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Anexo 1.1

MTC, Parte del Plan Nacional de Asignacién de Frecuencias.
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Anexo 4.1

Ubicacién geografica de las Estaciones



ESTACION - PUERTO MALDONADO
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ESTACION — INTEROCEANICA
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ESTACION - QUEBRADA COLPA




ESTACION — SOL NACIENTE




ESTACION — MASUCO
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ESTACION — CERRO QUISPILLO ORJO
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ESTACION - CERRO QUISPILLO ORJO
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ESTACION — CERRO QUESPERUMIOC
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ESTACION — CERRO PACHATUSAN
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ESTACION - CUZCO
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Anexo 4.2

Célculo de radio propagacion y confiabilidad el enlace
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NUMERO DE SALTO 1 2 3 4 5 6 7 8 9
ESTACION TX M:Ll;lgill-:DO INTEROCEANICA Qlég?f;\: . NA(S:ﬁEII-\ITE MASsUco CAMANTI QUISIC:IES.I:)OORJO QUESC:EZRL?MIOC PACde::L(l:)SAN
ESTACION RX 3T Qlég?.f:: A NA(SZICI>EI;\|TE MASUCO CAMANTI QUIS(FiIIEIT:)oOR.IO QUES(:::RRI?MIOC PAC(I:-IE:'IF'{L?SAN cusco
1 | Freq. Operacion [GHz] 6 6 6 6 6 6 6 6 6
2 | Freq. Central [GHz] 6,175 6,175 6,175 6,175 6,175 6,175 6,175 6,175 6,175
3 | Distancia del tramo [Km] 15.21 27.78 36.34 52.55 35.63 54.39 28.93 49.25 18.44
4 | Long. Alimentador 1 [m] 41 75 55 40 70 55 70 40 70
5 | Long. Alimentador 2 [m] 41 75 55 40 70 55 80 40 70
6 | Atenuacioén alimentador 1 [dB] 1.620 2.963 2.173 1.580 2.765 2.173 2.765 1.580 2.765
7 | Atenuacidn alimentador 2 [dB] 1.620 2.963 2.173 1.580 2.765 2.173 3.160 1.580 2.765
8 | Alturatorre 1 [m] 36 72 72 54 66 66 66 78 66
9 | Altura torre 2 [m] 72 72 54 66 66 66 78 66 66
10 | Altura antena 1 [m] 31 65 45 30 60 45 60 30 60
11 | Altura antena 2 [m] 31 65 45 30 60 45 70 30 60
12 | Didametro antena 1 [m] 1.8 2.4 2.4 3.7 2.4 3.7 1.8 2.4 1.8
13 | Didmetro antena 2 [m] 1.8 2.4 2.4 3.7 2.4 3.7 1.8 2.4 1.8
14 | Pérdidas Espacio Libre [dB] 131.86 137.09 139.42 142.62 139.25 142.92 137.44 142.06 133.53
15 | Pérdidas de alimentador [dB] 3.239 5.925 4.345 3.160 5.530 4.345 5.925 3.160 5.530
16 | Pérdida del circuito RF [dB] 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4
17 | PERDIDA TOTAL [dB] 139.499 147.415 148.165 150.18 149.18 151.665 147.765 149.62 143.46
18 | Ganancia de Potencia del TX [dBm] 30 32 30 30 30 30 30 30 30
19 | Ganancia de la antena 1 [dBi] 38.8 41.3 41.3 44.8 41.3 44.8 38.8 41.3 38.8
20 | Ganancia de la antena 2 [dBi] 38.8 41.3 41.3 44.8 41.3 44.8 38.8 41.3 38.8
21 | Ganancia total de antenas [dB] 77.6 82.6 82.6 89.6 82.6 89.6 77.6 82.6 77.6
22 | GANANCIA TOTAL [dB] 107.6 114.6 112.6 119.6 112.6 119.6 107.6 112.6 107.6
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23 | Nivel de Sensibilidad del RX [dBm] -72.4 -72.4 -72.4 -72.4 -72.4 -72.4 -72.4 -72.4 -72.4
24 | Nivel de recepcién [dBm] -31.90 -32.82 -35.57 -30.58 -36.58 -32.07 -40.17 -37.02 -35.86
25 | Nivel de ruido KTBF [dBm] -155.6 -155.6 -155.6 -155.6 -155.6 -155.6 -155.6 -155.6 -155.6
26 | C/NparaBER10° [dB] 25.3 25.3 25.3 25.3 25.3 25.3 25.3 25.3 25.3
27 | Nivel de sefial para BER 10 ° [dB] -130.3 -130.3 -130.3 -130.3 -130.3 -130.3 -130.3 -130.3 -130.3
28 | Margen sin Fading [dB] -57.20 -58.12 -60.87 -55.88 -61.88 -57.37 -65.47 -62.32 -61.16
29 | Probabilidad de desvanecimiento Tipo Rayleigh 0.000206989 0.008284783 | 0.02267574 | 0.08449158 | 0.02067607 0.090871833 0.009548559 0.061466732 | 0.002061939
30 | Desvanecimiento 44.55052626 48.15838323 | 50.4914369 | 51.4060064 | 45.7416821 49.41574684 43,06202607 47.6831821 | 38.39638042
31 | Nivel de sefial con desvanecimiento -76.45 -80.97 -86.06 -81.99 -82.32 -81.48 -83.23 -84.70 -74.26
32 | C/N con desvanecimiento 79.15047 74.62662 69.54356 73.61399 73.27832 74.11925 72.37297 70.89682 81.34362
33 | Confiabilidad 99.9999835 9.9999439 | 99.9999333 | 99.9996249 | 9.9999827 99.9998256 99.9999967 99.9999661 99.9999980
Nivel de recepcion relativa
34 | [dB] 40.50 39.59 36.84 41.82 35.82 40.34 32.24 35.38 36.54
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Anexo 4.3

Datasheet de los equipos usados
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Product Specifications ANDREW.

B SR AR

UHX8-59

2.4 m | 8 R Uktra High Performance Parabolic Shieided A dual-polarized, 5.925-6.425 GHz

CHARACTERISTICS

General Specifications

Antenna Type UHX - Ultra High Perf F Shieided dual
Diameter, nominal 24m|BR
Polarization Dual

Electrical Specifications

Beamwidth, Horlzontal 14°

Beamwidth, Vertical 14°

Cross Polarization Discrimination (XPD) 33ad8

Electrical Compllance ETSIClass 3 | USFCC Part 101A
Front-to-Back Ratio 77 dB

Gain, Low Band 40.9 dBi

Gain, Mid Band 413 d8I

Gain, Top Band 41.6 dBI
Operating Frequency Band 5.925 - 6.425 GHz
Radi, Pattern Envelop (RPE) 1653] | 1654)
Return Loss 30.7 a8

VSWR 1.06

Mechanical Specifications

Fine Azimuth Adjustment +5*

Fine Elevation Adjustment 15°

Mounting Pipe Diameter 115mm | 4.5in

Net Weight 27kg | 5001b

Side Struts, Included 1inboard | 1 outboard

et COPESCAND GO T YA o e 2wl o . @ Qor
©2010 CommScopa, Inc. All righis resarved.

Al trodemarks idanttiad by @ or ™ gisterad ¥odemorks o rodemarks, respectivaly, of CommScope. All speciications are subjlect 1o changa. 1d5
Soa www . commicope.com/andrew for tha most currant information. 7/5/2010
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Product Specifications ANDREW.

B SR AR

UHX6-59

1.8 m | 6 ft Uitra High Performance Parabolic Shieided A dual-polarized, 5.925-6.425 GHz

CHARACTERISTICS

General Specifications

Antenna Type UHX - Ultra High Perf F Shieided dual
Diameter, nominal 18m|6R
Polarization Dual

Electrical Specifications

Beamwidth, Horlzontal 18°

Beamwidth, Vertical 1.8°

Cross Polarization Discrimination (XPD) 3348

Electrical Compilance ETSIClass 3 | USFCC Part 101A
Front-to-Back Ratio 75d8

Galn, Low Band 38.4 dBI

Gain, Mid Band 38.8 dBI

Gain, Top Band 39.1d8BI
Operating Frequency Band 5.925 - 6.425 GHz
Radl Pattern Envelop (RPE) 1729k | 1730K
Return Loss 30.7 d8

VSWR 1.06

Mechanical Specifications

Fine Azimuth Adjustment +5*

Fine Elevation Adjustment 15°

Mounting Pipe Diameter 115mm | 4.5in

Net Weight 163kg | 3591

Side Struts, Included 1 inboard

et COPESCAND GO T YA o e 2wl o . @ Qor
©2010 CommScopa, Inc. All righis resarved.

Al trodemarks idanttiad by @ or ™ gisterad ¥odemorks o rodemarks, respectivaly, of CommScope. All speciications are subjlect 1o changa. 1d5
Soa www . commicope.com/andrew for tha most currant information. 7/5/2010
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Product Specifications ANDREW.

B SR AR

UHX12-59

3.7 m | 12 ft Ultra High Performance Parabol d Ante dual-polarized, 5.925-6.425 GHz

CHARACTERISTICS

General Specifications

Antenna Type UHX - Ultra High Perf F Shieided dual
Diameter, nominal 3i7m|12m
Polarization Dual

Electrical Specifications

Beamwidth, Horlzontal 09°

Beamwidth, Vertical 09°

Cross Polarization Discrimination (XPD) 3548

Electrical Compilance ETSIClass 3 | USFCC Part 101A
Front-to-Back Ratio 80 dB

Galn, Low Band 44.4 dBi

Gain, Mid Band 44.8d8I

Gain, Top Band 45.2 B
Operating Frequency Band 5.925 - 6.425 GHz
Radl Pattern Envelop (RPE) 1664] | 1665)
Return Loss 30.7 d8

VSWR 1.06

Mechanical Specifications

Fine Azimuth Adjustment +5*

Fine Elevation Adjustment 15°

Mounting Pipe Diameter 115mm | 4.5in

Net Weight 431kg | 9501

Side Struts, Included 1inboard | 1 outboard

et COPESCAND GO T YA o e 2wl o . @ Qor
©2010 CommScopa, Inc. All righis resarved.

