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AEEBRRENR THALKBALANBRAENGE 2B
wH S E R G EN(VB-CDMA) % 4 B 2 > & » # B %
WB-CDMA(Wide Band-Code Division Multiple Access) A B = 5t i
AHERREABNRAREE RN THREE > A E BRIk 8
ARRAELE (LG) 24 AALKENL AT R B HE LE
WB-CDMA/WLL % #4382 ¥ 48 B B 44 -

Heb@ie E Nt RIBAE L WABSE N A S 00 A K a3
Ak RAPREHAN BT LR BRARA SRS EA MBS 7
SRP S AW E - FHSMARBREFX  HABRNAREHES

BB INER AT AE -



FEBMAE — K AMPS 44 £ -RITHEMEZ Sdo
GSM/ DCS-1800 /PCS1900 ~ IS-54/136 ~ PDC & 1S-95 » % —4%,
¥ % 440 GPRS ~ EDGE » % = X479 M % 44 W-CDMA ~
CDMA2000 % - BB N % T £ 48 TARRER - &F0
HHARRHEALIESH S &85 R KB R(WB-CDMA) %
Yo AEEABENERELELM -

B TR T MR R R AR A S48 B > A
BHALELO2ASLHAALESAN A HBER BT RE
AR FF WB-CDMA/WLL % &4 & 2 s #7748 Bl B4 36 2 sbidg
TREENNANRBERARGAA R LI EH R
Fé~ s FREMBERRE  ARTLRAAELYE
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SELG) A AEEREANBES TEHERE N
Fl P83 4 % (8 45 WB-CDMA/WLL)# 3% % %42 # & 23]
F & ALRBERHHA T RRT  HILTARAGY 8
REHERERE - B R mEE R

l. 24 RBAERE

2 #. 64 A P 4 RIU : Radio Interface Unit) ~ £ #. & (RP :
Radio Port) ~ % #= 4 (RPC : Radio Port Controller) ~ #&4F & % 3%
L 4& 36 (RPOM : Radio Port Operation & Maintenance) ~ #4% 4
3 X A AR B (IP-Server) » H E#ido [ — WB-CDMA /WLL %
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1.1 £ 4& (RP : Radio Port)

EMEUEl NaATESNE BUREHEHFT K
WB-CDMA ¥#tsa e a8 kAT SHRESHMEES
FETAGARE o

RPRR
Vi " PCM
W . HIGHWAY ——
o TX
b ™ TX ) ]
{ — PASU - = )
] . e
AlCU - : . :
upcu| 1upsu _ T o g
- CDCU | - || ACCUL™ “limmpurl | | TRK4 L
» i
RX
» o
ADDZDATA BUS ;
RFPU
\vi
\‘/
\—41 GPSU |
L 10MHz PMCU PCPRU

L1-1 X3 & (RP) R A% H



MDP/PDP(RR)RFTU

Blank

Blank

AICU

UDSU

Air Baffle

[ONa R & e
Cawm>D oo
LAaouD
LO0D
[~ - P ]
<002
SOUDE~ LaQZ>2
s D
M <€z oS o
Z
Z M <Z M <
M < Z M < SSsao =
<
DAauD S=ap
=Zas
0z o
oA o Mo
aua D
o A D oD
a Q
e w D 200

n3ZUD
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A& (B 1.1-1 A304 RP) M4 E A B 1.1-2 k305 (RP)
EREREEZNE
(DA £ &RV LA & (RPO)Z MELEN &
RQ)RIZ BBESFIAI 2 BMW E ~RF(FHH) 4 [F(P4E) 2 £43
Z #ik o~ BIEMGR R
(3424 o F MK oA AE
(HIRBEBERBIEIAE - TRFBAFR T XA A3 -

G)EABmEmEE -

L1 36 FRAEN

-

1.1.1.1 rP * &4 4] & 1 (PMCU)

PMCU ##1brik £ B4 RP A 8 FIRA28 - M A
fLrgBE > 4% » PMCU #1464t @& An 46 1b g 88 b s 8t - £ 7F &
3R 440 3Rk BB B % 4 3] RPOM(4& & NMS @38 fv RPC) » 432
4t RFPU o RPC F] 938348 (8 T ERE— RP Fir L&
Ak AE) - PMCU : & Z $U4T T 7154k ¢
(DAt FR AR % EFARIKE -
(QFEARMEBREBEIE L HEE RPOM % > HAES BRI

ot

AE o

N



(3)£ ¥ El1 /@t NMS(H38 ¥ B AR SR FIE 4324 w
iRk B £ RPOM -

DT — R FAR®RME AT Rk -

(S)RIERIER T I B4 @R 2 £ EMIR -

(6) #pteL RP ZE AT F 69 NMS @8 5y s (EL 898 —(E854%) -

1.1.1.2 1P i# 3% 5% 32 8 7 (PCPU)

PCPU i i PMCU 4 #.% 3 MMDU - ACCU - CDCU
REBIENEHEBE  BREFTHERLZHERETEFAMR
H-HFREEURP £E{/ L2 - LEFRTREZHFE
BE BT REE R ERRELITEH - PCPU £ &R HUT
EZEZ )

()PCPU £ B £ FwBB R 5 F BRI F i
PMCU A &y FAx#E A B3 > A4 —E/ER L G
B oo

(2)PCPU ## LAPD i3 & 8 RPC ikl » g 3B & 433
F ool fo Fop ] -

(3) Fr A g o] R FR AT L A B B AR BUAEAE B R (CAL @
)



(4) PCPU #E#H{Fo3k & RP Fuff Al H &2 ey B 48
(SYNC, PAGING, PILOT, BASEPNSEED % %) -

(5) PCPU # # Modem i& 18 £ &R (MMDU)3# 18 4k A& » B 324t}
g 3 S 3T B @4k K LB E) < /o AR 2
REL e

(6) AT, -

(7) # R R4 -

1.1.1.3 voi@i¥ & & #(TRK4)
TRK4 &4 % 3 % 43 & L(MMDU)E 7t R 8 B 4% Bk

(unipolar data)## 1% s, % 4Pk % (multipolar pulse) > #5415 3% Bk I%
3] RPC ; B RMETF R » M54 RPC ko %450k @45 % 4%

 FHAEHEEMMDU-TRKY ¢ B —EE5aekE > $K
REBARERE CUSHLELHIURKELL L - AXHPE
BAR A @ 0 TRKA fe R fo i oy 2 4F A @ Rl K
(loopback) &% % 453 ¥ £ 4 E -
(1) $24¢ El 183 -
(2) %3 HDB3 % AMI & #%(line code) °

(3) G704 2048Kbit/s E1 #E % 4 & (frame interface) °



(4) CRC, HDB3, #E %2 % 4% 3% & & (frame word error
monitoring) °

(5) 42 PMCU #2135 i DPRAM v 4 487 53 & A ds iR 22 B A
RIE o

(6) A% El 3 LB R R A HAESR -

1.1.1.4 % 3% MAE T (MMDU)

% 4% 3 E 1 (Multi MoDem Unit : MMDU) & 32 48 $H &
#HF— W-CDMA #z5:i& & (code channel )8y B 82 21552 - BF &4

TFECBEWE ©

MMDU &,47F 7] 7 3% - W-CDMA modem ASIC(W-CDMA

5 3 ASIC) & & £ 3 5 & 32 % PMCU 4% 38 % Peripheral
Control( 7 & 3% %] %5) ~ 2 3R-FAR$EH] ~ MR (inner-board) B i #
BiEdl - 8 FARE S iiEd ¢ Processor Controller(g 3
%424 %) ~ Interrupt Control(¥ B2 4] ) - & FIA® 4288 -F47
% & 4 4-(forward link parallel data combine)# TX-combiner(4
HAZ RS B) » Rebrses(reverse link) #4588 & - 47 El
A PCM Fik /@& timeslot selector(#54%:E4Z %)M trunk

selector( £ # E £ £ ) - MFC Timing Check(Multi Frequency

10



Control Timing Check > % 48 % ¥& 4| & 5 #& &) ~ timing

distribution( 8% - - &¢,) °

HEE#mTE 1.1.14-1 2 HEHEAELMMDUST & -

Highway

A Modemn Group
carr adr ax
™ @ RO AR . ROAG
odda | DPRAM | dda DRV
_Rogg | AU
= ey s |
2;— ELCUER| “rpp, o u] )
> oA
Paiperal [+ se— 200 ¥ X » CDCU
INTT | cotral > Corrbirer
EVN_SEC
INT1..10 SYS Clack
E1 Dela
Line Interface REF AK
Tk & TS SYS QLK
Sedr | ELOKER Intemt O Cocy
Cortra mng EVEN K
Modem
[ ad¥
daa N
ADDCadgd |, p-Processor BOOT ROM
YO Control conirdl
m m I Y Ku'
Appiicaion |
Mooy | G2l dda Processor deta ORAM
conrd _coirad




B 1.1.1.4-1 Z3HEELHEAEHE L(MMDU)w ERE

1.1.1.5 36, F kA% %A £ u(PDMU)
61, &k 8 4 A 3 B 7u(Packet Data MoDem Unit : PDMU)
REAE WLL £ Pt S — W-CDMA #E@Ee Fe
T o 4 6L 38 W T -

PDMU @&, 4 F X : W-CDMA modem ASIC(=
i) ~ {88 /7B 52 49 Matched Filter(IC &8k 5) 8 F 8 5%
B T2 % PMCU #)’c,% &4 Peripheral Control( /& i 441 %)
FARIES] mfi(mner-board)ﬁj FREZEH - ATRESE ML
1 B2 3 ] 49 Processor Controller( & 32 % #£ 4] £ ) ~ Interrupt
Control(F BiiE 4 82) ~ & #)IR @ 42 %-F47 F 4 & & (forward link
parallel data combine)&y TX-combiner(3 41128 &4 %) ~ K&
e 3% (reverse link) E41 58 % ~ &8 H# E1 48 PCM &/ @8
timeslot selector( 4% :E 4% %) # trunk selector( E#EHF H) »
MFC Timing Check(Multi Frequency Control Timing Check » %

$A F 05 B4 &) ~ timing distribution(8 5 4+t ©



E&tho TE > 1.1.1.5-1 3 & 8% 28 £ 1 (PDMU)

ry

1.1.1.5-1 $f &2, % #4384 #4238 £ L (PDMU)®

3L ]

- 3
AER -
A
caldr b aik L
, ) = na TX . Roug
aHa | OPRAM & e » »
P » E1_EHa N @ . Carbiner m‘q PCQJ
B « :
Prc. , onird
Inter-
antd COMA
fe2 ¢ > Corird Modem RD ARG oL
. s Chib T : N
Peripherdl [ » COCU
il 0;? — =
o @ EVN?EC
SYS Qock
E1 Deta '—m—'m
Lire Inferface A —— REF CK
Tuk&TS o aK
Sdectr |, ELOK&FP Mathed MRC - cocy
Filier Timing Check EVEN 0K
.  —
[ adf
- m ‘
ADDCodng & phomsr ¢ BOOTROM
YO Cartrd contrd
ar | alr | T akr
A .
Memay dfa | dha o Poesr | dE ) o
Cantrcter
el | ooird
Y



1.1.1.6 ##Bi#iE ¥ t(ACCU)

F5 B i 18 ¥ 7u(Access Channel Unit : ACCU)#& 32 A 455810

f 3 1T,

S ARARALEEH— MMDU 8380013 5% o B B2 A2 3R

Fofd it £ PCPU 2 A7 » 1§ A2 AR EH (FAZWE) ¥

H ko TH > 1.1.1.6-1 7 5# % a(ACCU)F & B -

MMDU

MMDU

QPSK Analog
0 oo |-
| | FRFRer |- convest
4
- oRY RXD 1@
T
RXO[1,Q]
X L -
. AGCESS
Controlfer | - COMA
PMCU > P :
> [;II(E:E - DEMOD : BXOMLQl QPSK Aﬂ(EIDG
; s D . o
W 2 i Digital F_RX(Dwersty)
K FIR Fiter | conve
et
o orv RXD | @ >
INTERRRUPT i
CONTROL
addr = Y
ADD CODING [ +—fta i MICRO-PROCESSOR M- BOOTROM
& vo controL % conrol | : : REF_CLK
—— . T T o Pripties gt Tiring $YS CLK
= _ei.‘\ o ] p—
i addr add add
AZ’E&L%"JA?" da dmr . PROCESSOR vl RAM
A data
CONTROLER . D
control conol
A TSI
- ACCU Block Diagram -

1.1.1.6-1 778 i B L(ACCU) & B
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1.1.1.7 e5pRs 4% 7%,(CDCU)

ur -

Bk 2 Uk #1244 ¥ 50(Clock Distribution & Combine Unit -
CDCU)# GPSU #:4 10 MHz &) 850k - w&g A Fo A R S8
Bk o i BB e4F PILOT i#:8 ~ SYNC i#&:8 ~ PAGING @&

RP 4 43836 fv TRAFFIC i@ 8 & A {04 h & A BB E
AHTEHHTEE -

CDCU s s 45t F

(1) #:44 GPSU & & 10 MHz Bk B & 4 & 4 &2 RP fr & oy 0%

BE °

(2) Combiner #F# MMDU R &))E & 428 RIBE 1o R 1 &
Q HEAE » RIENF ML 5 Fo saturate BH1F o

(3) &4 RP &94% 2 RF 12 3% A &4 Pilot & 18 ~PN 2569 B 5 12 3%
Sync i# 38 [{#3% RP $43 & 3R A& RP R &9 <] 4R, & R (visual
information)] ~ Paging i@ & [ 4 315 RP &9 A L W3 > #ldw
%2 RP & #(neighboring RP) ~ =T {& A AR A% A A& ~ s: B Y

B~ HBOOPHEEE c  FREAE S EEFE W RP A
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(4) HESRAAG BB RE D BAIRE B HAEEL
AR R RIERBORE > BEAY -

(5) H SRE A BAAZ IR AR AR B IR -

\/‘:\'7}‘%'&“-‘}:. ’1 1 17 1 B‘J‘% /)f‘ \é (CDCU))\,M °
ES‘}{ESNCSLE PILOT, SYNC, PAGING ADDRESS & DATA
- ( CHANNEL ; CONTROL SIGNAL
MMbU MODULATOR
—»
GPS_CLK
o N
™M
SYS_CLK CLOCK
-€————| GENERATOR [
EVEN_SEC EVEN_SEC
-] s
GENERATOR  §

1.1.1.7-1 ##Buid i B o(CDCU)T &
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1.1.1.8 4448 € B4k /& 8 70(RPSU)

4448 F R4t & B 5U(RF Power Supply Unit : RPSU)#2 4 14
TEAREES 4 RFS #9w{E UDCU # 4 ~ %18 RFPU
EA~AICUA UDSU - #W 22 ERMEM T HE LA RS

A Btz gh o sbE U E & 84315 SAv @ 34 RFPU -

1.1.1.9 4% & 7 = ¥ 7t (RFPU)
5148 /& ¥ % ¥ 5u(Radio Frequency Processor Unit : RFPU)
Ealfo sl REARE P —EREGRE > A5k RP #

ReyEERE - REEHE RPOM -
RFPU &4 F #1464 :
(1)CPU and control part(CPU Fu % 4| &8 4°) °
(2)Interface part(4)-&@ 3¢ 5-) °
(3)Alarm collection and processing pa.rt(ﬁc’;—% W 2 o R ST R ) o
(4)Redundancy part(FE % 2 %) ©

ER#wTE 11191 s8R E R FE LRPUTERE -
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MY MCU
inter face [F——— MU
ﬁ\
{
=
> [ Unit UM?CTLIJJ
Boot Flash Contral |———
. RPUA
ROM RAM Unit UDCU-SH
1 Control

v Center !
. HCTU
Ugcl)llAl?rm s
lector Pl

control

Pair
Memory

Pair Side RFPA

RFPU BLOCK D1AGRAM

B 1.1.1.9-1 44384 32 % § T (RFPU) & B

1.1.1.10 #3582 448 ¥ 7u(UDCU)
7 48 #1498 & 7o (Up-Down Converter Unit : UDCU) % 5% 1%
548 Fo B AE A 5 -

it egy X Bopse A ik 8192 MHz IF 1235 8] 140

18




MHz #Z RF Z58 A4 81F > oA T4% 30 dB key3g %

A -

BRI ERD AR RFF5%E 70 MHz 0 8.192

MHz IF 23R e3R8 1F > Fodedy 8.192 MHz IF 13354 £ &4

AGC zhiE » H a4 %2 M2 @M o) 48 (space diversity function) &

A #4340 B %48 -

HEHwTE 1.1.1.10-1 8% E L(UDCU)TEHE -

COCU || LPF | 1stF

AP

BPF

POVVER
OMIDER

DNIDER

POWER [

VIATT. ™

BFF

LNA

ist IF RF
ACCU [w—| spqp |- BPF BEF |jk— AP g —

st IF -+
ACCU [~ AP, [+ BRF BPF (| o

1.1.1.10-1 B35 82 %45 % (UDCU) & B
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1.1.1.11 23 ZAx 4 %% 0 (GPSU)
23 A & #.E 7t(Global Positioning System Unit : GPSU)

HRAY 10 AR E e GPS i SR BW LI A% B R
B T HA3E 2B (Frequency stability = 0.05 ppm) » F2 £ 4 10
MHz {258 (T BF % S 5 A 32 %) »

H A% B o9 GPSU » b3 R 4Rk & L 2 £ (band) 15 3%
GPSU M &5 GPS 3] % & # 18 10 MHz 12 3% ~ —1{8 PPS 13 3
—{# TOD 12 3% -

EEELTE 1.1.1.11-1 23T 42 45 L(GPSU)T &

o
10 MHz

Mtz 10 MHz

10 MHz

10 MHz

10 MHz

MHz 10 MHz

‘ MHz %8MHZ

SLAVE

MHz

2=
LD
NN

MHz
MHz

MASTER

S
asjesasian
NNNN

>

=

T

N

SOOOOO OO

o ok k. e et ek ot ek

Pt bt b o ottt Sk et
lelelelelelololele
s
N

1.1.1.11-1 25 £ 4x %4 % & A(GPSU)T &



LL112 sh&B K E S 45K E T(PASU)

HEMKE S $AK E st(Power Amplifier S-band Unit :

PASU)# K # RP R&G{E5EE Bl £ o

45 — 18 2F 4 (Alpha,Beta, Gamma) 4% &2 & — {8 PASU # A

A N1 # A 224 -

PASU A K RF {5552 PASU A & K4 B £/ & » £ RF
SRR F % UDCU &4 UDCT 224438 % 88 » K48 2[5 2
AICU -

87 PASU # 4 &5 RF 12 38248 £ & & AICS(Antenna Interface
& Coupling System* X 4 - & #1484 % 40) ¥ &4 AICU @38 75 %

AL RBRBBREME -

EREEoTE > LLLI2-1 2R KR E S HHKEE T(PASU)

i

o

&)

=
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i Alphia Output

—- Beta Output

— Gamma Output

: Redundancy
Pathin PASA
- Main Path
in PASA

PASL
a N a
Alpna Input pra
Sw1 b b SwW7
PASU
a — a
Beta
st o
SwW2 b b SwW8
PASU
a a
Gamma
Garmma Input
sw3 b b SW8
a a
SWN4 b PASU b SW10
a — a
a Redundancy a
(Hot-Standby)
SW5 b b aw12
b 9VE SW1 b
RFPU || ) PACU

1.1.1.12-1 sh 2B KB S 54 E L(PASUT &
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1.1.1.13 s K K B 4] & n(PACU)

o &% K % P4 2 st (Power Amplifier Control Unit: PACU)
B R ot hl B E £ PASU - E443m 840> TR —

5 B ¥R o #E TR — 48 FAN 2 GE % fo{#3% PASU 3% & #] RFPU-

PACU #4750 A6/ 2 #7045 ~ VSWR 4% « INJOUT 42 $ofx
# fHR ~ 3% 18 X # A (forced redundancy) ~ v74% ~ & 3f RFPU 4

AP oYy i B 4 AR Fe PASU R4 -

EEMHoTE - 1L.1113-1 25 2R K B 5 E L (PACU)FT

(e

o

73



RS - 232 Serial IF

RS - 232 Serial IF
ar
RS-422 Parallel

._“
»

RFPA

AlLPHA

BETA

GAMMA

ALPHA

BETA

GAMMA

1.1.1.13-1 s 3 K B # 4 & T(PACU)T &
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1.1.1.14 R& 1&g 4 E v (AICU)

R & #1454 E L(Antenna Interface & Coupling Unit :
AICU) & RP /A 423 77 B2 2F »-(public link access part) = ¢, 4%
BRGERBHFOBEREREHEBRRZ - FBREZRIEEY RXB

A% o H—18 AICU €352 — B35 H f RE -

AL R REHCERER S T B (duplexer B F 1258 A
BEHAE - £ PE4Z5% ¢35 % POWER AMPLIFIER SUB
SYSTEM (PASS)# K s B 4 2 o ZRIBARH SRR EZRFIR

B -

ARG EE R IBE AR RP 4o d > B4 T A H
WIEHE G REH L 40 dB B BE I -

HLHBE OSSaEe RERE (E2%EHf Rx B %2
(ZR &) - EAREEFFMEGETHE  RURBESD
AR SRR IR B~ IREEIA K B - BRI R - Al a8
EABAR c TUTHEIEA R RIERE—EEARERX Rt
SD X&)k e915 3% - KRB FHFeriA AR R B3R KREE

#4352 % UDSU -
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BB BE IR AR BH A 1] B EEe T4
ABRAE  BeBRESRBMAAZSH EBROEGRELSER
89 ¥ 4% 2 (repeater) 12 3% » &K% # @ UDSU F#Z 2 mn

UDCU # UDCR -

A2 FE 111141 RENDHEBEELAICU)TE

0
23702380
TX
4 P10
| STANDARD
% - ANTENNA
DUPLEXER| 2/~ Coupler [
Ml N —
N
Repeater (IJ P2
RxA - Couple A 55002310
-
3 ? MAIN |
Rx B

2300-2310

Rx B
\\.-../"'b'\ — Coupler|~*
\,f"\
(LP 4

B 1.1.1.14-1 X&/H-@mitse s EL(AICU)TEHE



2 # = 4 (RPC : Radio Port Controller)

RPC #i® V5.2 #h AR WLL RibE8% X #Hfoh] A BT
BGHRBEREHZT I AREBRECIEEEZHES RP
3 o RP &4 B d RIU REF(RBR)FEEHE - &
RAHOLEHSGE > £—3%8) PPP Heo &€& d RP 4%
RPC- # T R RPCi§ 3t & B M-8 3 %, & K928 4E45 . (Ethernet

frame)f% 1§ i% 2 &35 BB @B ¢ -

T Emegrriish » RPCHATRP 93 ~ 2549
¥ A EBT KEBAEAESE RPOM &S|

A&t 12 Fi & 4H4H -
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PDP(CR)
Air Baffle
Blank
HUB
IP server
Blank
C|C|C|C|T|T|T|T|T|T|P|P DD/ BlBB
M|M|[C|C|S|S|R{RIR|R|O|O|S|S|LILIL
CIC|PIP|I|T|K|K|K|K|R|RIC|C|Al A A
UlU|UJU|U|U|16]16|16 (16| U | Ul Ul Ul N{ N| N
K| K| K
FAN FAN FAN
Ring Generator
Cireunit Generator
System Controller

1.2-2 & 5(RPC)% K B
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1.2.1 RPC A2 & sh 4E N 48
1.2.1.1 ripC  E 242 4] B 7L(CMCU)

ipC £ & 4] % 70(rpC Main Control Unit : CMCU)gL %y &
it BAN AT KB TR R - MABILRE 2%
CMCU #n¥4b#kis 5 F R Pk i LM EHBIKED]
RPOM(#& & Ethernet 78) - CMCU 742 3E 5 =F = 3t B 3% %)

EERYE - CMCU £ B2 ST F o4
(DAn it TR A& FMRAKE -
(Q)FIE4RM A I LAEHFHE % E RPOM -
(3)1& Al RPOM R % 4| % #:.(% & 77 3 Ethernet) o
(HBATE TR E T RGBS -

Oyt B EFREKEA T REH -
(6O)EBAIEH T R ELE TR E S5 -
(7)3% 5 3%t % SLB5 0k -

(8)42 41t 38 4 89 X 4% B (switchover) -

(9)42 4t g1 RP & 3@ A7 & 069 NMS & :8 oh s (E1 e — 18 854%)
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1.2.1.2 rpC i@ 3% & ¥ 8 7 (CCPU)

rpC & 3% & 32 & 70 (rpC Call Processing Unit : CCPU) & 32 35
FTHREFTHEE > & d CMCU R 4% 2 TRK ~ TSIU »

DSCU’» 24 RESHERLAGERENE -

CcMCU CCPU

APPLICATION S/W :

APPLICATION SW 1\

1) INTERFACE

FUNC. MOD INTERFACE

FUNC. MOD

1

1.2.1.2-1 1pC @3 K 2 £ T(CCPU)F &

32



1.2.1.3 wf4# % 3% 8 50 (TSIU)

B 7 % 32 ¥ 7T (Time-Slot Interchange Unit : TSIU) %
CMCU prizdlagf4r > X E K WLL A3 88 % 4% R
P B el 48 & RP < & T #4T RPC BRak 8 B) 35 89 4%
g 0 AR A ST AR o
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1.2.1.4 +xi@iEuh £% (TRKI6)

+ i@ i4 69 £ ¥ (Trunk 16-channel : TRK16)4 48 4 DSCU
¥ 70 & &9 B 4% & (unipolar data) ¥ 3% % % #% Bk i& (multipolar
pulse) » KREFEIRIE BBk - A8 RIIFAL > A4 Bk 2k
R % R IR R EARE M - K% - TRKI16 348 & & sk
TSIU A » B s ey A4 DSCU - TRKI16 ¢ & i —
A EHRGKE - EREBAREFS  THHES L ERK
RE A o £ X% Av BRIy @ o TRKI16 & 48 A @8R H

A (loopback) B iR £ 445 336 L 43 8

1.2.1.5 #4243 58 8 45 ¥ 70(DSCU)

$r 4w 1% 3% B &% B 7t (Digital Signal Compression Unit : DSCU)
$ & B A0 G 47 32 kbps ADPCM 12 369 % X R b ik 4645 % 64
kbps A-law PCM #4932 513 5% > 842 A T 424t 64 kbps A-law
PCM % 32 kbps ADPCM ﬁ%ﬁﬁ&ﬁ%ﬁi’i * DSCU . 3% d3 18 )
M K S # K & tone {5 % R # 47 Bearer Channel
Modification(BCM) » #X4% 4§ 32 kbps i@ 8 48 T #4464 kbps

WEHAR -
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TNPUT OUTPUT
s > TRTU>%\IK

TRUNK TNPUT MODEM 6;\"<le5 le»| [[OUTPUT

4 TX TONE | pefr| A-law TX |
SELECT DETECT [ 1> PCM SELECT
TAX -
TONE - -
TNPUT DETECT OUTPUT
RX - TX
SELECT > JEKDPS SELECT
A 4 1 y - v
INPUT OUTPUT
RX - -« RX
TRUNK TRUNK
A |
INPUT COMﬁil%%SION OUTPUT
CONTROL CONTROL CONTROL
CONTROL
FROM v $ $
MCU

1.2.1.5-1 #4uiz s8R 45 8 u(DSCU)& #

12.1.6 #f &% % & % 7 (PDRU)

& RP ¥ ¢ PDMU :i& 3 84 3 &, F 85 &5 3 su(Packet Data
Routing Unit > $44% A 4% & PDRU)M R B & 3 6,
H - i£ (route) £ 4 4835 - PDRU = B4R BB AR 3% /4804 + o5

{61 RP ket §t
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1.3 #HAF & 43 1 4535 (RPOM: Radio Port Operation & Maintenance)

RPOM R 4t#f RP #15Fu &y @may— & T4E# - RPOM

£ Unix 4424 TFTHAMEBFARBLIRGEENERAEZNG

(GUID) » d3# RPOM & 5 /v Rt LB E OB HBF 2 &
HERFHEEARA -

11

v

A4

jyse] wedy NIAL

H Yy =

p—
13

(s

[y
LS

l
2

Y

jjjuu

1.3-1 4245 & 438 T4k 55 (RPOM) $: 2 22 4



1.4 A £ & (RIU : Radio Interface Unit)

A PN @ AERARE LG & F 3 8 & KA
WB-CDMA & & 42 & 4 #d - 3B B CDMA A £ A
Az REHERN G BN OREFAEEH A8 E
BN BEARTHFEE ARENDEE-RTHK L5086

A& E LB Lk 0 H$i{% 8T £ 128Kbps -

AESHAPHNE BEREREARNEHERE E4H5d
DS 8 7 KA > B U B KA A A
$lhFIESRER BA2 KA FEHBTRBLEN 5B
$2.4 8 /B 60 B S8 SRS -

] RJ-11 (Telephone)
RF «—» Digital |« User — | RJ-11(Order Phone)
Interface
Part E RS-232
X X ;
I |
Power Battery

14-1 A F aRIVE#E
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2 &R
PR B 235 R BIE T IR @R BRI 0 h 4T
SEH - BEUEEHRERR -

Gateway

WLL [ ] RPC l ] RP "
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2.1 AP &3
2.1.1 8#
Ex# 7 4 effective isotropic radiation power (EIRP) 1% #
X
212 B #RE
1. P & RIU -
2. ¥ 3% 11dBi R&
3. EAMRE
Spectrum Analyzer : HP 85668
Power Meter : HP 438A

213 |l

RIU

PC
Di
jE:m
DMPorn || Oirsctons
@®s23200 4 Coupler
Anteana Pon i
e Ial
_— 1
QWR
METER

SPECTRUM
ANALYZER

2131 A £ & ohEAREHE
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22 R & hRAR
22,1 B¢
S kb4 effective isotropic radiation power (EIRP) {##;
R o
222 #4518 B
1. &34 RP -
2. ¥ % 11dBi R &
3. AR
Spectrum Analyzer : HP 8566B
Power Meter : HP 438A

223 Bl EH

RPRR 30dB aB
ngngngngngngng tian
GCoupler
Partatzmee 1
Aat ]
Ateu . VAVAVAY —
YV VY] |
I
PASU PACU
1 I POWR
METER 1
upcu-T RFPU
I SPECTRUM
epcu ANALYZER
I
pCPU 1 MMDU

e b e [ ]

B 2.2.3-1 AibehRARXFEE
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2.4 Bl EBOERIR

22.1 B

1.

2.

