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er Subsystem) 2.2 g5 qled EaddAe 7]A
T Alzdle] AL A 71 el diEte] bt
g A2g) 5 AFsaat gt

I. AAE 7HR

712 F Al 29 1ol vebdz A® Digital

mn

Unit (DU)®F RF Unit (RFU)E #A4= gl
ay 28 71AF Al2"9] block diagram-g Wehd
c}.

Digital Unit+= Digital Shelf$} Basestation
Packet Router (BPR) Shelf® FA= o] glr}
Digital Shelf+ Channel Card.
Interface Card (SIC). Analog Common Card
(ACC). 28]3 Termination Card& FA= i)
o}, AA A2 F7)E $ske] RFUS 9
GPS 4=41712%€¢] 1 Pulse Per Second (PPS) 4l
%9 10 MHz Reference Clocks $ute=t) o]
Reference Clock% o] 83l Sector Interface
Cardeld 19.6608 MFz<9
(SYS CLK)-& HAAA F53c}

RF Unit®l Transceiver Shelf+ Digital Shelf

Sector

system clock

A EF=EE 4,95 MHze] IF A5E UHF A%
2 upconverting 33, 415l UHF AZE [F A
%% downconverting & 383 3o}
RF Unit (RFU) Digital Unit (DU}
* Reserved FAN Tray
D»sgnpsnc
* Reserved o) Dignal Monilor
Rx BPF, LNA oc Sheit Key Board
Transcaver Shot oc/|  Digia Cell Controlier
Noise Shelt oc Shelt Monitor
* Resarved FAN Tray Key Board
HPA Shelf Basestatlon
DC/ | packet Router Celi Conlrolier
Tx BPF oc Shelt (PC 486}
GPS Receiver Dragnostic
Monitor
* Resarved * Reserved (PC 486)
* Reserved * Reserved
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Rx 1 Noise Shelf
Y,
Front Receiver Card
Rx 2 ron .| (Downconverter)
End «fv 6 Channet
AcCC Cards
{LNA, L | Receiver Card
| (Downconverter) A
.y BPF) - By
By - BPR
™ Upconverter
lg{ HPA «p - sic To
a By el o By BSC
Y
™ TC | >  Cell
1PPS I'_‘> Py Controller
GPS n Acc
. » 10 MHz »- Splitter |\, SIC
Recaiver Card > =P Up/Downconverter
2] 2. 712)= A~ Block Diagram
To/From
Analog
Common Card DEMOD
RAx 18Q - ASIC > Channel Element Serial Comm/| -
(A;(a1&2) } microprocessor Controller To BPR
7 ™1 ! DEMOD | gl A ]
Rx_p 18Q ASIC Y
(Ant. 182) B o 1 1
7 |—m={ DEMOD | _pu] V ’
Rx_y l&Q ASIC L
(Ant. 182) /8 Modutator Serial Viterbi
— - DEMOD ASIC Decoder ASIC
ASIC [
Diagnostic
Monitor
T o 18Q — B
* - Dlglt.al - P ON R Ch:;:f;"(;?fd et} p-Cell
Tx_p 18Q o Comtgn:r :r‘::ie\rNat o deosget Controller
o and D/A e et ————
Ty 18Q o converier Even Sec Cik
———
Sys. Clk
L SECOND CHANNEL ELEMENT I‘ -
To BPR
1% 3. Channel Card® +%
Transceiver Shelf 2 ¥&| 133 Forward Link monitors 2 Ao},
415 High Power Amplifier. Filter & #A
Tx Antenna® £3}od $41d9ct. Rx AntennaolA]
4-41%1 Reverse Link 413+ Low Noise Amplifier l. Digital Shelf
(LNA), Filter $& 73 Transceiver Shelfell4]
downconvertingsl ¥ Digital Shelfel <iz%c} 1. Channel Card
Digital Shelf2} Transceiver Shelf+= Diagnostic 23 3% Channel Card® +&& viepdic}

Monitor (DM)3 Cell Controller & %3} Channel Card+ 5709 Channel Element
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(CE). Channel Card Controller (CCC), Digital
Combiner, DAC §2.2 7A =] 9lr},

Channel Card Controller+ CE$} Diagnostic
Monitor, Cell Controller Ate]el] #1x]3le) CDMA
Cellular System? Cell #E& ejgic},
Diagnostic Monitor+ 7]X]5 Processor5<} Atel
£ display&tt}.