Al trodemarks idanttiad by @ or ™ gisterad ¥odemorks o rodemarks, respectivaly, of CommScope. All speciications are subjlect 1o changa. 1d5
Soa www . commicope.com/andrew for tha most currant information. 7/5/2010
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Alcatel-Lucent @

Alcatel-Lucent 1662 Synchronous Multiplexer Compact
RELEASE 2.7

The Alcatel-Lucent 1662 Syndonous BMultiplexer Compact (SMC) s a compact, Synchronous Transport Mode 16
{5TM-16) multsenvice provisianing platform (MSPP). It serves a5 a building blodk for metropolitan networks,
prowiding unmatched performance for its size and service-mix capabiities. Addressing metro-edge and
metro-access applications, the Alcatel-Lucent 1662 SMC offers a transport platiorm with imtegrated packet
functions, supporting revenues from multiple broadband services such & private-line and Ethernet business
services, triple play and mobile aggregation.

L L L e e e e P R P e e R P Y

Tha Alcatel-Lucert 1662 SMC 1s 2 matno-
cdga componant of tha Alcatal Lucent
Optical Muli-Serdoz Noda {OMEN}
product family, a family that also
Includes tha Alcatel-Lucant 1650 50,
an STM-64 M3PP, and tha Alcatal-
Lucant 1650 SML, an 5TM-4 MSPP.

For offoring capital and operational
efficlancias, tha Alcatal-Lucant OMSN
products share many commaon features
and modulas

Features

= Fally non-blodcking redundant
Synchroncus Digttal Hiararchy (GDH)
matrix with 9€ x 95 ar &4 x &4 high-
ordarflow-prdar (HOVLO) STM-1
aquivalent switching

* Up to six 5TM-15 interfaces for double
1.5 G ring interconnection

= Rachdy foaturad 107100 Etharnat
and Gigabit Ethamnet (GE)

= E1, E3iD52

= Muts-Protocol Labal Switching
[MPLS)-anabled Ethamet, padiet
ring and ATM switching

23

= Dightal vidao sedtching

» Transpori for [BM® Entarprise
Systoms Connection (ESCON,
IBM Fibra Conrecticn (RCONT,
fibar distribuied data interfaco
[FDOI} and Fibra Channal (FC)

= OWDM multiplasodamultiplaxar
[MLCDEMUX]

» Colored STM-1E for direct Intar-
working with Darsa WDM
[DWDM) systams

= Sorvire axtension over symmmstric
high-speed OSL GHDSL) for E1
ard 18100 Ethernet

= |TULT 2.B03Z w2 Etharnet Ring
Protaction (ERF)

* Synchronous Ethamet (Synck) for
Alcatal-Lucant Integrated Sarvice
#Adapter Ethernat Switch {I58-ES)
bdsdes linked to SOH Syrchroni-
tion Status Message (55M)



= Prowides Third Generation (3G)

nous Dagital Hiararchy (POHFSDH

matro-sdge servon support

= Aggregates broadband services:

~ Tripla play

- Buzingss Etharnat: MEF {Formmar

Matro Ethemet Forum)-compliant
wirtual LAN [VLAN] and Virtual

Priwata LAN Sarvica (WVPLS)

- Extanding sarvica reach ovar

capp=r koops

Technical specifications

Intarfacas

& Network itorfares, compact
DM fusction with e of:
=11 5TM-1
-~ 15 54
- | RSTW-18
Each sepports £F5 141

« ‘Cusiomer imfarfams up 1o
slots arilable s

- 63 x ¥ Wb 15DM-FRA and
retiming Function

- 3m 3445 Wbk owitrhatle

- 41 140 MBS TM- switckabla
- 4 ST-1- shactnical, 5411,

1L L12
~ B 5Th-| oplical SFF: 5.1,
1L L-L2, CWDM

-~ 41 0C-3 with admisharaths
enit Gl Sribariary une (T 3
fre

-1 A STNA 5, LAY, LT

-1 5TW-4 optical SFP- 541,
L1, LT, CwDit

- | ETRLIE: LIET, 560,
1161, 1162

- 1% STM-16 optical 5FF: LIES,
SE1, LIEY, LIET, CHOM,
WO

- Intngrated boastar +10 287
+IESRLIT AR

subt-lambds meltplas-
ing functioe: four chasnals
n 1.50 bmbda: rarspanm
EthemaliFE, GE, STM-4, FC,
hﬂa&.nm FOOI, digital

R

- Maximum 14 5 Ebemet
\VI0DEEa-T par EA blade

— Maximun 8 x Extbemat
0B ass-Fo par 154 biads

— Ietzodrem 4 x G Same- BXILETE
por [54 biads

Connectivity

# 375 37 (HOAL0] or 96 & 36 (=0l
E4.x 54 110] STRE-1 aquivalont
fell nan-Slockieg SOH Eabac in
all configertions

# UnidirecSonal, bidinectiosal,

nua

Brosdeast SDE ponnecions

# Ling ard virual containa el

& Wil mecenation (WCATH
and contiguous mnGEiEaton
L
mu
enction

& E-channal CWDM MUXSTEMLX
fenction

« Embadded ATM siar, ring and
mesh opeloguas

& Embadded Ethemat/MPLS si=,
ring and mesh iopclogias

+ Embadded Bthamat meltiple-ring
topologies

Equipmant protection

« gt ronirol and Ancnia-
Han E75 141

« EA-ATM swiich 295 141
& BA-ESHE EFS 141

& E3x 1 Wb B75 me,
Ixmaximema =3

& 31 305 Whi EPS 4l
maEm A - T

& 4 n STh-Ta EPE msl,
marnumn =T

muobila backhaul
= Functions asa terminal muitiplexer,
add-drop muhtiplexar (A0M] or min
cross-connect In spur, multipla-ring
ar mash iopalogles
= Ddfers highly roliabla and managaable
TDM and data serdos

= Dalivars faature transparancy and

oparationa savings with Alcatal-

Lumrt OMSN common componants

= Supports [TU-T G.8032 w2 ERP for
104 percant Increasa in Ethermet

over SDH {EoS) bandwidih for

3D synchroniration supply unit
(55U qualtty
Ratwork protaction - for Alcatsl-iocant 15A-E5
Tranpart e ke m s S5
Lingar -ended.
" 1ol AP B M- laTE Data blades: 154
 Lingar dozl-ended n+1 AFS EA-ATH
at5TH-I & ED0 Whvx and 1.7 Ghis ol
« SHCPE, SKCFN mdm SThL
-mp:;;d—:um * Equipment protactan 141
a1zl Wutiplox Section - p ¢
|M5-5FRing) 2t 5TM-16 # Handtsalt PYC comnactions
» Colqsed singla-noda Tor PRI
hhn:m.u:gf 3 « Foini-tz-poimlimuitipoint from
« Colizpsed daal-coda g 1w i W paplaacs
imisrconzaction & Up tn 753 ATM logical ports
Packet & MA sEport: maTmun
« Ded attack: parket ring 126 grouzsz nks
oo

& [TU-TC.BI32 v &P

Monibering
+ Ferformance menfotieg acoed-
ing io MUAT G784, GERE, G.E2Y
& Fath overhaad mosttoring [Fowtd
onall wes
« Saparveory unequipped tral LT
* Tandem menection mostsnng
[T
« Ethamat
‘menfioring counhars
- Fortiaggragtaifion:
-~ omingiouigoing

Synchrontzatios

& intomal oscillator +4 6 pem

& Holdowar drift =037 ppm per day

& Exsarmal souno: STMZ Mk
ports, ong ecamal 7 MEnT Mhvs
ouiput

. and £
s e e il

e i
= 3R, UEA, UER+, i VER i VER,
GFA ATM traffic costracts

& ATM oparaions, admicharaion,
and maimtenance DAY

IE&-EST
« 1 Ghs thromghpst
w 155 Mg back-panel cpacty
= & ¥ Etharnat 1010061
» &1 Etharnat 1D0EE0 FX
& GFP-FILAFS, WCAT, LCAS
& LALF
& W RAWVC3WC-4 harminations
# VO grups maximum B & 50
» {mshctentiorwardng
- Fer pant
~WUAC DA JEEE B2 3
- CALANE-YIAN
~ EEE BILY
~ISCFTS

- Ethartype

1 Micmsl i 16 Sy M pbes Compoet || Bl 17 | DainSiwes
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& Etharmal mokicat 1G9

= Etharnat OAEM CFM

& Qn- 0t TEEE BO2. 100

+ Qus: |EEE BILIp

= Ca%
- Gimrantzed
~ Fogiannd
- Best offort

+ Congastion avoifanca

& STAASTRMETAFVITF:
[EEE BIZ.1dhwis

« FRF standand G 8037 w1

« Ethamat parformancs coentans
~ For partaggregatnow
- hoamesgiutpng

& E-Ling, E-LAN, Etharnet
sErvices in
aoromance with WEF

BA-ESE

# 1.5 Ghos throughpet

+ €37 Wb back panal capacey

+ 1 %.GESFFs, 8 x Ehemat
ilExEe-T
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FLEXWELL® Elliptical Waveguide

Product Overview, Electrical

GROUP GROUP
OPER. CUTOFF  MAX. VSWR/ ATTENUATION dBJ/100m (fth RVG. VELOQITY DELRY
WVG. FREQ. FREQ. RETURN IN THE OPERATING FREQUENCY BAND POWER kW L 14 ns/100m (ft)
TYPE GHz GHz LOsS, dB LOW BAND MID EAND HIGH BAND MID BAND MID BAND MID BAND
E30 27-31 18 1.128724.4 1.61(0.49) 145 (0.45) 1.4 (0.43) 3037 784 4254 (129.7)
E38 J6-42 24 115231 237 (0.72) 2.20 (0.67) 2.08 (0.63 16.27 788 423.2 (129.0)
EP38 J6-42 24 1.083/28.0 237 (0.72) 220 (0.67) 2.08 (0.63 16.27 788 423.2 (129.0)
Eds 44-50 288 115231 292 (0.89) 2.80 (0.85) 273 (0.83 10.93 79.0 4221 (128.7)
EP46 44-50 288 1.083/28.0 297 (0.89) 2.80 {0.85) 273 (0.83 10.93 79.0 4221 (128.7)

Esds 44-50 3.08 115231 389(1.12) 3.55 (1.08) 3.40 (1.06 839 755 4416 (134.6)

ESP4e 44-50 3.08 1.073/29.1 369(1.12) 3.55 (1.08) 3.49 (1.06] 839 755 4156 (1346)

EPS8 44-62 356 1.08328.0 5.10(1.55) 39 (1.21 3.60(1.10) 654 741 4503 (137.2)