223 RIREHE

RPRR

£

R AW G BMCR ERA -
222 ®K#E8

&g RP -

FR& &

Power Meter: HP 438A

BER Test Set: FIREBIRD 6000A

AWGN: TAS 2500A or better

2in _Ant,
AlCU
Port.J12

Step

Attenuator

b}

A swon

PASU

PACU

I

upcy -1l | RFPU

TRK 4 I

CcDCU

PCPU MMDU [

TRK 4

555

Duplexer

7

30dB

High Power

555

Duplexer ~ Attenuator  piCoupler

[

y

BER

20dB

TEST

RIU

SPECTRUM
ANALYZER

TESTER
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24 BHET
241 By
BlRAMW S 2 EHEE

242 ¥K#H8

Spectrum Analyzer : HP 8562A
Power Meter : HP 438A

243 AlRXEHE

RPRR

30dB 20dB
High Powa Directional
Attenuator Coupl
Port 312 Matn 7_
Ant
] —l
PASU PACU
' ’ POWR
METER
upcu-T _— RFPU
‘ SPECTRUM
cbcu ANALYZER
!
PCPU Ll MMDU

243-1 HA AR
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£~ A A

T REWHRLELG) N3] - 284 E 34 WB-CDMA #
G BT THRARE  BARE TERRERBEL S - T
PREEEGERARMLEANES AR T EEMATHA TS
BRBEFRAGHMN UGB AERAFE BEEHBENE N
B AEBEEAE Rz RARNCEHBENTELRLE RE
A E BAQRNB M E A& HMTAAETEATHR W-CDMA
B HRARRILEFER  UHE R ZARTHBRCO)ZTHE
EAMEBBAE -

e ' ARAERENASKRERIFIE ) ANERAIGH
B > B d AR o F o By A4 Ml Hls 0 A A AT
VEA R A RAE B A AR BFREAERM4E > Ae#ERA S
BAEAEINAMAES BEMAFELBRLERRAARER B TAX
PR RERI > SR EHF e 2E T UARRLEZER - @
bR £ 0 TIAE LT 2B {BMA ¢
1. WB-CDMA % & 3,02 & A 15

CDMA 2 & CDG (CDMA Development Group) FFi% i 8947 %)
T - BAT CDMA C@&f4bic B W - & 1995 6

IS-95A 2R prscmizitey 13kbps » 2] 1997 # IS-95B 7R EHH#

52



CDMA ##% 1% 32 35 {5 32 7+ %] 64kbps » %] B #7 2000 £ % — PS5 £ 7 &%
o5 A LAF €3 AnB] 1.25Mbps > M| H MRS B M A RZIE A
%k & i 3| 2Mbps ©

# A CDMA #93E 4 % EL A ~ dEME 90% BE - §
BT RRMEF TR EFEABEEASL - M RN AK
FIIS-95 ez B pifA H BA A& AHIFEHMETE AT R A 128kbps
EA—BEBEFRAERREET > ZNNHEBNTHRERAR
384kbps/ B — B EFE TR THE—BRAPRARFEEH ETE
384kbps °
2. B ah A AREAH

SEDAERA A B BRRBRARFDN T 2MHTH 24
RAEMEREELEREZETHOH S LFaX it -
3. R

LENEBERAAASLETERRNRIHET HES  ARE-24K

> A #hmAhie 0 FBIALEARRE R WB-CDMA 241> fe£ € 4
GEERREZ EMER AN RIS ERES 2 LN ZRER

EERBF R
bk N E AR E R R (o4 RERKEEE WB-CDMA 2 £

# 5 BHLEMOCrERERBPABTRE -
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BB Eak

B # TR

+A=+8 B MBFHRBEER -

+H=Z+—8 44 E(L.G.)xs8 5w AAit WB-CDMA 4 %% H#

+—A—8 |4 EZ(L.G.)x 5 2% A W-CDMA/WLL #3%
¥ % 45 (Radio Port & Operation Maintenance
Center )& 3 3. 4 ( Radio Port )] & A & 3%

+—A=8 |&4 EZ0LG)x A Hi % 4 (Radio Port Control )£
23 s 3 5 5 (RPOM) &2 30, & (RP) A 2 % 4] 308
BES 2HBEBTFLAR EESTHERIA -

+—A=8 [HHLELGO)xaAHAFAHLSRIU)ELMSRP)E 2
ABBREBT S SFAEBRFERR BELE
T 85 R ©

+—HAwmA {RBEFREH-

+—AEZ8 [{RBEEEH -

+—Ax 4 2 (LG) A& 82 W-CDMA/WLL # 5 F #E H

PREBEENYNE  RTHALERARR-

+—AL8

HEHTHN
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Device Name CODE Name
@ LG Electronics Inge.
Preparation Date Title No. Main Title Name Page
2000-09-25 1/1
Title Name Subtitle Name
Data Call Connection Time Test

1. Objective
1.1 Verify whether the data call is connected within the given period of time after the data
call connection is attempted, under the wire or wireless test environment.

2. Evaluation Criteria
2.1 The period of time should be within 20 seconds until the connection screen is
displayed after connection start button of the data call is clicked.
2.2 Verify that the communication of the data call is normal after the data call connection.

3. Reference
3.1 Perform the test after configuring the base station and terminal in wire or wireless
mode.
3.2 Prepare one notebook PC or desktop PC in which Windows is installed.
3.3 Prepare one stopwatch.

4 Testing Method and Result

4.1 Connect to the data port of RIU and RS232 port of the notebook and the desktop PC.

4.2 Perform the telephone connection network of Windows to connect data call.

4.3 Measure the time to be taken until the connection screen is displayed from the
moment of pressing the connection button with starting up the stopwatch at the
same time. In this case, the time shouid be within 20 seconds.

4.4 Verify whether the data is transmitted and received after the connection is made
normally.

4.5 When the verification is complete, end the data call.
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Effective Isotropic Radiation Power Test (RIU)

1. Objective
1.1 Verify effective isotropic radiation power (EIRP) transmitted out from RIU.

2. Evaluation Criteria
2.1 Total effective isotropic radiation power allocated to the transmit channel from the
RIU antenna should be 2.5W or higher.

3 Reference

3.1 Compensation of loss generated from cable, connector, and attenuator.

3.2 Compensation of antenna gain after the measurement from RF output terminal or
terminal corresponding to this.

3.3 Gain of RIU antenna should be 11dBi

3.4 Measuring Instruments
Spectrum Analyzer : HP 85668
Power Meter : HP 438A or above

4. Testing Method and Resuit
4.1 Equipment configuration diagram

Total Power Measurement

RIU
PC

2048
DM Port Directional
{RS§-232C) Coupler

Antenna Port

(TNC)

POWR
METER

SPECTRUM
ANALYZER
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Effective Isotropic Radiation Power Test (RIU) 2/6

42
4.3
44

Set up the equipment as in the above.

Spectrum Analyzer Setting

Set up RIU in order to measure the channel power of RIU.
DM SETTING Order

1) Execute Mirror and set SP 384. Then, input “go 0" and press the <Enter> key.

2) Turn on the power of RIU and then, press <Ctri>+<C>.

3) Load DM on Sector 2 as follows when “RIU-MON12>" is displayed on the

monitor.

(1 Enter “Is2” and then, press the Enter Key.

(2) Enter * go” and then, press the Enter Key.
4) The menu is displayed on the monitor as follows.

[ [0] INIT MODEM. [m] MEM/REG DUMP

[ SUB BLOCK SETUP MENU =-n-cmmmommmmmmoaaaoaaeae

[ [1] SHOW Para. (ENC, SRCH, Fn, DMOD, COMB)

[ [2] ENCODER  Setup. [3] RF/ANALOG Setup.
[ [4] SEARCHER Setup. [5] FINGER Setup.
{ [6] DMOD. Setup. [7] COMB.

[ DIAGNOSTIC MENU

Setup.

[8] DIAG RSSI. [9] DIAG Eb/lo.

[a] DIAG INT STAT. [e] SHOW FIR AGC STS.

TEST MENU --comommmmmmmmm oo teee e

[c] CHANNEL TEST. [z] ACC MASS-PROD.

[d] BER TEST. [f] TPG BER TEST.

PRODUCTION MENU --cocemmmamammm e

[
(
[
[ [b] SUB BLOCK TEST. [r] RF MODULE TEST.
[
[
[
[

{p] Prod TEST.

[ ................................................

Select number or Press Enter to quit

5) Set up RIU in the following order.

[
[v2.1 04/24 CDMAASIC DIAGNOSTIC MONITOR v4.0.1

[
[ [0] INIT MODEM. [m] MEM/REG DUMP

[ SUB BLOCK SETUP MENU

[[1] SHOW Para. (ENC, SRCH, Fn, DMOD, COMB)
[[2] ENCODER  Setup. [3] RE/ANALOG Setup.
[ [4] SEARCHER Setup. [5]FINGER  Setup.
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[ [6] DMOD. Setup. [7] COMB. Setup.
[ DIAGNOSTIC MENU

[ [8] DIAG RSSI. [9] DIAG Eb/lo.

[ [a] DIAG INT STAT. [e] SHOW FIRAGC STS.

[ TEST MENU
[ [b] SUB BLOCK TEST.  [r] RF MODULE TEST.
[ [c] CHANNEL TEST. [z] ACC MASS-PROD.
[ [d] BER TEST. [f] TPG BER TEST.

[ PRODUCTION MENU

— e L, e b e

[ [p] Prod TEST.
[

Select number or Press Enter to quit ?

(M

()

(4)

Select modem initialization menu "[0] INIT MODEM .

[ [0] SELECT PLL VERSION.

[[1] Init all Modem to  NULL state.
[ [2] Activate Modem to open traffic.
[ [3] Deactivate Modem.

Select one :

Select “[0]SELECT PLL VERSION” in order to set PLL.

Select PLL Version (3,4,5,6,7) 7 :
Select desired PLL version.

[L1-RFDRV] Hanaro RF PLL version 23.

[ [0] SELECT PLL VERSION.

[ [1] Init all Modem to  NULL state.
[ [2] Activate Modem to open traffic.
[ [3] Deactivate Modem.

Select one :

Select "[1] Init all Modem to  NULL state ".
Initializing Modulator

Initializing RF sub-system

Initializing Searcher/Demodulator
Initializing Interrupt Trampoline Service
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4/6

©)

©)

(8)

Initializing FIR driver
Initializing Rx AGC Threshold/Speed

[ [0] SELECT PLL VERSION.

[ [1] Init all Modem to  NULL state.
[ [2] Activate Modem to open traffic.
[ [3] Deactivate Modem.

_— ey =

Select one :

Select "[2] Activate Modem to open traffic”.

[[1]Select CDMACH. ———v
[ [2] Select CDMA PORT. SO
[[3] Select DATARATE.

[ [4] Select Fn CS.

[ [5] Make it Effects.

Select one :

Select "[2] Select COMA PORT".
Select CDMA port [0,1] :1

Select the desired CDMA Port and then, input the enter key.

CDMA PORT 1 selected

[[1] Select CDMA CH.

[[2] Select CDMAPORT. ~  ~————

[ [3] Select DATA RATE.
[ [4] Select Fn CS.
[ [5] Make it Effects.

Select one :

Enter "qll-

[ [0] SELECT PLL VERSION.

[ [1] Init all Modem to  NULL state.
[ [2] Activate Modem to open traffic.
[ [3] Deactivate Modem.

—t
— —
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Select one :
(9) Enter"qg"

(10)

[ ]
[v2.1 04/24 CDMAASIC DIAGNOSTIC MONITOR v4.0.1 ]

[ =1
[ [O] INIT MODEM. [m] MEM/REG DUMP 1

[ SUB BLOCK SETUP MENU ]
[[1] SHOW Para. (ENC, SRCH, Fn, DMOD, COMB) 1
[[2] ENCODER  Setup. [3] RF/ANALOG Setup. ]
[ [4] SEARCHER Setup. [5] FINGER Setup. 1
[ [6] DMOD. Setup. [7] COMB. Setup. ]

[ DIAGNOSTIC MENU

]
[ [8] DIAG RSSL [9] DIAG Eb/lo. ]
[ [a] DIAG INT STAT. [e] SHOW FIR AGC STS. ]
[ TEST MENU ]

[[b] SUB BLOCKTEST. [r] RF MODULE TEST. ]
[ [c] CHANNEL TEST. [z] ACC MASS-PROD. ]
[ [d] BER TEST. [fl TPG BER TEST. ]
[ PRODUCTION MENU ]
[ [p] Prod TEST. ]
[ - ]

Select number or Press Enter to quit ?

Select "[3] RF/ANALOG Setup".

[ [0] SET CDMA PORT. [ 0]
[ [1] RX AGC SPEED. [ 21]
[ [2] RX AGC THRESHOLD. [ 600]]
[ [3] TXAGC PDM. [0x8001] ]
[ [4] TX AGC PDM1. [0x0000] |
[ [5] TURN ON/OFF PA. ]
[ [6] FIR SETUP. ]
[ [7] SELECT FA. ]

Select one or'q' to quit : ?
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(11) Select "[3] TXAGC PDM".
Enter Tx AGC PDM value in Hex : 7fff

(12) Enter "7fff" and then, press the enter key.

Set to 0x000071ff

[ [0] SET CDMA PORT. [ 011]
[[11 RXAGC SPEED. [ 2] ]
[ [2] RXAGC THRESHOLD. [ 600]]
[[3] TXAGC PDM. [Ox71ff] ]
[ [4] TXAGC PDM1. [0x0000] ]
[ [5] TURN ON/OFF PA. 1
[ [6] FIR SETUP. ]
[ [7] SELECT FA. ]

Select one or 'q' to quit : ?

(13) Select "[5] TURN ON/OFF PA".
Turn On or Off PA[1:0n, 0:0ff] : 1

(14) Select "1:On" and then, press the enter key.

Set to 0x00000001

[ [0] SET CDMA PORT. [ 0]l
[ [1] RXAGC SPEED. [ 2]
[ [2] RXAGC THRESHOLD. [ 600]]
[ [3] TXAGC PDM. [OX7fff] ]
[ [4] TX AGC PDM1. [0x0000] ]
[ [5] TURN ON/OFF PA. _ ]
[ [6] FIR SETUP. ]

[ [7] SELECT FA. ]

Select one or'q' to quit : ?

6) Verify whether channel power is 22dBm or greater with the use of power
meter or spectrum analyzer.
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Effective Isotropic Radiation Power Test (RP)

1. Objective

1.1

Verify effective isotropic radiation power (EIRP) transmitted out from the base
station.

2. Evaluation

21

Total effective isotropic radiation power allocated to the transmit channel from the
base station antenna should be +50.969 dBm(125W) or greater.

3. Reference

3.1
3.2

3.3
34

Compensation of loss generated in cable, connector, and attenuator.

Antenna gain compensation after performing the measurement from the output
terminal or terminal corresponding to this.

Gain of base station antenna should be 11dBi.

Measuring Instruments

Spectrum Analyzer: HP 85668

Power Meter: HP 438A or above.

4, Testing Method and Resuit

4.1

Equipment configuration diagram

RPRR 1048 2048
High Powar Dicectional
Attenustor Goupler
M‘n‘:‘H\,
W
l *—-[
PASU | | racu
| I POWR
METER
ubcut | | RFPU
[ SPECTRUM
cocy ANALYZER
I
PCPU l mmou

<l =1 =]

Total Power Measurement
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4.2  Set up the equipment as in the above..

4.3 Age the measuring instrument for 30 minutes or longer.

4.4 Set up the base station in order to transmit modulated signal loaded with pilot, sync,
paging, traffic, and PPCS channel as in the ratio of Table 103.1.

DM SETTING Order
1) Execute Mirror and set SP 384. Then, input b’go Io” and press the return key.
2) Press the RESET Button on the front side of PCPU and then, press the UG
Button.
3) Connect the console to the PCPU Board and then, press the “return key”
when “WLL-RP/CAI> is displayed.
4) Enter items in the following order.
First, check the status of current PCPU.
WLL-RP/CAI> show-cai~-db::rp; .

RP-4 DATABASE

RPC-RP Primary Trunk : 0
RPC-RP Trunk Usage : Oxf

LAPD state : BROKEN
Subscriber Number :0
Base Seed (1) : Ox8bedd33e
Base Seed (Q) : 0x81493f93
LAI : [02f0010104]
Pilot Ch Gain 445 - Pilot channel gain value
Sync Ch Gain : 87 - Sync channel gain value
Paging Ch Gain . 174 - Paging channel gain
value

Active PKT Slot 1
Active ACC Slot o1
Active CDC Slot 1

Modem Board Equip.  : 0x0202
Modem Board Status  : 0x0202

-=- more --
Available CDMA Ch(s) : 40
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Next Alloc CDMA Ch

:0

Available HADAMARD(s): 116

Total In-Svc Call(s) : 0
MMU Ch Seize Factor

- [O110] [O] [O1 [O] [0 [0]

RIU Application Ver

: NONE

Set up the gain of channel as follows when the above is displayed.

WLL-RP/CAI> set-pipwr=::371; ./

RPT:004:2400-01-01 04:24:05:M: COMMAND EXECUTED:;

WLL-RP/CAl> set-pgpwr:::345; .1

RPT:004:2400-01-01 04:24:13:M:COMMAND EXECUTED;

WLL-RP/CAIl> set-sypwr:::173; .

RPT:004:2400-01-01 04:24:20:M:COMMAND EXECUTED;

Check the status of PCPU again.
WLL-RP/CAI> show-cai-db:::rp;

RP-4 DATABASE

RPC-RP Primary Trunk : 0

RPC-RP Trunk Usage : Oxf

LAPD state : BROKEN

Subscriber Number 10

Base Seed (1) - Ox8bedd33e

Base Seed (Q) : 0x81493f93

LAI : [02f0010104]
~ Pilot Ch Gain 1371

Sync Ch Gain 1173

Paging Ch Gain . 345

Active PKT Slot
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Active ACC Slot 1
Active CDC Slot 1
Modem Board Equip.  : 0x0202
Modem Board Status  : 0x0202
-- more -~
Available CDMA Ch(s) : 40
Next Alloc CDOMACh  : 0
Available HADAMARD(s): 116
Total In-Svc Cali(s) : 0
MMU Ch Seize Factor : [0] [0] [0] [0] [0 [O] [O]
RIU Application Ver : NONE
5) Verify whether the gain of pilot, sync, and paging channel has been entered
properly. Then, record the base seed number or value (base seed is different
for each equipment).
6) Connect the console to the MMDU board and press enter. Then, the

initialization screen is displayed as follows. Data rate can be entered if O is
selected. '

]
MMDU REVISION DMVer23[04/21] |

0. Auto Initialize modem. i

. SEARCHER. 1
. FINGER. ]

. COMBINER. 1

. MODULATOR. _ ]
. Viterbi Decoder. ]

. Parameter Status. ]

O O W N =

. Clear Register. ]
. Access Channel Test. S 1
. Signal channel test. ]

[
[
[
(
(
[
[
[
[
[
[
[
[
(

m © oo N

. Power Control. |
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b. BER Test.
¢. Memory Write.
d. Memory Read.
e. Auto Test.

g. RP Tx Test.

Press any key to return menu from running.

[
[
[
[
[ f. General Board Test.
[
[
[
[

]

]

Enter data rate[32,64,128k(default=64k)] : 32

Set to 32k
Auto Initialization Completed!!

7) Press enter again.

[

MMDU REVISION DM Ver2.3[04/21]

]

0. Auto Initialize modem.
. SEARCHER.
. FINGER.
. COMBINER.
. MODULATOR.
. Viterbi Decoder.
. Parameter Status.

. Access Channel Test.
. Signal channel test.

. Power Control.

. BER Test.

. Memory Write.

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[ d. Memory Read.
[

1
2
3
4
5
6
7. Clear Register.
8
9
a
b
C
d
e

. Auto Test.
[ f. General Board Test.
[ g.RP Tx Test.

[

]

[ Press any key to return menu from running.
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[ ]

8) Select g from the above screen in order to generate test.ch model for transmit
test.
Enter Channel number[1-8] : 6

6 Channel Selected

Enter PCS channel gain(default=0) : 86

Set to 210

Enter Traffic channel gain(default=0) : 244

Set to 49 |

Enter Mod. PCS channel walshO(default=7) : 7
Setto 7

Enter Mod. Traffic channel walsh1(default=8) : 8
Setto 8

Enter Scramble seed(default=0) : 100

Set to 100

Enter PNseed Number[0-511]

9) As the number of PN seed, the PN seed number of PCPU should be entered.
[Manual Input:512] : 2

Set to ccbbbabe

Set to db527007
Pnl :ccbbBabec  PnQ : db527007
SigGain  : 86 TrafGain @ 244
Ch 0 Scramble ;100
PCS Walsh: 7 Traf Waish : 8
Ch 1 Scramble : 200
PCS Walsh: 9 Traf Walsh : 10
Ch 2 Scramble  : 300
PCS Walsh : 11 Traf Walsh : 12
Ch 3 Scramble 400
PCS Walsh : 13 Traf Walsh : 14
Ch 4 Scramble  : 500
PCS Walsh : 15 Traf Walsh : 16
Ch 5 Scramble : 600

PCS Walsh : 17 Traf Walsh : 18
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4.5 Verify whether the desired value has been entered on the above screen.

4.6

4.7

4.8
4.9

4.10

4.1

412
413

In the above measurement configuration diagram, measure insertion loss at
frequency bandwidth used by RF that connects the RF output port and power
meter sensor (measured value).

Connect the power meter to the AICU Tx out port using a calibrated directional
coupler and RF cable.

Measure total power output from the RF output port using a power meter.

in case the power of base station is not within the specification of +43dBm +1dB,
adjust the power of UDCT of UDCU through RFPU as follows in order to set the
output of base station to the specification.

Setting of Base Station Qutput
1. Connect the console to RFPU and then, press enter to display rfpu-act>.
rfpu-act.> show-udcu-voit;
2. When entering as in the above, voltage value of UDCU of sector to be
measured can be known.
rfpu-act.> set-udcu-tx:::a,3; J
(If sector is alpha, it is a. If beta, it is b and if gamma , it is g. The voltage value
can be adjusted up to the second decimal point.
rfpu-act.> set-udcu-tx:::a,3.1;  rfpu-act.> set-udcu-tx:::a,3.2; rfpu-act.> set-
udcu-tx:::a,3.3;
LN N 4
Adjust the voltage value of ltem 4.9 so that the base station power becomes
+43dBm +1dB.
Measure total power outputted from the RF output port using a power meter
(measured value: B).
Calculate total transmit power at the base station. Total power = (A+B)dBm
Check whether the value obtained by adding gain11dBi to the total power of base
station meets the specification (if the base station eguipment power is 20watts
(antenna feed line not included) and the antenna gain is 11dBiB, the effective
isotropic radiation power at the base station antenna is 251 Watts (+54dBm).
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Table 103.1 Base Station Test Model
Type | NO-O o er Ratio (linear) | Power Radio (dB) Remark
yp Channels a S
Pilot 1 0.2000 -7 Channel Code 0
Sync 1 0.0437 -13.6 Channel Code 1
Paging 1 0.1738 -7.6 Channel Code 2 -5
Traffic 6 0.0871 -10.6 Variable Channel Code
PC ;
6 0.0120 -19.6 Variable Channel Code
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One-to-multi Packet Transmission

Subtitle Name

1 Objective

1.1

Verify whether one-to-multi packet transmission is possible in the WLL system.

2 Evaluation Criteria
2.1 Verify whether a file can be sent out from one PC to N PCs without errors.

3 Reference

3.1
3.2
3.3

For file transmission among PCs, Microsoft's NetMeeting program is used.
The IP address of server system should be assumed to be known.

N PCs are designated randomly as A, B, C,.....

4 Testing Method and Result

41

42

4.3

4.4

4.5

4.6

4.7

Provide PPP connection through telephone connection networking at N number of
PCs for Internet acceésing.

Run the NetMeeting program in the server system.

Run the NetMeeting program in all the PCs

Attempt a connection through NetMeeting from PC A with the use of ID address of
server system.

Connection request from PC A is displayed on the server system and when this is
accepted at the server system, a connection through NetMeeting is set up between
the server system and PC A.

When a connection through NetMeeting is attempted from PC B with the use of IP
address of server system, connection request from PC B is displayed on the server
system and PC A. When the server system and PC A accept the connection request,
a connection through NetMeeting is set up among the server system, PC A and PC
B.

All the remaining PCs can be connected through NetMeeting using the above

method.




438

49

4.10

A file transmission window is created when the file transmission button is pressed
from a certain PC.

When starting the file transmission by selecting a file to be sent out from the created
file transmission window, the selected file is sent out to all the PCs connected
through NetMeeting.

Once the file transmission is completed, the file received from each PC is compared
with the file before the sending. If they match with each other, one to multi packet
transmission has been performed.
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Title Name

One-to-one Packet Transmission

Subtitle Name

1 Objective

1.1

Verify whether one-to-one packet transmission is possible in the WLL system.

2 Evaluation Criteria

21

Verify whether files are sent from one PC to another PC without errors.

3 Reference

31
3.2

For file transmission between two PCs, Microsoft's NetMeeting program is used.

The IP address of service should be assumed to be known.

4 Testing Method and Resuit

4.1

42

4.3

4.4

4.5

4.6

4.7

48

Provide PPP connection through telephone connection networking at PC connected
to two WLL terminals for Internet accessing.

Run the NetMeeting program in the server system.

Run the NetMeeting program in two PCs (PCA, PC B).

Attempt a connection through NetMeeting from PC A with the use of ID address of

server system.

‘When a connection through NetMeeting from PC A is attempted, the message

indicating that connection request has arrived is displayed on the screen of server
system. The connection through NetMeeting is set up between PCA and server
system when the accept button is pressed this time.

Attempt a connection through NetMeeting from PC B with the use of IP address of
server system.

When a connection through NetMeeting from PC B is attempted, the message
indicating that connection request has arrived is displayed on the screen of server
system. In addition, the message indicating that connection request has arrived is
displayed on the screen of PC A as well. A connection through NetMeeting is set up
among PC B, server system, and PC A when the accept button is pressed in the
server system and PC A.

A file transmission window is created when the file transmission button is pressed




4.9

4.10

from one PC between two PCs.

Afile to be sent out is selected from the created file transmission window and then, it
is sent out to the PC of opposite side.

Once file transmission is completed, the file sent out to the other PC and the file
before the sending are compared. If the two files match with each other, one-to-one

packet transmission is possible.
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Title Name

Receiver Sensitivity Test (Backward 32kbps Voice Service)

Subtitle Name

1 Objective

1.1 Verify whether BER of 32Kbps voice service call channel meets the requirements
of minimum receive power not exceeding a preset value when the measurement is
carried out at the receive input terminal of base station.

2 Evaluation Criteria

2.1 Receive power should be =117dBm or below when BER of backward 32Kbps voice
call channel is 10” or below at the receive RF input terminal (the test should be
performed by generating specific test pattern).

* Reference) Table 101.1 Test Parameters for Receive Sensitivity

Parameter Unit Value

[*or dBm/8.2MHz -117
PPCS Ec/ lor dB -7
Traffic Ec/ lor dB -1
Data rate kbps 32

3 Reference

3.1 Measuring Instruments
Power Meter: HP 438A
BER Test Set: FIREBIRD 6000A
AWGN: TAS 2500A or better
3.2 Test configuration diagram




Device Name CODE Name

Title Name Subtitle Name Page
Receiver Sensitivity Test (Backward 32kbps Voice Service) 2111
Step
Attenuator
RPRR 7 3048
Duni LT AWGN High Pewer  20dB
. ) Duplexer Attenuator p/Coupler
Main _ Ant.
Alcu NAN NAN H'\NV\, R
a A ] N

PASU PACU

l

upcu-1{ RFPU

TRK 4

L_ SPECTRUM
I—— cDhcu ANALYZER

BER
PCPU || MMDU | | TRK 4 * TESTER

4. Testing Method and Result
4.1 Set up the equipment as in the above figure.
42 The RIU should be set up as follows in order for the base station to receive signals.
1) Connect the console to the IWF port.
2) Execute Mirror and set SP 384. Then, input “go lo” and press the return key.
3) Press the Reset Button on the front panel and then, press the UG Button.
4) Execute “LS2" (sector 2 Loading) when *MON>" is displayed. Then, the
following diagnostic monitor screen is displayed.
5) Select d from the RIU initial menu and press 1. Then, the item for selecting
TFCH of RIU and PPCH GAIN is dispiayed on No.3 item.
6) Change PPCH GAIN to 0 on that item.
7) Measure the level of signal coming out from the RF output port of RIU using
AWGN (Value A).
8) Re-execute 7 and 8 of ltem 4.2 in order to set up GAIN value of PPCS to 150.
9) Measure the level of signal coming out from the RF output port of RIU using
AWGN (Value B).
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10) Calculate the difference between Value A and Value B (Value B — Value A=
Value C).
11) Return to the initial menu.

RIU DM Setting
[ ]
[RIU-T 04/21 CDMAASIC DIAGNOSTIC MONITOR v4.0.0 ]
[ ]

[ [0] INIT MODEM. [m] MEM/REG DUMP ]

[ SUB BLOCK SETUP MENU —]
[[1] SHOW Para. (ENC, SRCH, Fn, DMOD, COMB) ]
[[21ENCODER  Setup. [3] RF/ANALOG Setup. ]
[[4] SEARCHER Setup. [5]FINGER  Setup. ]
[[6]DMOD.  Setup. [7]JCOMB.  Setup. ]
[ DIAGNOSTIC MENU ]

[ [8] DIAG RSSI. [9] DIAG Eb/lo. 1
[[a] DIAG INT STAT.  [e] SHOW FIR AGC STS. ]
[ TEST MENU ]

[ [b] SUB BLOCK TEST.  [r] RF MODULE TEST. ]
[[c] CHANNEL TEST.  [2] ACC MASS-PROD. ]

[ [d] BER TEST, [fl TPG BER TEST, ]
[ PRODUCTION MENU ]
[ [p] Prod TEST. 1

[ ]

12) The menu is displayed along with the following sentences if d is selected from
the above screen.
Select number or Press Enter to quit ?
Initializing Modulator
Initializing RF sub-system
Initializing Searcher/Demodulator
Initializing Interrupt Trampoline Service
Initializing FIR driver
Initializing Rx AGC Threshold/Speed
PORTI0] PILOT GAIN = 170, TFCH GAIN =0
PORT[1] PILOT GAIN = 0, TFCH GAIN = 340

[ ]
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[ BER TEST ]

[ ]

[ ]

[ MRIV->RP (UPLINK SETUP) ]

[ [2IRP ->RIU (DOWNLINK SETUP) 1

[

[

Select one or 'q' to quit : Select 1

[

[ RIU->RP (UPLINK SETUP) ]
[ 1

[ ]

[ [1] BER TEST START ]
[ [2] CHANGE SEARCHER/FINGER PN SEED ]
[ [3] CHANGE PPCS/TRAF GAIN 1
[ [4] CHANGE TX AGC PDM 1
[

[

Select one or 'q’ to quit : The following sentences are displayed when 2 is
pressed.

enter pn index [0-511] :  Select 2.

received value = [2]

RIU->RP (UPLINK SETUP) ]
|
|
[1] BER TEST START ]
[2] CHANGE SEARCHER/FINGER PN SEED ]
[3] CHANGE PPCS/TRAF GAIN ]

[4] CHANGE TX AGC PDM

— o e e e e e

Select one or'q' to quit : Select 1.
SELECT BER RATE (0: 32K, 1:64K, 2:128K) : ? Select 0.
set to [0].
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PORT[O] PILOT GAIN = 170, TFCH GAIN =0
PORT[1] PILOT GAIN = 0, TFCH GAIN = 340

-—- AFTER LOCKED, press any key -

13) Press any key when Sync of BER TESTER is captured.
[ RIU -> RP ] UPLINK BER TEST STARTED!

14) Connect the console to the PMCU board and press the esc key on the mirror
window. Then, input do ber-32cts on the command line and then, press enter.
Then, the batch file is executed as follows and the trk board is set up.

PMCU>set-ber-off::trk0;
M:COMMAND EXECUTED;

PMCU=>set-test-cfg::trk0-0:riu,1,32k,none,0;
M:COMMAND EXECUTED;

PMCU=>set-ber-on::trk0;
M:COMMAND EXECUTED;

15) Connect the console to the ACCU board and then, set up the agc value as
follows.

ACCU=>set-agc:::0,500,0,500;

== MAIN ==

AGC Speed: 0 AGC Threshold : 500
== SUB ==

AGC Speed: 0 AGC Threshold : 500
M:COMMAND EXECUTED;

4.3 Connect the console to RP MMDU B/D and then, execute 2 of ltem 4.2.

4.4 Press the Reset Button of MMDU and then, press UG Button.

45 Enter “5” when Select Number and Press Enter is displayed in the “System
Administration Mode”.

46 Enter“2” at “select Flash Zone(1-3).
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4.7 The following screen is displayed when “4.start Application” is selected.

MMDU DM setting

]

0. Auto Initialize modem.
. SEARCHER.

. FINGER.

. COMBINER.

. MODULATOR.

. Viterbi Decoder.

. Parameter Status.

. Clear Register.

. Access Channel Test.
. Signal channel test.

. Power Control.

. BER Test.

. Memory Write.

d. Memory Read.

e. Auto Test.

f. General Board Test.

O oMW oo ~NOOO AR WN =

Press any key to return menu from running.

1) Select 0 from the above screen.

Enter data rate[32,64/128,144(default=64Kk)] : Select 32

Set to 32k
Auto Initialization Completed!!

MMDU REVISION DM Ver2.1[04/19]

0. Auto Initialize modem.
1. SEARCHER.

]
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. FINGER. ]

. COMBINER. 1

. MODULATOR. ]

. Viterbi Decoder. 1

. Parameter Status. ]
. Clear Register. ]
. Access Channel Test. 1
. Signal channel test. ]
. Power Control. 1

. BER Test. ]

. Memory Write. ]
d. Memory Read. ]
e. Auto Test. ]
f. General Board Test. ]

O T © 0 N0 bk W

Press any key to return menu from running. ]

[
[
[
[
(
[
[
(
[
[
[
[
[
[
[
[
[

2) The following screen is displayed when No. b is selected again in the initial
screen.
Select Channel number(0,1,2,3,4,5,6,7) -- Select 0
Channel 0 Selected

[ ]

[ BER Test Menu ]
[== ]
[ 0.RPTx Mode ]
[ 1.RPRxMode - ]

[ ]

[ Select number or Press Enter to quit ~ Select 1

[

I RP Demod Parameter setting 1
[ ==]
[ 0. Finger Energy & Position Display 1
[ 1. Finger EPOCH. 1

[

2. Lower Threshold. ]
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3. Walsh code Set.

4. DataRate Set.

5. Deinterleaver Set

6. Rx Parameter Status

—— e r— —— ——

Press any key to return menu from running.