Channel Element< Main Processor, 5% %3
(RAM. EPROM, I/O), Y7}9 Demodulator,
Modulator. Viterbi Decoder ASICS-2. 8 74
o] 2lt}. Channel Carde 7|22 o2 CellWly %
e & A} o] Channel Carde digital
sample®] 417} 4% baseband data® B4l7|
318} Analog Common Cardel H&wo] glom

Channel Element 0

Sector_ , ~l&Q |

Sector_ g 120 o,

Sector_y A&Q o, | Digital

Channel Element 1

Sector_ ,, —&Q ICombiner

Sector_p —1&Q ]
Sector_Y —2Q 5

From Channel Cards i
on the same Shelf - I
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Vocoder &4 datasl AlYAMRE $5:4l8l7] $)8)
o] BPRE& §3te] BSCe} AH&r=o] Qo

=g 3 ¥4, 3 A<k Handoff 53 g A
o Aol £A18 9Jste] Cell Controllersd A&
5l¢] glt}. Channel Cardel <+ Channel
Element+ loadsl+= programell w2t Traffic
Channel Overhead Channel2 ARg-%|=d]
Channel Element7} 583l 7|23l 7|52
&3 7t

-. Traffic Channel (%, 541)

-. Pilot Channel ($41)
-. Synch. Channel ($41)
-. Paging Channel (£41)

L
<=

. Access Channel (5:41)

BBl
BRI
BByl
RB-=Q+ CARD
RB-R G
kB3 &

CHANNEL

BACKPLANE

ANALOC
COMMON
CARD

SECTOR INTERFACE CARD

1% 4. Digital Shelf¢] Forward Link 413 2]

(79)
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AGCT - - - - * -AGC ROM : 19.6608 MHZ

Analog
Integrator

Rx IF

\
ant. 1 Voltage
BIF Controlled
F= 4.95 MHz Amplifier
BW=1.26 MHz

AGC2
Ax IF l

(0 deg., 90 deg.)
4.95 MHz

ﬁ»

Phase

Equalizer 2:1
AD [\ .| MUX
Q ~ 1 Line
Driver

am'2| SAME CIRCUIT AS

ABOVE l%;:

a8l 5. ACCH Reverse Link

2. Analog Common Card

ACC+= SYS. CLK (19.6608MHz), 1 pulse per
two second (EVEN_SEC), 10 MHz Reference
Clock 5 3702 Al&E o} Reverse Link
QPSK Demodulator?] 4.95 MHz &7l A3
t}. ACCE =3 SYS CLK. EVEN SECE ©&
Digital Shelfel] #ujsl= Q&s- gk}, Fejdod
ACCE Digital Shelf9] g7k2dl ¢x]3l=d, o]
timing 2137} shelf & &3l Fu=d] L& slot7h
o] s HaR FAF7] SlsiAelct =F
ACCE Cell Controller. Diagnostic Monitor<}e]
24l 2 244 Aol 5 ¢lsl microprocessor & AH2-3F
=

18! 4% Forward Linkel4e]l Al&xz]& viel
AR ez ACCH #2 Digital Shelf W2
Channel Card® ¥ 3% baseband A &&&
A%k} o] baseband 41&+= Channel Cardyi2|
F782] Modulator ASIC £3¢] Digital Combine
Hol. DACS filter® 71 analog Al&% HIH)
% backpannelel 4] t}& Channel Card®] 2355
I &a|xl Aok ACCE 4" AZE 9=
ztzke] Sector Interface Card2 &3 Aj71c)

13 5% Reverse Linkel 19 A& xe]lE vlehd
o e ACCE sector® 2709 antennaZXe] 4
AEe] RF Unitd £34 IF A58 g]8 ub=th
dH%E IF AZe 54dA38 50 Ohm, #eHaksls
A 3dB. FAFIS 4.95 MHz, S 1.26
MHz2] 62} Chebyshev filter& E33tc} o] A&
1= 200 msec AHFE 24 AGC Loope £3H3H%
9022 ¢1A4AE 2 FoNel 4.95 MHz A d el
ol baseband [/Q AZZE vbxed Ao, 7H

baseband A%+ 9.8304 MHzE 4bit A/D &
=% 8 bite 19.6608 MHz 4132 Mux Xt} o]
A2 1709] sector® HE A% IF Al 24,
ACCY 3719] sector2%€] IF AlIZE A8t A