E60 56-6435 365 115231 415(1.27) 3.95 (1.20) 3.80 (1.16) 724 794 4203 [128.1)

EPED 5.6-6435 365 1.06230.5 415(1.27) 3.95 (1.20) 3.0 (1.16) 7.24 704 4203 (128.1)

E6S 50-7.135 40m 115231 4.9 (1.50) 45(1.37) 4.25(1.30) 5.26 787 4238 (129.2)
EPES 59-7.135 am 1.06230.5 4.9 (1.50) 45(1.37) 4.25(1.30) 5.26 787 4238 (129.2)
EPT0 64-7.75 134 1.06230.5 5.5 (1.68) 5.0 (1.52) 438 (1.46) 4465 70.1 4215 (128.5)
E78 7.1-85 472 115231 6.2 (1.89] SE{1IT) 56 (1.71) 367 796 419.0 (121.7)
EP78 7.1-85 472 1.06230.5 6.2 (1.89 SE(LI) 56(1.71) 3.67 79.6 9.0 (121.7)
EP100 9.0-100 643 1.105/26.0 9.5 (2.90 892711 8.4 (2.56) | E] 736 453.1 (138.1)
E105 10.0-117 649 115231 96 (292 920279 B9 @271) 77 79.9 MN73(121.2)
EP105 100-117 649 1.06230.5 9.6 (2.92) 9.2(279) 8.9 (2.71) .77 79.9 N73(121.2)

ET30 107-1325 743 115231 12.6 (3.84) 115352 1113339 122 785 4248 (1205

ANTENNA
SYSTEMS

EP130  107-1325 743 1.08328.0 12,6 (3.84) 115352 11.1(339) 122 785 4248 (1205

w
<
=
5
o
U
=

E150 134-1535  E6d 115231 14.6 (4.44) 14.0 (4.26) 137 (4.16) 0.88 79.7 B6 (1276

EP150 134-1535 &84 1.08328.0 14.6 (4.44) 14.0 (4.26) 137 (4.16) 0.88 79.7 B4 (127.6
E185 173-197 1106 115231 203 (6.17 19.4 (5.92) 18.0 (5.75) 0.51 20.2 6.1 (126.8)
EP185 173-197 1106 1.083728.0 203 (6.17) 19.4(5.92) 188 {5.75) 0.51 a0.2 416.1 {126.8)

®

E220 2112-236 1336 1.105/26.0 2B.8(8.77) 283(863) 28.1 (B.56) 031 803 456 (126.7)

E250 2425-265 1506 115231 33.2(10.1) 32.4 (9.88) 32.0(9.75) 031 805 4142 (126.3)

E300 275-334 1905 115231 20.0(15.2) 46.0 (14.0) 444(135) 0.14 78.1 4271 (130.2)

E380 370-395 2345 115231 61.3 (18.7) 60.7 (18.5) 60.0 (18.3) 0.09 79.1 4219 (128.6)

GROUP GROUP
OPER. MAX. VSWR/ ATTENUATION dB/100m (fth VELOCITY DELAY
WVG. FREQ. RETURN IN THE OPERATING FREQUENCY BAND %or ns/100m (ft)
TYPE GHz LOS5, dB LOW BAND MID BAND HIGH BAND MID BAND MID BAND
EO11 107 -11.7 10737291 3.95(1.20) 4.10(1.25) 4.25(1.30) 932 358.0 (109.1)
EO15 12.7-1535 1.083/28.0 580(1.77) 6.09 (1.86) 6.93 (2.11) 926 360.4 (109.8)
EQ19 17.7-197 1083280 9.24(282) 9.52 (2.90) 9.97 3.04) 925 360.5 (109.9)
E022 21.2-236 1105260 125(381) 13.0397) 13.7(4.18) 934 357.2 (108.9)
ED38 370-395 115231 245(746) 24.7(752) 25.0 (7.61) 91 3584 (109.2)
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NEC

5000S N+1 SERIES

4 -11 GHz STM-1/0C-3
MICROWAVE RADIO SYSTEM

(64/128 QAM)
1+0 SYSTEM
1+1 TWIN PATH SYSTEM
1+1 HOT STANDBY SYSTEM
N+1 SYSTEM
N+0 SYSTEM

[ This Socument descibes the cument varsion of NEC siandard eguipment.
I there 15 amy conmict Detween this document and the System Desorpdon
andior the Compilance siatement, the [afier will supersedie Mis document.

The specilcatiaons of configuraton contained In this document are subject to
without notics due 1o NEC'S continuing design Improvemeant.

NEC Corporation
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27



MTO-8Y 04211004 SH00E W1 BERIES 4-110HE STM-100-5

TABLE OF CONTENTS

LIST OF ABBREVIATIONS ... S ||

1. GEMERAL

=

2. FEATURES
2.1  Conformity wih the 1atest STaNOaIIE . ..o ees e
G Y e T 1S
2.3 Mounting I standard ETS1 Racks ..
2.4 Various System Applications and Easy E:q:uandablllt].'.......................................................
2.5 EIJPEHDT Automatic Transmit Powear Contrd ..
26 Improved Emor Perfmance with FEC...
2.7 Supenor AJEDIVE EQUAIZETE ..ot et e e s e ses et e s et seeresres
28 Varlous STM-1 Interfaces ..

2.0 Automatic Protection mmnng -:.ﬁ.F'S]
2.10 Alam, Status and Pemormance MOnBOANG .. ... ..o
211 Ordeswire TEIEDRONE CRANMEIS . ..o..ooooe.ooeoeooeoeeeeeeeese e eesmeoeeseeeeerereeeeermesreseeseesereee
b e YL T
213 UNMEd DEEIGN CONERPL . oo oeeeeeee oo eermereeseeeemseeesemseesreseeseeseseee
3. SYSTEM ARCHITECTURE 11

T T < e TR R < TR < R N B R R R |

4. OPERATIONAL DESCRIPTION 15

41 Transmitier-Recelver [TRPL....
411 Transmitier-Receiver (TRP unlt) ...
412 SPACEDIVERSITY (S0 UMY (OPBOM) ..o erre e

42 Modulator-Demodulatos..
421 ModulstorDemooulator (MODEM) Modue... .
422 OHWS INTFC Mooue {for SYS1Z: Standard, for SYS57: ogtion)..._.. ... 17
423 OH EXT Moduie {ootion)
424 N1 Protection Switchover Conimi ...
425 Interface Saction of Modulator-Demodulior. ...

4.3 Operation, Adminisiraton, Malntenance and ProvisIning.. ...

3. OPTIONS

5. PERFORMAMNCE AND CHARACTERISTICS

m
MEBEYNY B Bus

Syl e -i-

28



SO00E Me1 BERIES 4-110HE STM-U0E-5

WTDEY DA 1004

7. SUPERVISION ITEMS

i
i
|
e

7.2 Gtates Events®.. ...

7.3  Remate Monltoring Rems (displayed by the MMTI oo
7.4  Local Metering Mems (measued by bast quIpMEnt). ... . oo

PR

29

Syliae dee



MTD-EY-0143 11004

SI00E W1 BERIES 4-110HE STM-10C-5

LIST OF ABEREVIATIONS

8
9

HEREELEEES

3 7

Adjacent Channel Co-Poiartzation
frequency alocaions

Autcenatic Galn Conr
Alam Ingication Signai
Autoematic Level Contro

Alamn
Autcematic Laser Shutdown
AR=mate Mark Inversion
Ampilfier

Autcenatic Phasa Control
Autcenatic Protection Swtching
Adapiive Time Domain Squailzer
Autoematic Transmit Power
Control

Administrative Unk
Bipolar with 3 Zaro Substihution
Base Band

Sackground Block Emor

Sand Eimination Fiker

St Emor Rate

Bilt Intereaved Party

Sard Pass Fiter

Sranching

Co-Chamnel Dual Polarzed
Trarsmission with XPIC

Eumpean Commities for
Elecnxechnical Handardzaion

Channe

Intermational Spedal Committes
on Rado Interference

Clrcauit

Clock

Coded Mark Inversian
Camer o Noise

Comimunication

Differential Absolute Delay

e

TREERE §

5% 3 89888

m d

Equalization
Direct Cument
Data Communication Channel

Data Communicaton Channe In
ME0H

Data Communicaton Channe In
RS0H

Data Communication Network
Distriutor

Defermed Malnienance

Digital Microwave Radio
Digital Sarvce Chamnel
Dupleser

Embecded Control Channel
Express Ordensire
Electromagnetc Compatibiity
Emored Second
Electr-Static Dischame

Eurnpean Telecomimunications:
Standard

Eurnpean Telecomimunications:
Standans Insinee

equipped with
Extension

Frequency Diversity

Forwan Emor Comection

Fizid EMect Transisior

Fizid Programmable Gate Ay
High Density Bipolar

Hign Electmn Mobilty Transisior
Hot Standby

Irrtace Cistrioution Board

Imemational BecToichnical
Commilize

Imermedats Frequency
Input

Inertace

Inemet Profoca

Intemational Telecommunications

Syt vden:

30

NEC



S000E Me1 EERIES 4-110HE STM-U0C-5

TSI 1004

MAINT
MDF

M
MLM

MS0H
MET
ML
HE
NFE
HME
HMT

HRZ

EEE
da

"E88S

PM

PRI
PROT

Local Management Sendce
Large Seale Inbagrated Clrcut
Mairienance
ModulatonDemodulator
Equipment

Microwave Integrated Clrcult
Muit-Longitudinal Mode
Modulator-Demoduiaton
Muitiplex Secton Overhead
Muitiplex Secton Temmination
Mutiplexer

SDH Metwork Sement
Mon-Fuse Breakers

Network Management System
Metwork Management Temminal
Mormal (no alanTs)
Mon-REtum 1o Zem

. Aorminstration,
Malmananca and Prowvisioning

Optical Carler leve-3
Ovarmead

Omnibas Ordanyine
Optical

Oscillator

Cutpus

Ordenatre
Protection Channes
Prompt Maintenance
Parts Per Milions
PIOC2Es0r
Protection

SM
5
5D
SDH
SES
SHMP

S0H
5TM

§5ﬁ§ﬁ=nggg§§;:

Power Supoly

Quadrature Ampitude Moduiason
Reguiar Channel
Resdual-5ER

TransmitterRecetvar Equipment
Transistor- Transistor Loglc
Transmitter

Woice Freguency
Vioits paak to peak
VETEUS

Cross-Polanzaton Imerisrence
Canceller

31

Sl dee



MTO-EY 0311004 S0008 M+ SERES 4-110H STR-100-3

1. GENERAL

The 50003 N+1 Series Synchronows Dightal Hierarchy (SDH) long-haul microwave radio
systems are deslgnead for the fransmission of synchronous transport moduia level 1 (STM-1)
or optical camier iavel 3 (0C-3).

