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3.1  PDH#gg

tOFRUR > $F B ps & (Plesiochronous Digital
Hierarchy;PDH) — & R i@ 348353 A &% 85 X (IR BF B AT L B ALK
FR¥CA ) > A BUBEAT — AR 8938 E Kb £ RAE > e F ik R RETR A

SRR E KILE - PDH ey 152 56 ) B AT AR AT ©

PDH * & % 1545384 (Pulse Code Modulation;PCM) & #4ttmk » R
P EREARAFEFEAENRE T RER AR BRETLAETR
S RAHRY  EARBRAREG ENEY T PON Haz
EEHTEEE RAEIRAEESNRR MRS TERE
AEAOrift)MRE - ZRABTHBRBHRE » HLALEBMER
MRS PEAB AL RALE - FREGRBBLE %518

W% EHFUR S -

PDH &4 38 M R4 B — K&REE > Bl » E—8 S TR T > B T —
18 2Mbps #4915 SRE i AR B R FLAREE S TRKSNES

I BB Ee 2bpsth o BlREABERS IO I RBEFET



* o AR (WwhE 1) > ZEuEse L A ARR £ (64Kbps) » AR
FEAEE ERRATEPAR  th A ER AR BN RERE MAES T
BRSNS BES T —RKLBABFBEN—LE TR A LR
HRY - BRAR TR LEEFERRZHBREQRAOKR > BESEEH
R PID 9 BM R4 M PFES RERARS HFEEK-F

HEARE BB RS -

LE

AR ERABER T EPHA A TE—ABEEREL—BEERT
o ZEHRMBAA - EHMMEREL R fERFEER > RIEENE
B BLBETMENRELRL L -PDHAEBHBEETHENE » Fie
HHEMAR s REEERHER ML AR LN NIR Bk

BB SR AR R B0 H R Rk 9 BLR Al 0 B 448 % PDH ey 4R 3k



e, B 2 SDH ¥T LA4% 5 3 AR > #R R SDH st i A e — 4R 2 -
3.2  SDH## ik

BB RAS UL ERTHHMRE  EENVHER X4
HBR > EREBEEERM > MELLHDLE QRN BT RS
BREEELBARRFHE N Bk BMEBREALA IR
Mo mMBRAREAFEREGBE - ATRAREHEMEY > —AANOF
AT&T # & & Bl % #48% (Synchronous Optical Network;SONET) » 4&
B— % ek - £ 4 AR AR R (Synchronous Digital

Hierarchy;SDH) » # & B ey IR ER T 53

%% B ¢ (CCITT) » Bp3,
e TTU-T AR R BTSSR B AL T 40 3 FAR E -

SDH TT# & s — AWM A 7] » TRERAHBERABERE > &
TRBRA BB EEBRRGRE - BT THEHEBALERT

Sh > 5T s 4R 3% JE B 15 #5482 X (Asynchronous Transfer Mode; ATM)

HO B KHETEE BRRABBEFATATLEFLE AL

—fEwEs AL - HE-BHERELRFA 0T BARERIA
8y o
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SDH # K b & oy 125 s 84 3AE A4 a5 > 4> 8 Kframes< % frame
# 2.43 KBytes » —#0484%3% 19. 44 MBytes ° & 1Byte & 8bits > —
#0489 T {4 3% 155. 52Mbits » Bp —48 STM-1 - 3= —i& % SDH &#)3R4E ¥
B —AER K > A B o TR E A REIAER & 270 #F0 9

Pl ciapriar > HE&EMLER2-

SDH (Synchronous Digital Hierarchy) iSiE288%

125 u sec

- —

B serial signal stream MM serial signal stream [ |

=
Regenarator
SOH
(3 Rows) v
1
STM-1
Information
Payload
Multiplexer
SOH
(6 Rows)
> .
s FOH N
I T 7
SOH SPE
(9 Coulmns) {261 Coulmns)

* Rate(STS-1) = 9 x 270 x 8 bits / 125 usec = 155.52 Mbps

B%k 2
g 195. 52Mbps A R £ T A REN - B T ZrEFDEF 8 > HAEY
ML RSB E R A RIS ZH PR FHREME X5
% SOH(SESSION OVER HEAD)iZ 34y #tH AT » H3flmn B4 B
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ZATR e FT BN T —WAF B A8 K (Pay Load) & » 8% &
WA EF R EEk £ % 155, 52Mbpsx261/270=150. 34Mbps »

#%5 B & 312 9548 -4(Virtual Container Level 4;VC-4) » #4d@ "4

AAREHNERNRBEZR - VA RAFEABRHOFES  ERA—F
R RE—ARIER B > C T ARE R ERAE - VC-4 £ STM-1 R4E
ey E B (Tining) T A% LB A T mA sl en B - Bits
# 18 SDH 4238 & 685 S MER B THAZTHBERALEERS £ 645

M EBHIFURE L BENER -

SOH and service channels S

Al,A2  Frame syschror batby ¢41:11110110; A2 DDID1OD)
81,82 ERerormorlorhg

Jo Regeie @D secto) tace Keatmer

D1-D3 DataCommuykcation Chanel@PCCH

D4 -D12 DataComm s kator Chane i @CCm)

E1l Regele @Drse mice chaive | G4 kbiw)
B2 MUMplex g€ ke chane ) 64 KDWS OFV.11)
1 Use1dat cias iel G4 koI

RSOH KI,KZ  ByRs DI BiRpRX Sector PoRCIDY
1 Syach roi kator STNE Message SSH

113} Maltpkx Sectior Remote Eror idkation US-REY

Wodia tpecific By bea

RF1 4B Rl hop 1D, LA Tx DIt ATFC DR,
1DIHSE COITOIOTTX kuel
1bRpolarkatbs 1D

RF2 1parbybit, 7 bitLire emorpakes

RF3 Bbltcortroiciarie! RFS .

RF4 BbittrmsmEson of B2 uake Torqraly
caci@tor ofobe SWICh g sectby

MSOH

Cptional serviceArayiide ciiannels
(Ured by baadpshble;itb; i of MIOHIN UK, R2-Bd
Wi be comegted)
.1 2112 Kbivs waysioe channel
| @08 kbws, 30c. TU-T G 703)

PAN 255 kb8 semkce cianne
EA 6t KoLk, codirctoIatace. TU-TG 103)

Bk 3

8 3 F

ALA2 B3R 7L © R AR AFBAER & > A —1E STM-1 R
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A1=(F6)s > A2=(28)x » # S — 6 byte 4% —18 STM-1 A& 4541 7T °
JO & FAE F A 55

B1,B2 245 B 4R

Fl 5 RAA%A  22RAGEBHMRELEE - PIE - L4
BEEHFEHEZEA -

ELE2 A4 M > P REEABER O TIRRE -

D1-D12 % # 45 1& 13 42 38(DCC)1£ & SDH %44 + @ ¥ 1§ #r4e 3%
K1,K2 % & 8t fn -

SLAR S KRERARERTRSHABEER -

M1 33384545 77 X3R4 B2 A A1 2 RABHE -

A k% SDH % SOH ¥4% G LAk 2 )48 o

- VC-4 a9 B k& @ & 150. 34Mbps > 122 32 150. 34Mbps 4.7 7T & &3
HEFEPER - THEY ?’ﬁ\%iﬁ\é;ﬁ%zfﬂqﬁéﬁ‘i’&ﬂéﬁéé’% ' By T RESR
VC-4 ey % > XA VC-4 H— 36y B — B w e i RAE B #8h
S8 2 A - 4% B %48 5 mis 58 (Path Overhead ; POH) - 45— VC-4 T ]
DHEF(B =) - F—4rttah 8 bits > 9 bytes £ 72 bits* X &
88 A N\ T1EMAE > POH Ai46 A &9 tb=k & 5T6Kbps ° AT » VC-4 B
g8 £ 5% 149. T6Mbps - B AT Hik F ey % T & 24 DS3 A A > =18 DS3

% T —AeBp B NFEe 140Mbps > BEAR &Y VC-4 155 sbig R L & P8 -
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SDH A STM-1 AR Aa#R 2 E 4 > BERFHALR S HERHRF
g XAF R E— &R P ERRE S RKE —E SIM-1 2 A7 SDH
5 JB A AR R B 3k % S an e — 18 STM-1 P9 A £S48 2 2h 2K o 4o
BKIR 4 B4k £ 2 Bl > 2. 048Mbps o e % T4 — 18 STM-1 7 - A
%+ =18 El > 548 E1 45 SDH sRAE &Y va i o VC-4 F5H4 Bl &
=24 408)x9(%])x8000(4& )x8(Bits) =2. 304Mbps » 1% % — 18 E1
B h(WwlB 3T 2 ERE GEREKRTHEl 59
HF R E# e DS1(1. 544Mbps )15 k84 %Eaf)bﬁﬁ;l%i@}—_bﬁ?ﬁ?lid
STM-1 W - —48 DSI PRk ey 5 & & * 3(48)x9(51)x8000(42)x8(Bits)

