pulohd(Combiner)& 471¢] RCUS} %
4 SAHZE AMEEY]) 98 Ax|olw, —16 dB
2o 47t Ak 9:1 Hulollg Fakd Ay 9
e} 4:1 FHulele] &o] she] deute] &
Hof, 10 dB A=} Za} itk 3:1 Hulelde
9:1 Hulelie] A7t H&4He Ro2 ~12+3 dB
9] &dol itk ZaliZE 3:1 Hulojulel ZaA)
TE FEHW] Aol 2z AFE wlEde V%S
g}l ZeldZe 38 dBe| oj=g owm Ao
—10 dB 74x] A8 & Uk LACE Zeqizg
B3t FEE AEst AIFE s}7] Ao oixut @A
< 3% 4211 dBo) o]5& zh=t} LACY} 10
7ol LAMe.2 ¥ AS 100W7HA], 2071e) LAM
L2 FAHE 7 240WAR] shte] HAl etee) &
Ad 4 3t} TBTF(Transmit Bandpass Filter)¥ LAC
oM FEE RFAZS U] Bast wAlE st
7] % 25 MHz i9-g& e Fel24] -2 dBY
&4E ztech ¢ElVE Omnigl A $ o)5e] 9 dBi,
3-Sector <l A% 9 dBde] ©)5E& z&= UHUYE
71228 AMgEka slom, AMPS Alx®le] AN 7
Eol5£ 59 dB o|t}.

2% 1. AMPS A\ Aol Pz
Fig. 1 The structure of AMPS Series-11 system
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2.2 CDMA JiX|3 Ala” 7=

CDMA 7iA|57gd])e FW Bl Az e
AATze ozl 71%3 .2 Digital Channel Unit
(Modulation/Demodulation, Digital Signal Processing,
etc.), RF & RF Control Unit(Frequency Conversion,
AGC, RSSI, LPA, BPF, etc) % BTS Control &
Timing/GPS Unit(Control Reference Generation)© &
FA4=o] AUck [4]. CODMA Al2Hl% AMPSQ} ko)
Omni & 3-Sector®] FElx o] 2o, A]~w)
9] T2+ 1Y 28} ok

Aeck Sier

2 2. CDMA AjxEle] g3
Fig. 2 The structure of CDMA system

DCEA(Digital Channel Element Assembly)y= Cell
o] 71249 & Ael& g@9shy, Pilot, Sync, Pag-
ing, Access, Traffic Channel 2] Al14dd 716§
g3t DCEA 243 e tA" SAddejtigh 714
(630 KHz) obdR2 43 & Huj7] 98 ACCA
(Analog Common Card Assembly)$} H<:%ltl. ACCA
£ DCEAC|AM $Alsle dloj il N3 E st
ATE IIQ AEC R o]F33) SICA(Sector Inter-
face Card Assembly)t= ACCAO|A] H 33k wo] 2uk
= A3E AR A7l FEAA 5o dAE A
A & =AZ947) 495 MHzo| 1 1630 KHzel o
g 2.2 7+ IF(Intermediate Frequency)Al T2 ¥ 33}
, 285e AlEe ¢ -3 dBm HEo WS
ztet}). XCVU(Transceiver Unit)v= SICAc]] *1 Al
IF A&& o|FFasidhs 3t F7oka 869 -
894 MHz ulddiel 53 Fapre] RFAUEE “501 =h
v 329 #ug Yo "YE /P £ e 8
(Flower Attenuator)& 7}%|31 glejA] Tx_Atten(Trans-
ceiver Attenuation)gtS ZAsHH AXEo|FHoZ
AYYAE g 5 ok

TCOU(Transmit Combiner Unit)t= <2} 7§e] XCVU
o] RF £ 2838 ZHAso s £¥o2
EolFE 7% S do 671l 3w 14e] &9
€ Ze 6:1 A3FEFVN A9lEdE 9 dB
154

i r&

Sector & §F 7B A AFEc) LPA(Linear Power

°l
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NeaoR shte] Ao shte] LPA/F Wash
8 AEEE $ol7] HEte nrfe] FHAdE
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utEg|olob M& o] &Ho] s}edic) [4]. TBPF(Tr-
ansmit Bandpass Fllter)‘: LPACA HEFH RF A&
o] Bant HE Aghelr] $1% 25MHz Y9 S e
Qeipgoi 07 dBel £4E ok B R4
AEE Al o] FHE CDMA 7)Aol A AHE-She
helite] tde ® mm Siuks} o, CDMA
Alele] A dRol5L 54.8 dB o|th

X 1. CDMA <Mt 12
Table 1. The specification of CDMA antenna

1A= A 71215 B
Tk 48 869~894 MHz | 869~894 MHz
o] = 12 dBi ©%¢ | 12 dBd °]4
9k %z} OMNI 60"+ §
T
FE-ATS 30 dB o %
/(]Sok vl x| 7} <+ g0 25° + 37
fige it %] 7} 55° +1 25 3
FH | Ay 25 dB o]
nooog 13 dB o4
Hus) 8 500W o)At 350w ol
bl st} 2=2] 43
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& Aulo|AE A2 Brbssy] WEe dEst
4ol glenz Fxale] AYFEIE FH3e WU
& aEsRch olm WNFFHY &3] ¥ {IE
BT ZZ £ g WE FE3] Aokt Series-ll
£ AMPSE EE TDMAU CDMA 7% 448
F UEE At dAIHe ol o) Alxdle] F3)
o7t gYsha el RF gx)9} ¢HEVE AMPS,
TDMA ¥ CDMASQ] Avlxrt 73t s Hol o
U da AF2sln 9l AMPSSE CDMAS] Az A
7t Eog F A&7k Y ZRE A3t o
B A B tig A7 o] gasih