They operate In frequency bands from 4 to 11 GHZ; using 64 or 126 Quadrature Ampiitude
Modulation {AM) a5 shown In Table 1 System Menu [page 5), and have a transmission
capacity of STM-1 or OC-3 per radio freguency (RF) channel, and the following basic
specifications:

« Capacity : 155.52 Mbps per sysiem
+ SDH Termination  : RST only (MST avallable with bulitin MUX)
+  Configuration © Refer to the following Table:

The capadity of 5ysiem In one rack configuration |5 shown.
The maxlmum capadly of 5ysiem In two rack configuration |s
11+1.

Itema For 4 to 8 GHz For 11 GHz
M+1 [N:1-9] M1 [M:1-15]
Terminal
M+D [N:1-10) M+D [M: 1 - 5]
Eack-Back 2 X [N+1)N: 1-4] AN+ N 1-2
{Dir. East N+1 & Dir. West N+1) 2 % [N+D} N: 1- 5] 2 (N+0) N: 1- 3]
. 2 X [N+1)N: 1-4] AN+ N 1-2
Repeater (EastWest
pesiert ) 2 % [N+D} N: 1- 5] 2 (N+0) N: 1- 3]
Twin Path 1#1 Twin Pah
Hot Standoy 1:1HS
XPIC 2 X [N+1)[N: 1-4] AN+ N 1-2
{Master N+1 & Slave N+1) 2 % [N+D} JN: 1- 5] 2 (N+0) N: 1- 3]
» Diversiy System  © FD, FD+2D, HS+5D
» 5D Consitution . IF Combined sysiem [up to 3 antennas)

»  Mounting [ETSI Rack incluging MUX, refer to Figure 2 and 3)
[For4to8 GHz] : upto 10 systems
[For 11 GHz] : up to 6 systems
+  Coolng © Matural cooling [1-5 sysirack”)
Forced cooling (6-10 sysirack”)

Moie": Cooling system varles depending on the system configuration.

Eplrid e -i- I EEE
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BR section

| TRP section

MDOP section

e

Figurs 1 Exfernal View (Standard Rack)  Figure 2 Intemal View [Standard Rack)

m - Slnid dhons

33



EITOEY 01401 100 50008 ki1 SERIES 4-110H: ETHOC-3

I

B CET O T
ITE ¢ 5
o]

L1

z|E|E|E[E|E|E|E|E|E
Z|I|B|R|B|R[(R|E(G (|2 BRCKT DU 04T
TEJIRE 30

TE|E|Z[Z|E|EE|E|Z

SHHEBAEHEEE z|E|E(E|E[2|E|E|Z]E
RIG|R|R|B|R|R[(A[A|R

Vol LI | Pl A | A ST | PR ET | (AT E R G AR E G

ree | reed | pem | peen | peen ElE|E|E|E E

£ - HAHAEBREHAE
F ill ™ PG BOLFT Flr|lm |-l |-~ |-
N =0 N = ) BIFE E raRLRaT | raMaNE | Fom Rt | ramoeE | reasr
(mitlntmn E peq | p3Ry | pumy | parn | emey
L] ]
1 .
EHEEBHE
MG S BOE
1
L L)
—~|FIm|®|l=| wr
. e | EIR|E|E | s
M =S -9 =9 o s .
o == BTFC B (9|R|E | MK
'3 E kK|l E (e Lt
cm
Bl o |a | | |a (-]
B|E|E(E|R)|
[P
e
F|T|R|T| T HIFL
OFTAL BPAE S ol el Rl Rl Rl I L | PSS,
s - [ i =
L peokion] i
S|5|5|5|5| we
Frat)
L i
LTI A0 i
St Lem Frefile
Flgure 3 Equiprmeant Conflguratiens for 3 9«1 Tarminal
Byliddos - ﬁEt

34



SO00E M+1 SERIES 4-190Hz STM-1/0C-3 WATD-E 01 48 1004
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Table 1 System Menu

P 4 Qe 5 OHE LB GHE L OHe T G & e 11 3HE

Mursulstion S AN o - o - o - o - L=
! 128 e L= L= o - o o - o -
Cwnrity PO oo o | o o |0 o o o L=
FOsED oo o | o o |0 o o o L=
HEHS L= T = o | o o o | o o o o L=
HEsh oo o | o o |0 o o o L=
3 Adenien 50 - - o o - - o -

T Powai (1] | +35 B o - o - o - o -
+30 B o - o - o - - o
+32 L= L= o - o o - o -
+20 L= L= o - o - o] .
; Ciriadiiiod oo o | o o o o o o L=
. Lol 3 - - o o - - - -
AECP (5 L] - - - & ] - o -

Legasd U Asmlalsa
= hid evalalie

Hots*

“1: Hominal level without ATPC operation.
Ad|ustable the minimwm level with ATPC operation is -20 dB lower than the specified

ayal In the table.
2. Contiguous branching clroult 15 developed depend on the market needs and only

avallaile for XPIC sysbam.
3. Hyborid combiner less type for Agjacent Channel Co-Polanzation frequency alocations.

Al
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2. FEATURES

21  Conformity with the latest Standards

All HEC ME's are fully SDH compatible and conform to the relevant ITU-R and ITU-T
Recommendations and Europ2an Telecommunications Standarnds (ETS).

2.2 Advanced Technologies

Throughout the S0H radie system, NEC's own advanced technologies are used. Intenshe
ese of Microwave Imtegrated Circults (MIC's) makes the TRP duralle and compact. In
addition, custom-made large scale Integrated cincults (LSTs) are applied. For exampie, the
new dgital MODEM Is Incorporated inta a sihgle LS1 chip developed by NEC specifically Tor
radio equipment. Furthermore, low-power high-speed Fleld Programmabie Gale Amray
[FPGA) LSS are extensively used, making the egulpment more compact and regucing the
pOWEr COnEUmpiion.

2.3  Mounting in standard ETS! Racks

All sun-racks In MEC's SDH Famiy Inciuding radio, fber oplics ransmission systems and
add-dmop muRipiexers, are mounied In standard 2,200 mm high ETS1 racks which mest ETS
300 118-3 (refer to Figure 3). The width of the elecironics ks S00 mm (standard), allowing 50
mm wide cablie ducts at both sides of the rack. In addition, a low profle 2,000 mm high rack
{without cotional space for MUX section) can be selected as an option though it becomes
ETSI non-standard. This vendor-ndependeant solution provides Tull front access and
sImplifes future expansion. Standard SDH radic systems are shipped fuly rack-mourted and
Infra-rack wired, enabling easy and quick Installation.

24  Various System Applications and Easy Expandability

Various system applications such as N+1 Frequency Diversity (FD) and Hot-Standby {HS)
proteciion switching systzms are avallable. The system can easlly be expandad by adding
miodules andior subracks o the existing configuration to add transmission capacity. The
maximum protected transmission capacily i 1141, The N+1 protection switchaver |5 hitess,
resulting In emor free swiichover operation.

2.5  Superior Automatic Transmit Power Control

NEC's SDH radio equipment s equipped wih Auiomatic Transmit Power Control (ATPC)
function a5 standand. The ATPC funclion reduces interference against nelghbaring sysiems,
reduces the adverse effect of "up Tading” propagation, Improves resldual BER performance,
reduces power consumption and Improves equipment rellaoliity.

Sylib.dos -T- IEEE
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2.6 Improved Ermor Performance with FEC

Low Density Parity Check (LDPC) Codes are used as a forward error comection (FEC)
EysiEm to ensure a superior emor comection performance.

The meslt of LDPC Is superior coding gain.

2.7  Superior Adaptive Equalizers
NEC's SDH radio equipment |s equipped with 3 basaband type Adapiive Time Domaln
Equalizer {ATDE]. The ATDE consists of linear egualizer 35 forward taps. Adoption of the

latest In NEC's own L1 technology significantly enhances the ATDE capability to equalize
waveform disiorion and Inder E-'!fmtrlﬂ Intarfzrencs In the lime Somain.

2.8 Various STM-1 Interfaces
The sysiem can be squipped wih an electrical or an oplical STM-1 Interface far each

channel. The opiical Interface Is avallable for two different cable lengths: for Infra-office and
long haul Inter-ofMce applicatons.

2.9 Automatic Protection Switching (APS)

This funcion enables the connection of a3 1+1 redundancy for oplical Nber cable direcily o
the radlo egulpment.

210  Alarm, Status and Performance Monitoring
Pafomiancs rnnnrh:-rhg s bult-In, |I'|I:-II.JIII'|gZ

{3} Parformance parameters as In [TU-T G.32€ and G.528

(b} Courting the number of profecton swichover ogerations (for 1+1 and N+1}
{e) Accumulation of the falled ime for Individual regular channels.

The operator can perform monitoring and controd functions, by using the NMT [Network
Management Teminal), or by wsing a Metwork Management System [NMS).

Furtharmaore, SV fasliiles enable I'I"I[H"I":ﬂl'lﬂg and controd of external eqlmel'l‘l such as
housekeeping Taclities.

211  Orderwire Telephone Channels

Express Crder Wire (EOW) and Omnlbws Onder Wine (S0W) are avalable on HEC's SOH
Radio as option wse. These channels prowvide volce communizations throughout the entire
30H Radlo network.

NEC 8- .
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242 HMS based on Java

Management featwres are designed in convivial graphical interfaces based on Java
development for kxcal management by using MMT (Metwork Management Teminal
Java version) and for central supsnision by using MMS {Metwork Management
System Java version). NMS Systemn architecture is faclitated by MEs IP addresses
auto-detection.

2.13 Unified Design Concept

HEC's S0OH family inciudes a wide vanety of iransmission systems, SUCh a5 the radio, add-
grop multiplexer and NMS, thus opening a Tull range of configurations for vanous
applications. As an exampie, a fing chosure (see Figure 5) Is possibba with the combination of
NEC muitlpiexers (V-Mode-5) and the S000S M+1 Series S0H radlo. Such systems have a
sei-haaling ring function.