=1.728Mbps « & 4% % 4v 6Mbps - 34Mbsp % #5 T % & VC—4 Py 3% o
hulB 4 Bp % SDH 44 [ » dw2-3F X T1 3+ 8 STM1=4%T7%3 T1=84 TI

4m23F 2L E1 3t & STM1=3%T7%3 E1=63 El
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e [ C4 {139,264 kbitis*

STM-N

C-3 44,736 kbitss*
--{ VC2 C-2 |6,312 kbit's*
--{ VC-12 C-12 | 2,048 kbit's*
Container (C): 338
Virual Container (VO RNfs 18
Tributary Unit (TUY: 43 % % ~
Tributary Unit Group (TUG): 33 ¥ 12% . its*
Administrative Unit (AU): § 2.3 % v Gl |testieii

Administrative Unit Group (AUG): # B % 2.8

Bk 4

Bl 4% 4 % SDH 2 84+ B > BL3b A5 B 309 SDH 4w & T1 & E1 A

%5 484z, STML -

153842 (C © Container): e SDH @2 24k » A 7T HRME SR F
5B A5 3AE > 40 DS1 ~DS2 ~ DS3 ~ E1 ~ E3 ~ B4 & ATM %15 38R 2244 -

ERE LT REERIE AR AEEERK REEARFH R T

BEEEZIEZERR R T AL

£ & PDH i& # (Mbps)
SDH/C-n SONET/VTs SDH SONET
C-11 VT1.5(48 % T1) 1.544
C-12 VT2.0(48 % ED) 2.048
VI3.0 3. 152
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C-2 VT6. 0 6.312 6.312
C-3 34. 368 44. 736
C-4 139. 264

JE 315 3542(VC : Virtual Container): &942 B 42 SEAE 8 i ¢ B {Z 38

Ao k34 % 38 43 7 48 (POH) 4% 4a a7 38 R #3212 42 (VC @ Virtual

Container)4F
VC11
PTR|POH
VC11=8Byt*9%3%8000
27 =1728kbit/s
VC12
)

VC12=8Byt*9*4*8000

2R =2304kbit/s
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1 9

prRipor]l | 1 1 1 [ | | 1]
VC2
[ T T T 1T T [ T T [T
VC2=8By t*9*12*8000
=6912kb1t/s
1 85
P
1o VC3
H
1 261
P
O VC_4
H

BARPE A2 B A5 5 3k B B4R 69 PDH 12 3R 8 44 5% Bl 5 12 SE4R
C-n(n=1,2,3) » 3 Ao A2 5 AofE 3% (POH) » 42 A ik #5212 S4B

VC-n(n=1,2,3,) «

17




B PSR R Ak E R R 5 ey PDH 12 3R ek 41 5, C-n(n=3,4) > 3 ha A
2548 A s 4 % VC-n(n=3,4) 5 HMFBURFE 89 VC-1 ~ VC-2 % T,
VC-n(n=3,4) ; HHF B VC-3 % TR VC-4 -
(2B &R A4 VCn(n=3,4) @ ik £ 3L E 7T AUn(0=3.4) °
AUNM=34)A % TR FEE s AUG» &% > N8 AUG $ T i
ho A& B Fhuf 35(SOH) » f STM-N(N=1,4,16) °
A4+ % & SDH
BEEFRTHEBN @R ABLTERAREY - P LBRL LY
PRAR > THERF LB EHEMAEBFENEN FlosETETERE
W XABR - SR EBRAR S CLEHNAAGRREEMRENR
FeBWEBmE - EHREAERZAER T SEMAGE
WERERRN e REBENATNEHRIL Bk Fo2&
—£2KBAGTABNRERE MARINGRER  LREK
FERBATIE AR R A8 A6 R - A7 A > SDH Xt 2B A8 %4 E1 #= DS1
BY13 3% -
ABAEZ R REARGEY > BRABER EHFELE  AEBHLRE
ORI EEAR LSRR AR E AR R ACRBLRELSR
PBAFEREIHBAER - TLRLORBIHREHAEREGBRBE T AL
£t

E o BEORAE SRS AR Al B AR AR S B Rt B X B
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B RMeT B RERERNRAS  HERONBREAZ S LTHEAE
BEERL R AR GR] 0 AR E ST LR B
WP ATE o EBREMGFMTIRERE - LH ARG @8
20 BALEIRT AR R 5 b ) B I~ B IR R AT
%0 £/ % T % (Add-drop Multiplexer):%# » K RIS SEEERA % >
BB WIR B L & -

HA A8 ER  @RGOBEEFUREBRSG > AEENENETEKR -
BEHEFARPLPM T RARAFTRENEE - A THARTMFEY
B @E e EEHEIRE KRS - AREE RONEBMAEER
L8 B RS @B ES - ERAEEF - SDH ekt T
H iz b hgE A e R B AR PR S B AR SR 3 SRS A B MR A
B KRR RS BB R E e (e TR s
B BE K AKX ARESE B E) ¥ -8wRiEH
STAEHBEEHAB S @B 7575 R Survivability/F AR % - &
# > 3ty 4h f(Configuration) kb RZEI X » AR EHREF Rk
S MK AR SDH T2 #4548 (F ¥ E o — 2 WB)N TR 4

BREM -

EF HEABTPHEARARZ—RAMAEEN S  WEE TR
ARECHALEHGHER LM T 8 F - BIHBENA MR eHEFE N
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WEARE > EPRFREZRA A 2R A BN 8] X F AR BB
R AAEBEBRAROFTRLIEMEG  TRAFZAN—KEFHX
o G TTAR S A A TH XA RBIEERB M HE - Bk &
AdRAe#] A JE 4% & A 4% (Virtual Private Network; VPN) ~ 2 £ 304 ~
KA ATM 3 B RFFHRETEH SO AT OER £
bR HTH /e SDH 9 B2 F  fldw > X —EAERETHEHMBARS
HBEE B MMk A XBARAEHBEERRA  ZEBAEGR
BEREGERE 2 LA EEAEH » SDH #3887 AR 548
WPATHRESTHE > AR STM-1 #HHE R KIEELLEE > B Lisda Rk
BEEL EHEAMENFHEERIA -

BRI —MeENREY > BZERFTANRELDSIAEL 22%
CHBEP A THRYADS3 KB — AR EEEARRELAST
K o B R RTRABAAE » BP T FHRALTIEE DS3
B3 $%e @ MAGKRBRYE  REXBRAHPTBRERIH LR >
TP HAZRSFHLBEL mAEPEROTEEFOTRES
B o B Fo 453 03515 ISDN fo B R EHR A3 4E - M T RA]
RELHAM - BRAOTIALHEBMBHEBB-ISDN)» T/TELES
i 622Mbps » M ER+ S B DS3 $ T A HRIEE o b Bk

£ AR B RARE > LB RS ARGEBRE K RG> KR
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W AT R R P AR F G ko7 B B/t - F e E » B R

#§ B SDH 4835 & th 3R M & AT ARHR o

3.3 4148 : Marconi MDRS 155 E

331 % st
RALA b & BAL 0% 82 48 F % #u2 & 18 B Marconi 2 8 MDRS
155 - 128 MLQAM E (f§ 45 MDRS 155 E)fréa g » 54+ 8 —
(MDRS 155 E 1+1 Hot Standby 244 EHE) - # B — Tt a 4 &
1 v R34 % R 30 4l 4% (Hot Standby) ~ Modem Unit ~ Overhead
Access Unit ~ RPS-H(Radio Protection Switch-Hot Stand By) ~ Operator

Terminal PC(MSP) Ff 8 5, °

21



Two Tx / Rx with
channel
Branching network

Tx , Rx , M-U Circuit
breaker

Overhead Access Unit
for TMN interface and
service / wayside

Modem Unit for
1 + 1 Hot Stand By
with RPS-H

B #% 5 MDRS 155 E 1+1 Hot Standby 4 4. 2 8

Notes:

® MDRS = Marconi Digital Microwave Radio System
155 = Transmission Capacity (Mbit / S)
MLQAM = Multi-Level Quadrature Amplitude Modulation
E = ETSI design (European Telecommunication Standard
Institute)
TMN = Telecommunication Management Network

MDRS 155E % E #8854 4 > 1k3% ETSI & s bkt - &%
& % 155Mbit/s(STM-1) » % % T ¥ %. 5] 622Mbit/s(STM-4) » it T %
A A 1+1 Hot Standby /2% (A 4 BB 6) > & % T 3

22



14+2 433 (options) » AL %80 B © 2 B4 THEH W (Hl ko i
@)~ (30 2] 80 N E)E HH E{F# s H 8 0 7T A Space Diversity