2] g}

3. Sector Interface Card

Sector Interface Card (SIC)+=. Z+49] ACCE
H¥]9) baseband forward A3E {3l IF 53
42 upconversion = 93 timingS Flsle
oAghe gtk ACCe} w7 Aol & DM,
Cell Controller2}2] £3}& $18k¢d microprocessor
& ARt

1% 68 SICHA9 Forward Linkg Yebdl=
g, ACCERHE] 218 baseband AlEE 3§15l
Z%3%F 630 KHz H9E%S& 2+ Low Pass
Filter (LPF)& &34A1Z1ch. 5709 mixerE &%
slo] sl IF A& (4.95 MHz, 0 degree and
90 degree) Band Pass Filter ¥ £Z7|& HH &
ERil=y

SICel A= GPSEYE 1 pulse per second (1
PPS) % 10 MHz reference clock-& 4l3}e] |
pulse per two second (EVEN_SEC) A&} 19,
6608 MHz system clock (SYS CLK)E A4d&

Baseband |

{0 deg., 90 deg.)
4.95 MHz

18] 6. Sector Interface Card® Forward Link
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1 23 4 S5 8 7 8 9 10 11 12 13 14 15 16 17 18
tlclc|clc]cle clelc|c|ciclic|r
Elulwlnlu|nfnlagl, foirafr[niuintulie]|
RIN|IN|{N|N|N|N|L N[N[N|N|NIN[N|R
A
cleleleic|c|c|n{Clcjcicicic|elcic!’
ATAIAATA[ALA]| CA AJAAJA[ATALA c
Ri{R|R|R|R|8|R Alr|A|Rlr|R|R|R
plo|o|o|lpje]o ololojojo|ofolo

22| 7. Digital Shelf®] Backplane +%

o} AAH AsE ACCE Eshe] #ul=ict

4. Backplane

1% 72 backplaned F3E g,
Backplane2 %3t 1719 Digital Shelfll& 3o
1349 Channel Card. 2%2 Termination
Card. Analog Common Card, Sector Interface
Card & 43A&+ qch Backplane® z47te
Carde} 4712} 96 pin DIN connector® %3
Az},

(1) RF Interface

RF Unite¢ Interface® backpannel#t2
SMA, SMB type female connector@ -4 ¥t}
RFEUSt Interface®l& AlZole, SICE 913 3
+ % timing reference. ACCE %% Fa
reference. RF splitter 24%€ ACCE ¥+
RxIF, SICZ*%€ Upconverter® 3%+ TxIF
o] AUt

(2) Cell Controller

Cell Controllers= cell sitedl 23 =&
Channel Card® A*{3}7] #13te] RS-485 4159
multi-drop line& o]&&ct. 8/0¢ line°l
backplane A9 7t slotell bus ez A=
™ DE-9 connector® AHE-3le] ztete] terminate
ey glct. A% data®d clock® ACCelA] repeat
"}t Cell Controllere DTEZ Hozm=z
backplane’t®] female DE-9 connector2 7%l
t}. o}l& Cell Controller 248 RFU$% Digital
Shelf £29] bus® daisy-chain-g #dAsle 7
dl. °] chain® #& DE-9 male connector& A}
£-8l] busE termination A7t}

(3) Diagnostic Monitor

Diagnostic monitor= cell controller2} Fdgt
interface® AH4-3c}t. DE-9 connector s AH&-s}e
Zbd-& termination A7+, =thE 8702 bus
line& AH-g3kct,
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V. Basestation Packet Router (BPR) Shelf

2

7He

A FE Alolareg RE] Ao xElen §
ARgael A8 trunk (TI/EDNE E3le] o14dx
tl. o] trunk® E&E Folr] fIsle] o] ibel
packet 54le} 875}