/34 MbRis
':I e .
2/34 Mbps * vrode-s 0 We-Medn-5 0 -hiede-5 2738 Mbps
- ] - =
~ | ; B0H Radio Womedes | 2034 Mbps
e
b |
"t S0H Rado BOH R H"\
L | % IJ
134 Mbps ] V-Mode-S Bl Foadie H,ﬂ"
= B = =
—] —=
34 Mbps — Weliode-S -hede-5 2734 pbps
B B o P
—_ fi f .
234 Mbps PRGTTE R i WeMme- o Wehiede-S 234 Mbps

iy

2134 Mbps

Flgurs 5 Ring Cloaure Metwork by applylng a varety of NEC's HEs
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3. SYSTEM ARCHITECTURE

The typical system anchitecture of a 3+1 FO/SD feminal stabion 15 shown In Figure & and of a
repeater station In Figure 7.

An optical or electrical STM-1 signal Is fed o the Interface wnits of the Modwlator-
Demodulaior (MDP). SOH termination process of the Ine side and S0H Insertion process of
the radio side are performed In the Imterface units.

Then, the signal |s fed to the modwator section of the MODEM, which profucas 3 &2 QAM or
128 QAM modulated IF signal. For the moduiation schemes and system menu, pleass refer
to Table 1 {page S The modulated IF signal Is fed fo the transmitter section of the TRP
which converts the IF signal o the RF signal.

Al the opposite station, the RF signal 15 recalved by the recelver section of TRP, which
converts the RF signal to an IF signal. The IF signal s demodulated to the digital signal and
BrmOr cornection ks PEI'I'GI'H'IE-I] D}' thie demodwlator s2ciion of the MODEM.

The demodulated baseband signal ks fied to the Inferface unie of MDOP, which terminaies the
$0H bytes of the radio side and Insefts the S0H byles for the Ine side, and If applicable,
provides hiless switching and ekectrical-opiical conversion.

Furithermore, 1+1 redundancy for optical Interface are prowl@ed as optional funcions.

Syl doe =11- IiEE
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4. OPERATIONAL DESCRIPTION

This chapier describes the operation of the transmitier-recedar, modulator-demaodulator and

CTRL Management (Management, Operation, Administration, and Mantenance &
Provisioning).

4.1 Transmitter-Receiver (TRP)

411 Transmitter-Receiver (TRF unit)
The Transmitier-Recelver unit conslsts of a RF CKT and BOOSTER AMP.

RF CKT

The RF CKT consisis of a TX clroult, RF dircult, 3YWTH croult, DC-DC CONY clroult and
CONTROL chrcult.

[TX)

The TX contalns an IF AMP and TX frequency converter. The IF AMP ampiifies the input IF
slgnal. The frequency converter converts the 340 MHz IF signal Into the RF signal by mizing
It with the local oscliator signal generated by the TX SYNTH.

[SYHTHI

The 3¥MWTH contains Automatic Phase Controlled Osclllator (APC OEC) utllizing a
frequency-synthestzed sysiem that features high frequency stability and easy requency
settng.

[RX]

The R consists of 3 pre-RF amplifier, RX fraquency converter and IF amplfier. The pre-RF
amplifier with high electron mobiiity transistor (HEMT) has an AGC funciion to avold any
distonion due o overibad. The RX rlEqLEI'II]:f' convertar comtains a wideband, |IT|3§F_'-
eancellng, balanced mixer and convers the RF signal Inta the 140 MHz IF signal.

[DC-AOE CONNY]

The DC-DC CONY consists of a swiiching regulator and provides stablized low woltage
putputs for the Transmiltter-Recelvar using the primary 0O Input.

[CONTROL)

The CONTROL has the capabllity of 2anpmatic Transmil Power Conbrol (ATPC) and
commumicaton to the MODEM and CTRL module In the Modulator and Demodulaton (MO P}
section. The CONTROL generates an RF output power control signal depending on the RF
recelvar Input power level at the opposite station.

BOOSTER AMP

The BOOSTER AMP consists of a linearizer and Internal matched FET ampifiers. The
operational output level s controlied with Automatic Level Control (ALC).

Syl e -~ 15 IﬁEE
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412 SPACE-DIVERSITY (5D wnit) [option)
The SPACE-DIVERSITY wnit consists of a 3D RX RF and COMB.

5D RX RF

The SO RX RF conslsis of 3 pre-RF amplfier, RX freguency converier and IF ampifisr. The
pre-RF ampifier with HEMT ampifier has an AGLC function to avold disiortion due o
pverioad. The RX frequency convensr confains a wideband, Image-canceling, balancad
milxer, which mixes the recsived RF signal and produces an IF slgnal.

COMB

The COMBS Is used for the space diversity sysiem. The COME compaisas Maximal ratio
combiner and SD control. The SO control detects the phase and ampiituge diference
bebwean the two cutputs IF signals from the RF CKT and 5D RX RF In the phase and
amplitude level difference detecior, generates digital control signal to control the Maximal
ratio combiner. The Maximal ratio combiner can modulate both IF signais from the RF CKT
and SO RX RF, and acts 10 gain the maxdmum SN level,

The ﬂ!|3'!|' time differanice betwean e recelve E|g|’|3tﬁ from the maln artenna and S0
antenna ls compensated with an electrical IF diferential absoilute delay equalizer (DADE).

DIGITAL RADKY RELAY SYETEM

Z E &' B Lo »
] a4y o I_(_',_Iu'n Fllsst _C,_I:?ﬁ!l I_CH Fredi _<---=

TEANSLWITTER FATH

. | € Buanchia = | & | E |
a1 1m Freds _‘::_M “ll-l ._— RF Bx Fllwy —_1— Estdver | Dl ilaney — 71

'
'
ALATY RECEN'ER FATH :
1

: Ie g | ™ ™
Ssaammmsns Eredir .:h_:"l!lwl-l:':l_f BE Bx Fadier =7 1 Rrcrrer

DIVERSITY RECEIVER PATH

[RET CICETTREr  E

(R T TTAE g

Figurs 8 Fundamental Block Dlagram for an N+1 Radio Relay Systsm
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4.2  Modulator-Demodulator

421 Modulator-Demodulator (MODEM) Module

The modulator-demodutator (MODEM) consists of FEC encoder, GAM modulaton, GAM
gemoduiator, ime domaln adapiive equalizer (ATDE), FEC gacoder funciion.

The QAN Modwator | Demodulabor coherently modulate / dempdulate 62 QAM or 123 QAM.

The ATDE dynamicaly compensates for the delay and amplitude distortion of regenerated
data signals, which are caused by muli-path fading.

The FEC encoder / decoder perfoim emor comaeciion by calculation with additional
redundancy siream s,

4.22 OHMWS INTFC Module (for Y 5172: Standard, for SYS&T: Option)
(1) 20H Interface and DEC Interface

The OHMWS INTFC Is connecied o the INTFC and MODEM. [Refer to Flgure 9)

The OHWS INTFC provides the access to the senvice channels transponed In the STM-1

frame section owverhead -:SDH:-, senvice channels and WE}'EJ[E channals tITI"IE-F]-l:IITE{l In the
radio frame complementary overhead (RFCOH).

SV RTFC RODERM —
S0H
EOHINGUT b
YTt . E— CIHAYS INTFC [ gl ]|
EMEZ i HTF WD DEM —-
SYEE i RTFC MDDERM -
I ELH
SOH IWEILT -
o Ut ™ DHESEINTFC o FFOH
L
EWET  -ap— HIrs R DER =l

Figure 3 OHMWS INTFC (Examplea of N+ 0 aystemns for SOH and RFCOH DropAnsert)
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The OHMWS INTFC provides access to the RS0H bytes In the temminal and repeater
terminal. The overhaad bytes that may be accessed are the E1, F1 and DCCT byles, plus
thres {3 bytes resarved for natlonal use (X3, X9 and X11) In the RS0OH (Refer io Figure 10).

Cnly R32H bytes ane iemminated In the 50005 Radip Sechon.

1 2 3 4 0 B 7 3 g
1 AT a1 Al az Az A2 Ja
2 51 K3 El F1
3 i xg O 11 D
4 ALl POINTER
= 52 & | & o iz
E Dl 05 D6
7 iy DE oa
B D10 o1 02
z 51 Z1 Ly = 2 M1 E2
— Byt Fupose ITU-R Rec 750
Al A7 A Frame alignmient A1 111100 11 00AZ: 00401000 |defined)
For 3TN bytes shall be 3xi Tor A1 and AZ especively: Unscrambled.
Ju 1 Fi=gensrabr Section Trace
Bi 1 Eror Mioniior detects BE aror I Bop base by BIF-S (B Intereyeed Pard
E1 1 Orderaire (52 kbps) regenemion section arderyine channs.
F1 1 Unzet channe! (54 kbps) o be used by opsator
oi-D3 3 CCCr (Regeneraior Secfion Cata Communicabion Channed) 192 kbps
oV and Comtd dats commusicaton.
EERECAESE i3 Arrecs =nabied bytes with OHWE INTFC moduls.
i Meda HC bytes: Avalabie for Rado Spechc wa
B2 3 Eror Moo BIE-NEd Multpies section bit sror monhoring
EZ 1 Orderaire (52 kbpsh muSbuleyr saction omisrsire channs.
K1 - K2 2 Suforatic protechion seching (switch betwesn f=mirais),
D - D12 4 DCCm [Multpiey Sechion DCCL
il . 4 Fimsarveg Rk yet cefired,
2 Mational uz= byles (MU Re served for national us= (54 khozl.
26 Fushure intemational use byfes: Beserged for L intemational use.
2 Hational U byles (MU Fe served for national use (Uinsoambbed byte].
51 1 Synchronizaton status (BS - BE).
M1 1 Limad for muitipley section REI (Remote Srmor indcaton ).