MU E(A BRI HREWRE T) -

# 6 1+ 1 Hot Standby configuration

Main anterna

STt
alogir. or
optical

Sorvioe / cperating
choni
max. 12484k | 2x2%

# 71+ 0 configuration with space diversity
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1t 4 GHz %] 38GHz 48 % > Marconi 2 8) 32 #it % 2 49 SDH #4840k
AMAER > WwEWAT - RAUSILE MM A RMANAERS
7GHz ~ 48 % 28MHz ~ STM-1 ik & -~ 128QAM #y3% s » & HOP &
TAESAE4E » 12 ITU-R F.385 Annex 4(8ch. 28MHz 7442-7883MHz
f=7662.5MHz) X /& 4238 £ A % > £ 3 GHz 3] 13GHz A A48

ITU-R R $54o 8 9 -

MLQAM: Multi Level QAM
CCDP: Co-Channel Dual Polarisation Operation
Frequency [GHz] R T P g 1g R R Al [Frequency [GHz]
" r Y W T '
vVewvew 3 Q
A
ess s "
QA )
" IX XX oo
Bitrate [Mbitis] | FiesEsseRmmIon Long Haul BT Short Haul [Modulation |

#* 8 SDH microwave radio product matrix
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‘Frequency bands
3.0 40 5.0 80 7.0 8.0 8.0 10.0 1o 120 1OGHz

ITL-R F.382 BON 29 MHr 3824.5 - 4$82.5 MHZ 1,=4X35 MHz
(TU-R F 382 BCn 23 MHz 3413.0- 31710 MHz 1200520 MHE|
ITU-R F 87 BCh 28 MHz 342275 - 3684.5 MHz 1=36T35 MHZ|
ITU-R .60 TOn 40 MHz 3820 - A180 MHz 1,=2870 M

ITU-R F.635° T O, A3 MHZ 3610 - 4170 MHZ 173560 M)
(TU.R F 38 4Ch B0 MHE 0D - 4190 N2

ITUR F 1089 T Ch 40 MHz 4430 - 2570 M 124700 M
ITU-R F. 1083 4Ch B0 MHz 4270 - 3950 MHz 1,000 MI

TU-R F. &3 BCh 29E0 MHz 052720 - B404.73 NHZ 18175 e
ITU-R F&7 BCh 28 MHz 2589 - &1 MHR [ i

(TU-R F.384 BON 40 Mitz 6450 - 7080 MHX [, =57 7D M —
ITU-R F 328 BON 28 Mz 7440 - 7708 MH [=T370 M

ITU-R F. 20" % Ch. 28 MHz 7428 - 7T22 MHI|

ITU-R F.388 SCh 28 MHz 7121 - 7409 MHZ 1,5T270 Mi

ITU-R F.385 BOh 28 MHr 7407 - 7737 MR 11097 M

(TU-A F 2o BON 18 Mz 7440 - 7883 MHZ 1=76420 MH2
CoTEEL -

TS Cn 20B0 Wy T 4770 - BOBE BT M
=BT
T

ITU-R F 387 BON 28 MRz 12753 - 13227 Mrir £~12995 MHz

B % 9 Frequency bands

R A5 4A F A K (frequency pattern) ) #) i 7 X, 7T 4% #F 48 4% 1L(ACDP.
Adjacent-Channel Dual-Polarized) $2 [5] 38 X #& 1t (CCDP. Co-Channel

Dual-Polarized) » 4o 10 A75® °

Fl3A X #&1t CCDP: = — 18 28 % 40MHz 43 & i% 18 7T 1% 1% 2x155Mbit/S
B (E AL+ AKFBAL) 0 B T HRE IO E Hiaitfo K P aiusk
SLR] 69 T3 0 B TR A X XAETF#H B XPIC.
Cross-Polarization Interference Canceller)zh 4t » 2 F B4 E 11 -
Marconi MDRS 155 E #93#%## M4 XPIC shst > TR G @8 S &

ON g, OFF - 5|40 ITU-RF.384 v | 12 £~ ° R % A — 48 Radio Hop

25




BB R T 16x155Mbit/S %okt -

#r3E AEIL ACDP : f —18 28 % 40MHz 48 K ik 18 » 1 A £ HAR{b R

85T 69 K AL AR 3£ IX155MDIYS F# -

The XPIC is integrated in the demodulator and can be soflwara-activated.
2840 MHz

-

RF channel filter

——————— =

ACDP system
1x155 Mbit/s in one
30 or 40 MHz channel

“ "‘"‘""""*

CCDP system

2x155 Mbit/s in one

30 or 40 MHz channel
using both polarizations
{(XPIC)

B & 10 ACDP and CCDP mode

26



5]

STM-1/1

STM-1/2

> »| »} > >
BB ' IF RF ' IF BB
. . ot Clock and Carrier synchronization
c_' 3::;:??:"2;?;?::0" RF-Oscillator Synchronization
O.MT- Orthomode Transducer Exchange of received datas

E % 11 XPIC function

6770

6460 6500 6540 6580 6620 6660 6700 6740 6800 6840 6880 6920 7080 7120 7160 7200

40MHz I 60MHz Unit : MHz

| 340MHz_|

B % 12 ITU-RF.384

27



3324 B HE

=%

3 >\

]

Af-mmmanl

STM-1
(155 Mbit/s)

T
o

i)

L}

':

.

—%  STM-1
"7 (155 Mbit/s)

DSC (64 kbit/s)— b
WSC (2 Mbit/s)¢—

DSGC (64 kbit/'s)—»|
WSC (2 Mbit/s)«—

d—»DSC (64 kbit/s)
——WSC (2 Mbit/s)

——DSC (64 kbit/s)
a4——WSC (2 Mbit/s)

& 13

Note:

DSC = Digital Service Channel (64 kbit/s)
WSC = Wayside Channel (2 Mbit/s)

SOH = Section Overhead

RFCOH = Radio Frame Complementary Overhead
MSOH = Multiplex Section Overhead
RSOH = Regenerator Section Overhead

28



3334 5+

BEA T RE 4o B 14 Ao 0 469 SHA Ik & B (R Oscillator) & 4%
AL o TARIEATE R S AR SRR E f RRAIAKE B
Mmoo BFERIEE A SHERLIEF L O AY P HE(Intermediate

Frequency)z 5% (IF = 140 MHz) » 3 41 # 69 41 MBS R 6 — @ &
JESA % » B F% A Lowersideband » R Z 3. %% & Upper sideband - %5 4% #%
8 X ZRGHRA RN 140MHz PHAE SR B AHAIR R B RE 0 LRBER
BP pi 2 4 4B 15 3% 0 11842 R A% & Tx-Upconverter » JL5H4A1E 3548 by 4145
BRBHRARE > ALHFRETERGES o 3475 % (Tx Controller)

EREESHRRBERY > @4 8 B4 4 5) R H(ATPC) -

29



Bk 14 sHETARE
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N\ X1 RF output to CBN

50 Ohms, SMA

X5 Control for optional X4 Control and
Subrack Ventilator Monitoring from/to

Modem Unit

X3 Power Supply
from Receiver or to
Modem Unit 19...75V

X2 IF cable from Modem Unit
140 MHz, -10 dBm, 75 Ohm

X1/X2 Oscillator
Synchronization in XPIC
operation (75 Ohms)

X2 Qutput

X1 Input

BA& 15 #4#7a

IF Predistorter / IF Termin. Amplifier

Tx Controller

Power Supply

Control cable between Transmitter and Oscillator

Oscillator Module

& 16 at#pia

¥k & % 4% (Oscillator Module)ik & 7 4 69 SHRABABIA R » ™ RALS

LB AR & S B A 89 3E F 4k dE ITU-R F385 A4 ¢y W 4a 38 %
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(7526MHz , 7771MHz) ~ (7638MHz , 7883MHz) » &8 36 4 Fi 4% A 8 %

HIRF B 17 EHRRRESHAFTHAEE 18-

MDRS

MDRS

MDRS

MDRS

SNANANA

7883 MHz )

— =

< I8 MHz

_7526MHz

— =

< 7771 MHz

_7883MHz

— =

< J638MHz

_7526MHz

—

¢ 7771 MHz

>
Y[
D
D

MDRS

02

MDRS

PANN N

MDRS

EANN I

B& 17

7.5 GHz frequency band (ITU-R Rec. F.385 Annex 4}

28 MHz

Subband no.

Lower subband Upper subband

-

2 3 4 1

Charnnels

18,28 3a |an,5a,88] 7a 8a 1B, 20 ab, 4b
b

7b, 8b

Chanrne! frequancies [MHz]

7442 7498 7528 7810 7887
7470 7554 7838 “I71S
7582 .