Basestation Packet Router+= Channel
Element % Cell Controller®] traffic packet %
control packet$& routingdle 7158 a3k, A
o=+l e] CDMA Interface Subsystem (CIS)#}
T1/E122 f1A42] Interface®ct. BPRe| %=
1y 83

7ix1= Hoj=
Cell BsSM

Controller

HDLC seiector

:?/_Lr? selector
cE cis selector { L4 MSC
CE
ce selector
CE ccpP sBs
Channel Cards

12| 8. Basestation Packet Routere $1# %

2. 7=

BSCH CISell BTSE #H4=+ Forward Link
o4, BSCW9 7 subsystemell4= HDLC
packetg FAgd BTSWe 5% subsystem
(Cell Controller. =¥ &% CE)ol W3t =z
(destination) F4& #H7}sle] 7152 BPRZ 3
A} olwl BPRS $18% packet? A&
A4ghch, =3 BTSel4 BSCE H45+ Reverse
Linkell4] BPR& CE 2 Cell Controller %€ ¢}
HAE = packetEel disled T1/E1 4x2 HDLC
frame FE AR sl CISE HEgoh,
Traffic data® 7|EHe 8 pHLe| Erigsloz
A2 el efF ZHEW Z2R|elr sty
signalling % control datat /4 A5 2
3o} &=t BPR ¥ ClSollH e 548 A%
Bhx| oo ER x|l 25

Aol 715-&

=
Y=

297 (source)
e gt}

3. 74
BPR Shelf+ #z#A BCPI (BCC and CCPE
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Packet Interface), MCPI (Multiplexed Packet
data CIS Interface). BPR Backplane 2% 7
A3 =]o] Qi
BCPI+= CE®} 19.2 Kbps® interface®™ . Cell
Controller$h= 56 KbpsZ interface®tl. MPCI
+ BTS®} BSCAFelE TI1/El trunkE 3}
interfacesls 71-5-& A&t} BPR backplanes
Ha buss o4l BCPI 2 MPCI® ZiE Al
Fhct,
(1) BCPI® 8715
- BAz F4 A 9 £499F packetd] HE
-. o83t packet®] A%
-. packet buffering
- 214 data®d W dataZ HE
- ¥4 data® #¥ dataR W3
-. 19.2 Kbps 56 KbpsZ data A%
-. Idle channel®l dummy packet 4]
(2) MCPI9] F87]%
-. %W}8F packet 3%
-. 98k packet A3
-. T1/E1 trunk interface
-. HDLC ##
- FAEA

-. Diagnostic Monitor interface

A
T

2 packet A4

-. Dummy packet 7]

V. RF Unit

1. 71

RF Unit9 #7152 Digital Unitel 53 %=
[F 2152 UHF 4138 W37 dojth. RF
Unit+= Transceiver shelf, Noise Generator,
Forward Link®] High Power Amp, Filters.
Reverse Link® Low Noise Amp 522 7=
o qlrt,

L
[5}

2. Transceiver Shelf

Transceiver Shelf+ &3 Z& AlF-Eo2 +
Al=gled qlrh. M. Forward Link®] Upconverter.
E4. Reverse Link®2| Receiver Card 270. A,
shelf 2 Aeysta  zFAEz] $lg
Transceiver Interface Card (TIC).

H 3 o
A T

1 EfIBeid

£21% £ 1%

(1) Upconverter

@702l Upconverter¥ #70 antenna$¥ &7
RF channelell tiate] di-g==, 13} F3= s
4.95 MHz 2135 23} 33 3 H#sle] A=
RF channel (880 MHz 94)#} level2 &3}
HPA® g3}, Upconverter+ HPAS ¥ x4
S WrEA7|ER AFE Aejsle HPAS ¥
level-s Al &9 AHS A 4 vt &
3t 9= RF channels A=she 715% vtk o
27kx] HAe 27 70 MHzU A2 4k 7lsx=
=