Figure 10 Aliccations and Usage of SOH Bytes

REOH

ESOH

RESOH

j RIWEDH
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[2) WS Inferface

The OHMWS INTFC supports up 1 four {4) wayside channels per module. Usable channels
of tha wayside vary connection depending on the system corfiguration (Refer to Figurs 11).

e
=
=
Figura 11 {a) W3 Signal Transmisslon (54 GAM)
e T o T .
o S ==
= ] =Ty el
== ] =
“"_g....".':....: i i s .,\u__i...........__ : E s
T TS
i i ":|.H.. R '|.::

Figure 11 {b) W35 Signal Transmisslicn (128 QAM)
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423 OH EXT Module {opticn)
The OH EXT connected to the OHWS INTFC. [Rafer to Figure 12)

The OH EXT proviges the following functions:

[a) LAN (WS 10/100 Base-T{X) Is converted Info WS [G.7D2, 2 Mbps or 1.5 Mbps) 1ch.
[b) LAN {SC): 10/100 Base-T{X} Is converted Into SC (V.11, 152 kbps) 1ch.

{c) ERher of G.703 (64 kbps) o VF signal Is converted Info V.11 (54 kbps) 1eh.

) The network of the VF signal can be composed of a digital hybrid funclion.

| TREFAICEM | TRPFAODERW
CHWES CHANG
HTFC IMTFC

— T o 0

-
| D o rc 0 |

LAWY LANGEC) LAMPEY  LANGEC|

1: WS {G.703, 2 Mbps o 1.5 Mbps)
2: 8C [V.11, 192 kbps)

Figura 12 LAN [W3), LAN [5C) Transmigsicn
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4.24 H+1 Protection Switchover Control

M+1 protection switching |15 prowided by the prateciion switchawer conirpd circuliry consisting
of the SWO PROC (Switchover Processaor Unit) moduls.

The SWO PROC modules hawve controd loglc: for M+1 protecton switching and Inbarface logic
gircults for the protection channel and reguiar channels and the bashc rack. Alarm, status and
performance manitoring faciites are also provided In the SWO PROC module, which
processas stores and Interfaces this Information to the LMS saction.

425 Interface Section of Modulator-Demodulator
(1) TRANSMIT SECTION

The transmit saction provides the following functions:

(a) Optical-to-ghectncal signal conversion (optical Intarfacs)

(b} Coded mark Inversion (CMI) i0 non-fefem to Zero (NRZ) code conversion
{elecinical Intarface)

(€] AIS dataction and sending
(2] Receive Section

The recalye saction FII'[M"IEEE- the TDlH]'HI'Ig funcions:

{a) Hitless swhching

{b) AlS detection and sending

jc) Electrical-to-optical signal conversion (optical Interfaca)
{d) NRZ to CMI converslon jalectrcal Interface)

Sl dos - IQEE

49



SO{0S N+1 SERIES 4-110Hs STR-1500-3 AT D5 0140 100

4.3 Operation, Administration, Maintenance and Provisioning

CAMEP functions avallabie In the S0003 M+1 Seres S0H Radlo Systems are summarized
2% follows:

{1) Metwork Elemant Faciities with display and controis

= Alarm and status management
= Parformance management

[2) NMS based management functions with SNMP Interface
{3) M#1Protection swichover control function {automaticimanual)
{4) NE auin discovery

SOH: E1
£l
DSC: 64 Kbps ow
serlal Intertace
LMS -
[D5C)

Flgure 13 Block Diagram of CAMEP

{5} Engineering Orger Wire

Engineering Crdar Wire Is assignable use of E1 (SOH) for Express Order Wire [EOW) and
DISC for Omnibus Crder Wire (OOW) In the SD00S N+1 senes Radio System network. The
OW Is avallable All Call, Selectable Call and Group Call using OW motule. OW connection is
shown In Figure 14,

TERMIKAL MEFEATER TEIHAL
STATION STATON ETATION
ETTiTa
E1
ErY EOW I
DEC | g sl
aow Ly

Figure 14 SDH Regenarafor Network, OW and NE Typlcal System Confliguration
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3. OPTIONS

{1} Baseband Interfaca
The baseband Interface can be selecied from the following:
+ STM-1 : Electrical
» STM-1/OC-3 : Opbical Infra-offica

« STM-1/3C-3 © Optical Inter-office Long Haul

{2) Wayside TraMc for Sysiem 1/6 joption)

The OHWS INTFC module provides an atcess 10 the 2 Mbps or 1.2 Mbps wayslde channels
the RFCOH. The followling numbers of wayside channels are avallablia:

-2 x 2 Mbps or 2 x 1.5 Mops (54 QAM), 1 x 2 Mbps or 1 x 1.5 Mbps (128 QAM)

(3} Ordenwire (option)
The OW module ks avalabie to provide an OOW channel at the repeater, and OOW and
ECQW channels at the tarminal.

{4) Power Supply {+-24 VDT or +43 VDC: option)

The system can be equipped with DC-DC converters salected from -48 VDG and additional
DC-DC converters |~} are neeged for $24 VDG | +48 VDG

“MWote: Installanle quantites are Imited accomding to the sysiem configurabdons.

Hen-Fleating Flustireg (e pliary
Prommrmi Suaply
-8 VDG -2 WRT 24 VDG 48 WD
kvl rafge [ 405 1557 0 211 3 3500 F¥00 #5350 05 w570
Ptiial Civollieg o [ [= o
e Conslirg o o= o= o=

Leggersd O Svminide
= in e of Matiral Cooling Wee, Posed Supsly opion b ioallaa

42 Iy oo o Fovond Cooling ee, By using ot fel Sowel iLgply valege cofmeeilen [FS COMNY FRIACE) for
Peoevvnt Suppply nplon miisikinbs
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Stardard: -4BWOC [Mon-Floatirg|
Forced Coding (For upto E or 10 syfrack)
Fatural Codling (For up o & sysirack)

-4B%0C (Mon-Floating]

(48] _
- wp ————
L o L BOARD | ﬁ:if
L 0T
DRR-50005
o T Mor-Floztng -43 ¥ bype

Cption : -24 WD (Flosting), +24 %O [Floating] ar 48 D& [Floating]
Metuwral Caping [Forup ta 5 2ysfrack)

- O (Floating)

{-2av)
L [T==] _—
(0w PS CoHY] bob:
a E'Z'J’Fﬂm :‘(:ﬂ"hm ] e
i
DMES0005
s *: Flaating -24 W type

+24 ¥DiZ (Floakng)

{ oy
L} WFH —#| b
(24N PS5 CoHY]
B
=
CivR-5000%
e T Floaling +24 v type
4B YOI (Floating)
{-2EVy
Iy FE
o iy pam ypa] | Y
)
DME-S000%
s *: Floating -4B ¥ type
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(5} Space Diverstty Recelver jopiion)
The space diversity recelver Is avallable io Improve the path pesformance during an
albnormal propagation condiion (Le., deep fading).

{6} Transmitter Output Power (selectable)

Please refer to the perormance and charactenstics tabies in Sections 6.1 and 6.2 for the
avallabie output power options.
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6. PERFORMANCE AND CHARACTERISTICS

6.1 64 QAM Systems
Pema 4§ s LB US G 8 e 11 3He s arrheeed
Frepancy Mian IFIHEFIS ITL=% .10 1PN P 15N P TR P
EMREE D -
el Spaoing Ll g i Ll g o M A s
[Efe= |
[ 5% L T Lo
A b 314 311 =311 =¥11 11 pli] &
M el <l <l =i =1 - JLE- -
[ r B r& B 1! i =10 8
Frepency Snblly 13 o L b =R 10 ppm
LW e SRR
108 [ = ol | ool | ol | ik ordi b -
108 mE ;mE &EB aE &un 1045
HEL Cnrioecd
exchuie ¥ CF T Lomai
s i {11 15K 15K 156 156 <0 dd
HEL . HES
e 5% CE [ Lomai
s i -Fe. 1 =B =B B BT <1145
(UL - ] -FE0 ~LE ~LE ~5E ~al Wdi]d4s
Siyslarn Lar
oo B2 K 1 Lo
[T T T T 1E =D Ard
Lo - . ) 1 o ] FE o -F | -1 A0l
[ vl Wt T W E - AbdA
i (e FFLd FHid ¥R FEA - A0l
H-HEH oo 100 100 1o 100 100
[ e AT, i |
Froulslar bype|
Be] ) q.! - 14 & AL L -]
Bl jEH) =1 | -1 AL LB - o045
B -1 41 17T ILE 1F «|048
B3 At B 1L AL 15 JE ]
ned - - - il ¥ ol 8
Nl - - - - a1k ol 148
| = AT R R |
[oroguas his|
va - - 1 - - 1048
naf - - I - ol 1dE
- e AT, i |
AL el
Isf & - - - - -
a1 i - - - - - -
1= |8 - - - - - -
1s3 i 11 - - - - M.
=4 |dE _ - - - - -
laf jaEg _ - - - - -
| ks Harge il Bared -
Brveg e T -] | LT85 | LICH-T Lo JUH- 10T -

Porser pflian
"L The iotal ol B k= vale inom

"1 Shows the BR T Lo vales

I Showm,

ol Low Lo Cable s, Lo of fhe EEF usod ip elimireie: 0 inoriorenos sagral Sooworn
T mmsmities and Beceiver & ok Inciuded, BT shoukd be applicd e @2 of Be chammed aliocyaon 2 follows. highes! danmed in lowr hell
2wl fowess? channed i upper fal Sand & Lsad in e same e

Sl e

54

NEC



SO{0S M+ SERIES 4-110Hs TR 103 AT D04 004

6.2 128 QAM Systems
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6.3 ATPC
{1} Dynamic Range 20 @5 to [ 0B
{2) Control Sieps 1dB
{3) Fading Tracking Speed 100 dE/second
{4) RSL Operating Range -40 to -70 dBmM
{5) DC Power Consumption Reduciion -40%/BOCSTER AMP
Syl die ./ i EEE
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6.4 Interfaces

{1] Main TramMc, Electrical [STM-1)

Type {ITU-T G.703) : In station section, full functionailty
Bit Rate : 155.520 Mbps 20 ppm
Level o 1 Vp-p inominal)

TX accepis 12.7 dB cable loss 3t 7B MHz
Code Format : CMI
Impadanca . 75 ohms, umbalanced [nominal)

{2) Main TraMc, Optical [STM-1)

TYPE {IMFT G.557) Intra-ofice (L1511 |nte:_'é].-’rllngnzml!l|'_'1 1%

Funchonailtty Ful
Bil Rale 155,520 Mbps:
Code Format NRZ
Wavelengih 1,310 nm
Connect (O font of pana) LC-fype
Traremizer [Diata OUT)

» Soume Type MLM

»  Kladmum Speciral Widh 40nm{ 7.7 nm 4nm

» Maan Launched Power -8 o -15 gBm 0% -5 dBm

= Mnimum Extinction Ratio 32d3 10 dB
Optical Fath

= Albanuation Range Ot 7oB/0012d8 10 1o 28 d8
Recaiver (Data IN)

= Kinimum SensEvity -23 dBm ! -28 gEm -3 dBm

»  Mnimum Overioad -5 gBm 10 dBm
»  Maxmum Optical Path Penaity 108

Safety
= Laser Product Satety IEC 625 Cias 1
«  AuDmatic Laser Shutdown (ALS) ITU-T G. 958

m -3 - Bl choes
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i3]

4]

151

Digital Service Channels [Option, on MDP, using RFCOH)

Bt Rate ["1) © 1 X654 kbps + 1 x 192 Kbps, of 4 X 64 Kbps
Input'Output Leved © RS-422 (ITU-T V.11) comply

Impedance (nominal) : 110 ohms, balanced

Infestace :  Contra-girectional

*1: When OH EXT {option) 15 usad, SC 1ch ks avallable a= LAM signal.