7855

Oscillator frequencias [rdHr)

S82 838 Fins T470 T8y
TE10 a4 T488 THSE

F442

3| e

T718
TT43

Upper sideband (Up)

- X x

Lower sidaband )

Bl & 18
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& #9454 5 % 7= $] ATPC (Automatic Transmit Power Control)
B&:

—  ATREAMEFBGAZEMABRAZAT(WE 19) 2F&
SESB SRS RAEBA > AR BRHMENE T
HI R HBEs & £ R 8 858 oh R 3 HI(ATPC)RE RV L
PR G BB SR TIRR K -

=~ &Pk 4Ty RadioHop £ 2| A TR A REER
EmREHE LR B B4 oh I HI(ATPC) AL He i 4 35 Bl A2
% (normal : -50dBm) » 3 #5 4% % 53 S 34 3% 45 % (Bit Error Rate)¥§ Ao
2] 10E-6 8% » 4% B $) Overdrive & X, » F3g /o 1.5dB e 480 % »
UK EHERFER - AREBTELAE 20 ATPC it d & T

24821 -F22-

33



Interference minimized by ATPC

Angle decupling

Overreach Interference

19

Bl &

Radio hop

B & 20 ATPC 42
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s

- RX

= CBN
waveguide

- CBN
waveguide

>

T

Reference
level

Very low radio hop

t—l
20
=32
20
O a

min.

[

attenuation

H
:
1]
1
1
1
'
)
)
!
H ]
!
!
]
)
]
t
1
1
1
!

"

BER'<IDE
lBER > 10E-6

4

o
z
g
a

[l
]
'
]
1
1
1
|
1
1
]
“
1
S
w
o
.
c
8
2
Q
=
=
o

ATPC control

A

Very high radio hop

attenuation

ATPC 45t e 47

B & 21
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128 MLQAM
19.5dB
(+30 to

+10.5 dBm)
16 dB
(+28 to +12 dBm)

64 MLQAM
20dB
(+30.5to
+10.5 dBm)

Radio hop attenuation

Bl & 22 ATPC 45h:ahsg

Q50 dB/s
ATPC control thresholds
O Reference point
O -30 dBm, -40 dBm, -45 dBm, -50 dBm
» +1.5 dB with ATPC overdrive

4108
GHz
13 GHz

» Control Range
> ATPC control velocity

& ATPC
36

B& 23

128 MLQAM
30 dBm
28 dBm

64 MLQAM
30.5 dBm

O 3dB, 6dB or 9dB possible

» 4,5,16,U6,7,8and 13 GHz
13 GHz

+ Transmit power at A
> Transmit power reduction

» (Output — Transmitter)

Frequency
4 to 8 GHz

+ RF band



3.3 48 A%

HPOR T P E o B 240 BoOH £ B EAUE R SR e STHR 1S SR AR A,
FIRIE IR 1E 0 B e E B % AP B B su(Modem Unit) » 34044 7 @ 7T 5
Py % A7 v {8l 4o B 250 A& 18] & Main Receiver » £ 2] & Diversity Receiver(sk

EH) - BRI SRS BRIRE S AR T L -

—» X5 Recorder Port
X4 Control and
5 Monitoring
X1 RF Input| e

from CBN <
—_—] X3 BAT: from Power
Distributor

| X2IF  orto Transmitief] ||8]
Output i

Bl & 24380 RE

37



X25 IF Combiner ——\[_‘
Output 140 MHz, -10dBm, 75 Ohms

\@ / X3 BAT: Power Supply
X24 |IF Combiner
Input 2 “Delay Compensation” —\

X22 IF Output Diversity Receiver _/

140 MHz, -10dBm, 75 Chms A [ f

X2 Control and Monitoring
from/to Modem Unit

X2 IF Output Main Receiver
140 MHz, -10dBm, 75 Chms

oo

X23 IF Combiner
Input 1 “Short Cable”

X5 Recorder Output
Test Outputs
X21 RF Input
Diversity Receiver -\ X1 RF Input Mai
npi in
it — Receiver

@ |
D @ ~———— X2 Output

X1 Input

253N &

e Power

LNA RF
Preamplifi

Mixe
r

Oscillator

B & 26 HdoMatia
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¢ Rrband & Measuring the AGC voltage

*

» 4,516,167 8and 13Gz » Connecting a multimeter (voltmeter) to

¢ RxlevdatA recorder port X5
0 AGC voltage of Main Receiver (Pin 2)
Frequency 64 . 128 : . . !
MLQAM | MLQAM 0 AGC voltage of Diversity Receiver (Fin
BER1E3 | -755 735dBm 3
dBm [ AGC vdtage of Transmitter (Pin 5) (far-
3.8GHz BEROES | 7adBm | -72dBm end; no ‘1f1 HSB configuration)
BER1ES | -73dBm | -71dBm 0 Ground (Fin 1)
BER 1E3 725dBm * sExan’plary measurement
13GHz | BER2ES -71dBm v
BER1E-6 -70dBm ; . P
ATPC Control Thresholds , T
# Reference point P
> -30 dBm, -40 dBm, 45 dBm, 7
'm d&n om E.i 0 0 £0 ~0 S0 20
Rx level indBm

B & 27
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335 AUMEBEERL

3351 MU mAREARME

DSC (64 kbitis)

B % 28 Modem Unit

¥ %14 48(Control Module) :

ZHEAE TRYAASEAR D6 ER RIS ERBE

it
¥
o
wig
>

Ao THI R &) P 4R o
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- Dermodulator DIVI64/128

Democdidator DV 64/128
Contrdller MLQAM Channel 2
DPU/RPS STV
Charndl 1 DPUYRPS STIVH

Channel 2
Modulator VD Modulator VD 64/128
64/128 MLQAMV MLOAM Channel 2
Channel 1 '

Power Supply VU Power
Power Supply Supply Channel 2
Power Supply
Channel 1 Interface for Line

8 Protection RPSH STIVM

Inteyface for Line Channel 2
Pratection RPSH
1Chamel 1 Baschand interface SP1

STV Chanel 2
Baseband interfac
SP STV Cha

% 29 Modem Unit Configuration

AEBAS B AR EILR T TRIBERS ZHAME RSB EH
PREOR X REH  ATIES 2STM-12xI155Mb/s) Bkt & - F
FIAETZE B EEE

® 2x SPISTM-1 EL (electrical BB interface) or SPI STM-1 OPT
(optical BB interface)

® Jx RPSISTM-1 (electrical STM-1 interface to N+M protection
switching)

® 2x Modem Unit Power Supply

4]



® 2x MD 155/140-64 MLQAM (modulator 64 MLQAM) or MD
155/140-128 MLQAM

® 2x DM 155/140-64 MLQAM (demodulator 64 MLQAM) or DM
155/140-128 MLQAM

® 2x DPU/RPS STM-1 (SDH processing and protection switching)

® 1x Controller module (signaling and monitoring interface)

Control RF Switch

1 Baseband interface

.
¢ 2Modulators

¢ 2 Demodulators

¢ 1DPURPS STM-1 1+1
¢ 1 Controller

+ 2 Power supply modules

% 30 Modem Unit — 1+0 Equipment Protection (1+1 HSB)

MEBBAKRGAAORET X

42



T

v

3352 HUMBASELERERES

¢

ora g

) ng%gglied by the left Modem Unit nreegggglied by both Modem Unit

o lied igh
e §8Wélre by the right

B % 31 Modem Unit Power Supply

KELAASEALTRBERIZOHATE 1 19V~75VDC

43



< clectrical (SPI STM-1 EL)
» CMI baseband interface 155 Mbit/s
» acc. to ITU-T G.703 and G.707
> Coaxial cable and connectors 1.6/5.6, 75 Ohms

& optical (SPI STM-1 OPT)
» Optical baseband interface 155 Mbit/s
» optical 1310 nm
» Connector
O SCPC G.957 mono
0 DIN 47256 G.957 mono
0 Euro2000 G.957 mono

# 32 Synchronous Port Interface STM-1 (SPI STM-1)

SPI STM-1 - £ & 24 5 & M4 % T ¥ 8 i 69 STM-1 155 Mb/S (CMDfZ 5%
W% NRZ 4535 0 R 275 2 « NRZ 13 3% & #2444 DPU/RPS it — % 9

B2 s SRy DPU/RPS R e915 3% -

CMI #%5 %4 (Code Mark Inversion) *

CMI 357 4,45 2 1R 442 38 R 38 25 > k4 CCITT #23% - A AF v RBF R

44



A o £ CMIBA ¢ » "1”BEHER > UK AE - 8 Ak
FR &7 MA0HER A B LA ey — BB F K EAT 0 CMIE#
Bk R FRMAT CMIBRAEE : — - BHARSERN  HHRRSE
R SR = AR RARAE LGS T - 152 B 47178848 E 547007 %7117
AL LA 4 70 AR E 7017 BB o A EE BT 0 B AT £7107
Ha R E £7007R17EL B R - BAEAMET AN E 6 E

A HIHRAG o A STM-1 FRZAHREA LT RAKHSHY -

NRZ #%5#%! (Non Return to Zero) :

NRZ &% % — R B E R BBAREA K > o FE AT - SR
RRE S EE Ao iE ~ R A SR HEN"0"2EF0"]174% - NRZ A 4%
B~ kEERME - FERSERL c = REAEENBALE -
NRZ 45 — 4 F #0400 35 A2 1 0 RS A0 - = 0 4 S A 323

BEANRZEDRRAE -
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3354 EHAREEL/SEKEMEES

H12 Fault
RX side
H2
Channel OP
H4
Channel PR1
HB
Channel PR2
H8 Switching
Indication

H10 Channel
Locking .