Sector Interface Card=%& #41% 4.95MHz
Tx IF A&+ WA Low Pass Filetr& AAF =1
Fob WIke 9% mixer® U Ecr} o] mixerel
M F5Ea AlEE 65040 MHz7F s &
Ho 2= 69.990 MHz A&7} Hw. £HA59 o
o] L& AAs] sled SAW Filterg A3
t} ojutsl Al card AL o5& AosE 2}
% ol Ao FF7) U= BRI levelz =
HEw . 23 mixer?] U level 2483 HEE 9
sled 4715 AR, A 23 Fobe RS %
mixer®] FHE3 A3 Fabge ARl 2o
Mixer thadoll g Ze] 25 MHz! BPF7} <l
HPA2] g3 oz AHsxs FFHE AT 5F
717} ek Fabg v 3] Fake g4
2 FAEY olen e o 29 Fak 347
o 1&g FF57] A% block>2 10 MHz
Az 8 FFue}l 7.2 MHz AAZE WA} o &
208 Fate gAdv)e o] AlEE wholM 65.04
MHz A1Z¢} 799 - 824 MHz 2135 LA 72+
o] mixer® ==},

(2) Receiver Card

Antenna system-2 #HW 3709 sector® TAIE
o sector® 2712 4l antenna’} lth 7z 44l
antenna® % $A1% A3+ Helix cabled %3}
o] 2. 5MHz HY9E-& 2= A9 filter® 339
t}. Low Noise Amplifersix] o] 23+ 1.5 dB=
ZZHc} o] Al3E 824-849 MHz9 WdE #d=
FoY filter & %% Receiver Cardell Fg=tt.
g709] Receiver Carde &7§9 <41 antenna©
3-8k}, Receiver Cards 2702 Downconverter
£ zZ=d, 2708 Downconverter+ LNA®9F 3H
A et ZHeAT, IF

ar

conversion stage®
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amplifier2} FHA% conversion stage: A3
o2 Al 24 Downconverters AlE level$
A A FAske, [F e Aaet 3459 &8
F3h=dl AGC 7155 AHge}. 2709 Downcon-
verter+ 9|4 FF=% 10.00 MHz clockel %
715l synthesizer& Z%°2.8 AMg3h} HAHA &=
AW Downconverterell 70 MHz ™9 noise”}
axled, o]2%3sled AGC 2= "8 Alze}
g ARgAltell oA BAE = A S S
A #Hr}. o] Downconverter®] &34l 4.95 MHz
IF A3+ Digital Unit® Analog Common Card
of FF"ct. 284 Downconverters 3 Ao
noise’t 32 k& A2 451, gsystem
test8 o2 ARt
(3) Transceiver Interface Card
o] card®| AMHE 5L ohgt o)
-. Receiver Card® RSSI ¥ AGC level¥]
monitor
-. Upconverterell & AGC level®} ] (Tx
gain adjustment)
-. Upconverter 22| &2 Ful4= 23
-. HPA®] Enable/Disable
-. Reverse Linkell Other User Noise& %7}
71 A& digitally #1e]
-. RF 329 ADC % DACEY &3% H9
AA H 2A
-. BTS coverage %999 &4 2 F4 o]
-. Cell Controllers}2} HDLC §4171%F
-. Cell Controller ¥ Diagnotic MonitorZ¢]
Reporting. #¢]. program down loading
- GPS FAI71Z2%8 1PPS 4135% o} Digital
Unitell Al

3. High Power Amplifier

High Power Amplifierd <& Forward
LinkolA ¢ A$413E %3}l antennadl T+
3l Zddl, o8 o] HPA®9] specificationelc},

1) Frequency rage 868 .. 894 MHz

2) Output Power 20 Watts minimum

3) Gain 30 dB min, 50 dB max

(83)

4) Input. output Impedence
50 Ohm nominal

5) Input VSWR 1.25: 1.0 max

6) Load VSWR < 1.5:1.0

7) Amplifier®] &#e] Z27] short =
openEtiztE H}E glor ko)

8) Intermodulation ¥ amplitude. 574
gsul 22} 8789 carrier’} HdW&H
od  ArIE FFHd=tz, H
intermodulation %% &% carrier
v} -30 dBE.t} 2olojgic)

9) Output poer gating ©] unit+ gate on/off
71%6& 7FAeksl® . turn on rising
time % settling time® 200msec®rt}
Atoteofgict,

10) A% 40 .. 100 degree F

ot N

2% XK
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