3.2 AMPS2| ZEciE 0|3%
ot

AMPSS] ZZg AL43le] AMPSSt CDMA 4l
38 FE3tozx CDMAS BPF 9 <HHUE F+&
he Ala"lel F2E 29 33 Zrh CDMAS] LPA
dEd 7RlAlE $443E AMPSY 3:1 FHulo
Y P ZFol| ddite] AMPSEe] FEUE CDMAVE
FH3=E k. AMPSe] LACE o|438l¢ CDMA
ANEE FE37] f8irdEs LAC7E CDMA Al AEl€]
TCOU ¥ FEANANI Ao |7} Slojordt
t} E3F CDMA A]Z:HoA Multitone A4FZHZ o2
E4o] g AL dgul gade] wokA sk
go] Wola %= glemz olg Aalslr] Hated 4
FIHZE HA LYATIe(H Bl F&) 2AES
ALg-8fo} gt

Sl B7

% 3. AMPS9] ZEGHE o| 43 CDMA Qg
Fig. 3 CDMA antenna sharing using AMPS system’s Am-
plifier

FAAZAe] o]EE wlms|Ey CDMAS LPA
o}Eo] 53.5 dBe]il, AMPSS] 3:1 FuleluiRE] LAC
78] ZZo)Ee] 54+1~71+1 dB o|2& CDMA
o] A4 o —10 dB Fze| st dasir)
ez d| B4 AMPSS] LACSF CDMAZ2] LPA
7t B% 60 dB AER 2 ztolr} gk AMPS/
CDMA 3§ Fildel H88 4 sl dyggaidE
(BPF)¥: AMPSU CDMACIX AL&8te 25 MHz A
g E3lgeojch

3.3 CDMAS| ZEchg 0|88t SAtE}
ot

CDMAS} FEGE ARgsla] AMPSe} CDMA 4l
38 FEPonr CDMAS] BPF ¥ <HHUE FH
e Ala®le] 7 O 49 )k AMPSe] LAC
d 7hAlE $AAEE TCOU UPZ] AR
CDMAS9] $EW-& AMPS/ F/3l=% 3t &
ARz A}e] o] CDMAS] TCOU|A g7t
9] o]E2 558 dB o]i1 AMPSS] LACo|A <Feu}
71A18] o5& 49 dB olth $AAR A o5& v
18] HH AMPS2| PreAmp &2 o] CDMAS] dZFS
A& W AMPSS] HHo]5& 65.8 dBo] s|o] AMPS
Alzdlel MAo]E 59 dBI ¥lm¥ w) AMPS A&
o] A2%} 68 dBe] 7l Fasid.
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38 4. CDMA FEGE o] &3 U/
Fig. 4 CDMA antenna sharing using CDMA system’s am-
plifier
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4.1 AMPS2| ZEchg 0|83 eHHHER

AMPS?] FEHE o] 4% CDMA AEHUES A
28-S FEE] Yl 19 33 Zol AMPSe] LAC
28252 CDMAS BPFo| 43193, CDMAS]
TCOU ZHA3$E AMPSY 3:1 FHulol, Tgjjx,
LACE #A% % CDMAS] BPFo| ddalgitl. AMPS
¢} CDMA <terte] o|5& wimel 8% o 3 dB 4
T CDMA <tejurt o]5e] w3 dEde] o5&
vizsf 2¥ CDMA #E{7} ¢ 13 dB A &40
Ao}t whgbsy AMPSSY] At ¢k -4 dB Prel
&4o] Pasich o]F 9Isle] AMPSe| LACS CDMA
o] BPF Ale]o]l 800 MHz tiollx] &4o] o -2 dB
AEQl 1290%] Aeolgg Ateglon ITElgmg =
Aetel —2 dBel S Fol AMPSS] HA| Zgo)%
o] 59 dBe] HxE FHth CDMA 23+ Z i de]
- 10 dB2} &4lo] Haslhh AMPS A4l 4 dB
437} CDMAS] AZox HEsnz F7t2 -6
dBe] &2lo] #gsltt ©]E 9sle) CDMA2] TCOU
o Z¥-g& AMPSS 3:1 #Hujojuio] HAZAAl 800
MHz o} &4do] oF -2 dB HEQ 12917 #
o]B-g Algstg on], CDMAS XCVU9| o5& &
ZEdojHoz zPsted AR o -4 dBe| &4

lo

Fo] CDMA2] AA| 7 Zo|E0] 548 dBV} H &
L gt AgkE FAEHY ZRdeke] A o
7hE7l Skl o139 B8 A4S 2 71AE Ad
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Fig. 5 Performance comparison when AMPS amplifier's
are shared in basestation A
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Fig. 6 Performance comparison when CDMA amplifier’s
are shared in basestation B (Alpha face)
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Fig. 7 Performance comparison when CDMA amplifier’s
are shared in basestation B (Gamma face)
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Fig. 8 Call connection ratc of basestation B: Gamma face
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