% 33 DPU/RPS STM-1 front panel

DPU/RPS-STM-1 £ X &3hfE  — ~ THRBFEFEIB/BRKLS nt]
HEnt2 REFRX o =~ BA FHWRAE > THTAE(OP) T &y & E ik
Z/E# (PRI/PR2)GYEE » UAIN RG4S - = - T @R LED AH

S Ao B MK B8 0 AR & 2 BET o @AR LED BURAR B T EIATR ©

46



LED displa

Txalarm @

Indicates a general alarm on the Tx side of the DPU/RPS (e.g. no BB input at SPI).
Rxalarm @

Indicates an alarm on the Rx side of the DPU/RPS (e.g. no RF input signal.)

OPalarm @

This LED lights up if the QO threshold is exceeded and flashes (see remark) if Q2 or Q1
is exceeded (Rx side).

QA2 (1E-8...1E-12), QA1 (1E-8...1E-4), QAD (>1E-4)

PR1 alarm @

This LED lights up if the QAD threshold is exceeded and flashes (see remark) f QA2 or QA1 is
exceeded (Rx side).

QA2 (1E-8...1E-12), QA1 (1E-8...1E-4), QAO (>1E-4)

PR2 alarm @

This LED lights up if the QAD threshold is exceeded and flashes (see remark) f QAZ or QA1 is
exceaded (Rx side).

QA2 (1E-8...1E-12}, QA1 (1E-8...1E-4), QAO (>1E-4)

NOTE:

Fast flashing (50%) QA1 has been exceeded.

Siow flashing {10%) QA2 has been exceeded.

Very short pulse Protection channel information is not available

(only with line protection).
%k 34

oP e

Displays data traffic in the OP channel (Tx or Rx side).

PR1 @
Displays data traffic in the PR1 channel (Tx or Rx side).

PR2 @
Displays data traffic in the PR2 channel (Tx or Rx side).

SYN ®

Displays the optimum bit synchronization between OP and PR1/PR2 for bit-error-free
switchover.

If this LED is OFF, one data channel is faulty.

Switch ©O
Displays the start of a manual swilchover.

Lock =
Displays a channel lock (OP, PR) at the associated DPU/RPS.
Automatic protection switching in case of a failure is no longer possible.

Tx o

Displays the side currently in operation.

LED is ON: Displays the operational status of the Tx side of the OP or PR.
LEDis OFF:  Displays the operational status of the Rx side of the OP or PR.

B 35
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3355 #E

kY]

110 010
.

+1 43 45 +7 |

B & 36 64 QAM Modulator — Block Diagram

e B @ has - J§ DPU/RPS STM-1 4 fa sy i o NRZ 13 53R % sx, 64
QAM(4v B 36)3% 128 QAM » # i # ¥ JA(IF=140MHz) # 3£ 2 5 &5 #%

BRI o

® FEC=Forward Error Correction

48



EI Demoduiator o aiher polarization plane

% 37 Modem Unit — Demodulator

AR SR A AE IR B 6 IF 2R ARA AR BA(NRZ)E 5% » A

4 2 DPU/RPS STM-1 #i 48 iR 3 ©

® SAW=Surface Acoustic Wave filter

49



3.3.6 Radio Protection Switching Hot standby (RPS-H)

% 38 RPS-H ( 1+0 Equipment Protection - 1+1 HSB)

RPS-H hot standby # 48 5h 5t @ — ~ #4848 SRR (T F 8 8
Fie) o =~ IEHIBACR SRS o =~ B B S A R(ATPOYE 3R
FER EAER F ey B SR fo 3 I0R)

RPS-H # 42 % # f£ Modem Unit #4Ei2 #Ax L 77 °



X851 (TX1) to X12 RX Main

1861 (TX2) to Mocdem Unit X85 Switt.ch | X1?" T
Modem Unit X86 X84 CAN E from (optionat) Switch
Modem Unit
X862 from
/‘sz (X4)
7 ® ® © ®
X852 from
X1 (X4)
® ® ® ®C‘ID ®
—X872 from
X881 (RX2) t RX1 (x4)
o
X871 (RX1) to Unit X88 X882 from X11 RX Diversity
Modem Unit X87 Modem Unit
odem Lni RX2 (X4) Switch (optional)

% 39 RPS-H - Rear View



RF Switch

# 40 RPS-H Cabling

3.3.7 Overhead Access Unit (OHAU)

3.3.7.1 Configuration

wn
[§S)



—»  Modulator F® Transmitter

o SPI
STMH1

i5 [ Demodulatori*  Receiver

)
. > FRS232»&
OHAY | giga > LON
Power N !
supply | ON [~ QRS485
‘ 7> 8 External Alarms
1
1
!
LA 4 ,
Module## > Analog 0,3-3,4 kHz
] l_] 1 [ ~—» Remote Handset
L 1
______ r—‘v V-T_l"“".w;""_"__l
LAN aD2 E2 Qb2 E1,F13DSC 1 3(7)
(Q3p, (RS485)1DSC 1(2)  pscPSC  PSTN2W/6Wor ,
TCP/IP) WSC 1(2) EOW Branching North (optional)
WSC

% 41 Overhead Access Unit Microwave Radio Station

Note :

ECC = Embedded Control Channel

EOW = Engineer’s Orderwire

DSC = Digital Service Channel = 64 Kbit/s

LON = Local Operator Network

QD2 = German SISA version

RFCOH = Radio Frame Complementary Overhead

SISA = Supervisory and Information System for local and remote Areas
SISA-K = SISA Concentrator

SOH = Section Overhead

WSC = Wayside Chsnnel = 2 Mbit/s



QD2 Module
optional SISA/K-2R

— EOW Module #2

RFCOH Access
Module East

Alternatively:
ECC Gateway

EOW Module #1 bmemiii§ v W | Module West + East

RFCOH Access
Module West

Power Supply i : E L ESISAON

f8] % 42 Overhead Access Unit

Overhead Access Unit @ & & IE &35 36 & o 7 4855 & 6957 B IR o 1) 4o
o] 91 &k h G B 45 8h B 5 0% 18 (Engineer’s Orderwire) ~ B 3% 224k 3k & 8
Z K BE(QD2 R\ ;ﬁéﬁ) o Overhead Access Unit # b B o & 6,35 OHAU
Power Supply ~ SOH Module 24 & SISA-ON Module » B A48 48 5T 44 i &

EFERE  c OHAU MAETTE E T 7| &4 4 ©

® 2x RFCOH Access Module (service channels in the microwave-specific

multiframe) for one
direction each

® ]x SOH Access Module (service channels in the SOH) for two
directions

@ |x SOH Extension Module Extension of the SOH Access Module

54



@ 1Ix SISA-ON TMN interface QD2

® 1x QD2 Interface Module QD2 transmission via a 64 Kbit/s
service channel

® Ix ECC Gateway Module  Transmission of network management

information
via the ECC and LAN interface to the
TMN
® 2x EOW Module EOW , express EOW , telephone and
transmission

vis 64 Kbit/s lines

® 1x OHAU Power Supply Power Supply module for the OHAU

3% ECC Gateway Module #v QD2 Interface Module % F] —1E3E4 » &

3.3.7.2 SOH Access Module

55



WSC
== interface
West

WSC
interface

’

Modulator |—-z IF to TX
>
oP 1

OP 1

'
'
]
'

Demodulator IF to RX

!

'

)

:

h

h

M

)

'

'

'

'

:

|

1

i

l | :

i

;

G.703 ‘_ﬁ v + . l v !