Wayside TraMc Transmission {Option, on MOP, using RFCOH)
Mumber of channels {2

64 QAM © 2% 2Mbpsor2x 1S Mbps
128 QAM © 1x2Mbpsorix 1S Mbps
it Rate © 2.048 Mops £ 50 ppm
1.544 Mbps = 130 ppm
Input'Output Leved © ITU-T G.703 comply
Code Format © High Denslity Elpolar {HDS)-2 [2.048 Mbps),

AMI or BEZS selectable [1.544 Mbps)

|I1"||}EHH'1IDE -:ﬂl:lIT'l|I13|:| ) 75 ghms, unbalanced or 120 ohms, balanced
selectable (2.043 Mops),
100 ohms, selectabile [1.544 Mbps)

"2 When OH EXT {opiion) Is used, WS 1ch Is avallable as LAM signal.

Parallel Intarface for Housekeeping AlarmiConirod
Input (Monitoring) Items : 16 (standard) or 32 {option)

Inpust Intestaca © Photo Coupler (2 pins)
Output [Control) ltems © B
Cutput Interface ©  Dry Contact, Form C (3 pins)

Syliid.doe -5 IEEE
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SOI0S M+ 1 SERIES 4-110HE STe-1/00-3

AT D5 0100 104

G.5  Commaon
(1] Power Requiramenis -4B VDT {-40.5 to -57.0 VD)
(2]  Power Consumption [for 4 to US GHz, 1+1 Teminal. ew S0, Matural coaling)
The data Is as Tollows:
Type Tok TRP (2w 50 WCP COMMON MODULE
10w 2I0W B0 Wich
20 WAliich W
5W 200W 70 Wich
FEMEI‘CIH‘ELI'T“M #.Fp-l'ﬂﬁ.'l
Confguration ': _
1+ 2+ 3+ a4
BOCETER 10w W IW L30W EHIW
Type W W 2o W |oW ATOW
{3 Temperature Range (Excluging NMT), ETS300 013-2-3
Guaranieed Operation -5"C to +50°C
Workabie Operation -10°C to +55°C
Transpoat and Storage -30°C i +70°C
4]  Relative Humidily (Excluging NMT)
Guaranissd ':]PEIETII:II'I Less han 55% at +45°C -:HIZII'I-E:]I'IIIEI'IEII'@:-
Workabls ':]FIE-IE'IIIIZII'I Less han 55% at +50°C -:HIZII'I-WI'IIIEI'IEII'IQ:-
Transpot and Storage Lass than %5% at +50°C (non-condensing)
(5] Alitude
Guaranieed Operation Up to 4,000 m
-:Eh] Elestrostabic Dlsmarge ) 4 kW on extemal surface - Mo ermor
[ESD) [Test method: IEC 851-2)
{7}  Eleciro-Magnetic In accordance with ETSI standard and CISPR
Compatibilty (EMC) Puib. 22785 Class A, equivalent io CEMELEC EM 55022
Class A (with frond cover)
(8] WWalght Maximum 200 Kg

a3 Byl doe
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50008 kv SERES &110H: BTR-1A0C-3

7. SUPERVISION ITEMS

7.4 Alarm Events®

Mo, Ewent Mamsa

Ewant Conditien

1 LOEE OF EXGNAL

Inpet signal boest

L]

LOEE OF FRAME

Frame symchronizaion lost

EXCEESINVE BER

[

ESR degraced worse than preset vake (BES=10" e 107 '

4 SIEGNAL CEQGRADE

Eignal degraced worss than preset wake [BER=10" o 10 -

MAMTENANCE

i

MAINT B\W swibch on CTRL module setio MAINT status "

[ OUTPUT LEVEL D3N MO |IF ouipat signal leve] e omeases "
r INFUT LEVEL DO Eynchronizaton iost | DEM IF InDut signal ieve] derease v
-] THELEYEL ALM TE DUl power J0Wn E2iow momal .
2 TH ARG ALM TX local csdlaior becomes uniocked .

10 | RECEIVELEVWEL ALM

R RF Input leve] dereased

11 | R APT ALM

R Local Csdllator wnbocied

12 | MASN RECENE LEV ALK

Main recefver IF Evel deressed

13 | ATPC SOkl ALM

ATPC oomimunicaton fallune

14 | HS 3W EERVICE FAILURE

Hot standey systiem alune

* 2 The alam events are taoulated for major tems only.

Fatk top LED alamm

Mo bams alarm
i | P Prompd malnienance alam {red LEDY
i DM Cefemed mainienance dam [red LED}
Bl e -5 l ch
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SO00S M+1 SERIES 4-110Hz STR- 1083

WIT D= 0142 100y

7.2 Status Events®

Mo, Ewant Hamg

Evant Condltion

1 | AlS RECENED

Dietedtion of AIS

* 1 The states events are tabulated for major Rems only.

7.3 Remote Monitoring ltems (displayed by the NMT)*
M. Parameter Hams |IT'pHJ Nt Event
1 | TRPeR Transmitter Cuiput Power at TX OUT joBm)
2 | RXIMLEV Recetved Signal Level (oBm)
3 | MAININ LEV Fecetved Maln Sigral Level (dBm)
4 | SDIMLEV Recetved S0 Sigral Level (dBm)
5 |e=E Summary of Backgrourd Block Emor
& |ES Summary of Enored Sacond
7 |sEs Summary of Seversly Erored Second
" > The mon '.EI'1I'|§ tems are tabulated for maj:u' 1BIME Oniy.
7.4 Local Metering ltems (measured by test equipment)
Mo, Hoesrms :zirmee Dascription
1 | PR Transmitter Cuiput Powes a1 Antenna port
2 | RRIMLEV Recehved Signal Level
3 | MAININ LEV Recetved Maln Sigral Level
4 |pav Curput Vialtage of DC-DC CONY (48 V)
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Emporwvered by Innovation N E'

Integrated and Compact SDH Microwave Radio System for Long-Haul Transmission

9000S

Advanced solution
BRLyaur current and -
& = | . eqs

9

NEC Corporation

it W nec.comy/pasclinky’
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50005

System and Equipment Parameters

4 0AM
Froquancy Band (o SaHz | LBOAz | Usdhz | TR BGHz | 11GA
Fange 54 1643 | 44-50 . EAT- 711 N T
Charsd Epong ) s a0 : ] - Ik ] a0
WL SoeTe 51 0AM + LOPC
Fm{'ﬂ“ T pochidng BROCTless) | 9en L2 : T - A a0
Eysiam G

i EEF = 10¢] fanciuding B CHT e IRVICED | 10804080 : HOFI0ED - 1BSADES | —HOES
AW 7 58}

126 CAM
Froquancy Band (o GaHz | LBOARz | Usamr | 7GR BGHz | 11GA
Fange 54 T v T ] I P ] ]
Tharrd Epong PAG) = ] T 0 = i
WL Soes TR 0AN 3 [OFC
Fm{'ﬂ“ fET ooy BROM o) | s 17 2270 il 32020 2270
Bystam Gain
o P 107) g B KT LA | 14AADLA | 14ANDIA | DO4ANDHA | 10849014 | 1D42HD1 2

Transmizsion Capacity

ETM-1 or [C-1 [ 155,50 Mbps. skectrical or opbical mnrace)

Waysici: Capmcity Jr RFCCH)

4 Tl Symio: 2 1 2 045 Mops o 2 1 1584 MoE
136 04 Sysiom: 1 1 21048 Mbps o 1 11 544 Mys

Eanicn Channa Capacty fn AFC0e

% &4 s o 1 3 155 K + 1 3 B4 s

&8 NTIC [5 b &7 WO,

Fowwer Eupply Farsment 481 VI {36 i 480 VO] [l enelinbicy
24 WO 20 I -3 W) /428 VIO (20 i +35 VIOC] [Cptioraly Salehic)

Tolal Foser Consumpion Appron. 250 W or & 006 GHE, 1 + 1 i, afw 50
MoLrEng Feck ETH - Rack [ET5 300 115-3

aorg | Pk | ETH ek B W) & 30 (O] & 2,200 [H mm
i Low-Frofi Pk, | ETH Hon B 00 W) X 30 D] X 2,000 H mm
Chr ey Tt [ B 50D
"1z Wit D8 0T jopeo) i o, 1o i ot e LA morml. Siomcficaiora s mtp i omAnoe wethed T rofom.
Abizrevimtiora
A horar Soml Frocem Nt Exoroics 5T Low Denoly Py Chick AN i Armisde Wauser
Aot Tera Comer B (Lo Facper m s L ] r Fouiei F wpuarey
B o e n Fracpumcy Diviy W51 Wulnm Sachor Temnmsn TR Facios o Cormpirm sty Dt
EHR 5 el I Forewrd e Coreclin M  Mulpexr =t Fegrarsir Sechm T
EX [FT Bowmchrg Orcd FITS: Fioer Cpic: Tasemioor Sysier WS Meword Magerd Syeier 1 Somen Zeverrrly
CAML Captal Ermerirs B g M W1 et My e T Sywemom Dl My
AL Conimd HE Hes - Dpical Carie o 2 ST Syncwomos Tarmpor Mo eve 1
iR Direcior [ . Iy Deciributon Fowrd O Dt TR s e Fecover Equorent
DL Dod Serecy Dol F i ey Fri [oembg Dpedeew Wi o toreorhl Folriaior
ITSD Earspeon Tesessmmostons it Iriormiiomi fseorarusicsics Lnion Mt Mesocroros Dobl Heerchy M Cooen Poseosiios inforierercs Dercslie:

Thxwrh o
MIT Corxaraiior,
FWE DI
LE HC ¥ e [ Cai Mo, FO-10000MOE
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The ultimate In speed

and capacity at the core
of broadband transmission

'}‘h_- As s dormand for high-wouma cois rensmission aooslcralos, mdio syEioms rood capacly lnge cnough o
SCOOMTDEEE e Senhing Mt

Tha opiimal sciution for mons stabis, relanis long-larm pericrmancs i ths 50005 —the high-capaoty Synchonoos
Dugital Higramchy (E0H] long-hay microeevs mdic systam mads by WEC for synobronaoes transport moduia loval 1
[ETM-1} and optical carrier level 3 [OC-3| dala Imnsmission.