Select No. 4.

Enter data rate [32,64k, 128k, 144kbps(default=64k)] . 32

Set to 32k

— et e

RP Demod Parameter setting

0. Finger Energy & Position Display
1. Finger EPOCH.

2. Lower Threshold.

3. Walsh code Set.

4. DataRate Set.

5. Deinterleaver Set

6. Rx Parameter Status

L T e T T e T e e B e e B e B e B B e Bl e |

Press any key to return menu from running.

Select 0
Finger Energy & Position Display

Enter Display Time(every(1)/twice(2)....) Select 10

Scale Set to 10

Pos : 76802 , Erg : 57232
Pos : 81602 , Erg : 6352
Pos : 86402 , Erg : 8528
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3) Type enter when failing to capture lock (Position value is changed sequentially
or the energy value is not constant)

RP Demod Parameter setting ]

. Finger Energy & Position Display |
. Finger EPOCH. ]

. Lower Threshold. ]

. Walsh code Set. 1
. DataRate Set. 1
. Deinterleaver Set ]

. Rx Parameter Status ]

DO WN Ao

Press any key to return menu from running. 1

BER Test Menu 1

0. RP Tx Mode ]
1. RP Rx Mode ]

e P p— = pm— P ey P e P P e P e e ey ey . —y

[ Select number or Press Enter to quit Select No.1

RP Demod Parameter setting ]
]
. Finger Energy & Position Display |
. Finger EPOCH. 1
. Lower Threshold. ]

. Walsh code Set.

. DataRate Set.

. Deinterleaver Set

. Rx Parameter Status

a N h LN = O

r— e e pe— e e P ey Py e ey Py

Press any key to return menu from running. |
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Select No. 1
TT_FN_CTL Slew Lock Set

Enter Slew Number(default=0) : Input 480

Set to 480
Finger Epoch

RP Demod Parameter setting

. Finger Energy & Position Display
. Finger EPOCH.

. Lower Threshold.

. Walsh code Set.

. DataRate Set.

. Deinterleaver Set

. Rx Parameter Status

Press any key to return menu from running.

— o e e — e - e e
@ ot h W N-=O0O

Select 0
Finger Energy & Position Display

Enter Display Time(every(1)/twice(2)....) Input 10

Scale Setto 10

Pos : 498 , Erg : 150560
Pos : 499 , Erg : 150560
Pos : 499 , Erg : 150560
Pos : 499, Erg : 150560

4) Press enter when capturing Lock.

5) Select 2 from the above screen and input 0. Then, press enter.
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4.8 During this time, mount a fixed attenuator so that the level of signal inputted
becomes 30~-35dBM in the perspective of power meter mode of AWGN Generator.

4.9 Adjust the Step Attenuator so that the level of signal inputted to the RF Main Port
of RP becomes —116dBm.

4.10 For RIU, the closed loop power control function of backward traffic channel should
not be operated.

4.11 Receive certain data from the BER measurement equipment at 32Kbps and then,
send them to RP.

4.12 Measure BER to evaluate whether the receive power that includes C value meets

the standard of Table 101.1.
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Transmit Channel Occupied Frequency Bandwidth Test

. Objective
1.1 Measure and verify the occupied frequency bandwidth (OBW) of transmit channel
sent out from the base station.

. Evaluation Criteria

2.1 In case total power allocated to the base station transmit channel is 43dBm (20W)
+1dB, the seizure frequency bandwidth of allocated channel should be within
10MHz of allocated frequency.

Reference
3.1 Compensation of loss generated from the cable, connector, and attenuator.
3.2 Measuring Instruments

Spectrum Analyzer: HP 8562A

Power Meter. HP 438A or better

. Testing Method and Result
41 Equipment configuration diagram

RPRR 2048 2048
High Power Diectional
Attenuatsr Coupler
PotsizMent_ T
jory
I
PASU L | racu
I i POWR
METER
upcu-T | | rFPu
[ SPECTRUM
cocu ANALYZER
I
PCPU | mmou

= ==

Occupied Frequency Bandwidth Measurement
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42 Set up the equipment as in the above.
4.3 Age the measuring instrument for 30 minutes or longer.
4.4

Set up the base station in order to send out a modulated signal loaded with pilot,

sync, paging, traffic, and PPCS channel as in the case of ratio of Table 103.1.

DM SETTING Order
1) Execute Mirror and set SP384. Then, enter *
2)
Button.
3)
“WLL-RP/CAI> is displayed.
4) Enter items in the following order.

First, check the status of current PCPU.

WLL-RP/CAIl> show-cai-db:::rp; A

go lo” and press the return key.

Press the Reset Button on the front panel of PCPU and then, press the UG

Connect the console to the PCPU Board and then, press the return key when

RP-4 DATABASE

RPC-RP Primary Trunk : 0

RPC-RP Trunk Usage : Oxf

LAPD state : BROKEN

Subscriber Number 10

Base Seed (I) : Ox8bedd33e
Base Seed (Q) : 0x81493f93
LAl ‘ - [02f0010104]
Pilot Ch Gain 445 -> Pilot channel gain value
Sync Ch Gain 1 87 -> Sync channel gain value
Paging Ch Gain 1 174 = Paging channel gain
value

Active PKT Slot 1
Active ACC Slot 1
Active CDC Slot 1
Modem Board Equip. : 0x0202
Modem Board Status  : 0x0202

— more —
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Available CDMA Ch(s) : 40

Next Alloc CDOMACh :0

Available HADAMARD(s): 116

Total In-Sve Call(s) : O

MMU Ch Seize Factor : [0] [0] [O] [0 [0] [O] [O]

RIU Application Ver : NONE

Set the gain of channel as follows when the above screen is displayed.

WLL-RP/CAI> set-pipwr:::371; 4

RPT:004:2400-01-01 04:24:05:M:COMMAND EXECUTED;

WLL-RP/CAIl> set-pgpwr:::345;

RPT:004:2400-01-01 04:24:13:M:COMMAND EXECUTED;

WLL-RP/CAI> set-sypwr:::173;

RPT:004:2400-01-01 04:24:20:M:COMMAND EXECUTED;

Check again the status of PCPU.
WLL-RP/CAI> show-cai-db:::rp;

RP-4 DATABASE

RPC-RP Primary Trunk : 0
RPC-RP Trunk Usage : Oxf

LAPD state . BROKEN
Subscriber Number :0

Base Seed (I) : Ox8be4d33e
Base Seed (Q) : 0x81493f93
LAl : [02f0010104]
Pilot Ch Gain 1371

Sync Ch Gain 2173

Paging Ch Gain 1345
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Active PKT Slot 1
Active ACC Slot o1
Active CDC Slot o1

Modem Board Equip.  : 0x0202
Modem Board Status  : 0x0202

-- more --

Available CDMA Ch(s) : 40
Next Alloc COMACh : 0
Available HADAMARD(s): 116
Total In-Svec Call(s) : 0

MMU Ch Seize Factor : [0] [0] [0] [0] [0] [0] [O]

RIU Application Ver : NONE

5) Verify whether the gain of pilot, sync, and paging channel is entered

accurately.

Then, record the base seed number or value (base seed for each equipment

is different).

6) Connect the console to the MMDU Board and then, press enter in order to
display the following initial screen. Date rate can be entered when 0 is

selected.

[ ==

MMDU REVISION DM Ver23][04/21]

= ]
]

0. Auto Initialize modem.
1. SEARCHER.
2. FINGER.

3. COMBINER.
4. MODULATOR.
5. Viterbi Decoder.
6. Parameter Status.
7. Clear Register.

— e = = - et o e

8. Access Channel Test.
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9. Signal channel test. ]

a. Power Control. ]
b. BER Test. ]
¢. Memory Write. : ]
d. Memory Read. ]
e. Auto Test. |

f. General Board Test. ]

g. RP Tx Test. ]

]

Press any key to return menu from running. ]
1

Enter data rate[32,64,128k(default=64k)] : 32

Set to 32k

Auto Initialization Completed!!

7) Press enter again.

\ ]
MMDU REVISION DMVer23[04/21] ]

0. Auto Initialize modem. ]
. SEARCHER. ]
. FINGER. 1
. COMBINER. ]
. MODULATOR. ]
. Viterbi Decoder. |
. Parameter Status. 1

. Access Channel Test. ]
. Signal channel test. ‘ ]

. Power Control. ) 1
. BER Test. ]
. Memory Wirite. i

[
[
[
[
[
[
[
[
[
[
[
[
[
[
(
[ d. Memory Read. ]
[

1
2
3
4
5
6
7. Clear Register. ]
8
9
a
b
c
d
e

. Auto Test. ]
[ f. General Board Test. ]
[ g.RPTxTest. ]
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[ ]
[ Press any key to return menu from running. ]

[ ]

8) Select g from the above screen in order to generate test.ch model for
transmission test.
Enter Channel number[1-8] : 6

6 Channel Selected
Enter PCS channel gain(default=0) : 86
Set to 210
Enter Traffic channel gain(default=0) : 244
Set to 49
Enter Mod. PCS channel walshO(default=7) : 7
Setto7
Enter Mod. Traffic channel walsh1(default=8) : 8
Setto 8
Enter Scramble seed(default=0) : 100
Set to 100
Enter PNseed Number[0-511]

9) As the number of PN seed, the number which is the same as the PN seed
number of PCPU should be entered.
[Manual Input:512] : 2

Set to ccbbbabe

Set to db527007
Pnl :ccbbBabec PnQ : db527007
SigGain  : 86 TrafGain : 244
Ch : 0 Scramble : 100
PCS Walsh: 7 Traf Walsh : 8
Ch o1 Scramble : 200
PCS Walsh: 9 Traf Walsh : 10
Ch 2 Scramble : 300
PCS Walsh : 11 Traf Walsh: 12
Ch 3 Scramble  : 400

PCS Walsh : 13 Traf Walsh : 14
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Ch 4 Scramble : 500
PCS Walsh : 15 Traf Walsh : 16
Ch 5 Scramble : 600
PCS Walsh : 17 Traf Walsh : 18

4.5 \Verify whether the desired value is entered in the above screen.

46 In the above measurement configuration diagram, measure insertion loss at the
frequency bandwidth used by the RF path that connects the RF output port and
power meter sensor (measured value: A).

4.7 Connect the power meter to the AICU Tx out port of RP using a directional coupler
that has been calibrated and RF cable.

4.8 Measure total power outputted from the RF output port using a power meter.

4.9 In case the output of base station is not within the specification of +43dBm +1dB,
adjust the output of UDCT of UDCU through RFPU so that the base station output
is within the specification.

Base Station Output setting

1. Connect the console to RFPU and press enter. Then, rfpu-act> is displayed.
rfpu-act.> show-udcu-volt;

2. When entering as in the above, the voltage value of UDCU of sector to be
measured can be known.
rfpu-act.> sef-udcu-tx:::a,3; .J
(If sector is alpha, it is a. If beta, it is b. If gamma, it is g. The voltage value
can be adjusted up to second decimal point.)
rfpu-act.> set-udcu-tx:::a,3.1; fpu-act.> set-udcu-tx.a,3.2; rfpu-act.>
set-udcu-tx:::a,3.3;

oers

4.10 Adjust the voltage value of Item 4.9 so that the output of base station becomes
43dBm +1dB.

4.11 Measure total power outputted from the RF output port using a power meter
(measured value:B).

4.12 Calculate total transmit power from the base station. Total power = (A+B)dBm

4.13 In case the item of 4.12 meets the specification of total power, measure the seizure

frequency bandwidth of actual transmit channel using the measuring function of the
seizure frequency bandwidth of spectrum analyzer in order to find out whether it
meets the specification.
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Table 103.1 Base Station Test Model .
.
Type No. of Power Ratio (linear) | Power Ratio (dB) Remarks
yp Channels
Pilot 1 0.2000 -7 Channel code 0
Sync 1 0.0437 -13.6 Channel code 1
Paging 1 0.1738 -7.6 Channel code 2 -5
Traffic 6 0.0871 -10.6 Variable channel code
PC ;
6 0.0120 -19.6 Variable channel code
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Voice Call and Capacity Check Test

1. Objective

1.1 Set up a test environment in the wire/wireless mode and check the number of RiUs
that can be called at the same time,

1.2 Check whether voice call between subscribers can be made when voice
broadcasting is not performed.

1.3 Check whether ring is activated in the RIU of terminating side.

1.4 Check whether the voice call is originated or terminated with 2 digits during the
dialing. ’

2. Evaluation Criteria

2.1 Set up a test environment in the wire/wireless mode. All the calls should be
connected normally to the traffic channel of base station at certain interval.

2.2 Check whether the voice call is originated or terminated with 2 digits during the
dialing.

2.3 Check whether ring is activated in the RIU of terminating side.

2.4 Al the calls connected should be disconnected normally when the lastly connected
call completes the call for a certain time (5 minutes).

2.5 At least 10 or more RIUs should be called simultaneously after the last call is
connected.

3. Reference
3.1 The test should be executed after connecting the base station and terminal in the
wire or wireless mode.
3.2 Set up an originating and terminating call in the WLL to WLL mode.
3.3 10 or more telephones should be available for use.
3.4 Set up RIU in such a way that 10 or more channels ¢an be used and then, execute
the test.

4. Testing Method and Result
41 Fortwo RIUs, set up two originating/terminating voice call paths in the WLL to WLL
mode. Then, for the remaining RIUs, set up voice call paths the same way. Then,
increase the number of calls made sequentially.
4.2 Check the normal call status. The connected call should be maintained.
4.3 Check the number of RIUs connected after making the last call for five minutes.
44 Check the normally completed calls.
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Simultaneous Call Test for Data and Voice

1. Objective
1.1 Verify whether voice call and data call can be made simuitaneously under the wire or
wireless test environment.
1.2 Verify whether the WLL system has one or more voice channel and data channel for
RIU.

2. Evaluation Criteria
2.1 A voice call should be connected between two RIUs under the wire or wireless test
environment.
2.2 The data call should be connected normally by using the data port of the same RIU
that the voice call is connected.
2.3 Verify whether the file is transmitted from one PC (RIU#1) to the other PC (RIU#2)
without errors. And verify whether the voice call is made normally, at this moment.

3. Reference

3.1 Perform the test after the configuration of the base station and terminal in wire or
wireless mode.

3.2 Set up the originating /terminating call from WLL to WLL between RIU.

3.3 Prepare two telephone sets, and two PCs or notebook PCs.

3.4 For the data test, NetMeeting program of Microsoft used for the file transmission
between the two PCs. And suppose that the IP address of the PC to which the file
will be transmitted is known already.

4 Testing Method and Result

4.1 Set up two originating and terminating voice call paths with WLL to WLL between two
RlIUs, and verify whether the communication is normal. At this point, keep the call
connected.

4 2 Enable the interface to Internet by setting up PPP connection through the telephone
interface networking which is connected to two WLL terminals.

4.3 Execute NetMeeting program on both PCs.

4.4 Perform the connection through Net Meeting on one PC with the IP address of the
other PC.
When the connection is tried through Net Meeting on one PC, the message that the
connection request is arrived from that PC is displayed on the screen of the other PC.
Then, click accept button in order to establish the connection between the two PCs
through Net Meeting.
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4.5 Click the file transmission button one PC, then the file transmission window is
created.

4.6 On the created file transmission window, select the file to transmit it to other PC.

4.7 When the file transmission is completed, compare the file, which is transmitted to the
other PC with the original file. In case the two files are the same, it means that one-
to-one packet transmission is available.

4.8 Complete the voice call and the data call normally.
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PART 1 WLL System
1. System Overview

WLL system consists of Radio Port Controller (RPC) that accesses WLL local exchange (or
equivalent circuit generator) and controls up to 16 Radio Ports (RP), RP that provides
wireless connection between subscribers, Radio Port Operation and Management (RPOM)
that manages the entire network, and Radio Interface Unit (RIU) that provides voice and
data service according to subscribers’ selection.

The design of the system is such that major functions have been duplicated for higher
service stability and reliability. In addition, the system can be expanded easily to
accommodate increased number of subscribers and system changes for function
improvement. In addition, the operation terminals provide graphic user interface for
operator’s convenience for system fault repairing and maintenance.

1.1 System configuration diagram
WLL SYSTEM
el «—zZ >

o I e S
: Out-door Ant. Pt
X | [He ] R

(Circuit Mpde) RPC

RPC : Radbo Port Controber + Nelwok Mairgtananca Canier

RP  :RafoPot Gmﬂc : Comon Air interface
RU  :Radic interfacs Ut N :Nebwork Interface
RPOM : Racio Part Oparation & Mainlenance U Userinterface
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1.2 WLL system configuration

O Radio Port Controller (RPC)
O Radio Port (RP)
O Radio Interface Unit (RIU)

O Radio Port Operation & Maintenance (RPOM)

Page: I-2
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1. RPOM Overview

PART II RPOM

RPOM

WLL consists of local exchange, Radio Port Controller (RPC), Radio Port (RP), Radio
Interface Unit (RIU). RPOM is a workstation for the operation and management of RP.
RPOM runs on UNIX system and provides Graphic User Interface (GUI) for users by
default. Since RPOM is easy to use and provides various information, it is very useful for

the system maintenance.

2. RPOM Specification

2.1 Hardware specification
Model name Items and specification Quantity

- SUN ULTRA 2 Workstation Model 1300

— Two 300MHz ULTRASPARC-II Processor

- 2MB External Cache/CPU

- 1GB Main Memory & 32KB Cache

- 9GB 7200RPM Intemnal F/W SCSI-2 DISK
Al4-UECI1-9L-512AH 1

-4 SBUS (64BIT, 25MHZ)SLOTS & 1 UPASLOT

~ Two RS-232C/RS-423 Serial Ports

— One Centronics-Compatible Parallel

- 10/100Mbps Fast Ethernet

- Creator 3D Series 3 Graphics Card
X3518A — Keyboard & Mouse 1
X7121A-K — 21”Color Monitor 1
SG-XDSK010B-18G - 18.2GB/7200RPM Disk Unipack 1
X6003A —3.5Inch 1.44MB INT FDD ULTRAZ2 with Cable 1
X6166A - Intemal SUNCD 32X 1
SG-XTAPAMM-011A — Tape 12GB 4mm DDS-3 UniPack 1
X3856 - Cable 68/68 Pin 2
X1049A - OPT QUAD F;_istEthemct W/SW 1
HUB - 3COM 24Port Ethemet Hub 100Mbps 2
SOLD-2.5.1-45 - Korean SOLARIS 2.5.1 DT 1

ORACLE7.3.3 RDBMS (8 Named User)
ORACLE - SERVER .
(Runtime) - SQL*PLUS

— SQL*NETSERVER-
081-8.1.1-8 - SUNLINK OSI 8.1.1 1
HP OPENVIEW - HP OpenView DM 4.23 (Runtime) 1
STYLUS-1500H InkJet Printer ) .

~ A4, B4 Size, a leaf, continuous paper, 720DPI

Page: 11-1
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2.2 Software configuration
1 5 N
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O Task description

RPOM

‘. Description
taskmpr Start and management of EMS software
1 | main-c GUI function
2 wllevent Event processing
3 wildown Downloading function
System-related 4 wlliwfal Collection of billing faults
(EMS functions) 5 | wllsnmp RPOM-RPC communication
6 wiltrap Trap data -reception
7 | wlipoll Monitoring the links between RPOM-RPC
8 wllpm Collection of performance data
9 wilhelp Help function
Tmnmgr Start and management of TMN agent interface software
10 | tmnconf System configuration
TMN Agent 11 | tmnmme Control
Interface 12 | tmnalarm Fault management
13 | tmnpm Link configuration
14 | tmnsub Registration/deletion/change of subscribers

@ smp-o10-HWA210
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PART I

1. RPC Overview

RPC

RPC accesses WLL local exchange (Or other equivalent unit) through V5.2 protocol and
processes the calls of voice subscribers by compressing voice data and transmitting them to
corresponding RP. RP transmits/receives voice data to/from Radio Interface Unit (RIU) by
wireless. As for packet data, PPP packet of a terminal is transmitted to RPC via RP and RPC
converts the packet data into Ethernet frame and transmits them to the data network for the

terminal data service.

Besides the above, RPC performs RP management and call processing and interfaces with

RPOM through Ethernet.

2. RPC Specification

Basically, one rack accommodates two RPC shelves.

One rack can be extended to have four RPC shelves and the specification of each

configuration is as follows.

i ] s

+ . iConfig Shelf. Shel
RP accommodation capacity 16 RP 32RP 48 RP
Number of trunks between RPC-LE 16 E1 32 El 48 E1
Number of trunks between RPC-RP 16 E1 32E1 48 E1l
Number of accommodated V5.2 1 2 3 4
Maximum call processing capacity About 20,000 | About 40,000 | About 60,000 | About 80,000
BHCA BHCA BHCA BHCA
Maximum subscribers 5446 subs 10,933 subs 16,379 subs 21,825 subs
[Calculation standard: 0.09 Erlang per one subscriber]
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3.

3.1

RPC Configuration

Total configuration block diagram (1 Shelf)

El

Interiaes

Ipietines|

Ethemet

CCPU
DATA misrfacs -
32 Kbps ADPCM Transcoder || | |1
Exchanger ] DSCU
El CMCU
or B TRKI6LY | TRKI16
Circuit n::g:’ ]
Generator
_—
Modem/ FAX
Dectector
TSIU Module
X T
= I
Synch. .
Part
PCM PCM PCM
BUS(A) BUS(B) BUXC)
Ethemet{SNMP/FTP/TELNET] . |PDRU
RPOM Ve LAN o
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Network
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3.2 Basic configuration by the unit of shelf
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33 RPC installation diagram

A A !
5 POP
A 4
3 AIR BAFFLE
y
g
SWITCHING SHELF #4
A 4
a
Z
_ SWITCHING SHELF #3
h 4
4
g FAN
h 4
A
2
B SWITCHING SHELF #2
v |
7 N
f
] I SWITCHING SHELF #1
A 4
A i
gl FAN
h 4
A 4 _

W x DxH=600 x 600 x 1800 mn

34 RPC extension unit
The basic rack configuration in B can be extended based on V5.2 interface or the
accommodated subscriber for each shelf.

For each shelf, the basic rack configuration can be extended for each V5.2 or each 5,000
subscribers.
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35 RPC wiring diagram

SHELF ALAN

EXTERNAL OFF ICEE ALARM

SYSTEM -48 218

EXTERNAL =48 9194

- B o
L;::ﬁ%&ﬂ%{ﬁt ) PCU CABLE (LE / IWF / RP)
LAN CABLE ( TO HB)—>
FPOM
LAN CABLE {INTERNETZ! ) PCM CABLE (LE / IWF / FP)
PACKET DATA ROUTING
LAN GABLE ( TO HB)—>
RPOM
FAN
LAN CABLE (INTERNETZ ) PCM CABLE (LE / IWF / AP)
PACKET DATA ROUTING
LAN GABLE ( TO HB)—>
APOM
LAN CBLE {INTERRETY )
PACKET DATA ROUTING PCM CABLE (LE / IWF / RP)
LAN CABLE ( TO HB)~>
APON
FAN
BE SASRE
CABLE
FAN ALARM
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4. Functions of Each RPC Hardware Block
4.1 rpC Main Control Unit (CMCU)

(1) CMCU overview
CMCU starts up the system and initializes all the hardware of the equipped cards. After
the hardware initialization, CMCU initializes software to hardware and manages faults
and status and reports the fault status to RPOM by accessing Ethemet. CMCU also

switches calls and controls the voice compression and performs the following major
functions.

Initializes cards and manages card status.

Manages faults and stores the status report to RPOM.

Controls the system with RPOM by accessing Ethernet.

Performs call switching and voice compression control.

Stores each card software and downloads software.

Processes and controls alarms of the centralized alarm panel.

Sets up the equipment system clock.

Provides the redundancy switchover.

Provides NMS channel function (one time slot of E1) for the communication
with RP.

(2) CMCU configuration
The detailed configuration diagram of CMCU is as follows.

HLvAY

cMCU Bus

FRONT
COMSOLE

—_—
N i LAN PORT A&
Py I P+ A A

—

i

e —

PR LAw FORT B
e cnetia L £ i OmASET)
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(3) CMCU description

e Processor and DRAM part
- It is the main control processor of CMCU and it uses DRAM as memory and
controls peripheral devices.

e Cache and tag

: They support the processor in order to enhance the system performance.

System controller

: It is a peripheral device of the processor. It supports the functions of CPU and
controls other peripheral devices.

Ship set

: It bridges A bus to B bus so that the input/output can be connected to B bus and it
controls the hard disk.

e Disk

: In this medium, all firmware of CMCU, software of low-level units, and RPC
status management and configuration information are stored.

Packet controller

: It provides the path for the communication with PMCU of RP in relation to the
operation and maintenance of RP.

e LAN controller A/B
: It provides the Ethernet interface for the communication with RPOM. It 1s
redundant with active CMCU 2 port and standby CMCU 2 port per RPC.

® 1/0 accelerator and memory block '
: It is a memory block shared between active CMCU and standby CMCU for the
redundancy of CMCU.

FPGA and PLD

: FPGA provides the interface with the alarm panel of CMCU and RPC and PLD
generates the controlling signals between the processor and the I/O devices in

CMCU unit.

(4) Description on LED on CMCU front side

: 3 2 Status
STS Green The board is enabled.
Red The board is disabled.
ACT Green The board is active.
STB Green The board is standby.
CRT Red When an alarm affecting the system seriously occurs,
MAJ Red When an alarm affecting the system occurs,
MIN Yellow When an alarm not affecting the system and when the service is maintained ,
despite the alarm,
ACO Green When audible alarms are blocked
@ smp-010-HWA210 Page: III-7
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4.2 rpC Call Processing Unit (CCPU)

(1) CCPU overview
CCPU processes voice calls and data calls and manages TRK, TSIU, and DSCU

indirectly through CMCU and reflects the management result for the system resource
management.

(2) CCPU configuration
cMCu CCPU

APPLICATION S/W -: APPLICATION SW [}

-

INTERFACE
FUNC. MOD

1
) INTERFACE

FUNC. MOD

1)
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(3) CCPU description
e Shared card status
CCPU shares the board deletion/insertion information and the board redundancy
information with CMCU through the shared memory and monitors the information
periodically.

Voice call and data call processing
CCPU interfaces with the local exchange through V5.2 protocol and processes
voice calls. It also processes data calls through PDRU communication.

Call processing statistics and storage
CCPU accumulates and stores the statistics related to all the calls processed
through RPC and reports the statistics to RPOM through CMCU.

e Redundancy switchover function
When a fault occurs in CCPU during the operation, CCPU switchovers without
stopping the call service.

e LAPD communication with RP

e Software downloading function

(4) Description on LED on CCPU front side

STS RED The board is disabled.
GREEN The board is enabled.

ACT GREEN The board is active.

STB GREEN The board is standby.

Page: III-9
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4.3 Time-Slot Interchange Unit (TSIU)

(1) TSIU overview
Controlled by CMCU, TSIU distributes the subscriber data allocated from WLL local
exchange (or other equivalent unit) to the corresponding RP. It also synchronizes the
RPC clock and provides the system clock. TSIU is redundant.

(2) TSIU configuration
— .
= B e
* HIGHWAY N
__ A
.
e s cmcu !
— ADDRESS / DATA BUS INTERFACE |
... Y-/ 0 = I
[ — I
) (BUFFER) |
BUF- TSI o —1BUF- !
FER 16 x 16 <7 TT|FER T - i
HIGHWAY .
h '| l —
| e e
H
| :
Iy '
L—  outruT e CLOCK —-- cLock
CONTROL #— CONTROL INPUT
Losic (- —— LoGic { pART !
T  —
v
osc DPLL cLock |
L OUTPUT
20.0MHz PART |
‘
LED LED
DISPLAY CONTROL
TEST
PATTERN [t MOTHER BOARD
(3) TSIU description
s DPLL

: It is a digital PLL circuit that generates synchronization clock with the clock
received from the external network.

Output control logic
: It is the logic part that controls the output by the unit of time slot. It enables the
time slot multiplexing at 2Mbps.

Clock control logic
. It selects an external network clock or E1 trunk and controls it to use as the
system synchronization clock. When the clock fails, the next clock (RCV) is
automatically selected based on its priority.

e OSC
: It 1s a 20 MHz oscillator input to DPLL.

Local exchange capacity
: 16E1 X 16E1: Voice class (Default)
2E1 X 2E1: Data class (Default) - * Variable

Page: 11-10
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e Clock input part
: It is the logic circuit part where the extemal tributary clock or the receive
tributary clock is selected.

® Clock output part
: It is the logic circuit part that divides and outputs 4MHz and 8KHz clock that are
synchronized to DPLL.

+ Controlled by CMCU, TSIU switches the time slots from 16 El input/output
trunks in order to rearrange the subscriber data (time slot) allocated from
WLL local exchange (or other equivalent unit) to each corresponding RP.

e CMCU interface
: It provides the address, data, control bus interface part for CMCU to control
TSIU.

e LED control part
: This control part indicates the unit status and the clock status on the front side of
the unit with LED.

e LED indication part
: This part consists of two-color LED and single color LED and indicates the unit
status and the clock status by lights.

(4) Description on LED on TSIU front side

B

STS GREEN on Normal card
RED On Abnormal card

ACT GREEN On Active status

STB GREEN On Standby status

RCVO GREEN blinks | The green light blinks when RCV0 is used as the system clock.
GREEN On ‘When the receive tributary clock is normally received.

RCVI GREEN blinks | The green light blinks when RCV 1 is used as the system clock.
GREEN On When the receive tributary clock is normally received.

RCV2 GREEN blinks | The green light blinks when RCV2 is used as the system clock.
GREEN On When the receive tributary clock is normally received.

ROV3 GREEN blinks | The green light blinks when RCV3 is used as the system clock.
GREEN On When the receive tributary clock is normally received.

EXTO GREEN blinks | The green light blinks when EXTO is used as the system clock.
GREEN On When the external tributary clock is normally received.

EXTI GREEN blinks | The green light blinks when EXTO is used as the system clock.
GREEN On When the external tributary clock is normally received.

INTC GREEN blinks | The green light blinks when INTC is used as the system clock.
GREEN On When the internal tributary clock is normally received.

@ smp-010-HWA210
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44 Trunk 16-channel (TRK16)

(1) TRK16 overview

TRK 16 unit converts unipolar data from DSCU unit into multipolar pulse and transmits
the pulse to the remote station and converts the multi-polar pulse from the remote
station into the unipolar data. Then TRK16 unit generates the clock and provides the
clock for TSIU and transmits the received data to DSCU. TRK 16 monitors the status
of each trunk in units and when a trunk status is not normal, it issues alarms and reports
the status to the system For the trunk and unit test, TRK16 performs loopback for local
and remote stations and transmits remote station alarms.

Provides 16 E1 channels for each unit.

Supports HDB3 or AMI line code.

Recovers the reception clock

- It converts the multipolar pulse from the remote station into the unipolar pulse
and provides the clock extracted from the received data as the system reference
clock. (TSIU\receives the clock.)

(704 2048Kbit/s E1 frame interface

CRC, HDB3, frame word error monitoring

Line monitoring and alarms

- If there are too many 0 in the data received from the remote station or if there
are no received data due to the line snapping, the regeneration of the clock is
not possible. Therefore, TRK16 detects NO DATA and issues alarms and turns
on red LED of the related channel.

Remote station Alarm Interface (RAI)
CCS Signaling support

LoopBack (LLB, RLB)
- TRK16 can perform Local LoopBack (LLB) and Remote LoopBack (RLB) for
the digital terminal for the test of each line and unit.