VA ~ :

i . '

! Qb2 EOW EOW | :

1 | Module : Module#] |Module#2 :

i : '

' 1

H 1

. ¢——‘ _________________________________________________________________________________ i

Qb2 v v v v v v v v v
(RS 485) X51 X53 X585 X55 g X52 X54 X56 X56 X113 to 116 (75 Ohms)
X105 to 108 (75 Ohms) X76 (120 Ohms)

X75 (120 Ohms)

# 44 SOH Access Module



SOH Access Module =4 A& © ## service channels #5 A DPU/RPS STM-1 #4

SOH %419 -

™ -6 SOH 12 5% 4~ 3 #5 vy 77 (East + West) & 3 (4% service channels 35 A
REH) 0 ETAEA 141 43 o SOH B a2 4 7 F ) &% i6 2 East o

West :

® El byte, 64 kbit/s in compliance with ITU-T G.703, codirectional , 1200
1+1

® F1 byte, 64 kbit/s in compliance with ITU-T G.703, codirectional , 1209
1+1

b

>

® 4x64 kbit/s in compliance with ITU-T G.703, codirectional , 1209, 1+1

® 1x2 Mbit/s service channel in compliance with ITU-T G.703, 75Q or
1209, 1+0 or 1+1
$#5 ik EBP A A El byte 64 kbit/s service channel i@ 3. » 2 Mbit/s service

channel =T % Pg 3F & 3245 A o
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-

B & 45

Connection Panel

Bl & 46
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3.3.7.3 SISA-ON

IO OuX mo~op3000 ele~oxanm|O

W
N

X16

-

Service LED~% %

Neuron

UP module

X14
Service PC
port

Reset LED
Service LED

# 47 SISA-ON Module layout

SiSA DIP switch S1
address 1 2 3 4 5 6 7 8
0 OF | OFF | OFF | OFF | OFF | OFF | OFF | OFF
1 ON| OFF | OFF | OFF | OFF | OFF | OFF | OFF
2 OF | ON | OFF | OFF | OFF | OFF | OFF | OFF
3 ON| ON | OFF | OFF | OFF | OFF | OFF | OFF
4 OF | OFF | ON | OFF | OFF | OFF | OFF | OFF
5 ON| OFF | ON | OFF | OFF | OFF | OFF | OFF
8 OF | ON | ON | OFF | OFF | OFF | OFF | OFF
7 ON| ON | ON | OFF | OFF | OFF | OFF | OFF
8 OF | OFF | OFF | ON | OFF | OFF | OFF { OFF
253 ON|OFF | ON | ON | ON | ON | ON | ON
254 OF | ON | ON | ON | ON [ ON | ON | ON
Binaryvalue | 20| 21 | 22 | 23 | 24 | 26 | 26 | oF
Analog value | 1 2 4 8 16 32 64 | 128

B #% 48 SISA address
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SISA {3 £k 27 % 2 4E 48 oy #8 2 (DIP SWITCH S1)2% & » §& 7% &9 Server PC
LA PriEFE P 0~254, ik 255 4% 9 4 SISA-ON 448 F 3% 2 g
A -

SISA-ON #Léa 5 st © # PI3F &) & LB R HE(LON bus) &4 %)
Q-interface(QD2) » LA & 3% 4L T — 1B F-interface # Server PC(LMT){&

Fi ° SISA-ON 4 8 2 A8 B 4% R A RUE S & » SR BEIE IR 6

® [.ON = Local Operator Network
® [.MT = Local Maintenance Terminal

| Modem Unit 3 (West direction) * - .- -
[ Modem Unit 1 (East direction) ©< 57 .0
" Modern Unit 2 (East direction) -

#* 49 MDRS 155 E - LON Bus -Logic View
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3.3.7.4 QD2 Module

- e wra T SISA-KR
j (optional)

# 50 QD2 Module

QD2 Module 5 #& = 5§ QD2 & 7 k% 4 2] 64 kbit/s F & (DSC 1) - 123k
LA I+ AR5 F K 4935 £ WEST & BAST 7 » 365 by 38290, 2] 8545 3

SOH Access Module 7% RFCOH Access Module °
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External
64 kbit/s
G.703 «

(V.11)
X47

R
DSC 1 X59 DSC 1 X55

v
DSC 1 X56 DSC 1 X60

QD2int (Station bus/RS485)
l«—» Pseudo-bus (crossed cable)
. external X43

i T X38/X39 J QD2int (Station bus)
x43y o<~  \i (connected to local
QD2 Module SISA-0 SISA Master)
(LON Bus)