LLB Trunk line ALs

TRKEI :I TRK16

<TRK16 loopback configuration diagram=>

e Channel LoopBack
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(2) TRK16 configuration
The configuration of TRK16 is as follows.
SYSTEM ¢ » LOCAL LOCAL
INTERFACE PROCESSOR MEMORY
HIGHWAY |4 » FRAMER »|  TRANCEIVER
INTERFACE [
(3) TRK16 description

e System interface
: It interfaces between CMCU and the local processor through DPRAM and the

buffer.
Highway interface

: It connects the system highway to the framer.

Local processor

: It is the main control processor of TRK16. It processes alarms and controls the
framer and transceiver.

e Framer

: It frames or deframes E1.

Local memory

: This memory consists of the flash memory and SRAM where the boot program
and application programs are stored.
e Transceiver
: It performs the line interface function.

(4) Descriptions on TRK16 front LED

STS RED The internal TRK 16 is initialized or disabled.
GREEN TRK16 is enabled
OFF Channel is standby.
CHO RED No data or loss of sync
| GREEN Channel is active.
CH15
GREEN blinks The remote station alarm is received.
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4.5 Digital Signal Compression Unit (DSCU)

(1) DSCU overview

RPC

DSCU transcodes 64 kbps A-law PCM signals in the voice band by compressing and
restoring to 32 kbps ADPCM signals in order to provide the voice service in 64 kbps A-
law PCM or 32 kbps ADPCM mode. It also performs Barer Channel Modification
(BCM) by detecting the tone signal of facsimile or modem and converting 32 kbps
channel bandwidth to 64 kbps bandwidth.

o It accommodates four E1 trunks per unit.

e Input trunk interface

- It selects and controls maximum four E1 trunks among the 16 El trunks from
WLL local exchange (or other equivalent unit).

Output Trunk Interface

- It selects and controls E1 trunks of RP.

e It compresses and restores voice signals.
- It compresses and restores voice between 64 kbps A-law PCM mode and 32
kbps ADPCM mode and controls the voice data.

Tone Detection

- It detects facsimile and model signals and requests the channel modification.

(2) DSCU configuration
The detailed configuration diagram of DSCU is as follows.
OUTPUT
Y p—
TRUNK 64Kbns
MODEM P OUTPUT
| "% TONE | [« vl 1 x|
SELECT DETECT | SELECT
FAX .
TONE - >
T DETECT OU ”DIEUT
RX L.
SELECT | AEbes SELECT
\ / ? 3 R A
INPUT OUTPUT
RX RX
TRUNK TRUNK
y 3
INPUT COMPRATESION OUTPUT
CONTROL CONTROL CONTROL
L
o M —
MCU
Page: III-14

@ smp-o10-HWA210

Issue: 1.0



H/W Manual RPC

(3) DSCU description

¢ Input TX/RX selector
: It receives the input trunk allocation information from CMCU and selects a
corresponding trunk.

¢ Output TX/TX selector
: It receives the output trunk allocation information from CMCU and selects a
corresponding trunk.

e Modem/facsimile tone detector
: It detects whether a subscriber uses the modem or facsimile and reports the result
to CMCU.

e Voice compression part
: It receives the compression rate control information from CMCU and
compresses voice in the voice encoding method at the rate. (64 kbps A-law PCM,
32 kbps ADPCM)

(4) Description on DSCU front LED

[nternal DSCU is initialized or disabled.

RED .
(The trunk is not yet allocated.)
STS
GREEN DSCU is enabled.
ACTO OFF The corresponding trunk is not yet allocated.

ACT3 | GREEN On The corresponding trunk is active.

4.6 Packet Data Routing Unit (PDRU)

(1) PDRU overview

(2) PDRU configuration
(3) PDRU description

(4) PDRU front description

Page: III-15
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5. RPC Software

5.1 RPC-CMCU

(1) RPC Main Control Unit (CMCU) software
This software is the main process that manages RPC system. It manages and controls
the RPC status, faults, downloading, restarting, redundancy, and RP system path.

RPOM

Timer

(PM collection, Periodical status report,
System diagnosis)

LAY |SNMDP)|

Environment

monitoring unit
Server

Figure 3-1.

RPOM IF
poul
RPIF ¥ 23
Emron IF
Bosrd IF
CPU T8I TRE DSCT
IF IF IF ¥

CMCU software configuration diagram
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(2) CMCU execution module loading structure

Device nitalgation
(DRAM , SRAM , D 5K, LAN)

Board state ?

¢——'Act've State

Setup of hterface on (APOM)
high—levelsystem

(SNMP)

Reboot
v

Restart type ?

Heset—l

nitaligation of
resource board

hitklgation of resource
board

D ——"

 —

system (RPOM )

Applicatbn downbading
request to high-level

o}

PLD (Program ing Loadng Data
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high-leve|system (RPOM )

Restart

Yes

ownbadn
com p keled

Downlbadn
Qm pb gd
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Resource board setthg based
on operatbn nfom atbon

Figure 3-2.

J

v

Standby State

A 4

Set up of nterface
between each board

Setup of duplicatin
hterface

¥

.

nhterface re-set up of
high kvelsystem (RP)

D Bk m irroring request tol

actve

v
Timeractvaton PM

;

tollection, periodic statu
reporting, system

o7

diagnosin

Activaton of self

diagnosing tmer

0 peratbn status

CMCU execution module loading system

0 peraton standing
status
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(3) Function of each CMCU module

A.CPU interface module

This module interfaces with rpC Call Processing Unit (CCPU).
The main functions of this module are as follows.

It controls the redundancy.

It processes the board fault notifications.

It notifies RP configuration information and resource (Trunk & Vocoder) setup
information.

It requests V5.2 interface information and processes the responses.

[t requests to inquire the subscriber information and processes the responses.

It processes the subscriber operation notification.

It processes and responds to the requests to set the call processing resources. (It
sets the input/output port of TimeSlot Interchange and Vocoder to
Enable/Disable.)

It requests PM and processes the response.

B.TSI iqterface module

This module interfaces with Time-Slot Interchange Unit (TSIU).
The main functions of this module are as follows.

It manages and controls the redundancy.

It processes the board fault notifications.

It controls TimeSlot interchange.

It sets up and controls the receiving clock source.

C.TRK16 interface module

This module interfaces with Trunk 16-channel (TRK16).
The main functions of this module are as follows.

It manages and controls the channel redundancy.

It processes the board and link fault notifications.

It sets up and controls Loopback tests and BER measurement requests.
It requests link PM and processes the responses.

D.DSCU interface module

This module interfaces with Digital Signal Compression Unit (DSCU).
The main functions of this module are as follows.

It processes the board fault notifications

It sets up and controls in-out trunks on channels.
Control enable/disable for TimeSlot resources.
It processes the tone detection notification

@ smp-010-HWA210

Page: III-18
Issue: 1.0



H/W Manual RPC

E. Status management module
This module manages the status based on the status system of WLL system and
when there are changes in the status, it reports the changes to the high-level

systemt.
, Description
NORM _ACT ¥ v y Redundant or single processor or device is active normally.
NORM_STB y y Redundant or single processor or device is standby.
NORM BUSY \/ The resources are allocated and the call is being processed.
NORM_IDLE Y The resource is idle and performs no call processing.
NORM_SDWN Normal device, or resource, or link is stopped and standby
J N J on request of operators. No additional service is provided
and when the current service is completed, this status
transits to NORM_MBLK.
NORM-MBLK All the operation of normal device, or resource, or link is
v v vy stopped on request of operators. (No fault or no status
change message is generated.)
ABNO-MBLK Abnormal device, or resource, or link is stopped on request
V ) v of operators. (No fault or no status change message is
generated.)
ABNO_OBLK The operation is automatically stopped temporarily by the
main processor of each system. Or when a fault occurs in
y v ) the device including a resource or link and the devices fails
to operate normally, the resource and the link enters into
UNBLOCK status.
ABNO_INIT N J When a processor fails to operate normally for
downloading, or when a device is initialized for restart.
TEST J N Ny A device, or a resource, or a link is tested for the detection
of its performance
ABNO _EJT ¥ o The card is ejected.
ABNO FLT y o v Abnormal operation because of a bad card or resource
NEQ_RDY N J As for a device or a link including a resource, it is not
configured but installed.
NEQ_EJT N J N As for a device or a link including a resource, it is neither
configured nor installed. (Blank status)

Table 3-1. WLL system status list
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You can inquire the following status with MCU console command.
a. Inquiry of software version

Command: show-ver;

PHCU>show-ver;

BSP : v1.01, 15:44:36 Feb 14 2000

RPT:0051:2000-02-25 11:36:51:VER:1.64c (Feb 18 2000 09:17:54);
Figure 3. Execution example — Inquiry of software version
b. Inquiry of the current system status
Command : show-sys;
CHCU>shouw-3ys:;

.......... WLL SYSTEM STATUS i e

SL CNAME : CTYPE - ETYPE[HWVER-SUVER] STATUS hE8TS [mSTS] ALARH
00 CMCUD : CHCU - CHCU [1.01c-1.63c] NORM ACT ACT[ACT] NOR
01 CHCU1 : CHMCU - CHCU [1.01c-1.63c] NORM STB STB[STH] NOR
0z CCPUO : CCPU - CCPRU [1. 01c-9.75d] NORM ACT ACT[ACT] NCR
03 CCPU1 : CCPU - BLANK[xxxxx-xxxxx] ABNO EJECT STB[STB] HaJ
04 TSIUO : TSIU - BLANK[xxxxx-xxxxx] ABNO EJECT STB[STEB] MAJ
05 TSIU1 : TSIU -~ TSIU [1.00c-0.000] NORI‘I_ACT ACTIACT] NOR
06 TRKO : TRK16 - BLANK[xxxxx-xxxxx] ABNO EJECT DIS[ENAL] CRT
07 TRE1 : TRK16 - BLANK[xxxxx-xxxxx] ABNO EJECT DIS[ENA] CRT
08 TRKZ : TRK16 - TRK16[f.f85-1.18b] ABNO FAULT ENA[ENA] MAJ
09 TRK3 : TRK16 - BLANK[XXXXX-XXXXX] ABNO EJECT DIS[ENA] HAJ
10 SSLO0  : DSCU - BLANK[Xxxxx-XXXXX] ABNO EJECT DIS[DIS] HAT
11 58L1 : DSCU - BLANK[xxxxx-xxxxx] ABNO EJECT DIS[DIS] HAJ
12 58L2 : DSCU - BLANE[xxxxx-xxxxx] ABNO EJECT DIS[DIS] MAJ
13 S5L3 : BLANK -~ BLANK[XXXXX—XXXXX] NEQ_EJECT DIS[DIS] NOR
14 35L4 : BLANK - BLANK[xxxxx-xxxxx] NEQ EJECT DIS[DIS] NOR
15 SS5L5 : BLANK — BLANE[xxxxx-xxxxxX] NEQ EJECT DIS[DIS] NOR
16 SSL6 : BLANK - BLANK[xxxxx-xxxxx] NEQ EJECT DIS[DIS] NOR

Figure 3-4. Execution example — Inquiry of the current system status

CNAME :
CTYPE:

BLANK :

ETYPE :
HWVER,SWVER :
STATUS :
bSTS[mSTS] :

ALARM :

Shelf slot name label
Configuration unit type

The slot is not yet configured.

The equipped unit type

Hardware and software version

The unit status based on the system status list.
Display for debugging, the actual board status and

management status

It shows the top class alarm that occurred in the unit.
Alarm class is classified into CRT/MAJ/MIN/NOR (normal).

@ smp-010-HWA210
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¢. Inquiry of RP configuration information and link connection status

Command : show-rp-link;

CHCU>ghow-rp—link;_ .
====== RP Sygcem Infomation

No. RPID Pri Rpc-RBp LinkInfo Rpc~Rp ImmuxLinkOfOutTrk LID HDLC Conn-State

00 0051 00 10000000-000000D0 00-00 0000ODDO-00000000 D1 OO0 RELEASED

Figure 3-5. Execution example — Inquiry of RP configuration information and link connection

status
- RPID: ID of the configured RP (16bit HEX)
- Pn The number of primary link connected to RP (0-15)
~  Rpe-Rp LinkInfo: Among the 16 links, the information of the link (1) allocated to the RP
- RpcRp: RPC link number and its corresponding RP link number
- InmuxLinkOfOutTrk : DSCU output link indication (1) corresponding to PRC link ]
number
- LID: LAPD Protocol Logical ID, It is used as RP identifier.
- HDLC: It indicates HDLC channel number.
- Conn-State : It shows the connection status of the RP and LAPD protocol

interface. ESTABLISHED (connected)/RELEASED (disconnected)
d. Inquiry of TRK and DSCU channel status

Command: show-sts-ch;

CHCU»=haw-ata—ch;

TRKUO : ABNOQ_EJECT ABNO_EJECT ABNO EJECT AENO_EJECT ABNQ EJECT ABNO_EJECT
ABNO _FJECT ABNO EJECT ABNO EJECT ABNO EJECT ABNO_EJECT ABNQ_EJECT
ABNO_EJECT ABNO_EJECT ABNO_EJECT AENG_EJECT
TREU1 : ABNO_EJECT ABNO_EJECT ABNO EJECT ABNO_EJECT ABNO_EJECT ABNO_EJECT
XBNO_EJECT AENO EJECT ABNO_EJECT ABNO_EJECT ABNO EJECT ABNO EJECT
ABNO EJECT ABNO EJECT ABNO_EJECT ABNO_EJECT

TRKUZ : ABNO FAULT NORM STB NORM_STB NORM_STB NORM_STR NORM_STR
: NORM STA NORM_STH NORM_STB NORM_STB NORM_STB NORM STB
: NORM_STB NORM_STH NORM_STB NORM_STH

TRRU3 : ABNO_EJECT ABNO_EJECT ABNO EJECT ABNO EJECT ABNQ EJECT ABNO_EJECT
ABNO_EJECT ABNO_EJECT ABNO EJECT ABNO EJECT ABNO_EJECT ABNO_EJECT
ABNO EJECT AENO EJECT ABNG EJECT ABNO EJECT

oo

DSCUD : ABNO EJECT ABNO EJECT ABNO_EJECT ABNO_EJECT
DSCU1 : ABNO EJECT ABNO_EJECT ABNO_EJECT ABNO_EJECT
DSCUZ : ABNO EJECT ABNO EJECT ABNO EJECT ABNO EJECT
DSCU3 : NEQ EJECT NEQ _EJECT NEQ EJECT NEQ EJECT
DSCU4 : NEQ EJECT NEQ_EJECT NEQ EJECT NEQ_EJECT
DSCU5 : NEO_EJECT NEQ EJECT NEQ EJECT NEQ EJECT
DSCU6 : NEQ_EJECT NEQ EJECT NEQ_EJECT NEQ_EJECT

Figure 3-6. Execution example — Inquiry of TRK and DSCU channel status

This command shows the status of TRK16 — 16 Channel and DSCU - 4
Channel. ‘
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e. Inquiry of LE/RP link resource status

Command : show-trk-sts;

CHCU>show—trk—st=s>

WLL RPC TRUNK USAGE DISPLAY { T:BUSY —:IDLE ]
- - { .:XBNO_EJT/NEQ_EJT ]
, FIABNO FLT )|

RN
W
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[
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O w

@) = . « v - 0 . .. e e e e e e e « ¢ e 2 e s s = N
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LE22 %] t & 2 4 5 & 5 & P e .
LEL1Z £x) = . . . - . o o o - C o e e e e e ..
LE13 [X] 2 & ¢ 4 ¢ « & s« « o = « 2 = « 2 » a2 s » a
LE1% [x] -

LE1& ([x] 1 -

‘
N
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Pov e ke v aa
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Figure 3-7. Execution example — Inquiry of LE/RP link resource status

The status of each resource is indicated as follows.

€’ Not Used 's':  Signal Path
‘m’; Manager Path (Timeslot 31 - “': NORM_IDLE
RPTRK) :
‘B>: NORM_MBLK 'S': NORM_SDWN
‘X ABNO MBLK ‘T': NORM BUSY (ASYNC USE)

‘x> ABNO_OBLK

“V’: NORM_BUSY (PSTN 32K fronttrear
used) .

‘7 NORM_BUSY (PSTN 32K front used)

‘r’>:  NORM_BUSY (PSTN 32K rear used)
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f. Inquiry of DSCU resource status

Command : show-veu-trk;

CHCU> ohow_wcu_trk:z,
TLL RPC YCU TRUNK USAGE DISPLAY [ 3:32K, —-:IDLE = ]
==== ==== m— = [ 6:64K, .:NEQ EJT ]
[ D:SDUN, B:NORM HBLK, b:ABNO MBLK, x:ABNO OBLR, F:ABNO_FLT 1
TIME SLOT : 0 0OODO0ODO0OO0OO0 0O0111111 131112222 222222133
I-OSL-CH : 01234567 B89012345 67890123 45678901
O0-XXiX~X I & o o « o o s = » & o = » & » v 4o ox ot omox wmormoa
DI-MXIX=X ! o« « - & + o s = o o 5 = = s+ & o 2 o= o= o ox o+ oma mowoma e 4 x o
DZ=XKEX=X I = « « o « + = = & s a o= oe o w s e e a e s aa s e e
DI=HXIX~X I +« - - + + « » = e s e = a e e e « e e s e e oA L
O4=XKX:X=K I o o + o o o v = =« = s = = = w = & e & 2 4 = o= ow  woxom s s s oa o
O5=MXEX—X ' = + + =« « 4 2 & & = = m o= o= 4w am e e e = o=« aama 4w
O6=XX:IX=X : &« + + o + » + = P . s e e v e e e s - e e e e s oa
O7—XXIX=K I =« + o « + » + = e e s aase s c e e e e e -
DB=XXIX~X  « -+ « + + » « = e e = a4 s o a e e e e e e m « v e s s e o= .
OF=XXIX=X I =& & & + & + = = & a2 & = 4 s+ o+ aaaawa o= e = ama o aw
10-%X:X=X ! « « & « + & o+ = e h e e n e e e e e e w e - e s e e aw
LT1=XXIX—X * « =« « « « 2 & = = = & w o= % 2w e e ow == o ma morowoaxoaaoa
12-XX:X=X & a » + s o« o« a2 = P s e r e e e o= e s m s s s s .
13=HHIX=K I « = - 4« + o = = = = 4 = = 2o omoa e s 4 s owoxomos  woxom s aoe oaom
18-XXIX—X I =« « & & + &+ = = A e e ey o= L A e e e e e oa
ASoXXEX=K I = o o o o v e e e h e e e e e e e e N e e e e e e e e e e e e
Figure 3-8. Execution example — Inquiry of DSCU resource status
The status of each resource is indicated as follows.
'':+  Not Used 's':  Signal Path (TimeSlot 16)
'm' Manager Path (Timeslot 31 - RPTRK) ': NORM_IDLE
- 1
'B' NORM_MBLK 'S':  NORM_SDWN
%': ABNO_OBLK 'X': ABNO_MBLK
3':  NORM_BUSY (32K USE)' i ‘6’: NORM_BUSY (64K USE)
g. Inquiry of files stored in the disk
Command : dir;
PHMCU>dir
9.0.1/BITMAP.SYS 25600 hytes
9.0.1/FLIST.S5YS 13312 byten
9.0.1/HDIAG.DAT 16 bytes
9.0.1/SYSINI.SYS B42 bytes
9.0.1/SYSCFG.SYS 4118 hytea
9.0.1/pmcu. hex 2007440 byces
9.0.1/mofgh051 . dat 1976 bytes
9.0.1/pepusssd. hex 2141014 bytes
9.0.1/accalbDsh., hex 166378 hytesa
5 file(s) 4960696 bytes
99A965304 bytes free
Figure 3-9. Execution example — Inquiry of files
Page: IT1I-23
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F. Fault management module
This module manages faults based on WLL system fault list. When a fault occurs
or a fault is released, it reports the status to the high-level system. As for the
redundant boards, when a fault occurs in the active board, if the fault class of the
active board is higher than that of the standby board, this module automatically
switchovers the boards. As for single resource boards, this module isolates the
resource where a fault occurs.

The fault list of RPC system is as table 2.

“Board | = '~ ALARM " Slot * Chanpel Remarks
Extract 0/1 Board is extracted
Lan Module Extract 0/1 Lan module is extracted
HDLC Controller Fault 071
CMCU SRAM Fault 0/1
DRAM Fault 0/1
HARD DISK Access Fault 0/1
Standby Software Fault Standby Interface fault
Extract 0/1 Board is extracted.
Type Mismatch 0/1
HDLC Controller Fault 0/1
SRAM Fault 0/1
CCPU DRAM Fault 0/1
HARD DISK Access Fault 0/1
Standby Software Fault Standby Interface fault
. Both CCPUQ and CCPUI are
Active not Found
extracted.
Extract 0/1
4 Type Mismatch 0/1
4| TS Internal Clock Fault 0/1
Active not Found Both TSIUOQ/1 are extracted
Extract 0/1/2/3
Type Mismatch 0/1/2/3
FPGA Fault 0/1/2/3
Framer Chip Fault 0/1/2/3
Transceiver Fault 0/1/2/3
TRK16 Software Fault 0/1/2/3 Interface Fault
LE Active not Found E)?tf-};c{;}.(lﬁgo and TRKI6,_} are
. Both TRK16 2 and TRK16_3 are
RP Active not Found extracted.
Extract 0/1/2/3/4/5/6
DSCU Type Mismatch 0/1/2/3/4/5/6
Channel n Fault 0/1/2/3/4/5/6 | Ch0-3
AIS (Blue Alarm) LE/RP Link0-15
LINK YELLOW (RAI) Alarm LE/RP Link0-15 Remote station alarm
Loss of Signal LE/RP Link0-15
Loss of Synchronization LE/RP Link0-15
LAN LAN Connection Fault A/B
PDP Control or Cable Fault ALMU is extracted or cable fault
OCCUrs.
PDP PDP Power Switch OFF A/B Power Switch OFF
-48Y Power Fault A/B
FAN Fault FAN Power OFF
Table 3-2. RPC system fault list

@ smp-o10-awA210

Page: I11-24
Issue: 1.0



H/W Manual

a. Inquiry of the current faults

Command : show-alarm;

CHCU>shaw-alarm;

[ ALARM-MAJ]
[ ALARM-MAJ]
[ ALARM-MAJ]
[ALARM-MAJ]
[ALARM-MAJ)
[ ALARM—-CRT]
[ ALARM—-MAJ]
[ALARM-MAJ]
[ ALARM-MAJ]
[ ALARM—MIN]
[ALARM-MIN]
[ALARM-MAJ]
[ALARM-MAJ]
[ALARM-MAJ]

CCPUl1 Board
TSIUQ Hoard
CTRKOQ Board
CTRK1 Board
CTRK3 Board

Extracted
Extracted
Extracted
Excracted
Extracted

LETRK Active Board not Found

DSCU0O Board
DSCUl1 Board
DSCUZ Boeard
PDP Control
FAN Fault
RP LINK O
RP LINK O

Extracted
Extracted
Extracted

Board ar Cable Fault

Loss of Synchronizatiaon
Channel Loss of Signal

LAN B Connection Cable Fault

Figure 3-10. Execution example — Inquiry of the current fault

The fault classes are CRT/MAJ/MIN/NOR and they have following meanings.

CRT: Critical fault

status

MAI: Major fault

MIN: Minor fault

NOR: Normal
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G. Doivhloading management module

RPC SYSTEM Downtoading

RFC
cMCUu CCPU TRKI &
DOWN _REQ (Proc.Loc)
NOTEXIST DOWN _ACK (no fik) Curent Vefsion
DOWNLOADING FILE 4 Loading
EXIST DOWN ACK h
DOWN
_LOADING GET_FILE_EXIST
FILE
RSP_FILE_EXIST(YES, NO)
FTP
File existn
DOWN_CMD 9 Loadng
Down Ack
Dawag M
Down Cmd Loading
Down Ack
Down Moy
Dowa_Cad Load ing
DOWN _RESULT
(SUCCESS,FAIL) T

Figure 3-11.

Downloading management module

Downloading is divided into the downloading on request of the system and that on
request of operators.

The downloading on request of the system is performed at the time of the first
initialization or when the operator commands ‘Reboot’ and the downloading is
repeated until it is successfully completed. The downloading on request of the
operator is the flow in the following figure except the system request
(DOWN_REQ) and the response to the request (DOWN_ACK) and the
downloading result (Success/failure) is reported after one downloading is

performed.

@ smp-o10-HWA210

Page: III-26
Issue: 1.0



H/W Manual RPC

5.2 RPC-CCPU
(1) CCPU software

The CCPU software that processes the calls and of Radio Port Controller (RPC) and
manages the subscribers consists of the following six blocks.

LAPD interface block

MMI and CMCU interface block
V52 interface block

Timer block

System Application block

MMI

& MCUJF

Figure 3-12. CCPU software block diagram

- Page: I11-27
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(2) CCPU software execution module loading system
CCPU software is executed in the root, which is the basic task of OS. The execution
module loading system of the board is classified into the following four procedures.

A.Active board start procedure
@ CCPU generates tasks, queue and semaphores used for the interface between
tasks.
CCPU initializes DPRAM, which is the communication path to CMCU that
controls boards.
CCPU initializes SRAM, the shared memory of redundant boards.
CCPU starts the tasks that perform independent operations.
CCPU mirrors the information in the active board disk to the standby board.
CCPU notifies CMCU that the board is restarted.
CCPU sets the board status as active in the status register.
CCPU enables the hardware device.
CCPU receives RP setup information from CMCU.
When there is no PLD file in the hard disk, CCPU requests PLD from RPOM.
CCPU loads PLD data to SRAM, the shared memory.
CCPU performs the V5.2 start procedure.

©

SISISICEISISIGITE

=
7

. Standby board start procedure
CCPU generates tasks, queue and semaphores used for the interface between
tasks.
CCPU initializes DPRAM, which is the communication path to CMCU that
controls boards.
CCPU starts the tasks that perform independent operations.
CCPU requests the hard disk mirroring from the active board.
" CCPU notifies CMCU that the board is restarted.
CCPU sets the board status as active in the status register.
CCPU waits for the switchover in WAIT mode.

000 © e

C.Deactivation procedure during the switchover
@ CCPU copies the information of SRAM, the shared memory.
@ CCPU disables the hardware device.
@ CCPU resisters the board status as standby in the status register.
@ CCPU restarts the board. .

D. Activation procedure during the switchover

CCPU enables the hardware device.

CCPU resisters the board status as active in the status register.
CCPU checks the normal operation of the timer block.

CCPU sets up HDLC channel for V5.2 and RPC-RP interface.

PO
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(3) Functions of each CCPU software module

A.LAPD interface block
RPC-RP interface is performed through LAPD (ITU-T Q.920/921) that guarantees
the reliability of data transmitting/receiving. The followings are the main
transmission/reception data.
- LAPD setup and release message
RP is newly set up or deleted.
- Subscriber management message
Subscribers are managed through the registration, cancellation, and change
procedures.
- Call-processing-related message
Call connection and release message of POTS and data subscribers

B.MMI and CMCU interface block

a. Man Machine Interface (MMI) block
This block takes charge of the status inquiry and the operator commands in
CCPU console.

b. CMCU interface block
CMCU interface block transmits and receives the following information.
- Board: status change information
Apphcatlon downloading
- -Pr-ogrammmg loading data downloading
- VS 2 operator command of ROPM and the status inquiry information
- The addition, change, or deletion of LAPD interface
- Call setup and release information
- RPOM call processing statistic data collection

C.Timer block
This block manages the timer required for LAPD interface and V5.2 interface.
- Timer generation
- Timer deletion
- When time out occurs, this block reports it to the related task.

D.System application block
This block supports the protocol area (LAPD, V5.2) to operate smoothly. This
block is classified as follows.
- Subscriber management module (Addition, Change, Deletion, Reglstratlon
Location registration)
- RP management module (Addition, change, deletion, logical link setup, logical
link release)
- Traffic resource management module (Traffic channel setup and release)

Page: II1-29
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E. V5.2 software block'
This block provides the interface between the control units of the exchange and RP.

a. Software module configuration

RPOM /MCU
herface
0B
M anagem ent
JLE System RP
 nterface M anagement nterface

MM

|

Seral /0

Figure 3-13. CCPU software module outline diagram — Entire

Figure 13 simply illustrates the inter-relation of CCPU software module. The
following describes each module in the figure.

- LE Interface

- Provide the interface with LE.

- RPInterface: Provide the interface with RP.

- Man-Machine Interface (MMI): Process the user commands.

- Database management: Manage all the databases defined in CCPU.
- RPOM/MCU interface: Provide the interface with RPOM and MCU.
- System management: Manage the entire CCPU syste'rn.

- Serial I/O: Input/Output through serial port

' ITU-T G964/965. ETSI ETS 300 324-1/347-1
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Figure 14 shows more detailed LE interface among the software modules in
Figure 13. As the figure shows, the LE interface consists of the following two
modules.

os
M anagem ent

RPOM /MCU

hterface

System
M anagem ent

Seral /0 J

Figure 3-14. CCPU software module outline diagram — LE Interface

- V5.2 Core: Implement V5.2 interface for the interworking with LE.
- Layer 1: The module for the physical transmitting/receiving of data

Page: II1-31
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Figure 15 shows the configuration of V5.2 core module in Figure 14.

=
@
=
@ @ |
: : =g
" =
—t 4 ; o
=] =1 =
= =l O
= =l B -
= =3 -~ 8
HEER
i o 2.
o
=3
: =g
o=
==
LAP L
MAPPNG
FUNCTIDN -
=
sz | |
LAPVS-EF 28
W <
&
=
ys200m . 7 |

‘ Layar 1 I

l Seral /0

Figure 3-15. CCPU software module outline diagram — V5.2 Core

- Link Access Protocol for V5-Envelope Function sublayer (LAPV5-EF)

- Mapping function

- Link Access Protocol for V5 Interface-Data Link sublayer (LAPV5-DL)

- PSTN: Manage the subscriber line status.

- Control: Manage the subscriber port and the V5.2 interface status.

- BCC: Allocate or release dynamic channels and manage channels.

- Link control: Control and manage links.

- Protection: Provide a function that keeps the service available despite a link
fault,

The next PART will describe each module comprising V5.2 core module in detail.

Page: I11-32
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b. V5.2 interface

U V5.2 interface definition and objective

V5.2 interface is one of the interface types between AN and LE. It aims to
provide the following access types’.

Analog telephone access

ISDN basic access with a line transmission system conforming to
Recommendation G.960 for the case with a NT1 separate from the AN

ISDN basic access with a user network interface according to Recommendation
1.430 at the user side of the AN (i.e. the interface at the T reference point)

ISDN primary rate access with a line transmission system conforming to
Recommendation G.962 for the case with a NT1 separate from the AN

ISDN primary rate access with a user network interface according to
Recommendation 1.431 at the user side of the AN (i.e. the interface at the T
reference point)

Other analogue or digital accesses for semi-permanent connections without
associated out-band signaling information

O Features of V5.2 interface

¢ Traffic channel: El link (2.048 Mbps)

*  Multi-link support: Maximum 16 E1 links are available per interface.
¢ Multi-slot support

*  Dynamic channel allocation

*  Line collection

2 ITU-T G:964/965, ETSI ETS 300 324-1/347-1
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QO Abbreviation and glossary

I. Abbreviation

Al Activate Indication AlS Alarm Indication Signal
AN Access Network AN-FR AN Frame Relay Function
BCC Bearer Channel Connection BECN Backward Explicit Congestion Notification
C/R Command/Response C-channel Communication channel
C-path Communication path C64 Communication channkl 64 kbps
CRC Cyclic Redundancy Check CTRL Control protocol message
Cx Communication channel with index D16 D-channel 16 kbps
pDI Direct Dialing In DE Discard Eligibility indicator
DI Deactivate Indication DISC Disconnect
DL Primitive DLCI Data Link
between layer 2 and layer 3 Connection Identifier
DM Disconnect Mode Ds D-channel signaling
DS Access Digital Section DTMF Dual Tone Multiple Frequency
EA Address Extension EF Envelope Function
Efaddr EF address El Error Indication
ET Exchange Terminator FCS Frame Check Sequence
FE Function Element FECN Forward Explicit congestion Notification
FRI Frame Relaying Information FRMR Frame Reset ’
FSM Finite State Machine 1D Identifier
ISDN Integrated Services L1 Layer 1
Digital Network
L2 Layer 2 L3 Layer 3
L3addr L3 address LAPB Link Access Protocol Balanced for X.25
LAPD Link Access Protocol LAPF Link Access Protocol for Frame mode
for ISDN D-channel
LAPVS Link Access Protocol LAPV3-DL LAPVS5 Data Link sublayer
for V5 interface
LAPVS-  LAPVS5 Envelope Function sublayer LC Line Circuit
EF
LE Local Exchange LOF Loss Of Frame alignment
LOS Loss Of Signal LT Line Termination
MCID Malicious Call Identification MDL Primitive between Jlayer 2 and layer
Management
MDU Management Data Unit MF Mapping Function
MPH Primitive between NT1 Network Termination 1
layer 1 and layer 2 Management
NT2 Network Termination 2 P/F Poll/Final
PABX Private Automatic Branch exchange PCM Pulse Code Modulation
PH Primitive PICS Protocol Implementation
between layer 1 and layer 2 Conformance Statement
PL Permanent Line PSTN Public Switched Telephone Network
Qan Q interface at the AN Qur Q interface at the LE
RAI Remote Alarm Indication REJ Reject '
RNR Receive Not Ready RR Receive Ready
SABM Set Asynchronous Balanced Mode SABME SABM Extended
SAP1 Service Access Pomnt [dentifier SDL Specification and Description
Language
TE Terminal Equipment(ISDN or PSTN) TEI Terminal Equipment Identifier
TMN Telecommunication Management UA Unnumbered Acknowledgement
Network
Ul Unnumbered Information V5DLaddr V5 Data Link address
Page: I11-34
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RPC

II.Glossary

Access Network (AN) 7

: Local line distribution network implemented between LE and users

Local Exchange (LE)

: Exchange

V5-interface

: General term for V-interface group for the interworking between AN and LE
V5 data link address (V5DLaddr)

: The address used in LAPV5-DL

Envelope Function address (EFaddr)

: The address used in LAPV5-EF

Layer 3 address (L3addr)

: The address used in the protocol message of the layer 3

Time slot number

: The ID for the identification of 64 kbps time slot in 2048 kbps E1 link
B-channpel number

: The ID for the identification of B-channel of ISDN

LAPVS3-frame

: The frame format used in V5.2 interface to transmit and receive the signaling
and control information.

Provisioning

: The activity that sets the values of each parameter used for the operation of
V5.2 interface.

Interface ID

: The ID for the identification of V5.2 interface

Variant

: The group of the parameters used for the operation of V5.2 interface

Variant ID

: The ID for the identification of variant

Control

: The layer 3 protocol related to the control of user port status and to the
management of V5.2 interface

AN Frame Relay function

: The sub-layer of layer 2 that takes care of mux/demux of ISDN D-channel
frame

Active C-channel

: The physical channel through which the signaling frame of V5.2 interface is
currently transmitted/received.

Standby C-channel

: The physical C-channel through which the signaling frame of V3.2 interface is
not currently transmitted/received but that will be used as the active C-channel
when the current active C-channel switchovers. '
Bearer channel

: The physical channel used for the transmitting/receiving of general voice and
data.
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Bearer Channel Connection (BCC) protocol

: The layer 3 protocol related to the management of bearer channel
Communication channel (C-channel)

: 64 kbps timeslot set up to provide the communication path

Communication path (C-path)

: One of the following information types

¢ Layer 2 data link that transmits control protocol signals

¢ Layer 2 data link that transmits PSTN protocol signals

= Layer 2 data link that transmits BCC protocol signals

¢ Layer 2 data link that transmits link control protocol signals
¢ Layer 2 data link that transmits protection protocol signals
» Al ISDN Ds-type data for more than one user port

¢ AIll ISDN f-type data for more than one user port

* ANl ISDN p-type data for more than one user port

Physical C-channel

: 64 kbps timeslot allocated for the transmitting and receiving of logical C-
channel in V5.2 interface

Logical C-channel

: Group of more than one C-paths

Primary link

: 2.048Mbps link where the physical C-channel of the timeslot 16, which
allocates C-path for the protection, control, BCC, and link control protocols, is
allocated

Secondary link

: 2.048Mbps link where the C-path for the protection protocol is allocated and
the physical C-channel of the timeslot 16 that plays the role of a standby
channel for the control, BCC, and link control protocols.

Protection group

: A group of logical C-channels and their standby C-channels
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O Architecture and functions of each layer

« BON-TE —
Network
Layer
T Q 920
and Q 921 }‘*“
=] S, E E
2 } L
S5l &
Dat § g b
Lk |w2 | Z :
Layer | 8 o o
8| 8
= =}
£
e AN
Fram Rehy
Functon
Physical o
Lz;:ra 016/64 | overee ce4
T V52
Figure 3-16. V5.2 protocol architecture’
Figure 16 shows the architecture of V5.2 protocol. The colored parts in the
figure are the functions to be described in the following.
1. Layer 2
Layer 2 corresponds to Layer 2 data link layer of OSI 7 layer and it consists
of the following four functional parts.
* LAPVS5-EF
« LAPVS5-DL
* Mapping Function
* AN Frame Relay Function
The main purpose of layer 2 is to set data links for the transmitting/receiving
of the signals of Layer 3.
’ ITU-T G965
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LAPVS-EF
Interworking with the mapping function, LAPV5-EF makes EF-frame with
the exchange information from the mapping function or extracts the exchange
information from the received EF-frame and transmits the information to the
mapping function.

The following shows the architecture of EF-frame.

s 7 6 5 4 3 2 1

FLAG

o 1 1 1 1t i1 ool

1

EFaddr 2

.. ... EFaddr 3
4

nfom atbn

==
|

FCS
FCS
FLAG
0 1 1 1 1 1 10

Figure 3-17. LAPV5-EF frame architecture

=
[
- W

1. Envelope function address field

This field consists of two octets and the architecture is as in figure 18.
bi
8 7 6 5 4 3 QEL"OG‘Q'

EFaddr 0 0 1

EFaddr(bwer) E1A 2

Figure 3-18. EF address field format
The range of available address is 0 ~ 8180 and the addresses between 0 ~
8175 are allocated to ISDN and those of 8176 ~ 8180 are used for POTS

service.

bits
8 7 6 5 4 3 2 1
1 1 1 1 1 1 0 EA | Octet 1
Octet 2
1 1 1 0 0 0 0 EA | PSTN
1 1 1 0 0 0 1 EA | Control
1 1 1 0 0 1 0 EA | BCC
1 1 1 0 0 1 1 EA | Protection
1 1 1 0 1 0 0 EA | Link Control

Table 3-3. Coding of Efaddr values

ii. Envelope Information field
This field has the information to transmit/receive. The allowable size of this
field is minimum three octets to maximum 533 octets.

@ smp-010-HWA210
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LAPVS5-DL

LAPV5-DL sets up the data link for the information exchange between AN

and LE.

As Figure 19 shows, there are two types of frame formats. Format A has no

information field and Format B has a information field.

bit

6 5 4 3 2 1 Octet 8 7 6 5 4 3 2 A1 Oclet
Lnk Address 1 Link Address 1
Lnk Address (bwer} 2 Link Address (bwer) 1 2
Control 3 ...Gontol 3
Contro]l L. Contio)
Fom atA
nfom aton
N
Form atB

Figure 3-19. LAPV5-DL frame format

The control field is one or two octet long and it is classified into three types
as follows.

Informatiogj (@) format B .

Used for the information exchange between entities of Layer 3
Supervisory'(S) format .

It monitors and controls the data link including the functions of 1 frame
acknowledgement, requests of the retransmission of 1 frame, and the
temporary delay of I frame transmission.

Unnumbered (U) format

It is used for the transmission of unnumbered information for the
transmission of additional data link control signals and unverified
information.

@ svp-010-HWA210
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The frame type and the encoding for each format are as Table 5.
. Frame Frame Encoding
Applicat
pplication Format Type 8 7 6 S 4 3 2 1 Oct.
Information I N(S) O 3
transfer N(R) P 4
0 0 0 0 0 0 0 1 3
RR
N(R) PF| 4
Unacknowledged
d Superviso RNR 0 0 0 0_0 1 0 1 3
anc pervisory N(R) P/E| 4
Muitiple
0O 0 0 0 1 0 0 1 3
Frame REJ NR PE | 4
Acknowledge R)
R SABME 0 1 1 P 1 1 1 1 3
Information
Transfer DM 0 0 0] F 1 1 1 1 3
Ul 0O 0 0O} PO 01 1 3
Unnumbered DISC 0O 1 o] PJO 01 1 3
UA 0 1 1 Fl0o 0]1 1 3
FRMR 1 0 O] F |0 1/]1 1 3
Connection XID 1o 1|PFE|l1 11 1|3
Management
I Information RR Recevie Ready
RNR Receive Not Ready REJ REJect
DM Disconnected Mode
SABME Set Asynchronous Balanced Mode Extended
DISC DISConnect
ul Urnumbered Information FRMR FraMe Reject
UA Unnumbered Acknowledge XID EXchange IDentification
P Poll bit F Final bit
N(S) Transmitter send sequence number N(R) Transmitter receive sequence number
Table 3-4. Control format and encoding*
* ITU-T Q.921
Page: I1I-40
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Mapping function
i. LAPVS-EF to LAPV5-DL communications

This functions to EFaddr in LAPV5-EF frame received from LE. If Efaddr is
a value between 8176 ~ 8180, it transmits the information field to LAPV5-DL
sublayer.

ii. LAPV5-DL to LAPV5-EF communications

This function refers to V5Daddr in the frame received from LAPVS-DL and
sets EFaddr to the same value as V5Dladdr and transmits V5DL-frame and
EFaddr to LAPVS5-EF sublayer.

iii. AN-FR to LAPV5-EF communications

When D-channel frame transmitted from ISDN user port is processed in AN
frame relay function and transmitted to this function, this function sets
EFaddr and transmits the frames generated and processed in AN frame relay
function and EFaddr to LAPV5-EF sublayer.

iv. LAPV5-EF to AN-FR communications

This function refers to EFaddr in LAPVS-EF frame received from LE. If
Efaddr is a value between 0 ~ 8175, it transmits EFaddr and the information
field to send to ISDN user port to AN frame relay function.

@ smp-o10-HWA210
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AN frame relay

The main functions of AN frame relay is to process ISDN protocol. The
following figure 20 shows what tasks are performed in AN frame relay.

0 1 1 1 1 1 1 0 o
SAPT "~ ToR[EA0| [ cruasr oot o) -
I [ExT ] [ o
R T M— h B
PP !
I
Infom atbn ‘[ ‘——Wa{ eapy L b |
oo . ;
| ! R nhknaicn
J I i |
— a— P U
] FCS e " e ;
R T
LAP-D fran ¢ ‘ P = oo :» _
T TR A— L
O | o [ oD
vl L
; 1 i AN Fran e Reby
C e —— . . Functon
[ N 0
BicT [CA[eAD ’ ||
DLCI | FECH | BECK | DE [EAI } i
. Control ‘ ‘ |
t 1
, 'j T
nfors aton ’ ‘ ‘
N
o
‘Te | —
B R
0 1 1 1 1 1 ool
LAP-F fran e

Figure 3-20. AN frame relay function
i. Processing of the frames received from LE

* AN frame relay-verifies if the frames are normal.

* It receives EFaddr and the envelope information field from the
mapping function.

* It decides which ISDN user port will receive the information from
EFaddr.

* It copies the envelope information.

e It generates FCS.

* It composes ISDN protocol frame through the above processes.

ii. Processing of the frames received from ISDN user port

* AN frame relay verifies if the frames are normal.

* Itremoves Flag and FCS.

* [t decides EFaddr.

* [t transmits EFaddr and the processed frames to the mapping function.
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II.Layer 3

The message frame architecture of Layer 3 is as the figure 21.

bit
8 7 6 5 4 38 2 1 o

Profocoldiscrim nator 1

1 0 0 1 0 0 0
Layer 3 address | 1 2
Layer 3 address (bwer) 3
0 | M essage type 4
0 ther hform atbn ekm ent efc

Figure 3-21. Layer 3 message frame architecture

*  Protocol discriminator
It is the flag that discriminates the messages used in V5.2 interface from
those used in other interfaces. It is fixed to 0x48.
¢ Layer 3 address
The address of Layer 3 where the messages are applied
*  Message type
The messages of each protocol entity
¢ Other information element
Additional information to apply beside the messages

Layer 3 consists of five protocol entities including PSTN, Control, BCC, Link
Control, and Protection protocol entities.

Page: 11T 43
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III.PSTN

PSTN protocol has the purpose to transmit the status (off-hook or on-hook) of
the subscriber line rather than to control call processes.

L3 message and additional information elements used in PSTN protocol are
encoded as Table 5 and 6.

Bits Message type
7 6 5 4 3 2 1
0 0 0 0 - - ~ Path establishment messages
0 [ 0 0 0 0 0 ESTABLISH
0 0 0 0 0 0 1 ESTABLISH ACK
0 0 0 0 0 1 0 SIGNAL
0 0 0 0 0 1 1 SIGNAL ACK
0 0 0 1 0 - - Path clearing messages
0 0 0 1 0 ] 0 DISCONNECT
0 0 0 1 0 0 1 DISCONNECT COMPLETE
0 0 0 1 1 - - Other I
0 0 0 1 1 0 0 STATUS ENQUIRY
0 0 0 1 1 0 1 STATUS
0 0 0 1 1 1 0 PROTOCOL PARAMETER

Table 3-5. PSTN protocol message types

Bits
8§ 7 6 5 4 3 2 1 Name Length
1 - - - X X X X SINGLE OCTET
1 1 0 0 0 0 0 0 Pulse-notification 1
1 Q 0 4] X X X X Line-information !
1 0 0 1 X X X X State 1
1 0 1 0 X X X X Autonomous-signaling-sequence 1
1 0 1 1 X X X X Sequence-response 1
0 - — - - - - - VARIABLE LENGTH
0 0 0 0 0 0 0 Sequence-number 3
0 0 0 0 0 0 0 1 Cadenced-ringing 3
0 0 0 0 0 0 1 0 Pulsed-signal 3t05
0 0 0 0 0 0 1 1 Steady-signal 3
0 0 0 0 0 1 0 0 Digit-signal 3
0 0 0 1 0 0 0 0 Recognition-time 4
0 0 0 1 0 0 0 1 Enable-autonomous-acknowledge 4106
0 0 0 1 0 0 1 0 Disable-autonomous-acknowledge 3
0 [ 0 1 0 0 1 1 Cause 3103
0 0 0 1 0 1 0 0 Resource-unavailable 3t08

Table 3-6. Information element identifier coding

Page: I1I-44
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Control

This protocol performs the functions for the subscriber port operation and
V5.2 interface maintenance such as subscriber port blocking/unblocking,
change of variant in operation, and verification of the ID of variant in

operation.

i. Port control

It is defined for the block/unblock of subscriber port.

ii. Common control

It is defined for the control for general purposes of V5.2 interface
maintenance except the subscriber port control.

Bits

Message type

PORT CONTROL

PORT CONTROL ACK

COMMON CONTROL

Qo |eo e
cle|o|e |
Ll Gl el el L
o|loc ||+
Sl (o |0 |w

el Ll R =0 1= |

— o |—|o |~

COMMON CONTROL ACK

Table 3-7. Control protocol message types

Bits

Name Length

SINGLE OCTET

Performance grading

LR LN R

L L T

R RN L

Eo S B Ea i
—

Rejection cause

I

VARIABLE LENGTH

Control function element

Control function ID

[=3 [=] L]
[=3 [} L=

Variant

o |lo|lolic || ]— =]
[ N

0

ole|oie|!

(=3 [ =R L l=)

— ot ]|

[ P P =)
wn|w e W

Interface ID

Table 3-8.

Information element identifier coding

Bits (octet 3)
4

Control function element

FE101 (activate access)

FE102 (activation initiated by user)

FE103 (DS activated)

FE104 (access activated)

FE105 (deactivate access)

FE106 (access deactivated)

FE201/202 (unblock)

FE203/204 (block)

"FE205 (block request)

FE206 (performance grading)

— =l |lo|=|=l~|lclo|o |w

FE207 (D-channel biock)

[=3 [=~N 1= [=R =N =) [} [~ =) [— [ [ L)
clolo|c|lo|o || |eice |
|t [t J o N [ O O (O Q|2 | |0

=2 = =2 =R = = = = = L= =

<

ol=l=lo|=|lo|~|c|c|=|~lc|w

al=|lo|=|~|=|lo|=|c|=|c |~ i~

FE208 (D-channel unblock)

Table 3-9. Coding of control function element
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Bits (octet 3) Control function ID Optional information element considered
7 6 5 4 3 2 1 imandatory
0 0 0 0 0 0 0 Verify re-provisioning Variant
0 0 0 0 0 0 i Ready for re-provisioning Variant
0 0 0 0 0 1 0 Not ready for re-provisioning Variant, Rejection cause
0 0 0 0 0 1 1 Switch-over to new variant Variant
0 0 0 0 1 0 0 Re-provisioning started Variant
0 0 0 0 1 0 i Cannot re-provision Variant, Rejection cause
0 0 0 0 1 1 0 Request variant and interface ID -
[i] 0 0 0 1 1 1 Variant and interface 1D Variant, interface ID
0 0 0 1 0 0 0 Blocking started -
0 0 i 0 0 0 0 Restart request —
0 0 i 0 0 0 1 Restart complete -
Table 3-10. Coding of control function ID
8 7 6 5 4 3 2 1 Octet
L3 address 0 0 1
L3 address (lower) 1 2

NOTE - The L3 address value shall be either:
- A copy of the EFaddr used for the D-channel signaling data of an ISDN user port for which
the control information applies; or
- The address for the common control function which shall be as for the VSDLaddr for the
control protocol and thus shall have the value 8177.

Figure 3-22. L3 address information element for ISDN port or common V5-control function
identification

8 7 6 5 4 3 2 1 QOctet

L3 address 1 1
L3 address (lower) 2

NOTE  — The L3 address value is a copy of the L3 address for the PSTN protocol data of the PSTN user port for which the

control information applies.

Figure 3-23. L3 address information element for PSTN port identification

Page: I11-46
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BCC

This protocol is defined for the allocation/release of dynamic channel.
When an AN subscriber attempts a call, it allocates the bearer channel for the
call. When a call is ended, it releases the allocated bearer channel.

Bits
Messages of the BCC protocol
7 6 5 4 3 2 1
0 0 0 0 0 0 ALLOCATION
0 1 0 0 0 O 1 ALLOCATION COMPLETE
0 1.0 0 0 1 0 ALLOCATION REJECT
0 1 0 0 0 1 1 DE-ALLOCATION
0o 1 0 0 1 0 0 DE-ALLOCATION COMPLETE
0 1. 0 0 1 0 1 DE-ALLOCATION REJECT
0 1 _0 0 1 1 o0 AUDIT
0 1 0 o 1t 1 1 AUDIT COMPLETE
0 1. _0 1 0 0 0 AN FAULT
0 1 0 1 0 0 1 AN FAULT ACKNOWLEDGE
0o 1 0 1 0 1 0 PROTOCOL ERROR
Table 3-11. Set of the BCC protocol messages
s 7 6 5B1t54 3 2 1 Information element
VARIABLE LENGTH INFORMATION ELEMENTS
0 1 0 0 0 0 0 0| Userportidentfication
0o 1 0 0 0 0 0 1 ISDN port channel identification
0 1 0 0 0 0 1 0] Vs5timeslotidentification
0 1 0 0 o 0 1 1 Multi-slot map
0 1.0 0 0 1 0 o0 Reject cause
0 1 0 0 0 1 0 1 Protocol error cause
0 1 0 0 o0 1 1 0 Connection incomplete
Table 3-12. BCC protocol specific information elements
8 7 6 5 3 2 1
Source ID? BCC reference number value Octet 1
0 0 BCC reference number value (low) Octet 2
Figure 3-24. BCC reference number information element
* Source ID = 0 : LE generates the reference number, 1 : AN generates the reference number.
Page: III-47
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Link control
This protocol is defined for the management of El1 links used by V5.2
interface and its main functions are as follows.

* It manages the status of Layer 1 of E1 link and identifies links.
* It blocks and unblocks links.
* It verifies the integrity of links through the link identification.

Bits M
essage types
7 6 5 4 3 2 1 8e byp
1 1 0 0 0 0 |LINKCONTROL
0 1 1 0 0 0 1 |LINK CONTROL ACK
Table 3-13. Messages for V5.2-link control protocol
8 7 6 5 4 3 2 1
0 0 1 0 0 0 0 i Octet 1
Length of link control function content Octet 2
1
Link control function Octet 3
ext.
Figure 3-25. Information element identifier coding
i tet
Bits (octet 3) Link control function
7 6 5 4 3 2
0 0 0 0 0 o0 0 [FEIDReq
0 0 0 0 0 0 1 |FEIDAck
0 0 0 0 0 1 0 |FE-IDRel
0O 0 0 0 o0 1 1 |FE-IDRej
0O 0 0 o0 1 0 0 |FE301/302 (link unblock)
0 0 0 0 1 0 1} FE303/304 (link block)
0 0 0 0 1 1 o |FE305 (differed link block request)
0 0 0 o 1 1 1 | FE306 (non-differed link block request)
Table 3-14. Coding of link control function
8 7 6 5 4 3 2 1
0 0 0 0 0 0 0 0 Octet 1

L3 address field (low) Octet 2

Figure 3-26. The layer 3 address information element for 2048 kbit/s link identification

Page: IIT-48
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Protection

This protocol is defined for the switchover of C-channel so that the service is

provided continuously.

Protection protocol does not protect general bearer channels but only protects

C-channels.

The causes of switchover are classified into two types as follows.
*  El link fault: Physical fault, link blocking
* Switchover requested by operators: Switchover for a certain signaling

channel

C-paths belong to the protection group 1 or the protection group 2. C-paths
for the control, link control, and BCC protocols should belong to the
protection group 1. It makes no difference whether C-paths for PSTN
protocol belong to the protection group 1 or 2.
The C-paths belonging to the protection group 1 has the time slot 16 of the
primary link as the active C-channel and has the timeslot 16 of the secondary
link as the standby C-channel. Therefore the following formula is derived

from the above.

=1Kl=1
1<K2<3

1<N2<(@xL-2-K2)

NI : The number of active logial C-channels of the protection group 1

K2 : The number of standby logicals C-channels of the protection group 1
N2 : The active logical C-channels of the protection group 2

K2 : The standby logical C-channels of the protection group 2

L ; Number of E1 links
C-pathsfar
pritection
pratocol

Maming of C-path
o lagicd C-chamed

N1 =1 P %
(Nate 1) s
I ' Mapegor | Mapsingof
| I
) ) logicalto logical to
1 | piysical physicd
] 1 C-charmel C-channel
{ 1 group 1 group 2
]
1 1 I | 1
1 1 [ | |
1 | [ L
i i P
| I ]
! | | L:_"_
| | :
1 ;.
| | I, T S
Nt ¢Ki=2
NOTES

! [
i [
<1221 C-path T Pl
; L
S Provisioned - Mapping of C-path
" tological C-channel
<___._  logcalCchanmels  ___ i
N2 (provisioned kst N2 < ;ﬁ,.‘—.-} (Note 1
Mapping o Maming of
logreai to ngeal by
e i i -——>, pwstal  prysicd
Tm——-  Initialty provisioned T2 Cehand  C-cramel
(re-ararged via gatection pratecod goup 2 group 1
1 | |
N2+ K2 1 |
) ~ | |
"_-_—"__"—“'f"“” v i !
e J :

Physical C-channels

1 Conird protocol, link cootra and BCC protocd C-paths plus optianally other C-paths,
2 Allocaton of C-path to physca C-channel.

Figure 3-27. Mapping of C-paths to logical C-channels and hence to physical C-
channels
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RPC

Bits Messages of the protection protocol
7 6 5 4 3 2 1
0 0 I 1 0 0 0 SWITCH-OVER REQ
0 0 1 1 0 0 1 SWITCH-OVER COM
0 0 1 1 0 1 0 0OS-SWITCH-OVER COM
0 0 1 1 0 1 1 SWITCH-OVER ACK
0 0 1 1 1 0 0 SWITCH-OVER REJECT
0 0 1 1 1 0 1 PROTOCOL ERROR
0 0 1 1 1 1 0 RESET SN COM
0 0 1 1 1 1 1 RESET SN ACK

Table 3-5. Set of protection protocol messages

Information element coding

Messages of the protection protocol

0 1 0 0 1

8 7 6 5 4 3 2 1

0 - - - - — — - VARIABLE LENGTH
0 1 0 1 0 0 0 0 Sequence number

0 1 0 1 0 0 0 Physical C-channel identification
0 1 0 1 0 0 1 0 Rejection cause

0 1

1

Protocol error cause

Table 3-6. Protection protocol specific information elements

8 6 5 4 3 2 1
Logical C-channel identification (upper) Octet 1
Logical C-channel identification (lower) Octet 2
Figure 3-28. logical C-channel identification
Page: II1-50
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O Arrow diagram
1. Startup procedure

This procedure activates V5.2 interface from Out-Of-Service (OOS) status to
In Service (INS) status.

The following procedures are performed for the transition of V5.2 interface to
INS status.

*  Data link setup for each layer 3 protocol

*»  Verification of the IDs of variants and interfaces in operation or to apply
¢ Link ID identification

* PSTN port restart

*  Quick port arrangement

After the above procedures, V5.2 interface enters into INS status and from
now the service through V5.2 interface becomes available.

Data link setup
The data link are set up for each layer 3 protocol to enable the peer-to-peer

communication between layer 3 protocols.

Verification of variant ID and interface ID

The IDs of variants and interfaces currently in operation or to apply to the
startup procedures are verified. In this procedure, whether the configuration
information used for AN and LE is the same or not is verified.

Link ID identification
In this procedure, the integrity of E1 link is verified.

PSTN restart

The status of PSTN FSM at the initial stage is Out Of Service status (0OS).
In this procedure, PSTN FSM status changes to NULL status and now PSTN
FSM can accommodate the service.

Quick port arrangement
In this procedure, all the subscriber ports are unblocked.

Page: III-51
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AN
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CONTROL ACK

—

Figure 3-29. Startup procedure started by AN
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I1.Call attempt procedure

Originating call

AN LE
(OFE=HOOK | ]
"~ ESTAGLER — ‘4
'l
S 11 1 1 .1 S
F; S

LTOCAT OR (WK 1% Th esbt U]

hp —— AL AT

|
1
i
o
T ALLOCATON EOWP -y

Traflc

Figure 3-30. Originating call

Terminating call

AN LE

4
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G

r ALLOCATON CONP ’
¢ TETABLER (rag bpe)
| )
f""‘rhg
ESTABLRH ACK —
[OFF=HOOK | !
B
LLYR —
, L
: STHNALACK —
Traffc I

Figure 3-31. Terminating call
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IIX.Call release procedure

AN LE
Traffe
[ON-ROUK
LT T TTSGRAL _ _

1
-
- N
___DEALLOCATON (FK D & tméspt0) |~ 77
== DEALLOCATDN COWP i
‘
AN LE
Traffe
e
DEALLOCATON (Ink D & fesbt 0T )
\— - DEALLOCATON {Ik D & fhie i
LT ) —
|
ON-AOOK : i
v I
= SGNAL __'_\i'
“ I
T T SGRACALR :
'l
Aevr T OBCONNECTTT
S T OBCONNECTT

DSCONNECT CONP

Figure 3-32. Call release
B.Inquiry command

a. Version inquiry command
Display the version of the software of CCPU board.

Command : show-ver;

Display example)
Display the version 4.00d status on March 2, 1999

RPT:001:1998-01-01 11:51:09:VER:4.00d (02 MAR 1999) [IPC-INT; NEW
RPC-RP IF; NEW MCU IFJ;
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b. V5.2 status inquiry command
Display whether V5.2 interface is in service or out of service with the variant
in use.

Command : show-v52-sys;

Display example)
If V 5.2 interface is In Service with No. 4 variant

V52 INTERFACE CURRENT STATUS

Current Variant : 4
Service Status : In Service

RPT:001:2000-03-22 17:46:10:M:COMMAND EXECUTED;

¢. RP LAPD inquiry command
Display the connection information between RP and RP controller.

Command : show-rp-sys;

Display example)

RPC-32940 RP SYSTEM REVIEW

RPID SYSID | FAID | SECTOR | SAPI | PRITRK | PRIHDLC | LAPD STATE
0x00000008 1 0 A 1 0 11 ESTABLISHED
0x00000009 1 0 B 2 2 12 ESTABLISHED
0X0000000A 1 0 c 3 3 13 ESTABLISHED
0x00000018 3 0 A 4 14 14 ESTABLISHED

RPC ID : RPC shelf number given by RPOM (RPC ID is displayed in a decimal
~ number.)

RPID : The number that RPOM gives when organizing RP

SYSID : RPC discriminates a RP with this number.

FAID : FA number in RP

SECTOR : The sector number in RP (A : alpha, B : beta, C : gamma)

SAP1 : SAPI number of the related RP in LAPD interface

PRI TRK : The physical link number of TRK 16 that takes charge of RP interface
PRIHDLC : HDLC channel number used in RP interface
LAPD STATE: LAPD setup status (Setup: ESTABLISHED, Release: RELEASED)

Page: II1-55
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f. Transcoder resource inquiry command

Display the status of the transcoder seized by the phone service.

:bbus;

Command : show-v52-bce::

WLL RPC B-BUS USAGE DISPLAY

2 2 2 2 2 222 2 233

1 1

1

i1
1

1

8 9 0

TIME 0 0 0 0 0 0 0 0 0 0

1 23 4 5 6 7 8 9 0 1

2 3 4 5 6 7 8 9% 0

12 3 4 5 6 7

SLOT 0

Mo

KO

X
X

XV
XV1
XvV2
XV3

B

X O O
X

X X X X X X X XX XXXXXXXXXXXXXXXXXXXXZXX

Xv4
XV5
XVeé
Xv7

X X X X X X X X X X XX XXX XXXXXXXXXXXXXXXZXX
X X X X X X X XXX XXXXXXXXXXXXXXXXXXXXXX

¥ X X X X X X XXX XXXXXXXXXXXXXXXXXXXXXX

X X X X X X X X X XX XXXXXXXXXXXXXXXXXXXXKX
¥ X X X X X X X X X XXX XXXXXXXXXXXXXXXXXXX
XVID X X X X X X X X X X X X X X XXX XXXXXXXXXXXXXXX

XV8
XV9

X X X X X X X XX XX XXXXXXXXXXXXXXXXXXXIXX

XVI2 X X X X X X X X X X X X X XXX XXX XXXXXXXXXXXXX

Xvll

Vi3 X X X X X X X X X X X X X X XXX XXXXXXXXXXXXXXX

XVi4 X X X X X X X X X X XXX XXXXXXXXXXXXXXXXXXX

X X X X X X XXX XXXXXXXXXXXXXXXXXXXXXXX

X : Resource Unavailable /.

XV15

: Idle / O : Busy / B : Block
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h. V5.2 PSTN subscriber inquiry command
Display the port information of DV5.2 PSTN subscriber.

Command : show-v52-db ::: pstn, [port id}], info;

Display example)

PSTN user port 1 information

Layer3 Address = 257
Physical Address > 1
User Port Type > PUT_NORMAL
Port Usage > S ACT
Port Status - ACTIVE
Call Status - NORMAL
Channel Information > NOT USED

Note) Port Status->Active Normal port status
P_BLOCKED PORT blocking standby
M_BLOCKED Port blocking by AN
R_BLOCKED Port blocking by the exchange

i. V5.2 El link status inquiry command
Display the status of V3.2 E1 link.

Command : show-v52-db:::lnk;

Display example)

Interface 0 Variant 0 E1 Link Information

Log. E1Phy. E1 TYPE Status Block State
0 0 PRIMARY NORMAL NORMAL
1 1 SECONDARY NORMAL NORMAL

Page: IT1-61
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j- Inquiry of active/standby status of V5.2 signal channel
Display the E1 link number where a signal channel is allocated, the timeslot
number and active/standby status of each protection group.

Command : show-v52-db:::prte,0,cch;

Display example)

SWITCH-OVER  C-CHANNEL INFORMATION

GROUP LINK ID TS STATE
PGl 0 16 ACTIVE
PG1 1 16 STANDBY

<. Inquiry of C-path of V5.2 signal channel
Display the logical signal map allocated to each signal channel.