QD2 Modulej
‘'w/0'SISA-KR
T QD2int (Station bus)

~~~~~ Termination or to
: next QD-2 element)

>< =crossed cable

52 Configuration Example 1 - Radio Hop without SISA-KR
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4 X43 #] X38 i oL FAE A X X4& - 2R ERA A

QD2 # & (Station bus) ¥ i% 2| #f % » k428 SISA-KR -

QD2int (Station bus)
(connected to local
SISA Master)

¥ '
§ '
s |
i ]
= |
i Yoo
! QD2 Module| !
\ with SISAKR |
1 1
| i
1 t
' 1
' i
1 ]
| )
1 )

QD2int (Station bus)
Temmination or to
next QD-2 element)

Station A 1 X42

X38;

- SISAQ
(LON Bus)

- Station

# 53 Configuration Example 2 - Radio Hop with SISA-KR

Z Station bus Ae45% F > — K SISA-KR 7] % 22 30 SISA-0 48 »
SISA-O # s 4 30 A L > Bl £ H/4EAN— R SISA-KR § » 4

R RETEOR -

® SISA-KR = SISA Concentrator
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3.3.7.5 EOW Module

e i
TR

#* 54 EOW Module
EOW Module #,2F— 18 64 Kbit/s service channel 4F % 75k & 48
Ao AR TR E B GG THRTH A ek T
® EiFMefy
® Zfia ot
® LAty

® (R ARAEA
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EOW2 EXT S

X35 Remote handset
EOW1 EXTS P5TNZ PSTN & PSTNG
Remate  Exchange cade Publ subsc lerm. Publ. suber. term.
handset 2usdra 4-pire Emire
PSTNG aba — PSTNSaba
PSTNG sbb —— PSTNSabb
PSTN2ana — PSTNG ana — PSTNSana
PSTNZanb — PSTNG anb — PSTN3anb
PSTNGStan
PSTN3 51 ab

EOW2INTS
X41 Local handset

EOW1INT S

External
64 kbit/s
G.703 <
X30
? ? West| Y
DSC 1 X59 E1 X51 EOW Module1| | E1X52 DSC 1 X60
L PSTNI | EOW|
[ 2wiew. brancl‘l:
X32 t $ _ ! North 64 kbit/s X34
Analog Remote
X33 handset
Telephone X32
X40

B % 56 EOW Module
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3.3.7.60verhead Access Unit Power Supply (OHAU PS)

BAT 7o ¢ Input DC voltage from 19V to 75V
\ i + Supplies all components of the Overhead Access Unit
5
# / S Designation | Signalling Meaning
s #1/“BAT” green Lights up when operation is in order
i #2 red Internal fault of OHA-Unit Power Supply

% 57 Overhead Access Unit Power Supply (OHAU PS)

34% T i%

341 ADM% T # 4 4N

KR I%BE LA B #9 SDH(Synchronous Digital Hierarchy » 5] 3 #t 4 [
JE B Ak A % ADM % T %304y (BROADway) * 14 &3 £ B B 75318 5,
M PARAGON 2 8] Fi &£ & ° 3% % % A & #fu 4b(Full Digitized) » 2%
3%4E % (Switch matrixes)ZH#T B 4% S e S AT UE a4 —
{8 SONET/SDH ADM(Add-Drop Multiplexer » ZH X, % T4#) ~

VT/TU-level switch 8k &} &5 4Pk & 44 ~ IP f7 8 &g ~ DCS(1/0 Digital
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Cross-Connect Switches System » $i4r %X X % T# 4 4) ~ JE B F 1% 6
B X % #(ATM) ~ M13(1/3 Multiplexer » TLEL £ DS3 ¢ % T)d0 i1 4
NBHEARF F L(CSU) » B AT SDH T8 4 A AR AR E 2 oy Rz »
A EF RPN T4 > SDH R LN KGR EMB LI ¥
IR IRAEAL SR &) B 45 5] K % 5] /1 > @ PDH(Plesiochronous Digital
Hierarchy » 3740 ] 25 #4048 )48 3% R AR $E X 30, - SDH w445 25 032 8
e HEE P~ BRFS P B AME B & (MUK R e HR) M A5 - DACS(Digital
Access Cross-Connect System)Az B 32 (R¥b R ER BB & T35

HE o AR ~ RALEHFHBRBRABFFEA/RE) ~ 35 8B A
QRN CER SR S TR bk S % o L SDH 4527
ETUEIRER > REHRFE > BT B A PDH Mk 88 i
ABRIEPFTFAERBOES » KO ARMEBEYOE L -
3.4.2 BROADway % #u.4% &,

BROADway & —# %K % T ~ Bk ~ B - 1238/ RE(ndkdr
W)~ Bix - W ETR(OAMEP)¥ % e fas > BH T4
cRBa L BEARKEROIER:

« %38 TDM(% 8 % = > Time-Division Multiplexing) 35 #& 45 [

* SONET/SDH #4445 &

“HARMB HEMR
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DL RSB R B AR T % T B RS X ACHRL 2R M B 3k e
B R SFHEN ~ 3 3T G o M B O] Ay 4R B B R aR O A e R e 4R 8%
IR e BREEE R B REERE - TRABRERK
VC-n(Virtual Containern=11~ 12 ~ 2 ~ 3 ~ 4 » & #8424 ) 3% 2o 2 de i 3
HAHE(HPC) » 5T LA B4 (TS X 4 B sy RAF ZARAF ¥ - R B AW
% 3, SPVC(Switch Permanent Virtual Connection)#) oy #& °

s B HAkmmBAA L /-@:TL~El~DS3~0C3 -~ STM-1 ~
Ethernet - #2150 % FE3M L 48 /1 R B FE B AEAZ 3R R o

e DSO-granular any-to-any DACS: #24% T1 £ E1 R &9 DSO
B d DACS R F ik -

o MR LIE IP B & ~ 485 uk 3% (NAT/NAPT) ~
ACL(Access List)#h i ~ v S Hh T &9 45 # -

o Layer 2 1&#41 & 61,4% :PPP(Point to Point Protocol » 2k # 251} &)
ATM(Asynchronous Transfer Mode > JF &) 35 1% 83 4% X)) ~ Frame Relay(3R
AE P 4#) ~ PPP over frame relay - 48 OS] £ 44l + £ 5 £ & > Layer 2
% & ¥4 45 & (Data Link Layer) o] SA k4% 30 8 4 4% 1% 2] 8 F #93%
3R LR R EMF R AN X T RR RS -

 Advanced bandwidth management:#& X 338 Ao T 48 & R A H o9 &

o BRI RETEEES > BT AgE > ROBIEAR 2R
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WPREIER -
o 438 32 X 4% A & S HTTP web server ~ SNMP(Simple Network
Management Protocol > # 5 #83% 4 324, ) ~ Fv s 4 7] 4 32 (command

line management) - SDH #8% % 3% % #(NMS)2& f# & & & %48 SDH 49

BB A WHMEER - M EE AR EHE s ZoFHE
o W I S EMAEE T 0 A IE @ FEEE A
o 5% 82 3% 3% (-40°C to +65°C)
BROADway #% %t 77 3 18 81 34 B 4o F 18 A7 o
yhomean gt omesyo gt omesro - e

< Panel - oparsm1" 1 0C3/STM1 i ocarsTM1 1o 110

PR B s v Sebialon BE g z I
is‘rsa ¢ST83 ¢ST33 . S
]

Distiibuted STS1/ VT / TU Switch Matrix

¢ ¢8T51 iswﬂ éf‘r}?si 5
4x *
Coax |-
170
| e Et_ 42 E1 | 42E1
g 28 8 i, BSP200 384512
Fu“ STS1 or DSO
D53 bi- dlncbonal 2x28 T121E1 ZXE T1121E1 2x28 T1/21E1 ZXZB T1/21E4 -

T1/ E1 / DSO Switch Matrix
3520 x 3520

A
SNMP
TCPAP HTTP
T
- b

NSP101

964128 DSO

2x16 TY/E1 10
Note (2)

Bl & 58

Note(1): 4 NHP#2 L 6451k 4 BN @ A4 AN
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Note(2):3& & 4 1B §2 Amphenol Champ #3382 Tx > 2 Rx)
Note(3): 7t % 8 4&4% Loy NIP400 7T & TAF /o R H1E A 1-7 #6548

& a1 &

70



B % 60BROADway % 4 & 2 B
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SDH/SONET [ % # 4w '8 & % 4%

SONET(Synchronous Optical Network: > B # bt # @k )eh E
ML A% A B 1% #2358 (STS @ Synchronous Transport
Signals » STS-N) » 3 B H o 3E 4% & & 3 4 (0C : Optical
Carrier » OC-N) » SONET/0C-1(STS-1)th A Afr T ¥ %

51. 840Mbps -

SDH(Synchronous Digital Hierarchy @ [ # #& 4 me & )y &
R GIE W A% A B 1% # 4% X (STM : Synchronous Transport
Module > STM-N) > SDH/STM-1 &9 & K4 7T % % 155. 520Mbps -
SONET # & #4352 B B AE R M X (w VIs) » AFRF L
150 1) % ¥4 4% % % 45 (PDH) ~ 48 15 49 25 22 4% (1P) - STS Fl & #
RLMS R AR EIZ 4 ~ R B-ISDN = ATM & £ {5 42 3% £ 4R 4E
MARE SONET R e f#bx BB LBX BAMmAFRZMNE
Je M o 4w VT1.5, VT2, VT3, VT6, VT34, VT45 g%ﬁﬁ%ﬁﬂ%ﬁ'
ERAEAE K -

SDH A & 44 shB £ ER#HAE X (2 VCs) » AFRF LM

Bl % # A 1g ey 224 (PDH) ~ @48 28 22 45 (1P) ~ STM B] 35 24
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18 % 4 K 2245 > B-ISDN = ATM & 48 12 42 3 R 48 4 3y A K SDH
FEFHZHRE LEE EmAAFRZHERME Lo
VC11,VC12,VC2,VC3, V04 ¥ B M B £ 15 1E B A& K »
(SDH/STM-1)1% 48 22 #% £ £ (SONET/STS-3) 1% 4E % #% & % 48

v foedF 2 Overhead ¥ ER AL ERARE > KB LIS
BATEE > EREHIKR-BRNEBLEERAZHE
& o

SDH/SONET ey st ~ R & ~ Bl ¥ 5 T &4 o T B A w

B # 61 SDI Rl #4wrs & % © & 4%
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Bl#%& 62 SONET Rl A#@% % T &k

343 BROADway *#7#2

3.4.3.1BROADway % #2245

SANNE R A &

BROADway 9 X A 2 s a5 — B A 20 BEH a9 M EH — 5k

NSP + (Narrowband Switch Processor » #4 X % KR 32 ) o %

EHRENERARER DAL LREBNGETHEE

Bl BARBNANBREED  FAEASETY EHERSINEK
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B ORAFARHE o 33 NSP AL aa T & & ey dEd Fw > DSO &y 48
Moo fo—EAAS IPBOEARIELERPH B
MAASXBEN D EEB LSRR SMME [PHE -