Command : show-v52-db:::prte,1,cch;

Display example)

C-CHANNEL INFORMATION

LINK ID TS PG LOGC CPATH

1 PSTN CONTROL LINK-CONTROL BCC

<Note 1> Protection Groupl (PG1) has protection c-path
<Note 2> -1 means standby-by c-channel

Page: III-62

@ smv-o10-Hwaz10 Issue: 1.0



H/W Manual ) RPC

L. Inquiry of V5.2 variant information
Display the status information for the related variant.

Command : show-var-d b:::[vairanr id], ifid;

Display example)
RPC/V 52> show-var-db:::0,ifid;
Interface 1D :0

Current Variant ID :0
Status :ACTIVE
Primary Link ID :0
Secondary Link ID 01
Interface Type 1 V5.2
Protection Type : GROUPI
Number of E1 Link 12
Number of PCCH 22
Number of LCCH 01
ISDN User Port : NOT ASSIGNED
PSTN User Port 10 <> 59
Variant ID of Interface 0
[ 0]

m. Inquiry of E1 link information of variant
Display the status information of E1 link allocated to variant.
(1: Signal channel, s: No. 0 synchronization timeslot, 0: Traffic channel)

Command : show-var-d b:::[variant id], link;

Display example)
E1 LINK | Total : 2

0} Physical E1 ID : 0 Logical E1 ID: 0 PCCHNum : |
| Channel Type : s0000000000000001000000000000000
| Link Type : PRIMARY

1| Physical E1 ID: 1 Logical E1 ID:1 PCCH Num : 1
| Channel Type : s0000000000000001000000000000000
| Link Type : SECONDARY

Page: 11I-63
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n. Inquiry of the logical channel of variant

Display the information of logical channel set up in the variant.
Command : show-var-db:::[variant id]. lcch;
Display example)

RPC/V52> show-var-db:::0,lcch;
LCCH | Total : 1

0 | Logical C-CHID 1
| Logical Link ID :0
| Time Slot Number : 16
| C-Path Map Flag : PSTN CONTROL
LINK-CONTROL BCC
| C-Path Number -4
| Protection Group : 1

o. Inquiry of physical channel status of the variant

Display the status of the physical signal channel set up in the related variant.
Command : show-var-db:::[variant id], pcch;
Display example)

RPC/V52> show-var-db:::0,pech;
PCCH | Total : 2

0| Usage : ACTIVE
| Physical Link ID : 0 Logical Link ID : 0 Timeslot : 16
|lecchID : 1 Protection Group : 1

1| Usage : STANDBY
| Physical Link ID : 1 Logical Link ID : 1 Timeslot : 16
|lcchID : -1 Protection Group : 1

@ smp-010-HwA210
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53 RPC-TRK16

(1) TRK16 software

-Alam proces & report

"Contrl peersar nmer
Blok
-Proce imer quene

MCU command remilt & /Framerd Traneaver
apins Lnterfme & sanecropon

Figure 3-33. TRK16 software configuration diagram

A.Root task
- TRK16 board Initial.
- Load Initial Param.
- User Command Process.

B.MCU If Rx task
-  MCU Command Interface.

C.MCU If Tx task
- MCU Command Interface.
- TRK16 Status Report to MCU.

D.Trk If task
- Framer/Transceiver Device Init.
- Physical Status Monitor.

Page: 1II-65
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E. Alarm task
- Physical Status Report to MCU

F. Timer task
- Control Processor Timer block.
- Process Timer Queue.

G.ISR
- Interrupt Service.
- Alarm Monitoring.

(2) RPC-TRK 16 execution module loading system
(@ RPC-TRK16 execution module is downloaded to the application flash ROM through
the Rpom or the front panel console.
@ Itis loaded to SRAM according to the control of Root Program.
(3 When the execution module is downloaded through the front panel console, TRK16
board is started from the restart mode.

(3) Functions of each RPC-TRK 16 module

A.Basic functions
- Verify and report the physical connection of E1 trunk with the exchange and the
physical status of E1 trunk.
- Verify and report the physical connection of E1 trunk with RP and the physical
status of E1 trunk.

B. Status verification
a. Front panel LED

QSTS Led
- Green in the normal status
- Red in the abnormal status.

O Channel Led
- Trunk ACT: Green
- Trunk STB: Off
- Trunk Loss: Red
- When the trunk remote alarm indicate is being received: Green blinks
- When the trunk AIS is being received: Red blinks

@ smp-o10-5wA210 Page: I11-66
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b. Front panel console

Q “show-trk;”
Verify the current trunk ACT/STB status and LED status.

Q “show-alarm;”
Verify the status of the alarm displayed in the E1 interface device.
- OOCMEF/OOF : Loss of Sync

- RED : Loss of Data

- AlIS : Blue alarm

- RRA : Yellow alarm

- LOS : Loss of Data

- RAIS : RAI Send (Ch LED indicates normal. No alarm report)

0 “show-pm;”
The current status of performance monitor of each trunk

Q “show-Ipbk;”
The current loopback status of each trunk: LL/RL
54 RPC-PDRU
(1) PDRU software

(2) RPC-PDRU execution module loading system
(3) Functions of each RPC-PDRU module

Page: II1-67
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6. Switching Shelf Backside '
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6.1 Description on the backside connector

(1)E1 trunk connection connector between the exchange and RP (25 PIN CHAMP
CONNECTOR)

J19 = Interface CONN between RPC and RP (RPC transmission 0-7 LINE)

Pin Num |- f’Sféﬁal’Name L Pin Num | Signal Name

1 FGND 13 FGND

2 RIEFE 14 RIUT-T4
3 15 RIUT-R4
4 RIUT-T1 16 RIUT-TS
5 RIUT-R1 17 RIUT-RS5
6 RIUT-T2 18 RIUT-T6
7 RIUT-R2 19 RIUT-R6
8 RIUT-T3 20 RIUT-T7
9 RIUT-T3 21 RIUT-T7
10 22

11 23

12 FGND 24 FGND

J18 ->Interface CONN between RPC and PR (RPC transmit 8-15 LINE)

gi'ml Name -': gnal Name .

1 FGND 13 FGND

2 RIUT-T8 /*Receive0*/ 14 RIUT-T12
3 RIUT-R8 /*Receive0*/ 15 RIUT-R12
4 RIUT-T9 16 RIUT-T13
5 RIUT-R9 17 RIUT-R13
6 RIUT-T10 18 RIUT-T14
7 RIUT-R10 19 RIUT-R14
8 RIUT-T11 20 RIUT-T15
9 RIUT-T11 21 RIUT-T15
10 22

il 23

12 FGND 24 FGND

@ smp-010-HWA210
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J17 > Interface CONN between RPC and RP (RPC receive 0-7 LINE)

Pin Num.|  Signal Name ., | Pin Num |_Signal Name

1 FGND 13 FGND

2 RIUR-TO 14 RIUR-T4
3 RIUR-RO 15 RIUR-R4
4 RIUR-T1 16 RIUR-T3
5 RIUR-R1 17 RIUR-RS
6 RIUR-T2 18 RIUR-T6
7 RIUR-R2 19 RIUR-R6
8 RIUR-T3 20 RIUR-T7
9 RIUR-T3 21 RIUR-T7
10 22

11 23

12 FGND 24 FGND

J16 = Interface CONN between RPC and RP (RPC receive 8-15 LINE)

Pin Num |- Signal Name' ' “” | Pin Num | Sigual Name
1 FGND 13 FGND
2 RIUR-TS 14 RIUR.T12
3 RIUR-RS . 15 RIUR-R12
4 RIUR-T9 16 RIUR-T13
5 RIUR-RY 17 RIUR-RI3
6 RIUR-T10 18 RIUR-T14
7 RIUR-R10 . 19 RIUR-R14
8 RIUR-T11 20 RIUR-T15
5 RIUR-T11 21 RIUR-TIS
10 D)
1 23
12 FGND 24 FGND
@ smp-010-HWA210 Page: 11170

Issue: 1.0



H/W Manual RPC
J25 = Interface CONN between RPC and LE (RPC transmit 0-7 LINE)
Pin Num Pin Num | Signal Name
1 13 FGND
2 EIUT-TO 14 EIUT-T4
3 EIUT-R0 15 EIUT-R4
4 EIUT-T1 16 EIUT-TS
5 EIUT-R1 17 EIUT-RS5
6 EIUT-T2 18 EIUT-T6
7 EIUT-R2 19 EIUT-R6
8 EIUT-T3 20 EIUT-T7
9 EIUT-T3 21 EIUT-T7
10 22
11 23
12 FGND 24 FGND
J24 > Interface CONN between RPC and LE (RPC transmit 8-15 LINE)
Pin Nom | ‘Signal Name . - Zi00 "Pin Num | :-S:ig_i:ial'Na-me -

1 FGND 13 FGND

2 EJUT-T8 14 EIUT-T12
3 EIUT-R8 15 EIUT-R12
4 EIUT-T9 16 EIUT-T13
5 EIUT-R9 17 EIUT-R13
6 EIUT-T10 18 EIUT-T14
7 EIUT-R10 19 EIUT-R14
8 EIUT-T11 20 EIUT-T15
9 EIUT-T11 21 EIUT-T15
10 22

11 23

12 FGND 24 FGND
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123 - Interface CONN between RPC and LE (RPC receive 0-7 LINE)

| PinNum:1/| | Signal Name: -+
1 FGND
2 EIUR-TO
3 EIUR-RO 15 EIUR-R4
4 EIUR-TI 16 EIUR-TS
5 EIUR-RI 17 EIUR-RS
6 EIUR-T2 18 EIUR-T6
7 EIUR-R2 19 EIUR-R6
8 EIUR-T3 20 EIUR-T7
9 EIUR-T3 21 EIUR-T7
10 2
1 23
12 FGND 24 FGND

122 = Interface CONN between RPC and LE (RPC receive 8-15 LINE)

 PinNu ignal Nam x Signal Name :©. .
1 FGND 13 FGND

2 ETUR-T8 14 EIUR-T12

3 EJUR-R8 15 EIUR-R12

4 EIUR-T9 16 EIUR-T13

5 ETUR-RY 17 EIUR-R13

6 EIUR-T10 18 EIUR-T14

7 EIUR-R10 19 EIUR-R14

8 EIUR-T11 20 EIUR-T1S

9 EIUR-T11 21 EIUR-T15

10 22

11 23

12 FGND 24 FGND
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(2) LAN connection connector between CMCU and RPOM

Reference” .~'| Name'" - - Description
J30 LAN1A A side LAN signal output from CMCUO Slot
J31 LANIB B side LAN signal output from CMCUQ Slot
132 LANZA A side LAN signal output from CMCUI Slot
J33 LAN2B B side LAN signal output from CMCU1 Slot

e RJ45 Connector pin description

Pig -0 0 Name® ~ - Description

1 TXDP Transmission positive
2 TXDN Transmission negative
3 RXDP Receive positive

4

5

6 RXDN Receive negative

7

8

e Example of the configuration with RPOM

HUB1

|
|
. 150. 150. 128.50-

150.150.129.50 150.150. 128.30 .
LAN B x \
e
RPOM
CMCU1
/ 150.150.128.50 ‘
. !
=T n i
) l 150.150.129.25
1 e 150.150. 129.50 |
f T HUB2 1
1.

As the figure shows, A/B two ports are out from the redundant CMCUO/1 and the
two ports use two HUBs and configure each independent network connected to
RPOM.
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(3) PDP alarm connector (J37) description

NG RN oA Deseription -
1 pin of A column ACO IN IN Signals incoming when ACO operates in PDP
2 pin of A column BUZZ ouT Signals outgoing to PDP in order to operate the buzzer
3 pin of A column MAJ_LED ouT Signals to switch on MAJ LED in the shelf

4 pin of A column -48VA_FLT IN
6 pin of A column ++COMMON IN +5V power supplied from PDP to shelf
4 pin of B column -48VB_FLT IN PGND input when PDP input —48 B power is off.
6 pin of B column +COMMON IN +35V power supplied from PDP to shelf

PGND input when PDP input —48 A power is off

1 pin of D column ACO OUT ouT Signals to operate ACO in the shelf

2 pin of D column MIN_LED ouT Signals to switch on MIN LED in the shelf
3 pin of D column CRI LED ouT Signals to switch on CRI LED in the shelf
4 pin of D column CBA LED IN PGND input when CB A of SYS is off

4 pin of E column CBB_LED IN PGND input when CB B of SYS is off

5 pin of E column UNIT_DET IN PGND input when ALMU is deleted.

(4) FAN alarm connector (J34) description

1 VCC IN +5V power supplied from FAN
2 FAN FLT IN PGND input in case of FAN fault

(5) RPC shelf ID setting switch (SW1, SW2)
From the backside, the far-left part of SW array is DO. When the switch is up, the
switch is ON (0). When the switch is down, it is OFF (1).

The following describes each bit.

B Jescription

D0~1 SHELF ID: When many shelves are inserted in RPC rack, the very
bottom shelf is given its ID first.

D2~7 ID given for each RPC that RPOM manages

D8~15 Reserved

RPC IP address based on the above switch setting is as follows.

LANA 150.150.128.d0~7 . HEX value
LANB 150.150.130.d0~7 : HEX value
@ smp-o10-HWA210 _ Page: 11174
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(6) RS232 connector (J26~29)

e Jtis a reserved connector that is not in use now.

(7) Description of LAN connector for PDRU

Sign

| Description .

J46

LAN signal incoming when PDRU is configured as SINGLE in SSL0.

J44

LAN signal incoming when PDRU is configured as SINGLE in SSL1.

J49

LAN signal incoming when PDRU is configured as SINGLE in SSL2.

J50

LAN signal incoming when PDRU is configured as SINGLE in SSL3.

152

LAN signal incoming when PDRU is configured as SINGLE in SSL4.

J53

LAN signal incoming when PDRU is configured as SINGLE in SSL5.

J47

LAN signal incoming when PDRU is configured as SINGLE in SSL6.

J45

Signals incoming to two slots when PDRU is configured as redundant
in SSLO and SSL1.

J48

Signals incoming to two slots when PDRU is configured as redundant
in SSL.2 and SSL3.

J51

Signals incoming to two slots when PDRU is configured as redundant
in SSL4 and SSL5.

PDRU can be inserted to all the slots from SSLO to SSL6 and the operators can
configure each slot as single or redundant.

@ smp-010-HWAZ10

Page: III-75

Issue: 1.0



H/W Manual RPC

7. Power Distribution and Alarm Panel (PDP)

7.1 PDP front configuration

EXTERNAL
O oI
OOOTOl A Al AN AM SN e
J [SERENER (]
OoDCo0 } D - T
OCOOU
L [ @0 a0
OFF1CE T our NN NN
v

(1) Front configuration description

A. Green light is turned on when MAIN 48 A/B power that leads in to the backside
of PDP is supplied normally.

B.SYS1/2/3/4 are the circuit breakers that can switch on and off —48 power for the four
RPC shelves equipped in RPC rack. If it is upward, the switch is on. If it is
downward, the switch is off. The switch is automatically tumned off in case of
overcurrent.

SYS1 corresponds to the very bottom shelf of the rack.
There are two A/B breakers and each one of MAIN A/B can be switched on/off.

C.CRIUMAIJ/MIM~> This lamp provides visible information on the alarms generated in
the entire RPC rack for the operators.
ACO -> With this switch, the operators can cut off the alarm sound of audible
alarms.

D.ALMU => This unit cbntrols the entire PDP. It can be inserted or deleted.
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7.2 PDP backside configuration
| E?‘.IE;";L - — — o
o] o ee wea BEERL TN T TS
000 |
o R

(1) Backside configuration description

A_It is the rapping terminal connected to the external alarm office.

B.Connected to the alarm terminal of RPC switch shelf (J103), this connector
concentrates the alarms from each shelf and exchanges the signals required to
generate visible and audible alarms. ALM1 is connected to the very bottom shelf of

the rack.

Q Pin description

- NO _ = | ‘Netname S Description: -
1 pin of A column | ACO_OUT ouTt PGND output when ACO operates in PDP
2 pin of A column | BUZZ IN Signals incoming from the shelf that operates the
buzzer
3pinof Acolumn | MAJ_LED IN Signals to switch on MAJ LED in the shelf
4 pin of A column | 48VA FLT ouUT PGND output when PDP input —48 A power is off
6 pin of A column | ~+COMMON | OQUT +5V power supplied from PDP to shelf
4 pin of B column | -48VB_FLT ouT PGND output when PDP input 48 B power is
off.
6 pin of B column | +COMMON | OUT +5V power supplied from PDP to shelf
1 pin of D column | ACO IN IN Signals 10 operate ACO in the shelf
2 pin of D column | MIN LED IN Signals to switch on MIN LED in the shelf
|3 pin of D column | CRI_LED IN Signais to switch on CRI LED in the shelf
4 pin of D column | CBA_LED our PGND output when CB A of SYS is off
4 pin of E column | CBB_LED ouT PGND output when CB B of SYS is off
5 pin of E column | UNIT DET ouT PGND output when ALMU is deleted.

C.It supplies the power from MAIN —48 A/B to each shelf. It is redundant with A and
B. No.1 is provided to the very bottom shelf of the rack. And the rack is supplied to

the BUS BAR.

D.1t is GND (-48V) supplied to each shelf and connected to the bus bar of the rack.
E. It is MAIN —48V A/B supplied from the outside.
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PART IV  Radio Port

1. RP Introduction

RP interfaces with Radio Port Controller (RPC) and interfaces with the subscriber terminal

by using the Wideband Code Division Multiple Access (W-CDMA) technology and finally
forms the subscriber data path from the terminal to RPC.

2. RP Configuration

r RPRR |

™ 4
PASU ot

AICU

- PCM -
. HIGHWAY,

= 1

UDCU uDsu

Y
Yy

A

GPSU

10MHz
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3. RP Specification

0 Receive frequency :230GHz ~2.33 GHz
O Transmit frequency :2.37 GHz ~2.40 GHz
O Range of frequency separation 1250 KHz
Q0 Maximum power output ¢ Z20W/Sector/FA
QO Maximum valid isotropic emitting power : = 125W
@ Channel bandwidth : 10 MHz/ 1FA
O Channel interval : 10 MHz/ 1FA
O Frequency stability 12 0.1 ppm
Q Tx/Rx duplex mode :FDD
QO Tx/Rx difference frequency : 70 MHz
QO Multiple access :DS-CDMA (W-CDMA)
Q Demodulation/modulation : QPSK
Q Receive sensitivity :-117 dBm
QQ Gain attenuation range : Minimum 60 dB
O Receiver noise figure : =4dB
Q Channel capacity o : 56 channel /1FA/1Sector(32 kbps, ADPCM)
QO Number of FAs : 2FA / sector, Omni
QO Number of trunks : 3E1 / sector, Omni
@ smp-010-EWA210 Page: IV-2
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2FA/3Sector installation diagram
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4.3 RP wiring diagram
(1) Modem rack
OFFICE
‘rx&!ax COAX ALARM ANARN
i : -
STy
AlR BAFFLE
Ll)S\]J-(OT)() ; h igg#_ E1 LINE
' i >
FROM UDSU(RX) =
o ARy
POWER 5 {J?‘
2
To UDsW(TX) F— -
FROM B
UDSU(RX) g g:
ATy
£ der )
2 L
2
FAN (>34
To uDsu(TX) H— "
| BE o — >
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(2) RF rack wiring diagram
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5. Functions of Each RP Hardware
5.1 rP Main Control Unit (PMCU)

(1) PMCU overview
PMCU initializes the hardware of all cards mounted in the RP system and after that, it
initializes the software to the initialized hardware. It also reports faults and alarms to
RPOM through NMS channel and RPC and provides the communication path between
RFPU and RPC in order to monitor the status of each RP card.

Initializes cards and manages the card status.

Manages faults and reports them to RPOM through RPC and stores the faunlt
status.

e Connects to NMS and RPC through E1 link and reports card status to the

system RPOM.

® Stores the software of each card and downloads the software.

e Manages and controls the alarms of the centralized alarm panel.

e Provides the redundancy switchover.

e Provides RPC and NMS channel (one timeslot of E1) for communication.

e Interfaces with RPC
PMCU interfaces with RPC through E1 line. PMCU reports various faults of the
system and the status changes and responds to the request for the system operation
information.

e Interface with RFPU
PMCU receives the data on faults and status changes from the RF module and
transmits the data to RPC. It also receives the request for the operation status
information from RPC and transmits it to RF module.

o Interface with the environment monitoring unit
PMCU receives the data from the environment monitoring unit and transmits it to

the high-level network element.

(2) Description on PMCU front LED

.Na'n‘le:" | Status )
TS The board is disabled.
The board is enabled.
ACT GREEN The board is active.
STB GREEN The board is standby.
CRT RED It is turned on when there are alarms affecting the system seriously.
MAJ RED It is turned on when there are alarms affecting the system.
MIN YELLOW It is turned on when services are maintained in spite of alarms.
ACO GREEN It is tuned on when the audible alarms are blocked.
@ smp-010-HWAz10 Page: IV-7
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5.2 rP Call Processing Unit (PCPU)
(1) PCPU overview
PCPU manages indirectly MMDU, ACCU, and CDCU through PMCU and reflects the
management to the system resource management. It also sets up and changes RP
wireless parameters and takes charge of call processing control and statistics through
the wireless call processing protocol.
e Card status sharing
PCPU shares the board insertion/deletion information and the board redundancy
status information with PMCU through the shared memory, and it monitors the
board status periodically.
e Voice call and data call processing
PCPU interfaces with RPC through LAPD and processes wireless voice calls and
data calls.
e Wireless call processing protocol
All wireless calls are processed based on the wireless access specification (CAI
protocol).
o RP wireless parameter control and setup
PCPU controls and sets up the wireless parameters (SYNC, PAGING, PILOT,
BASEPNSEED, etc) between RP and the subscriber terminals.
¢ Modem channel management and call processing statistics
PCPU manages the channel status of the modem channel board (MMDU) and
provides call processing statistics and reports including call
attempts/success/failures.
e Software downloading
¢ Redundancy switchover
@ smp-o10-HWAZI0 . Page: 173
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(2) PCPU configuration

PMCU

INTERFACE FUNC.

APPLICATION S/W 8

(3) Description on PCPU front LED

Radio Part

PCPU

APPLICATION S/W )

The board is disabled.
STS
The board is enabled.
ACT The board is active.
STB The board is standby.
@ smp-010-HWAzI0 Page: IV-5
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53 Trunk 4-channel (TRK4)

(1) TRK4 overview
TRK4 unit converts unipolar data from MMDU unit into multipolar pulse and transmits
the pulse to RPC and converts the multipolar pulse from RPC into the unipolar data to
send to MMDU. TRK4 monitors the status of each trunk in units and when a trunk
status is not normal, it issues alarms and reports the status to the system. For the trunk
and unit tests, TRK4 performs loopback for local and remote stations and transmits
remote station alarms.

¢ Provides for E1 channels for each nnit

e Supports HDB3 or AMI line code

o (704 2048Kbit/s E1 frame interface

e Monitors the errors of CRC, HDB3, and frame word.

e Line monitoring and alarms
If there are too many 0 in the data received from the remote station or if there are
no received data due to the line snapping, the regeneration of the clock is not
possible. Therefore, when TRK4 detects NO DATA, it issues alarms and turns on
red LED of the related channel.

® Remote station Alarm Interface (RAI)
e CCS Signaling support

e Loopback (LLB, RLB)
TRK4 can perform Local LoopBack (LLB) and Remote LoopBack (RLB) for the
digital terminals for the testing of each line and unit.

LLB Trunk line ALB

TRKE:] _ :} TRK4

<TRK4 loopback configuration diagram >
¢ Channel Loopback

¢ Software downloading

@ smp-010-HWA210 Page: IV-10
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(2) TRK4 configuration
The configuration of TRK4 is as follows.
o EE— <>
SYSTEM LOCAL LOCAL
INTERFACE PROCESSOR MEMORY
- |-
HIGHWAY | | FRAMER TRANCEIVER
INTERFACE
(3) TRK4 description

e System interface:
: It interfaces between PMCU and the local processor through DPRAM and the
buffer.

Highway interface
: It connects the system highway to the framer.

Local processor
: It is the main control processor of TRK4. It processes alarms and controls the
framer and the transceiver.

Framer
: It frames or deframes E1l.

Local memory
: This memory consists of the flash memory and SRAM where the boot program
and application programs are stored.

Transceiver
: It performs the line interface function

{(4) Descriptions on TRK4 front LED

Status ..

The internal TRK4 is initialized or disabled.
TRK4 is enabled

CHO

CH3

Channel is standby.

RED No data or loss of sync is received
GREEN Channel is active.
GREEN blinks The remote station alarm is received.

@ smp-o10-HwA210
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Radio Part
5.4 Multi MoDem Unit (MMDU)
(1) MMDU overview
MMDU processes the signals of the physical layer corresponding to each W-CDMA
code channel and the wireless access protocol.
(2) MMDU configuration
A Modem Group
e e @ 1, RXDABLO) RXDALLQ]
cdata | DPRAM data data — DRV
> RXDBI1Q] Accu
E1Data | GCOMA T
Proc. o EN O | =
PMCU Inter- E1_CLK&FP Mgg.e"’ ™D0.Ql
face | control b
Control XD,
Perigh control T ] * CDCU
INT1 Control ! Combiner
[T EVN_SEC
INT1..10 SYS Clock
E1_Dala |
PCM Line Interface REF_CLK
| Trunk & T/S MFC SYS CLK CcDCuU
High inerrupt _
ighway Selector E1_CLK&FP Contor Tirming Check CVEN Ol
Modem l
. addr
data
ADD Coding & p-Processor BOOT ROM
1/0 Control le—control |
add addr | addr
Application — o
Memory data data Processor ) DRAM
Controlier
control —control
\ 4
' Page: IV-12
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(3) MMDU description

MMDU consists of the followings. W-CDMA modem ASIC, the peripheral controller
in charge of the interface with the high-level processor PMCU, the entire board control,
and the inner-board peripheral device control, the processor controller responsible for
the processor and memory control, the interrupt controller, the TX-combiner
responsible for the combiner of the forward link parallel data, the reverse link data
driver, the timeslot and trunk select responsible for the PCM highway interface of El
data, the Multi Frequency Control (MFC) timing check, and the timing distribution

o Input voltage: 48VDC (+ 20%, 60W)
e Qutput voltage: +5V, +3.3V

e Functions of the modem ASIC group
- It processes the signals of the physical layer and the wireless access protocol.
- Functions of the forward link hardware
. Traffic channel generation
. Signal channel generation
. Power control signal generation
. Reverse TX signal generation
. E1 data Interface

- Functions of the reverse link hardware
. Detection of the initial pilot synchronization
. Detection of neighboring cell synchronization in case of channel change
. Detection of the terminal transmission access channel
. Detection of the terminal transmission PPCS
. Detection of the terminal transmission traffic channel
. Synchronization tracking based on the terminal movement and the wireless
channel characteristics
. Multi-path signal division based on the wireless channel characteristics
. Multi-path signal combining
. Antenna diversity

e Functions of TX Combiner
The digital Combiner divides the forward link baseband digital signals from W-
CDMA modem ASIC into I & Q and combines and saturates them.

o Functions of Multi Frequency Control (MFC) and Timing Check Block
Timing Generation Logic is allocated with Reference_Clock, System_Clock, and
Even Clock from CDCU and generates the clock signals necessary for W-CDMA
ASIC by using PLL function and distributes the signals to each ASIC.

@ saep-010-HWA210 Page: IV-13
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e Functions of Line Interface Trunk & Time-Slot Selector
It selects a timeslot of a highway among PCM highways and transmits its data
through the highway.

o Interface with other units
- CDCU interface

. Clock receiving: System Clock 8.192 MHz, 16.384 MHz
Even Sec two seconds,
GPS Clock 10 MHz
El Clock 4 MHz
Frame Pulse 8K
. CDMA Forward Link Parallel transmit 8.192M Data

- ACCU interface

. CDMA Reverse Link receive 32.768M ECL Data
- TRX4 interface

. PCM Highway Data of E1 data
- PCPU, PMCU interface
.DPRAM

(4) Description on MMDU front LED

‘Nam

STS

(bicolor) Red MMDU operates abnormally

CHO Green Channel-1 reception lock is normal.
CH1 Green Channel-2 reception lock is normal.
CH2 Green " | Channel-3 reception lock is normal.
CH3 Green Channel-4 reception lock is normal.
CH4 Green Channel-5 reception lock is normal.
CH5 Green Channel-6 reception lock is normal.
CH6 Green Channel-7 reception lock is normal.
CH7 Green Channel-8 reception lock is normal.
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5.5 Packet Data MoDem Unit (PDMU)

(1) PDMU overview
PDMU processes the signals of the physical layer of each W-CDMA code channel and
the wireless access protocol.

(2) PDMU configuration
A
caddr addi L
addr ro TXD[.Q} N RYDATLQ
cdata | DPRAM | data |le—dala |
N T e @ Combines RXDE(10] ACCU
1_CLK&FP *
Proc. controt
PMCU Inter- I CoMA
control
face Contol W oden RXD_A B[O
Periphera tho o=+ =~ '~ Doy ¢ocu
INTY | Gontrol T - DRV
addr EVN_SEC
SYS Clock
E1_Data g.?ﬁam
PCM . L;nntjl::(\l:rfrag Ies REF_CLK
Highway Selector E1.CLK&FP W alched MFC SYS_CLK cbcu
Filter Timing Check EVEN_CLK
Mg —
addr
data
ADD Coding & y-Processor BOOT ROM
1O Controi * ‘ | control |
addr addr addr
Applicaton [Y
Memory data data Processor data DRAM
Controller
coatral control
4
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(3) PDMU description

PDMU processes the signals of the physical layer in the specification for the wireless
local loop corresponding to each W-CDMA code channel and processes the wireless
access protocol. It consists of three W-CDMA modem ASIC (3 channels), the matched
filter that detects the access signals, the peripheral controller responsible for the
interface with the high-level processor PMCU, the entire board control, and the inner-
board peripheral device control, the processor controller responsible for the processor
and memory control, the interrupt controller, the TX-combiner responsible for the
combiner of the forward link parallel data, the reverse link data driver, the timeslot and
trunk select responsible for the PCM highway interface of E1 data, the Multi Frequency
Control (MFC) timing check, and the timing distribution.

o Input voltage: 48 VDC (+ 20%, 60 W)
e Output voltage: +5V, +3.3V

e Functions of W-CDMA modem ASIC group
- It processes the signals of the physical layer and the wireless access protocol.
- Functions of the forward link hardware
. Traffic channel generation
- Signal channel generation
. Power control signal generation
. Reverse TX signal generation
. E1 data Interface

- Functions of the reverse link hardware
. Detection of the initial pilot synchronization
. Detection of neighboring cell synchronization in case of channel change
- Detection of the terminal transmission access channel
. Detection of the terminal transmission PPCS
. Detection of the terminal transmission traffic channel
. Synchronization tracking based on the terminal movement and the wireless
channel characteristics
. Multi-path signal division based on the wireless channel characteristics
. Multi-path signal combining
. Antenna diversity

e Functions of TX Combiner
The digital Combiner divides the forward link baseband digital signals from W-
CDMA modem ASIC into I & Q and combines and saturates them.

e Functions of Multi Frequency Control (MFC) and Timing Check Block
Timing Generation Logic is allocated with Reference Clock, System_Clock, and
Even_Clock from CDCU and generates the clock signals necessary for W-CDMA
ASIC by using PLL function and distributes the signals to each ASIC.

@ smp-o10-5WA210 ' Page: IV-16
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e Functions of Line Interface Trunk & Time-Slot Selector
It selects a timeslot of a highway among PCM highways and transmits its data
through the highway.

¢ Functions of access CDMA demodulator

Receive 32M data
Matched Filter
Extracts the synchronization signals and access data.

e Interface with other units

CDCU interface
. Clock receiving: System Clock 8.192 MHz, 16.384 MHz
Even Sec two seconds
El Clock 4 MHz
Frame Pulse 8K
. CDMA Forward Link Parallel transmit 8.192M Data

ACCU interface

. CDMA Reverse Link receive 32.768 M ECL Data
TRKA4 interface

. PCM Highway Data of E1 data
PCPU, PMCU interface

.DPRAM

(4) Description on PDMU front LED

Radio Part

Name ;| Color “ " | Status description:.. . .
STS Green PDMU operates normally.
(bicolor) Red PDMU operates abnormally
LCK Green Packet receive lock is normal.
COK Green CRC is normal.
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5.6 Access Channel Unit (ACCU)

(1) ACCU overview
ACCU converts the analog signals of the baseband and demodulates them to transmit
the received signals to each MMDU. It also synchronizes the subscriber access data
that are received randomly before demodulating them and transmitting them to PCPU.

(2) ACCU configuration .
The detailed configuration diagram of ACCU is as follows.

i
aPsk  [. Analog
¢! “ to
N Dighal IF_RXMain) |
- N FIR Fitter convert | ‘
. RXD 1.0 MMDU
RXD[LQ
I
EﬁEH Controlter |, . > s
INTER .
+ : psk |
ace | RX0IL.Q] 0.2 K
g P P IF_RX(Diversny)
FIR Fiter | ™
:
RXD 1.0 MMDU
— -
INTERRRUPT
CONTROL
ADD CODING [
2 U0 CONTRO REF_CLK
SYS CLK
EVEN_SEC
APPLICATION il
MEMORRY  f data |  PROCESSOR
CONTROLER
- ACCU Block Diagram -
Page: IV-18
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(3) ACCU description

e Analog to digital Convert
- Itreceives the main and diversity analog signals that have 8M carrier element.
- It converts analog to digital with 32M clock.

QPSK demodulator & FIR filter

- Digital QPSK demodulator
- FIR filter
- 32M data function

DRY (Driver 1.C)

Radio Part

- It converts 32M data into ECL data and transmits the data to MMDU.

Timing Check
- Itreceives 2S, 8M, and 16M clock from CDCU through ECL.

- It generates 32M and 65M clock with 16M.

Access CDMA demodulator

- Itreceives 32M data.

- Matched Filter
- It extracts the synchronization signals and access data.

o Controller Interface

- It interfaces with PMCU and PCPU through DPRAM.

Input voltage: 48VDC(£ 20%)

Output voltage: +5V, +3.3V, +12V, -12V

Receive coaxial cable impedance: 50€2

Analog receiving: 50Q) coaxial cable

Clock receiving: 8.192 MHz, 16.384 MHz, 2 seconds
PCPU and PMCU interface: DPRAM

MMDU data: 32M ECL data

(4) Description of ACCU front LED

Name Jcotor - | seatus description 7 ]
STS Green ACCU unit operates normally.
Red Processor error of no analog data reception
ACT Green ACCU unit is active.
STB Green ACCU unit is standby.
RXD Green There are analog data received.
ACL Green The access data are locked.

@ smp-010-HwA210
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5.7 Clock Distribution & Combine Unit (CDCL)

(1) CDCU overview

Radio Part

CDCU receives 10 MHz clock from GPSU and generates and provides the system
clocks. And it combines PILOT, SYNC, and PAGING channels, the RP wireless
channels, with TRAFFIC channels and transmits them. It is redundant for higher

reliability.

(2) CDCU configuration

The detailed configuration of CDCU is as follows.

SYS CLKy | oy o1 SYNC, PAGING 8 ADDRESS & DATA PCPU
EVEN_SEQ N INTERFACE
CHANNEL : CONTROL SIGNAL
MMDU | FORWARD CHANNEL g MODULATOR
—_— COMBINER
GPS_CLK l
——» AD N - PLL
™
SYS_CLK CLOCK
4__7 GENERATOR
EVEN_SEC EVEN_SEC
~“€—————1 GENERATOR
CDCY Block Diagram

PCPU
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(3) CDCU description

e System clock generation part
: It receives 10 MHz clock from GPSU and generates and distributes the clocks

required for RP.

e Forward Channel Combiner
: The combiner divides the forward link baseband digital signal from MMDU into
I and Q and then combines and saturates them.

o Pilot, Sync, and Paging channel generation part
: It generates the pilot channel for the standard RF signal of RP and the
synchronization signal of PN code, the sync channel that transmits RP
identification information and the visual information from RP to the terminals, and
the paging channel that provides the system information of the current RP, such as
the neighboring RP information, the available service type, the registration cycle,
the terminal identification number, the access parameter, the power control
information, and RP local information.

¢ Modulation part

Radio Part

: It modulates the combined forward sink baseband digital signals in accordance
with the requirements of each frequency bandwidth by filtering them with the

digital filter.

e D/A conversion part

: It converts the modulated digital signals to the baseband analog signals.

(4) Description on CDCU front LED

~} Color . = .| Status description

Red Error

Green Normal
ACT Green Active
STB Green Standby
TXD Green Normal TX data transmit
GCLK Green Normal GPS operation
SCLK Green Normal operation of local oscillator

@ smp-o10-HWA210
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Radio Part

5.8 RF Power Supply Unit (RPSU)
(1) RPSU overview
RPSU supplies power for the four UDCU modules in RFS and for the two RFPU units
and also supplies power for AICU and UDSU. It is redundant for stable power supply.
In addition, it generates its own fault signals and reports them to RFPU.
(2) RPSU specification
e Input voltage range
-42VDC -48 V DC
e Output voltage and output current
+12V DC +5VDC [-12VDC | -5V DC
2.8 0.8 0.2 0.2
28 8 2 2
2.5 25 2.5 2.5
il
o Temperature and humidity for operation
-10 ~+65 °C
10~95%
(3) Description on RPSU front LED and switches
On the front side of RPSU, there are Green LED PWR and Red LED FAIL. Green LED
indicates the normal operation and Red LED indicates the short status or the overload
status. The status of RPSU is reported to RFPU through the rear connector. The circuit
breaker on the front side of RPSU plays the role of a toggle switch and fuse for the
input power.
@ smp-o10-awAz10 Page: I-22
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5.9 Radio Frequency Processor Unit (RFPU)

(1) RFPU overview
RFPU monitors and controls the status of each module of RF shelf and collects the
alarm status of RF shelf and reports the status finally to RPOM.

It consists of the followings.

e CPU and control part

e Interface part

e Alarm collection and processing part
e Redundancy part

(2) RFPU configuration

[ =1
Inter face w

o o

Cantrol =
unit § PP“;“
centrol |{ wwuu

Center

HCTU
unit Alarm = - &S
Collector s

.
. Dumlization] |
¢ contrel
. —
Pass

i Mmooty
i
|

Pair Slde AFPA

RFPU BLOCK D1AGRAM

(3) RFPU description

e CPU and control part
: This parts consists of 386EX processor with the built-in Intel battery, DRAM
controller, flash ROM, flash file, and 16 Mbyte DRAM. This part processes all the
interrupts of the interface part and takes detailed actions when an alarm signal is
generated. Then it reports the interrupt and alarm signal information to RPOM
through PMCU. It also stores important information in CMOS in order to use the
information for rebooting or switchover.
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e Interface part
: It has total of eight RS-233 ports including the two ports for PACU, GPSU and
RPTU and the ports for PMCU-ALPHA, PMCU-BETA, PMCU-GAMMA, and
the environment monitoring. CPU processes the data from each port and monitors
the port status.
- Interface with PACU
RFPU converts the ENABLE and DISABLE status of each sector PASU
through RS-232 interface with PACU and monitors the power status of each
PASU, the ENABLE status, the internal temperature, the input power value,
VSWR value of each sector, and others and it performs switchover or
restoration when necessary.
- Interface with GPSU
Through RS-232 interface with GPSU, RFPU monitors the online/standby
status of GPSU, the status of oscillator, the master/slave status, and GPS
antenna status and reports all the information to RPOM.
- Interface with RPTU
RFPU is connected to RPTU through two RS-232s and one of them is
connected to RTU and the other is connected to RIU in RPTU.
Through the port connected to RTU, RFPU enters the TX attenuator value of
each sector and reads the value to diagnose each antenna.
And RFPU sets the wireless parameter in RPTUER and sets up calls in order
to collect the performance data of each sector and report the data to RPOM.
- Interface with PMCU
RFPU has PMCU and RS-232 interface of each sector, which provide the
physical path for the report of the RP rack information to RPOM.
- Interface with AICU
RFPU receives alarm signals from each sector AICU at TTL level. AICU
checks AICU installation, DC power, and LNA and reports the result to RFPU.
RFPU collects the information and reports it to RPOM.
- Interface with UDSU
UDSU is the RF switch unit that takes charge of 4:1 switchover of UDCU. It
performs the switchover for OPEN or FAIL of UDCU and RFPU controls all
these operations of UDSU.
RFPU converts the switch status with UDSU at TTL level and monitors the
internal UDSU status by reading the converted status information from
UDSU and reports the current internal UDSU status to RPOM.
- Interface with PDP
RFPU collects RP rack information except MS information and generates
critical, major, minor alarms and sends the information to PDP.
- Other interface :
. Besides the above interfaces, RFPU has RS-232 interface for environment
monitoring and FAN interface.
. Alarm collection and processing part: RFPU collects the alarms of all the -
boards in RP rack and reports the information to RPOM.
. Redundancy part: The redundancy part monitors the status of the other side
with the signals between the active and standby boards. And it takes actions
for the reset of the other side, the status of active and standby switches and
the insertion/deletion status.
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(4) Description on RFPU front LED

It indicates whether the board status is normal or abnormal.(BI-
B COLOR)

""""""" P |t indicates that the current status is ACTIVE. (GREEN)
~® It indicates that the current status is STAND-BY. (GREEN)

» [t indicates that a critical alarm occurs. (RED)

f ~ |t indicates that a major alarm occurs. (RED)

8 ™ 1t indicates that a minor alarm occurs. (YELLOW)
e It MEANS ACO status input. (GREEN)
. ACO input switch
e ACTIVE/STAND-BY switchover conversion switch

- — > Application program upgrade switch

Board reset switch
P 9_pin that connects the board and PC through RS-232
D-SUB female connector
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5.10 Up-Down Converter Unit (UDCU)

(1) UDCU overview

UDCU is divided into the transmit path and the receive path.

Radio Part

The main functions of the transmit path is the up conversion that converts the 8.192
MHz IF signals into 140 MHz or 2380-2400 MHz signals and the gain adjustment that
has about 30 dB of variable attenuation.

The main functions of the receive path is the down conversion that converts 2310-2330
MHz RF signals to 70 MHz and 8.192 MHz IF signals and AGC function that
maintains the 8.192 MHz IF signal level. It consists of path A and path B for the space

diversity function.

(2) UDCU configuration

The detailed configuration diagram of UDCU is as follows.

1=t IF
COCYU  [—» LPF ™ AR

BPF

hain

-BPE
T

1= f] #eenna RF ANIF]
Lo I
1st POWER
RX ; DMIOER I\RK\
w0 | I/
2nd POWER [ i
RF DMIDER | i rxo »
Lo - —l Amtenna
o 15tiE : . RE, g
© ACCU |a— B ,‘B/FFJ.: BPF ""”u:‘@mﬂ_:v‘ RX
; AstIE; ‘ gpe | REC
ACCU (PR, | BPF ?‘BFF | AP, Rx
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(3) UDCU description

o UDCT
: It receives 8.192 MHz signals from the modem shelf (CDCU) and up-converts
them to 2380-2400 MHz RF signals.

e UDCR

: It receives 2310-2330 MHz receive signals from AICU and down-converts them
to IF (8.192 MHz) signals and transmits a certain level of output signals to the
modem shelf (ACCU) through AGC circuit.

e UDCS

: UDCU status monitoring, PLL data generation and UDCT RF attenuation
voltage supply

e IPLL-1
: It provides 78.192 MHz of CW signals for UDCR.

IPLL-2
: It provides 148.192 MHz of CW signals to UDCT.

e RPLL
: It provides 2245 MHz of CW signals to the up-down mixer of UDCU RF part.

Power
: From =12 Vde input, + 5V_1, +5V_2, +5V_3, AGC_ Bias_RI1(+10V), and
AGC Bias R2(+10V) power are supplied by using the regulator.

e 78.192 MHz PLL synthesizer (IPLL-1)

: It receives the control signal from RFPU and makes 78.192 MHz local signals in
order to down-convert 70 MHz signals of the receive path into 8.192 MHz IF
signals.

e 148.192 MHz PLL Synthesizer (IPLL-2)

: It receives the control signal from RFPU and makes 148.192 MHz local signals
in order to up-convert 8.192 MHz signals of the transmit path into 140 MHz
signals.

2240-2260 MHz PLL Synthesizer (RPLL)

: It receives the control signal from RFPU and makes 2240-2260 MHz local
signals in order to down-convert 2310-2330 MHz signals of the receive path into
70 MHz signals and to up-convert 140 MHz of the transmit path into 2380-2400
MHz signals.

o Reference signal detection circuit
: It verifies whether the reference signal 10 MHz is permitted for PLL synthesizer.

Frequency UP Conversion (UDCT)

- It performs the second frequency up conversion that converts the 8.192 MHz IF
input signals into 140 MHz and 2380-2400 MHz signals.

Gain adjustment terminal
- It is configured to have about 30 dB of variable range by using the voltage
variable attenuator in order to adjust the output of UDCT.

Output level adjustment circuit .
: It locates the voltage variable attenuator on 140 MHz path in order to
compensate the gain variation for each board and adjusts the variable resistance of
ADJ port of the front panel to compensate the gain variation.

Input signal monitoring
: It monitors the input signals of UDCU through 10 dB coupling.
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e Qutput signal monitoring
« It monitors the output signals of UDCU through 20~30 dB coupling.

o Frequency down conversion (UDCR)
: It performs the second frequency down conversion that converts the received
2310-2300 MHz RF signals into 70 MHz and 8.192 MHz IF signals.

e Automatic Gain Control (AGC) circuit
: It uses three PIN diode attenuator on 70 MHz path of UDCR in order to maintain
8.192 MHz IF signals at a certain level.

¢ Space Diversity
: UDCR consists of two paths, that is path A (main) and path B (SD) for the space
diversity.

(4) Description on UDCU front LED

Name »':.'_j\ B ;‘ Colm('fji ’ Stams descrlpmm R .
GREEN REF (10 MHz), SYN (PLL), RXS (UDCR output), TXS (UDCT output) are
STS all normal.
RED One of REF, SYN, RXS, or TXS is abnormal.
GREEN Normal level of 10 MHz reference signal
REF OFF Abnormal level of 10 MHz reference signal
GREEN The lockings of IPLL-1, IPLL-2, and RPLL are all normal.
SYN QFF One of IPLL-1, IPLL-2, or RPLL locking is abnormal.
GREEN UDCR Main/SD output signals are all normal.
s OFF One of or both of UDCR Main/SD are abnormal.
GREEN UDCT output signal is normal.
S OFF UDCT output signal is not normal.
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5.11  Global Positioning System Unit (GPSU)

(1) GPSU overview
GPSU receives L1 frequency by using the GPS receiver of about 107 frequency
precision in order to satisfy the frequency specification (Frequency stability = 0.05
ppm) and generates 10 MHz signals, that is, the system reference frequency. This unit
has a single or redundant structure to meet the customers’ requirements and it has to
have a built-in high precision oscillator regardless of its structure in order to prepare for
the interruption in receiving satellite signals.

(2) GPSU configuration
The diagram of GPSU is as follows.

10 MHz
10 MHz
10 MHz
MASTER 10 MHz
10 MHz
10 MHz

lo 1o i

10 MHz 10 MHz

10 MHz 10 MHz

10 MHz

10 MHz

10 MHz

10 MHz

10 MHz 10 MHz

10 MHz %8%;12

10 MHz e — z
S’ AVE 10 MHz
10 MHz
10 MHz
10 MHz
10 MHz
10 MHz
10 MHz

(3) GPSU description
The above figure shows the redundant GPSU. The signals of L band captured by the
antenna are generated as ten 10 MHz signals and one 1 PPS signal and one TOD signal
by the GPS engine in GPSU. Since this WLL system does not give the mobility, the 1
PPS and TOL signals are not used.
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5.12 Power Amplifier S-band Unit (PASU)

(1) PASU overview

Radio Part

o PASU amplifies the level of the signals from RP up to a certain level.

e PASU is allocated to each sector and it has the N:1 redundancy structure.

e PASU amplifies the RF signals whose frequency is converted through the Up Down
Converter Transmitter (UDCT) of Up Down Converter Unit (UDCU) of UDCT
(Up Down Converter Transmitter) up to a certain power level requested by PASU
and then provides the signals to Antenna Interface & Coupling Unit (AICU).

e The RF signals generated through PASU have a bandwidth determined by the
channel filter of AICU of Antenna Interface & Coupling System (AICS) and they

are transmitted through antennas.

(2) PASU configuration
Alptainput - Alpha Output
Beta Input | - Beta Otput
Garmma Input = Gamma Ouiput
T Redndacy
Paihin PASA
o ManPath
inPASA
RFPU | <> PACU
PASU block diagram
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(3) PASU configuration

e RF Interface
PASU have the maximum 0 dBm input signal level from UDCT in UDCU and
have the maximum 20dB dynamic range. The output of PASU have linearity to the
input and the maximum RP transmission output is 43 dBm =1 dB.

e Controller interface
PASU is controlled by Power Amplifier Control Unit (PACU), which controls the
switch for the redundancy and monitoring of PASU.

PASU has RS-232 or RS-422 interface with PACU and PASU can be monitored
and controlled through PACU.

(4) Description on PASU front LED

Name Color Status L iU
Green DC switch of the front panel is on.
DCONLED Off DC switch of the front panel is off.
Green PASU is enabled through PACU. (Normal operation)
Enable LED Off PASU is disabled through PACU or a switchover module
with faults
Red PASU has faults.
Alarm LED ™ o5 PASU has no faults
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5.13  Power Amplifier Control Unit (PACU)

(1) PACU overview

e PACU monitors and controls PASU that is allocated to each sector. When a fault
occurs, it operates switches and switchovers to one redundancy path.

e It also verifies whether FAN is normal and transmits the PASU status to Radio
Frequency Process Unit (RFPU).

e PACU performs enable/disable function, VSWR Alarm, IN/OUT signal level
detecting, and the forced redundancy and switchover and the recovery of
temperature alarms and PASU according to the commands of RFPU.

e The firmware of PACU can be upgraded or modified by using the 9-pin D-sub
maintenance port on the front panel.

(2) PACU configuration
PACU control interface diagram

RS - 232 Sexidd UF

RS- 232 Sexial IF

RS422 Pardiel
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(3) PACU description
e PACU has RS-232 or RS-422 interface with PASU and RACU can be controlled and
monitored through RFPU.
e PACU has RS-232 interface with RFPU and reports the status of PASU and PACU
on request of RFPU.
e When the redundancy switchover required for the faults in PASU, there is a report
sequence after the switchover.

(4) Description on PACU front LED

Name '~ | Color - | Status

DC ON Green DC sw!tch of the front panel Ts on.
Oft DC switch of the front panel is off.

Alarm Red PACU is abnormal or fan is abnormal
Off Normal

5.14  Antenna Interface & Coupling Unit (AICU)

(1) AICU overview

e AICU is the public link access part of RP. It consists of one main path that can
transmit and receive signals through the antenna and the Rx B path that receives
signals through the antenna. One AICU is assigned to each sector.

e The transmit path makes the transmit signals that are amplified to a fixed level
through POWER AMPLIFIER SUB SYSTEM (PASS) pass through the duplexer
so that the signals have a fixed bandwidth. Then the transmit path transmits the
signals to the antenna.

e The monitor port of the transmit path monitors the level of RP transmit signal that is
transmitted to the transmit antenna. It shows a low level output of 40 dB for the
output signal level from the port connected to the transmit antenna.

o The receive path consists of two paths (Main path and Rx B (Space diversity) for the
diversity and each path has equivalent electrical characteristics. The receive path
has the transit band filter, the low noise amplifier, and the bi-directional coupler
that monitors signals and tests paths. It filters the signals from each receive
antenna (Rx Ant and SD Ant) with the band filter and amplifies them with the low
noise amplifier and transmits them to Up Down Switch Unit (UDSU).

e The low noise amplifier of each receive path is the balance type amplifier with 1:1
redundancy structure. It receives the signals from the repeater through the
directional coupler of the low noise amplifier output terminal. Then it transmits
the signals to Up Down Converter Receiver (UDCR) in Up Down Converter Unit
(UDCU) through UDSU.
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(2) AICU configuration diagram

2370-2360
™
4 P10
- | STANDARD
, ANTENNA
DUPLEXER| "/~ || coupler
\4\/,} — =
Repeater T (LP 3
Rx A -
Coupl <""‘*‘ 2300-2310
¥y
- 3? MAIN |
Rx B
E RxB
- pam— %— Couplerf*
S

2300-2310 (L[
P4

(3) AICU description

® RF of the low noise amplifier at each receive path, DC alarm and the unit insert
alarm reports the status of AICU.

e RF and DC alarm reports the open collector type of high/low impedance to Radio
Frequency Process Unit (RFPU).

o RF alarm occurs when the gain of the low noise amplifier drops or when a path of
the balance type of low noise amplifier is abnormal.

e DC alarm occurs when the power input is +9V or lower.

¢ Unit insert alarm occurs when the unit is not inserted, regardless of power input.

(4) Description on AICU front LED

LR g

Green | DC switch is on.
Off DC switch is off

Front LED
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6. Functions of Each RP Software Module
6.1  RPMain Control Unit (PMCU) software
(1) PMCU functions and configuration

This software is the main process that manages the RP system. It manages and controls
status, fault, downloading, restarting, and redundancy, and manages RF system path.

Starts the system up and initializes the hardware.

Initializes the software after the hardware initialization.

Monitors faults and stores fault information in the fault status buffer. This process is
divided into the interrupt mode and the polling mode.

When a fault occurs in the equipment, PMCU processes the fault and stores the fault
status and then reports it to the operator. This process is divided into the alarm
generating part, the alarm releasing part, and the alarm notifying part.

Shows the information currently generated in the equipment on request of the
operator.

Generates interrupt when a unit is inserted/deleted.

e When a unit is reinstalled after deletion, PMCU initializes the unit after some delay
time.

Enables the operator to provision the slots in the equipment.

PMCU Software Configuration Diagram

Thmer
Periodic status reporting, system diagnosing

Board [F
monitori
. ' . vice
TRK MD ACCLY DO
) ﬁ E H

Figure 4-1. PMCU software configuration diagram
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(2) PMCU software execution module loading system

MCU Loading Processing

Device initialigation
(DRAM, SRAM, DISK, LAN)

{4‘4‘7Active Stat

Board state ?

Setup of interface on
high—level system
(LAPD)

Reboot
K

Restart type ?

Initialigation of
resource board

Reset—l

board

Initialigation of resou

—

Application downloading
request to high-level
system (RPC)

Restart

D

Radio Part

Standby State

PLD(Programing Loading Data

downloading request to
high-level system (RPC)

Yes
Y

Yes

h 3

"Reset"

Restart type is set as

Resource board setting based
on operation information

I

]

o
it

Set up of interface
between each board

v

Interface re-set up of
high level system (RPC)
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collection, periodic statps

reporting. system
diagnosing

Operation status

A

Set up of duplicatin
inter face

y

Disk mirroring request
active

|

Activation of self
diagnosing timer

Figure 4-2. PMCU loading process flow chart
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(3) Functions of each PMCU software module

A.CPU interface module
This module interfaces with RP Call Processing Unit (PCPU).
The main functions of this module are as follows.
- It controls the redundancy.
- It processes the board fault notifications.
- It notifies the link and system resource information.
- It processes the notification of call processing resource assignment status.
- Itrequests the wireless resource assignment set and processes the responses.
- Itrequests to inquire the RIU status and processes the responses.
- It requests PM and processes the responses.

B.TRK interface module
This module interfaces with Trunk 4-channel (TRK4).
The main functions of this module are as follows.
It manages and controls the channel redundancy.
- It processes the board and link fault notifications.
It sets up and controls loopback test and BER measurement requests.
- It requests link PM and processes the responses.

C.MMDU interface module
This module interfaces with Multi MoDem Unit (MMDU).
The main functions of this module are as follows.
- It manages and controls the configuration.
- It processes the board fault notifications.
- Tt requests the channel diagnosis and processes the responses
- It processes the notification of the wireless resource assignment.
- It requests the wireless resource assignment set and processes the responses.
- Itrequests to inquire the RIU status and processes the responses.
- It requests PM and processes the responses.

3

D.ACCU interface module
This module interfaces with Access Channel Unit (ACCU).
The main functions of this module are as follows.
- It manages and controls the redundancy.
- It processes the board fault notifications.

E.CDCU interface module
This module interfaces with Clock Distribution & Combine Unit (CDCU).
- It manages and controls the redundancy.
- It processes the board fault notifications.

F. RF interface module :
This module interfaces with RF Process Unit (PFPU).
- Itrequests the RF status and processes the responses.
- It processes RF fault notifications.
- It transmits the environment monitoring equipment data.

Page: IV-37

@ smp-010-HWAZ10 Issue: 1.0



H/W Manual

G. Status managing module
This module manages the system status based on the WLL system status scheme.
When the system status changes, this module reports the change to the high-level

system.

a. Inquiry of software version

Inquiry command : show-ver;

Radio Part

PMCU»>show-ver:;
BSP : wvi.01,

15:44:36 Feb 14 2000

RPT:0051:2000-02-25 11:36:51:VER:1.64c (Feb 18 Z000 09:17:54)

b. Inquiry of the current system status

Inquiry command : show-sys;

PMCU>show—3ya;
.......... WLL SYSTEM STATUS feee-aaaaa

SL CNAME CTYPE - ETYPE[HUVER-SUWVER] STATUS WSTS[MSTS] ALARM
0D PMCUD : PMCU - PMCU [0.32a-1.64c] NORM_ACT ACT[ACT] NOR
01 PHCU1 : PMCU — BLANK[XXXXX—XXXXX] ABNO_EJECT STBI[STR] MAJ
02 PCPUD : PCPU — BLANK[XXXXX—XKXXXX] AHNO EJECT STBI[STE] CRT
03 PCPUO1 : PCPU -~ BLANEK[XXXXX—XXXXX] ABNC_EJECT STBISTE] CRT
04 TREKO : TRK2 - TRR4 [1.00c-1.21d] NORM_STH ENA[ENK] NOR
05 TRK1 : TRK4 - TRKZ [1.00c-1.21d] NORM_IDLE ENA[ENA] NOR
06 MSLO : MMDU - BLANK[XxXXX-XXxxxx] ABNO EJECT DIS[ENA] MAJ
g7 MSL1 : MMDU - BLANK[XXXXX—XXXXX] AENO_EJECT DIS[ENA] MAJ
08 MSLZ : MMDU — BLANK[XXXXX-XXXXX] AHNO EJECT DIS[ENA] MAJ
09 M5L3 : BLANK = BLANK[XXXXX—-XXXXX] NEQ_EJECT DIS[DIS] NOR
10 MSL4 : BLANK — BLANK[xxxxx-xxxxx] NEQ EJECT DIS[(DIS] NOR
11 MSL5 : BLANK - BLANK[XXXXX-XXXxx] NEQ_EJECT DIS[DIS] NCR
12 MSL6 : BLANK — BLANK[xxxxXX-xxxxx] NEQ EJECT DIS[DIS] NOR
13 ACCUD : ACCUO -~ ACCU [0.DDO-D.D0OO] ABNO ACT ACT[ACT] MAJ
14 ACCU1 : ACCU — PBLANK[XXXXX—XXXXX] ABNO EJECT STE[STH)] MAT
15 CDCUO : CDCU — BLANK[XXXXX—-XNNXX] ABNO _EJECT STB[STBH] MAJ
16 CDCULl : CDCU — CDCU [£.£f00-0.000] ABNO_ACT ACT[ACT] MAJ
PHCT>

CNAME : Shelf Slot Name Label

CTYPE : Configuration unit type

BLANK : The slot is not yet configured.

ETYPE : The equipped unit type

BLANK : The slot is not yet configured.

HWVER,SWVER : Hardware, Software Version
: The unit status based on the system status scheme.

STATUS

bSTS[mSTS]
management

ALARM

Alarm classes are classified into CRT/MAJ/MIN/NOR (normal)..

Display for debugging, the actual board status and

- It shows the top class alarm that occurred in the unit.
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c. Inquiry of primary trunk

Inquiry command : show-primary-trk;

Radio Part

PMCU>show-primary—trk:

RPT:0051:2000-02-25 11:44:11:PRIMARY TRUNK:0;

d.Inquiry of RPC link connection status
Inquiry command : show-rpe-link;

PHCU»show—-rpc-—link;
===========£L== LAPD INFO == ==

TRUNK-TS Active HDLC-CH LID LinkState

0 - 3t TRUE o 1 ESTABLISH

- - - FALSE - - RELEASE

- - - FALSE —— - RELEASE

- - - FALSE — - RELEASE

TRUNK-TS : It indicates LAPD setup link number and TimeSlot number.

Active

TRUE (setup)/FALSE (release)
HDLC-CH : It indicates HDLC channel number.
- LAPD Protocol Logical ID, It is used as RP identifier.
LinkState : It shows the connection status of the RP and LAPD protocol
interface.
ESTABLISHED (connected)/RELEASED (disconnected)

LID

e. Inquiry of TRK and MMDU cbannel status

Inquiry command : show-sts-ch;

- It indicates LAPD status of the related link.

PMCU»ahow—ats—ch?
TRRKUOD : NORM_STB NORM_STH NORM_STB NORM_STB
TRKU1 : NORM_IDLE NORM STB NORM_STB NORM_STH
MMDUD : ABNO_EJECT ABNO_EJECT ABNO_EJECT ABNO_EJECT
H ABNO_EJECT AHNOFEJECT AENO_EJECT AENO_EJECT
MMDU1l : ABNO_EJECT ABNO_EJECT ABNOQ EJECT AENO_EJECT
: ABNC EJECT AENCL;JECT AENO_EJECT AENO_EJECT
MMDU2 @ ABNO_EJECT RBNO_EJECT ABNO_EJECT kENO_EJECT
: ABNO EJECT ABNO_EJECT ABNO_EJECT ABNO_EJECT
MMDU3 : NEQ_EJECT NEQ_EJECT  NEQ EJECT  NEQ EJECT
: NEQ EJECT NEQ_EJECT NEQ_EJECT  NEQ EJECT
MMDUA : NEQ _EJECT NEQ EJECT  NEQ_EJECT  NEQ EJECT
: NEQ_EJECT NEQ EJECT NEQ EJECT  NEQ EJECT
MMDUS : NEQ EJECT NEQ_EJECT NEQ_EJECT NEQ_EJECT
: NEQ EJECT NEQ EJECT NEQ EJECT  NEQ EJECT
MMDU6 : NEQ EJECT NEQ EJECT  NEQ EJECT  NEQ EJECT
: NEQﬁEJECT NEQ*EJECT NEQ_EJECT NEQ_EJECT
PMCT>
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f. Inquiry of link resource status
Inquiry command : s; show-trk-sts;
PHCU»ahow~trk-sta;
WLL RP TRUNK USAGE DISPLAY [ T:BUSY -:IDLE
[ .:ABNO EJT/NEQ EJT
[ D:SDWUN, B:NORM MBLK, b:ABNO_MBLK, x:ABNO_OBLK, F:ABNO FLT ]
TIEE : 00000000 00111111 11112222 22222233
SLOT : 01234567 89012345 67890123 45678801
LR ) R R m
1 [x]
2 [x]
3 [x] .