AXZHmbLTUBREREHIARE NSP 4@ -

343129 @

BRAETAY pEBRN B EAAA KL ARRSELERY
FEEBN@MEEWNIPIAE A - REXHRFBSPHIBE AP kR
R OSP)# 4 > £ 16 ETH A NG L - BB IER
iz S e @t TI/EL & % 2] 0C-3/STM-1- Fr A &9 1+ & A 17

R DSO 45 M ¢ TP 25 oy &9 iR 32 -

34313 AR IRsER

M T DSO &) % 98 X #% 42 B & BROADway J K 4 4 L g9 4% £

gh > — B wr st ey VI/TU IR R 324 T LA M B 3 A AR 38 Jo
—ERESZEABREH AR ARBRAESE B FRAPEL
B ILERES 418 50818 Tls ~ 306 48 Els &

A28 12000 18 DSO/E0 A8 %@ 8 A & — 8 B — M 22 L -
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3.4.31.4% oh At s 32
BROADway # — B H ey K ERBE SR 4R - RME % oA
RIZFHATHARRB T AEFRF R LI TN K4

Mo SEFETUAXRBESEALEB TS DBE TI/EL /@R

o

F(NHP B 48 » e R R EHA S AT > & IP T 3#
¥ b EFERERERIBEVHOLERAT > ZRTUARE S
S ITDMER XA BABRBE LAY AR REHN -

3431542 %N @B E

B % 63BROADway % # /v @ & &
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BROADway + h # & 4 5 &

e NIP400 + (Narrowband Interface Processor)
R AETI RELSENE - k& A 8 1 NIPL00 £ > &
NIP400 - & & 4% #¢ NIP-1 %] NIP-8 -

« NHP160 + (Narrowband High-density Processor)
M 16ETI RElesEN&®@ > &&4A 2 A NIP160 + - 2
NHP160 e 4% 4% #¢ UIP-1 %] UIP-2 -

* OSP155 = ESP155 s BCP155 +
0SP155(0Optical Switch Processor)424% 1 18 0C3 =% STMI
a A& e
ESP155(Electrical Switch Processor)#2 4t 1 48 STSSE
* STMl &9 EAHr @ -
BCP155(Bus Connect Processor)#® 4t BROADway % # % 1@
BAE &) B -
=N EFTRAMEAN OSP-1 2 0SP-4 &93E4# » 1 @
BIEALKRSTERLAEFAH -

* BSP200 + (Broadband Switch Processor)
18 DS3 TN @fe 1 48 SONET/SDH & VT/TU 8k 4 »

£ A T1/E1 # /& i A SONET/SDH &% 8 4 > 4 36 % % 4 1K ik
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oo

o3

S
« NSP101 + (Narrowband Switch Processor)
B4 % %o CPUA DSO PR B ey oA L 3, W3 IP % & B

Flash foze (& #8440 o

343164 %5 F

o ¥ — {8 STM-1 3% - AERBERERZ LRSI E 60
18 T1 & El v @ » A 9-H A 448 Tl &% E1 423k - @ -
NIPF L@ £ F 32BN TEFELBEEHREN D
£ NHP F L & 28+4 69 Tl R ElN@T4A £ F

AN B 4EEGLEN T - FH/E UIP-14E
#8516 18 A \EJ%F”’“IJ’F @ %&£ UIP-2 36 48 8% »
M@ l2Hh@md TN d > a4 BN @2 EEHRE

rd@ o RAEE AN

B

DS ETHEA 1+l FEH 13 eh4r#% -

*0C3,STM-1 & BUS#EN@THER 1+l REH 1 N#
o -
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343NT A b B

connect a redundant clock source
connect a clock source

: wa & @» @ @‘@

o]

# 64 BROADway A & 4h & & H

o NIP RX1 #o TX1 iz 3 2] NIP1-4 = TI/El /@ (&£ A 16 {8
TI/E1 ey #2bse &8 > 48 % SCISC 1 4358 -

o NIP RX2 #o TX2 i& # 2] NIP5-8 = T1/El & (% A 16 18
TI/E1 ey 252 4 - #8 % SCISC 1 #3 -

e RX1-RX4 #= TX1-TX4 & 3 %] BSP1-4 2 DS3 & (£ # 4
18 DS3 ey 4k Zhs2 &% > £ A BNC 4 358 -

e CKIN-1 & ITU R # 42 /R & # 2] NSP-1 > 4& A BNC #: 8 -

« CKOUT-1 & ITU Rl 42 R & CKIN-1 #9855 > 42 B BNC #
58 o

* CKIN-2 & ITU I # 4% /& i 4 2] NSP-2 > 4 A BNC 4% 5§ -

e CKOUT-2 & ITU Rl ¥4 R A CKIN-2 a9y & - 415 B BNC 3
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3R °

e ETH-1 & Ethernet &N & -

« ETH-2 & & & X 3 %t Ethernet &N @ -

cALARMS £ & % N @ A 2@ F LW APt & A

DB15 i #% 38 -

e« AOC & 45 % 42 4 -

o SCP-1 & K3y # A PC = RS232 3 & SCP-1 A& 4£ A null

modem &y BD9 i 3 58 > F] A AR MR &5 M R R T R S ME -

¢ SCP2 e AR Z&IEFHALRA

3.4.3.1.84n1 45

1.

2.

27 =

X A

#% & B Fo BOARDway #% %2 = SPC-1 i 3%

£ B b BB 4o HyperTerminal = #sha8 3 #2 X,
4B S b4 ENTER 44k 4528 h NSP F 42 —1F o & |
NSP1> = NSP2>

LATF %4y 4 & A BOARDway

ACT-USER : : NSP: 1234 : : CUSTOMER, BROADWAY ;
(CUSTOMER % 8254 fA = BROADWAY % Ja & % 25)
& N\ PS 3% & 1 A PSt

42N config i A"x A XA | PS(config)
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7. 4t interface Ethernet 0
8. &EANZ#& IP(o-FE)

9. & exit

10. & exit

11. 42 save running-config
12. &2 exit =3 NSP>

13, B B #5242 5K

J£ %Ak 1P 3% A 14 w832 4% Ethernet port (ETH-1 #v ETH-2)

351 & st

*

SWETERMTI/EI M 8942 49834 -

S T1$E1 B {2 4 ##34(OPTION) -

45 e DSOM 16 A354 BB 0 ATAR/0E SRS | A
RARBEREG > ARELREF X R FRTRBES -

*%* 3 R 4R R A M A48 ~ TI/E1R 34 2 b5 0545 & 428 % o5 0548

*

=

BRI AR T A B 0 A AR IR A IR Y
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A IR 0 AT RS -

0 Pl T s BRI B R RERE SR o

TP AT @ ARE B 4n BT B R AR A RO BB B
3 -

*$* DNI 2 SDL(V.35/V.36-DP) sk » i i b 34 B A5 & 4 B i

1%3% > 454 ICE1000-4-5 £ FCC part68 & K -

35.2% 44,

e O & o

RDY MA MB- ALM

=
=
=]

o

20050 B
o°§ 00000 foummnne\ /ossEEEno, Oo..,

3534 47 B
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Bl & 66

3.5.4 % ¥ 4| ¥ 71(MCU)

FAEEAR > ERDELT

L 28 g3 mir s -

Bl s T -

.A/u Law -5 4815 5148434

[ I o Y, B N U I S}

C28RS-2323 0 0 fH 4

3.5.54 8/ E T

o

S
53

(ool
(V5]

.256 x256 DS0 R &4 -

.T182E1 3%, D&I $1T1/E1 R 8942 4444 o
AR E R -
.35 B E kA 32 i (non-volatile) st 1F o
HIRAE -



S AR T4 e TUEL SN @ > R4k 5 7T K2 F4 0 B
B AT RS TI/EILEN @ »

3.5.6D&l 7~ F 7t

FI3AERAS T/ HENGFER  AFEEARR G TR 0 U4E
EwymbH X EARZHFEA > HARER A E TTH
deactivated » AX T L FED&IEFE AR -

356.1:5 @8 ¥ uaF 4k (VCU)

#8 % 45, B A300-3400Hz » H.64Kbit/s PCMAgR #ITU-T
G711 » =] & #h B 45 € B A-Lawsu-Law °
(HEMX(EMX+) :
a. B/MiT 4] 48 2 7 &% 5T 32 52 B dry contact ~ V+~ GE# X o
b.2/44 X E&M- & F (8 ports/card) » 7T dy /- g F b af A2 88 R i
25 R4 X AR ERAHRAAERA -

(2)FXS:A £ % /& (8 ports/card) » 12 3B X A FXS & B iRt &
Y0 T X 3B B ML WEL B 24812 o 0 TR — A2

HREE -

(3)FXO(FXO+): B 44~ & (8 ports/card) » 12 o4 X K FXO = F # ik

& 0 T R AR IR ISR B SR ML 9924012 4 X 0 TR IR
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W BT REA EHRM 2 — A2 2 R KBRS AL -

35.6.2% 4@ & ¥ ;LA F4r (DCU)

$ 45 38 /) 8 45 4 DDS AT&T PUB 62310, Bell
TA-TSY-000077 » AR 4E A% 2 fa) =] 48 B4 4k A -

(DADL(AD42/AD44) : 3k ) #3542 % /- d (4 ports/card) » RS-
232/RS-422 -

(2)SDL : )% KX #4542 % /@ (2 ports/card) » V.35, RS530/RS449 -

(3)OCU : OCU# 4 /- & (4 ports/card) -

(4)DS0 : DSO##E /- & (4 ports/card) «

(5)ICU : ISDNA A& £ /- > 2B1Q (5 ports/card) e

(6)BCU : Base-band Channel Unit (5 ports/card)

(7)CCU : 64Kbit/s Codirectional Channel Unit (8 ports/card) °

3.5.7Configuration
A A > TRETF K BRI R B X A 4(Digital

Access Cross- Connect System » DACS) ~ %y & %18 38 4 fe %
(Intelligent Add/Drop Channel Bank » ADCB)#T1/E1 12 $f 234 32
(T1/E1 Converter » TEC)

3.5.8DS084 2 4 7 K,
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A PEAE256 %256 DSO 42 858 (Zero blocking) 44 58 #4985 - ] ARk

BRI A T YA o

1.TIHE]L ] 69 DSO8F42 22 48 > T1a5 4 CHI~CH24 2 24E DS08F 4% >
E1-CAS#F 4 CHI~CHI15 ~ CH17~CH31 #30MEDS0854# E1-CCSu%
# CHI~CH31 £3149DS0uFA% » 4k A 09 18 38 H FF(h) 2 Rl 5§ -

2AEEZMRTIREIG R » LRI 4 n xDSO & #or K -

33 ATI/EISCSTI/EL » TI/E1IS2D&IHD&I<C D D&I ] 69 D& %,
n xDS0#) ik -

4. DSOS 7 45 7 A A% % 3| K ©A4E —DSO8F 4% -

518 TIEL4n xDSOE9E > ;e AR B 2| ¢
T1/E14 % taDSO01Z 3% -

3.5.9D&l Circuit Access

L& 4R 12848 DS0sF A8 35 & R BAR TR A - §DSOR 7k
G9EL 133805 3 AITU-T G71144#% A-Lawsu-Law&yPCMJE fé

=]

Y fR G T R, o
2518 D&I #iE T £ A TI/EI4E—EDS0:id 18 » D&I&Y 47 8%

KRS B B 2 H oy TI/EL RIS » $ATIE 4834 -

3510 4 #1543

LA EHEF FH K -
2 ARAE YRR B ~ W ER R BE S SN IR T 0 S4B RE 4R o
a. b4 5 1.544/2.048 MHz 238 & F %, %3 ITU-T G703 =
A&
b. P9 8R4 )R 2 5 A FE <+32ppm ©
c.Fo) 48k A E1 R TIL R B 4%
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