The status of each resource is indicated as follows.
"' :not Used

s' : Signal Path

: Manager Path (Timeslot 31 - RPTRK)
:NORM_IDLE

'x' :ABNO_OBLK

‘T" : NORM_BUSY (ASYNC USE)

V' : NORM_BUSY (PSTN 32K front+rear used)
'f :NORM_BUSY (PSTN 32K front used)

T :NORM_BUSY (PSTN 32K rear used)

g. Inquiry of MMDU resource status -

Inquiry command : m; show-mmdu-sts;

PHACU>ghow-mmdu—-sta:
MMDUQ : ABNO_EJECT ABNO_EJECT ABNO EJECT ABNO EJECT

: ABNO EJECT ABNO EJECT ABNO EJECT ABNO_EJECT
HMDU1 : ABNO EJECT ABNO_EJECT ABNQ EJECT ABNO EJECT

: ABNO_EJECT ABNO_EJECT ABNO_EJECT ABNO EJECT
HMDUZ : ABNO_EJECT ABNO EJECT ABNO_EJECT ABNO EJECT

: ABNO_EJECT ABNO_EJECT ABNO_EJECT ABNO_EJECT
MMDU3 : NEQ EJECT NEQ EJECT NEQ EJECT NEQ EJECT

: NEQ EJECT NEQ EJECT NEQ EJECT NEQ_EJECT
MMDU4 : NEQ EJECT NEQ EJECT NEQ EJECT NEQ EJECT

: NEQ_EJECT NEQ EJECT NEQ EJECT NEQ EJECT
MMDUS5 : NEQ EJECT NEQ EJECT NEQ EJECT NEQ EJECT

¢t NEQ_EJECT NEQ EJECT NEQ EJECT NEQ EJECT
MMDUGE : NEQ EJECT NEQ _EJECT NEQ EJECT NEQ EJECT

: NEQ EJECT NEQ EJECT NEQ EJECT NEQ EJECT
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h. Inquiry of files stored in the disk

Inquiry command : dir;

PMCU>dir

9.0.1/BITHAP.SYS 25600 bhytes
9.0.1/FLIST.5Y5 13312 bytes
9.0.1/HDIAG.DAT 16 bytes
3.0.1/SYSINI.S5YS 842 bytes
9.0.1/SYSCFG.5YS 43118 bytes
9.0.1/pmcu. hex 2007440 bytes
9.0.1/mcfqgO051 .. dat 1976 bytes
9.0.1/pcpub68d. hex 2141014 bytes
9.0.1/maccallSh. hex 766378 hytes

9 file(s) 4960686 bytesa
058960094 bytes free

H. Fault management module
This module manages fauits based on the fault system of WLL system. When a
fault occurs or a fault is released, it reports the status to the high-level system. As
for the redundant boards, when a fault occurs in the active board, if the fault class
of the active board is higher that that of the standby board, this module
automatically switchovers the boards. As for single resource boards, this module
isolates the resource where a fault occurs.

The fault list of RPC system is as follows.
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X P (X jloai'il i§ extracted )
Lan Module Extract 0/1 Lan module is extracted
HDLC Controller Fault 0/1
SRAM Fault 0/1
DRAM Fault 0/1
HARD DISK Access Fault 0/1
Standby Software Fault Standby Interface fault
Extract 0/1 Board is extracted.
Type Mismatch 0/1
HDLC Controller Fault 0/1
SRAM Fault 0/1
DRAM Fault 0/1
HARD DISK Access Fault 0/1
Standby Software Fault Standby Interface fault
Active not Found Both PCPUO and PCPUI are extracted.
Extract 0/1
Type Mismatch 0/1
FPGA Fault 0/1
Framer Chip Fault 0/1
‘Transceiver Fault 0/1
Software Fault 0/1 Interface Fault
Active not Found Both TRK4 0 and TRK4 1 are extracted.
Extract 0/1/2/3/4/5/6
Type Mismatch 0/1/2/3/4/5/6
Sub Board Extract 0/1/2/3/4/5/6
FPGA Fault 0/1/2/3/415/6
Software Fault 0/1/2/3/4/5/6
Channel n Fault 0/1/2/3/4/5/6 Ch0-7 Check by the operator diagnosis during the operation
Extract 0/1
Type Mismatch 0/1
Analog Receive Fault 0/1
Software Fault 0/1
Active not Found Both ACCUO and ACCU are extracted.
Extract 0/1
Type Mismatch 0/1
FPGA Fault 0/1
Clock pll Fault 0/1
TX Data Detect Fault 0/1
System Clock Fault 0/1
I-Ch Parity Fault 0/1 Cho0-7
Q-ch Parity Fault 0/1 Cho-7
Active not Found Both CDCUQ and CDCU] are extracted.
AIS (Blue Alarm) Link0-3 ]
YELLOW (RAI) Alarm Link0-3 | Remote station alarm
Loss of Signal Link0-3
Loss of Synchronization Link0-3
PDP Control or Cable Fault ALMU is extracted or cable fault occurs.
PDP Power Switch OFF AB Power switch off
-48V Power Fault A/B
FAN Fault FAN power off

Table 4-1. RP system fault list
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Q Inquiry of the current faults
Inquiry command : show-alarm;

PHCU»show—alarm:

[ALARM-MAJ] PHCU1l Board Extracted
[ALARM-MAJ] PCPUD Board Extracted
[ALARM-HMAJ] PCPUl Boerd Extracted
[ALARM-CRT] PCPU Active Hoard not Found
[ALARM-MAJ] MMDUO Board Extracted
[ALARM—MAJ] MMDULl Board Extracted
[ALARM-MAJ] MMDU2 Board Extracted
[ALARM-MAJ] ACCUO Software Fault
[ALARM~MAJ] ACCUl BHoard Extracted
[ALARM-MAJ] CDCUO Bomrd Extractecd
[ALARM—MAJ] CDCUl TX DATA Detect Fault
[ALARM-MIN] PDP Control Board or Ceble Fault
[ALARM-MIN] FAN Fault

The fault classes are CRT/MAJ/MIN/NOR and they have following meanings.
CRT : Critical fault

MAJ : Major fault

MIN : Minor fault

NOR :Normal status
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I. Downloading managing module
Downloading is divided into the downloading on request of the system and that on
request of operators.

The downloading on request of the system is performed at the time of the first
initialization or when the operator, commands ‘Reboot’ and the downloading is
repeated until it is successfully completed. The downloading on request of the
operator is the flow in the following figure except the system request
(DOWN_REQ) and the response to the request (DOWN_ACK) and the
downloading result (Success/failure) is reported after one downloading is

performed.
Oownloading by AP system request
RPCM RRC RP
QU BMU RPU TR MMDU AU
DOWN RA QP loc)
Noregisration filq DOWMN ACKmoflle) »
Qlirert Vegsion Loeding
 rvm—— DOWN ACK,
Aailable CET FILE EXIST
lc  RPFIERASTYNG
FileN(j s
I‘TMN_(M')
GET FILE EXIST
RSP FII F- EXISTYis, Ny
HILE HILEMNE
BXST
ND DOM CMD
Loadng
DOWMY AKX [_m-ﬂg
]ZUM'[I_]VD\&E
m”r- Leadig
‘ Lod
IOWN RENIT ‘T
Figure 4-3. RP system downloading diagram
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6.2 RP Call Processing Unit (PCPU) software

(1) PCPU software configuration

| SYS f
| ar s
] T
= | L3 f =
S i S
3 | L2 I S
{ 71 I -
Figure 4-4. PCPU software block diagram
A.AP block
It is a high level part for call processing. It manages the status of each RIU and
processes the events occurring all through the call processing.
B.L3 block
It performs wireless resources assignment, connection status control, mobility
management, and maintenance. It processes the messages transmitted/received
to/from terminals.
C.L2 block
It manages the messages transmitted on the wireless section and manages the link
status and retransmits messages.
D.L1 bleck
It manages SGCH data and AXCH data that PCPU and MMDU/ACCU exchange.
E.SYS block

This block performs RIU/PCPU downloading and maintenance and statistics.

F. RPC interface block
This block processes calls between RPC and RP and various messages.

G MCU interface block .
This block processes the messages between PCPU and PMCU and manages the
status of each board.
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(2) PCPU MMC command

e SHOW-CAI-DB:::RP;
Display various setup status of RP.
RP-01 (STANDBY) DATABASE

RPC-RP Primary Trunk : 0 // Main trunk number between RPC-RP
RPC-RP Trunk Usage 1 0x3
Assigned LAPD SAPI 10 // SAPI assigned by RPC
Assigned LAPD LID 10 // LID assigned by RPC
LAPD state : BROKEN // LAPD setup status BROKEN/ACTIVE
Subscriber Number :0// Number of subscribers currently accommodated in RP
Base Seed (I) : 0x237cd7fa// RP PN Seed
Base Seed (Q) : 0xd0d571d8
LAI : [02f0010101]// RP LAI
Pilot Ch Gain 1445 // Overhead ch gain value
Sync Ch Gain 187
Paging Ch Gain 174
Active PKT Slot : 1 // Active slot in modem shelf
Active ACC Slot : 1 Active CDC Slot  : 1 Modem Board Equip.
: 0x0208 // Unit installation status in modem shelf
Modem Board Status : 0x0208 // Unit activation status in modem shelf
Available CDMA Ch(s) : 56 // Number of available channels
Next Alloc CDMA Ch : 0 // Channel number to allocate next

Available FFHADAMARD(s) : 108 // Number of available HADAMARDs
Available R-HADAMARD(s) :120
Total In-Sve Call(s) : 0 // Number of in-service calls

RIU Application Ver : None
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o SHOW-CAI-DB::[riu]:RIU;
Display the setup status of the related RIU.
RIU-1 DATABASE
Port Number : 0 // Total number of RIU ports In-service Ports  :0 //
Number of in-use ports
Operational ? : OFF // Current RIU status
IWEI : 0x[00 00 00 00 00 00 00 00]
Logical CDMA Ch : NONE // Logical CDMA channel number
o SHOW-CAI-DB:: [riu-port]:PORT;
Display the setup status of the related port.
RIU-0 PORT-0 DATABASE
Available ? :YES //Is the port available ?
Subscripted ? :YES //Is the port is subscribed ?
Signal Mode : SINGLE // Currently assigned SGCH mode
Service Rate 132K // Service rate of the port
Service Type :POTS // Service type of the port
WUl : 0000000072¢c10101// Key value of the port
TWUI : 00000000
WSI : 7010101
WASK 144010101
Port State : ON-HOOK // Current port status
Hook Flash mode : USE // Hook-Flash mode
CDMA. Channel No. :NONE // The channel allocated to the port
PGCH Index :0 /I PGCH slot index
Page: IV47
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e SHOW-CAI-DB:::MMU;
Display the status of the call set
information.

Radio Part

up in MMDU and the wireless resource

PCN LCN SL-CH OpMode

Usage RIU-PTTR-SL TERM-PN RATE

008 -— 02-01 UNBLOCK IDLE
009 - 02-02 UNBLOCK IDLE
010 - 02-03 UNBLOCK IDLE
011 -~ 02-04 UNBLOCK IDLE
012 - 02-05 UNBLOCK IDLE
013 - 02-06 UNBLOCK IDLE
014 -— 02-07 UNBLOCK IDLE
015 - 02-08 UNBLOCK IDLE

000-00 00-00 —— —
000-00 00-00 ~e=-mmm- —
000-00 00-00 ————— -
000-00 00-00 [
000-00 00-00 -——eeem —
000-00 00-00 [
000-00 00-00 — -
000-00 00-00 =~--—--- —

PCN: Physical channel number, LCN : logical channel number, OpMode : Block/Unblock

e SHOW-CAI-DB:: [ch no]:RADIO;;

Display the allocation information for the corresponding channel number.

CDMA Channel-10 Configuration

Operational State : ACTIVE // Channel operational status

MMU Equip State : EXTRACT // Channel card status

Channel Usage : NONE // Single channel or multi channel mode
Logical Channel 1D : NONE // Logical channel number

MMU Slot ID : 2 // Channel slot number

MMU Channel ID : 3 // Channel number in the channel unit
Assigned RIU : 0 // Assigned RIU number

Assigned PORT : 0 // Assigned port number

Call Information :97?%8K ) // Call service information

E1 Traffic Link + 0 // Trunk number of the assigned call

E1 Traffic TS Number =~ :0 // Timeslot figure of the assigned call

E1 Traffic TS : // Timeslot number of the assigned call

Power Control Path : A // Detailed information on the allocated channel
Power Monitor Ch : TFCH

Interleave Usage :YES

Traffic Ch Exist :NO

Channel Usage : SINGLE

RVS_TRAFFIC STRENGTH_RATIO =

0x2

FWD_TRAFFIC_CH_HADAMARD_INDEX = 0x0

FWD _PCS_CH CH_HADAMARD_INDEX

=0x0

SCRAMBLING_CODE_SEED =0x0
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o SHOW-CAI-AXPARAM;
Display the detailed information of the current established access parameter.

RADIO ACCESS PARAMETER

T1200 :20 // The timer used for terminating calls or location registration

SPEC_PWR :2 // Qutput power decided at the timer of access
MIN_PWR ;1 // Minimum output power at the point of access
MAX_PWR 3 // Maximum output power at the point of access
PWR_INC 1 // Power increase at the point of access
PWR DEC 1 // Power decrease at the point of access
PWR_CLB 0 // Power measurement information
SPEC_DIST :4 // Distance information
FIRST RD 6 // First random delay
SECOND _RD 9 // Second random delay

. RD : 7 // Random delay

RPT_RD :8 // Repeated random delay

ACCESS_ACQ_FRAMES :2 // Preamble frame count
ACCESS _MSG_FRAMES :1 // Message frame count
ACC_STRENGTH_RATIO :1 //Power ratio of AXCH
COMMON AXCH PN : [2f dd 76 4e] // PN seed of AXCH

* Current system info sequence number : [1]

o SHOW-CAI-SERCAPA;
Display the available service information.

SERVICE CAPABILITY
TERMINAL_MODE : MULTI // Available signal mode
MAX_SERVICE_RATE : 144K // Maximum service rate available
MAX_ERROR RATE : 10°(-6) // Error rate available

DTX MODE :USED // DTX mode is used?

PACKET MODE : UNUSED // Packet mode is used?

POWER_CONTROL_STEP : 0x1 // Power control strength
FWD_RESERVATION USAGE : POWER CONTROL // Usage of forward signal channel
RVS_RESERVATION_USAGE :POWER CONTROL // Usage of reverse signal channel

CALL_TYPE : 0x4 // Available call type
CODEC_TYPE : 0x2 // Available CODEC type
BELL_MODE : 0x1 // Selected bell mode
REGISTRAION PERIOD : OxfT // Selected location registration cycle
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e SHOW-CAI-RPLIST;
Display PN information of neighboring RP that is currently set up.

¢ SHOW-CAI-PGCHINFO;
Display currently setup PGCH information (Slot paging).

PAGE CHANNEL INFORMATION

PAGE_CH :7 1/ PGCH count
MIN_SLOT_CYCLE 17 // Minimum slot cycle
MIN_SLOT_CYCLE_NO 17 // Minimum slot cycle number
SLOT_CYCLE_INDEX 17 // Slot cycle index

e SHOW-CAI-SUBS;
Display the information on all current subscribers subscribed to RP.

RIU-PT OPR STATE TYPE RATE wul WASK WSI TWUI

000-00 ON IDLE POTS 32K  0000000072c10101 4d010101 7f010101 00000000

000-01 ON IDLE PKT 64K  0000000072c10102 4d010102 7f010102 00000001

00100 ON IDLE POTS 32K  0000000072c10201 4d0]0201 7f010201 00000002

001-01 ON I[DLE PKT 64K  0000000072¢10202 4d010202 7f010202 00000003

s SHOW-CALL-PM::: [PSTN/ASYNC];
Display PM information related to the calls collected in the system.

¢ SHOW-TFCH-PM::: [PSTN/ASYNC];
Display PM information related to TFCH collected in the system.

¢ SHOW-MISC-PM::: [PAGE/REG/SUBS/TERM/AUTH];

Display the PM information related to location
registration/subscription/subscription cancellation/authentication collected in the
system.
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6.3 Trunk unit (TRK4)
(1) TRK4 software configuration
Figure 4-5. TR K4 software configuration diagram
A_Root task
- TRK4 board initialization
- Load initial parameter
- User command process
B.MCU If Rx task
- MCU command interface.
* C.MCU If Tx task
- MCU command interface.
- TRKA4 status report to MCU
D.Trk If task
- Framer/Transceiver device init.
- Physical status monitor
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E. Alarm task
- Physical status report to MCU

F. Timer task
- Control processor timer block.
- Process timer queue.

G Isr
- Interrupt service.
- Alarm monitoring.

(2) TRK4 software execution module loading system
a. Tt is downloaded to the application flash ROM through RPOM or the front console.
b. It is loaded on SRAM according to the control of the root program.
¢. When the execution module is downloaded by using the front console, TRK4 board
is used in the restart mode.

(3) Functions of each TRK4 software module

A.Basic functions
Verifies and reports the physical connection of El trunk with RPC and the
physical status of E1 trunk.

B. Status verification
C.Front LED status

a. STS Led
- Green in the normal status
- Read in the abnormal status

b. Channel Led
- Trunk ACT : Green
- Trunk STB : Off
-  Trunk Loss :Red
- When the trunk remote alarm indicate is being received: Green blinks.
- When the trunk AIS is being received: Red blinks
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D.Front console

a. “show-trk;”
Verify the current trunk ACT/STB status and LED status.

b. “show-alarm;”
Verify the status of the alarm displayed in the E1 interface device.

- OOCMF/OOQF: Loss of Sync

-RED : Loss of Data

-AIS : Blue alarm

-RRA : Yellow alarm

-LOS : Loss of Data

-RAIS - RAI Send (Ch LED indicates normal. No alarm report)

c. “show-pm;”
The current status of performance monitor of each trunk

d. “show-Ipbk;”
The current loopback status of each trunk: LL/RL

e. “show-ber;”
Verify the current BER status

-BER sw : Onif BER works, otherwise off

- BER pattern : 511 or 2047

- BER speed : 8k ~ 144k

- Test Direction : Test direction. RPC / RIU, LL/RL is available.
- Trunk : Trunk number with BER

- Time Slot : Timeslot number with BER

- TPD status : Test pattern detector status. In sync / Out of sync.
- Elapsed Time : Total BER time.

- Errored Second: Second when an error occurs

-UAS : UnaVailable Second.

- SES : Severely Errored Second.

- Bit Error Rate

- BIk Error Rate

- Bit Error Cnt

- Blk Error Cnt

- Overflow timer  : Elapsed Time Counter overflow alarm.

- Qverflow Bit ent : Bit Error Counter overflow alarm.

- Overflow Blk ent : Block Error Counter overflow alarm.

6.4 Multi-MoDem Unit (MMDU)

(1) MMDU software configuration
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A. MMDU software architecture

a. System-related software
- System software
- Man Machine Language (MML)

b. CAl-related software
- Software related to modem chip drive
- Software related to CAl interface

B. MMDU software description

a. System software
The system software is responsible for main functions for the overall system
operation. Its functions include MMDU board initialization routine, interface
routine with other boards such as PCPU/PMCU, and the performance
monitoring routine.
- Board initial process (Also related to modem chip drive)
- Performance monitoring process (Related to call processing block)
- Board status management process (Related to PCPU/PMCU board interface)
- Downloading process (Related to PMCU board interface)

b. Man Machine Language (VML)
The system operation method in which the operator accesses directly to the
system and operates the system with commands is called “Man Machine
Interface (MMI). The commands, parsing, grammatical analysis of the
commands, and the command execution are generally called “MML”
Typically, MML can be divided into the command analysis pat and the
command execution part.
- Command parsing & grammatical analysis (Related to command processing
block)
- Command execution (Related to command processing block)

c. Software related to modem chip drive
The software related to modem chip drive can be classified as follows.

0 Modem chip initial-related software (Related to call processing routine)
The software initializes all the chip registers related to modem chip to default.
The software initializes all the variables required for modem chip setting.
The software sets the modem chip data downloaded from PCPU during call
setup or call release. '
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QDemodulator — related software (Finger, Searcher, Combiner)
Demodulator software is related to the reception of modem chip. It is also
related to the demodulation of signals, traffic signals. and pilot signals from
RIU.

Q Modulatoer-software (Related to power control)
This software is related to the transmission of modem chip. It is related to the
transmission of signals, traffic signals, and power control information from
RP to RIU.

d. CAl interface-related software
CAI Interface-related software includes all the actual call processing routines,
for example, the wireless resource allocating and processing routing between
PCPU and RIU.

U Interface with PCPU (Call processing related interface)
MMDU is just a physical path between RP and RIU. MMDU allocates the
wireless resources as PCPU does and MMDU sets the related parameters so
that calls are processed as the high-level layer intended. In other words,
PCPU control MMDU. MMDU plays the role of the ends of RP transmission
and reception.

QO Interface with PMCU (Status management interface)
PMCU needs an interface for the routines and the software downloading for
board status management tests (LED test, hardware reset, software reset,
loopback, channel test) and the result report.
When MMDU board has problems during the service, MMDU sends a fault
signal to PMCU and the moment PMCU receives the signal, it generates
alarms and takes actions for the fault.

Q Call processing software
The ultimate objective of the interface with PCPU is to make call processing
smooth, When RIU attempts subscription, location registration, or a call,
MMDU, as a physical path, demodulates various signals of RIU and transmits
them to PCPU and relays the signals from PCPU to RIU. For higher quality in
call processing, power control information is transmitted to RIU.

System related Software CAI related Software

ce X

Figure 5-6. MMDU software diagram (System & CAI related architecture)
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C.MMDU software execution module loading system.

a. Maximum three executable software are stored in flash ROM.

b. When MMDU board is inserted in the rack, boot ROM sets up 386EX, the main
processor, and R380, DRAM controller and loads the programs in a part of
flash ROM to load to DRAM.

¢ The programs loaded to DRAM initializes the modem chip-related registers and
initial parameters according to the software execution procedure.

D.Functions of each MMDU software module (Status inquiry command included)

a. Modem chip initial
MMDU software module performs this function when MMDU board is
inserted first, or
When MMDU board hardware is reset, or
When MMDU board software is reset, or
When waiting for next call after a call processing.
This function sets the register of modem chip to default.

b. Modem chip setting
When setting up a call, MMDU software module sets the modem chip by
downloading call processing parameters (terminal seed, Walsh value, timeslot
information and trunk information) from PCPU.
After a call processing, MMDU software module initializes the modem chip
setting to wait for next call.

¢. Call processing routine
When setting up a call, MMDU board downloads call processing parameters
from PCPU board and sets up the call and mediates the exchange of signal
data between RIU and PCPU for smoother call setup. After a call is set up,
MMDU board plays the role of a path for signal data exchange between
PCPU board and RIU and controls power for better call quality. MMDU
controls power control based on the demodulation value of the traffic energy
from RIU and MMDU adjusts the transmission of RIU by sending adjusting
signals to RIU so that the demodulated traffic energy can keep a certain level.

d. Software downloading
MMDU software module performs software downloading through the
interface with PMCU board.
When MMDU board requests to download new software or when an operator
attempts to download software in RPOM, MMDU software module performs
software downloading. At this time, there should be no seized channel in
MMDU board.

MMDU software module downloads software as follows.
- Moves the data to download to RAM memory.

- Deletes all the data in the existing flash memory area.

- Programs new data in the flash memory area.
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e. Various board tests
This module is related to the interface with PMCU and it performs its
functions on requests of the operator in RPOM. The module can perform
loopback test, channel test, LED test, software reset, hardware reset, and
other tests. These testes are performed only when the channel is not seized.

f. WatchDog-related routine
When a program in execution becomes abnormal and fails to operate
normally, this function resets the program software and returns it to normal
standby status.

g. Status inquiry command
- All commands are alphabet small letters.
- [enter] means enter key.

O ve [enter]
Command for software version inquiry

Example] MMDU:> ve [enter]
MMDU S/W Version 239a (2000.01.20)

O ste {enter]
Command to display the current value of each MMDU board parameter

Example] MMDU> ste [enter]

Base Seed 1 : 80000000 Base Seed Q : 80000000
Null traffic : OFF ASIC trace : OFF
MMU trace : OFF SYS trace : OFF
Message level trace  : OFF ERROR trace : OFF
RX(ASIC) check trace : OFF Time trace : OFF
Led trace : petl Trace level -0
AvgAmpChkLimit 119222 DeactCnfThres : 4000
‘Master RevChipDly 12070 Slave RevChipDly 12070
Master Chiplimit :3 8 Slave Chiplimit :3 8
Deact dly : 100ms df Arssi ref 32k 125629
df Arssi ref 64k 112814 df Arssi ref 128k 1 6407
Mute Ref. 12814 Dil-Length 11023
Chipdelay period : 1000ms Default Toggle Ref. : 4000
Signal Min value 1 10 Signal Max value 157
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Q st [paral:channel(0-7)] [enter]
Command for the inquiry of MMDU board channel status

Example] MMDU?> st 1 [enter]

ASICCH: 1
Asic State - Ena Ch usage
: Single
Cai state : Deact
Trf pwr 10 Pcs pwr 10
Term seed : 0x237cd7fa
WalshO(PCS) : 99 Walsh1(TRF) 2100
RevIRF 1 12 ReviIRF Q 11027
Pctl sw : ON
El_trunk 10 E1_timeslot : Dis
Call Rate 132k Deint Status : ON
Q tre [enter]
Various trace on/off command
Example] MMDU> trc [enter]
1.Asic trace ON/OFF : off [enter]
2. MMDU trace ON/OFF : on [enter]
3.System trace ON/OFF : off [enter]
4.Error trace ON/OFF : off [enter]
5.Message level trace ON/OFF : off [enter]
6.Rx(ASIC) check trace ON/OFF  : offenter]
7.Time trace ON/OFF - offenter]
8.WatchDog trace ON/OFF : off[enter]
ase Seed I : 80000000 Base Seed Q : 80000000
Null traffic : OFF . ASIC trace : OFF
MMU trace :ON SYS trace : OFF
Message level trace : OFF ERROR ftrace : OFF
RX(ASIC) check trace : OFF ~ Time trace : OFF
Led trace : petl Trace level -0
AvgAmpChkLimit 119222 DeactCnfThres : 4000
Master RevChipDly 12070 lave RevChipDly 12070
Master Chiplimit :3 8 Slave Chiplimit :3 8
Deact dly : 100ms df Arssi ref 32k : 25629
df Arssi ref 64k 112814 df Arssi ref 128k 1 6407
Mute Ref. 112814 Dli-Length - 1023
Chipdelay period : 1000ms Default Toggle Ref. : 4000
Signal Min value 110 Signal Max value 157
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3 dp [paral: on/off] [enter]

Display on/off command related to power control

Example] MMDU: dp on [enter]

Display power control reference value mode ON
MMDU>

[Rx 0] [25353] Pos 494 /Ref 24453 [0] [24453]
[Rx 071 [23200] Pos 494 /Ref 24453 [0] [24453]

Wsrchfnon [paral: channel(0-7,10)] [para2:srcher om/off] [para3: finger

on/off] [enter]
Command to display the position and the energy value of each channel finger

Example] MMDU:> srchfnon 1 0 1 [enter]
Ch 1 Srcher display off

Finger display on

MMDU>

[Ch 1] [490] [ 23850] [1]

[Ch 1] [485][ 7609][0] [24699]
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6.5 Access Unit (ACCU)

(1) ACCU software configuration
Access software detects the terminal access and sends the information to the high-level
layer. It consists of the searcher control part that monitors the pilot channel and

searches PN position with energy higher than the threshold and the finger control part
that demodulates exact access data in the searched position.

- Consc sk Cpurxif CDMA X isr
- Int init
- Clock & int chk
- Asic init{para - It command proc - AGC STS dirp(3s) ~read MF pos (Lm)
-;g;m'ninil = - AX chinfo change: - FE disp(20m) - reload WOT (20m)
Task creat - AGC led ctrl(20m) -ev send (1m, 20m,..)
- Quene creat - FE chk. Finger lock( Im)
- Task start - MF pos sat(uriock)
- Wk it & start - AX msg write to CPU
- Local peraminit & pt Yy
- Show Ver & Prampt ACCU_INIT_COMPLETED EV T
-+ Read flash mfe
- Kick RTak M PN ROLL EV
Ol P MF_LOCK. BV
ASIC_EV_IMSEC
ASIC_EV_3SEC
ASIC_EV_ 40MSEC
ASIC, EV_ISEC
qidMeuTx ASIC_EV_108EC
\A v 3
ASIC&ACCH MCUiftx MCUifrx Strnode & dnld
- AQCsts chk & 1t (15) - Proc MOU meg, ~Proc MCUrmsg st up proc (106)
- sys clk chk (40m)
- AQCU b sts 1pt (40m)

Figure 47. ACCU software configuration diagram

A.Root task
- Console task start
- Intinit
- Clock & int chk

- Asic init (param set)
- IF dpram init

- Task creat

- Queuc creat
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- Task start

- Wdt init & start

- Local param init & rpt

- Show Ver & Prompt

- Read flash info (stmode)
- Kick RxTask

- Cmd_Proc

B.MCU If Rx task
- MCU command interface.

C.MCU If Tx task
- MCU command interface.

D. Asic If task
- AGC sts chk & mpt (1s)
- sysclk chk (40m)
- ACCU bd sts rpt (40m)

E.Rx task
- AGC STS dirp (3s)
- FE disp (20m)
- AGC led ctrl (20m)
- FE chk. Finger lock (1m)
- MEF pos sort (unlock)
- AX msg write to CPU

F. StartUp task
- start up proc (10s)

G. Cpu If task
- Init command proc
- AX ch info change

H.Isr
- read MF pos (1m)
- reload WDT (20m)
- evsend (Im, 20m,,,)
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(2) ACCU software execution module loading system

A.It is downloaded to the application flash ROM through RPOM or the front
console.
B.It is loaded on SRAM according to the control of the root program.

C.When the execution module is downloaded through the front console, ACCU
board is used in the restart mode.

(3) Functions of each ACCU software module

A.Basic functions
It receives the access attempt of the terminal and transmits the attempt to PCPU.

B. Status verification
a. Front LED status

QSTS LED
~ Normal: Green.
- Abnormal: Red.

QRXD Led
- Normal Rx AGC: Green blinks
- Bad Rx AGC: Off

UACLLED
- Terminal Access signal is received: Green
- Normal: Off

OACTLED
- Board ACT : Green
- Board STB : Off

QO STB Led

-Board ACT : Off
- Board STB : Green

b. Front console

0 “show-fault;”
Verify the fault of current ACCU board

Q “disp-agc-on;, disp-agc-off;”
- Display the current Rx AGC value every one second.
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6.6 Radio Frequency Processor Unit (RFPU)

(1) RFPU overview
RFPU monitors and controls the status of each module of RF shelf and collects the
alarm status of RF shelf and reports the status finally to RPOM through PMCU.

It consists of the followings.

e CPU and control part

e Interface part

e Alarm collection and processing part
e Redundancy part

(2) RFPU configuration
CcPU MCU
One chip Interface
Dualization
Control
Unit PDP
| DRAM ] Control AICU
[ BootRoM | Unit Control PACU
1 ubsu
Center uDCU
l Flash RoM l Unit Alarm GPSU
| oeram | Collector RPSU
(3) RFPU description

o CPU and control part
: This parts consists of 386 EX processor with the built-in Intel battery, DRAM
controller, flash ROM, flash file, and 16 Mbyte DRAM. This part processes all the
interrupts of the interface part and takes detailed actions when an alarm signal is
generated. Then it reports the interrupt and alarm signal information to RPOM
through PMCU. It also stores important information in Flash ROM or DPRAM in
order to use the information for rebooting or switchover.
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e Interface part
: It has total eight RS-233 ports for PACU, GPSU, RFTU, PMCU( a ), PMCU( ),
PMCU( ¥ ), and the environment monitoring. CPU processes the data from each
port and monitors the port status.

- PACU interface
RFPU converts the ENABLE and DISABLE status of each sector PASU
through RS-232 interface with PACU and monitors the power status of each
PASU, the ENABLE status, the internal temperature, the input power value,
VSWR value of each sector, and others and it performs switchover or
restoration when necessary.

- GPSU interface
Through RS-232 interface, RFPU monitors the online/standby status of
GPSU, the status of oscillator, the master/slave status, and GPS antenna status
and reports all the information to RPOM.

- RFTU interface
Through RS-232 interface, RFPU sets TX attenuator value of each sector and
measures the output power and diagnoses VSWR of each antenna.

- PMCU interface
RFPU has PMCU and RS-232 interface of each sector, which provide the
physical path for the report of the RP rack information to RPOM.

- AICU interface
RFPU receives alarm signals from each sector AICU at TTL level and checks
AICU installation, DC power, and LNA status.

- UDSU interface
UDSU is the RF switch unit that takes charge of 4:1 switchover of UDCU. It
performs the switchover for OPEN or FAIL of UDCU.

RFPU converts the switch status with UDSU at TTL level and monitors the
internal UDSU status by reading the converted status information from
UDSU.

- Interface with PDP
RFPU collects RP rack information and generates critical, major, minor
alarms and sends the information to PDP. :

- Other interfaces
Besides the above interfaces, RFPU has RS-232 interface for environment
monitoring and FAN interface.
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e Alarm collection and processing part: RFPU collects the alarms of all the
boards in RP rack and reports the information to RPOM.

e Redundancy part: The redundancy part monitors the status of the other side
with the signals between the active and standby boards. And it performs the
redundancy tasks in accordance with the reset of the other side, the status of
active and standby switches and the insertion/deletion status.
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