MNEC SDH [Eynchionozs Digital Hiemrchy) tansmission agquipment 1ora mngs of confBiguimiions includss an
aod-drop-mulipienar and an NME [Mabwork Managamant Sysiem). Various syslems spplications sooh as N4+

! Frequsnoy Dhrarstty [FOYEpacs Divarsity (S0 end Hol-Stancity (HE] prolecion seiching sysiams ara avalabio.
Expand an miisiing sysiom configurason simply by sdding modulos andfor sub-racks io boost imnamission capaciy

Lip i 10 syrioms =i MUY (MuBlplexer) can ba bulll islo 2 sngie ETSI rack

& pomplate NEC broactband transmission parkage, iRciuding Training and managed sarvins, can maxmim the v of

your capitsl sn operating sspendiures (CAPEN and OFEX]) Upgmcs spead and capacity ol eyvery staga from

T billty sty i ey and up 5o mplamontation. Gain atvestige and apply B on a giobal scak: The Img-l-:rrr
—y suooass Of your broadband mnsmssion opeabion depsnds an il

o Y | L

[
- 4\-['T[ﬂI:T'iII'H:ﬂ':l:I'H'H“l‘."l'f'ﬂ‘:-l i

%‘HA%HETH&EE

”J.l| & |_|_l|. i ...d-‘ 'IJ.. I'\.._ Ll
IJ |_‘ i _:_.‘:I'_'_'._.‘l'lz"h_' - ._\_‘: A _:]_-I'E L' L

- P - y

» ?'“"“f- . Ty 8
i db T
=y (=g T8y
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Total Design Concept

Tha NEL tamilly of S0H syslam equipmant fextures = highly
compatisls, unified dasign plationm.

50003 MioTve Sysiem onciogy s hised on he longssndng
Intagriy of NEC aepartisa. With I acvancad integmied dasgn, tha
50008 acoammndates highar rack dansiy than othar syskems of B kind
Tha equipmant comprisas bwo main shalves on @ singls Euwropaan
Teleoommunications insthra [ETSN rack. Bmnching (5F] and
TransrimenFiacavar Equipment [THF] sections o bulkt on the uppar
shaf, wih ModulaionDumoduator Equipmant [MOR) and Multipioar
{MLIX) sections on tha lowsr shall [Fig. 2}

B Frequency bands: 4 to 11 GHz

i Capacity: 156,52 Mbps per systom

B Modulaticn: B4 (AN, 128 QaM

B Interface: STM-1 Bectncal’Dptical, GhE
fwith busit-in MUX)

i 50H Termination: AST (MST availsbla with buiht-in MU
# Configuration:

«Ns B 100, N e 1 P 10D

sBackinBackc 2N & 0N 1S, 2x M+ 11004

= Ropaztar 2% [N = 0| (M 1bo 5. 2 x N+ 1) 110 4)

= X¥PIC system: 23 [N & 1) (N: 1 0 4

= 1 4 1 Hot-Etandoy Tain FathEpacs Divarsty

= 2 {1 + 1) Hot-ExandiyTwin Path/Epace Dty (Fapoate

Fig. 1 SO Metwork Appiication
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50005

# S0 Constitution:  IF Combinad [up to 3 amtennas)

® Accommedation  Maximum 110 systems in ETSl rack
il uciing MU

1 — 5 mys (Maiural cooling]

= & - 10 5ys [Long-fa fan codiing]

Main Features

B Excallemt Chamicteristics
= Enhancad modem chamotensios
« MIRcTatin Transmil Power Controd
= Furcrmatic Projaction Swiich for oplical intartaca
« Adapive Equalizer
[ Times: Domain Equaltrar ATDE] s appiked)
« Spacs Diversty system, mvallabic 1o relroft
+ Radundant configuration of XPIC squipmant
® Improved Eror Comaction Parformanca with FEC
+ Low-Dansty Party Gheck |LOFC) Cocas ar ampioyed as
a forward amor comrection FEC] 10 anSUre SUpGron armor
Comantion pefommanoe.
® Abundant Digtal Sarvice Channals and Warysido Traffic
« DSC: 1ch 04 kEpS + 1oh 192 Kbps o &ch 84 ks
= WEC foh (128 QA 2 Mbps or2ch (24 QA 1.5 Mbps
@ Marm, Status and Porformance Monitoring
= Buil-in Feriormanca Monioring function
« Thé aperalor can parform monitonng and oontrl lunctions:
by using the NMT [Hebwork Marnagament Tarminall, or by
B Buit-in MUX for 50005
= NEC™s Ermall Mutipimiars: ofer varows hypes ol in®io ntafacas
suoh 35 POH, BDH and Gigaioh Ethamat with Saxibda nabwornk
oorfigurations: of BnGar, ring, Muitipls fings, ato.
@ Conformes 1o Latast Standards (TTUAETS)

et hd

8A CXT
I | e
TEE
L,
5
08
uoe
CTRL || | EE sacton

L
£
| CiEa |

Fig. 2 Sysiam Duwmsizing



Anexo 4.4

Sistema de Gestion Radio NEC
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MS53201 NETWORK
MANAGEMENT SYSTEM

Introduction
The M33201 i a fully ntegrated network management
system for NEC's SDH radio and multiplex equipment.

Owverall System Configuration
The M53201 can support the following SDH equipment
and network configuration.

= The SDH ME can comprise of NEC's SDH radio
(20005 or 30005) and 5DH FOTS (SMS 160V, SMS
00V equipment.

» The network configuration can be a linear andior ring
connection comprising of radio and FOTS ME.
{SMC-P: Sub Metwork Connection Protection with
Path}

= Line Protection can comprise of N+1 radio section
protection, Twin Path Radio protection and FOTS Line
Protection.

Faatures

Common Platform

Integrated management of SDH radio. SDH Mux and
SDH FOTS on a3 common platform
Flexible scalability

Manage small or large network (max.:
Blements (NE))

120 Metwork

Standardization

The TMN complies with M_3010 Principle for a

Telecommunication management network.

= (1.811 Lower Layer Protocol Profiles Q3 interface

» (1.812 Upper Layer Protocol Profiles Q3 interface

= M.2100 - Generic Network Information Medel The SDH
G. T84 - Synchronous Digital Hierarchy (SDH)
Management

OAMEP

The MZ3201 provides the following TMM concepts
performing the Operation, Administration, Maintenance
and Provisioning Function.

1. Fault Management includes:
Metwork Alarm Monitoring, ME Status Monitoring,
Currrent Ewent List, Event History and Event Fitering
(date, target object, event type, seventy).

2. Performance Management indudes:
Performance Data Display, Scheduled performance
data retrieval {from ME), Quality of service [Q03)
monitoring and Quality of service (Q035) threshold
setting.

3. Configuration Manag t includes:
Building of owverall network view, Provisioning of
network element, Protection switching, Path
management and Maintenance Functions.

4. Security Management includes:
User registration, Assignment of user priviege and
Logging of security related actions.

Open Interface

Use of Q3 interface betwsen Manager and Radio ME.
Use of Qx interface between Manager and MUX/FOTS
NE. Qnn interface to upper Network Management Layer
(based on ETS 300 653/future plan).

Refer ta Fig. 3.
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The NMS consists of:

Operator Terminal

= Prowides GUI driven functions. One operator terminal
can communicate with multiple servers. One server
can support multiple operator terminals.

= A typical operator terminal hardware comprises of a
IBM PC or equivalent.

Server

MIB (Information about Managed Objects (MO) of SDH
MEs). ME communication and unifies the data exchange
between each MWE type. CORBA/X Window
communication with operater terminals. Qnn
Communication provides an interface to an upper level
MML. {future plan)

A typical server hardware comgprises of a SUN Ulradd
Model 250 or equivalent.

= Redundancy of server (future plan)
In case of failure of the working server, the system
automatically switches to the stand-by server.

Specifications

The NMS specifications are:

= Maximurn number of servers is 10

= Maamum number of operator tesminals is 16. (Each
ME is registersd in max. & operator terminals.)

= Maximum numbser of NEs managed by one senier is
120.

= Semwer to Remote Operator Terminal uses a G.703 or
W35 - 2 Mbps (minimum).

= Server to GME uses G.703 or V.35 - 2 Mbps.

Operator/Sarver Configuration
The M53201 can be configured as:

1) Multi-operator terminal per senver

MS3201 Operator Terminal

{Max. 120 NE}

2) Multi-cperator terminal/Multi-sereer
(Future Plan)

M53201 Operator Terminal
#1 #2
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Anexo 4.5

Plano general de la infraestructura en las estaciones y esquemas tipicos
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ANEXO 4.5 — A: PLANO DE ESTACION ALIMENTADA POR ENERGIA AC

40m

S
POZOA ™
TERRA =
ESCALERILLA
TORRE
30m

VENTANA40 X16cm

4dd | olavd

XN

DESHDRATADCR|

RECTIFICADSH

BATERAS
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ANEXO 4.5 — B: PLANO DE ESTACION ALIMENTADA POR ENERGIA SOLAR

40m

€
POZOA «®
TERRA A
ESCALERLLA
TORRE
30m ‘
PANELES
SOLARES

VENTANA 40X 16cm

4dd |Ool1dvd

XN

DESHDRATADCR|

BATERAS
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Anexo 4.6

Perfiles de Linea de vista de la ruta del radio enlace
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TSR, PERFIL DEL ENLACE : Salto1 TSR,
5000 - 5000
4R00 - 4500
4000 - — 4000
3500 - — 3500
3000 - 3000
2500 S eicannianss enmigenEgeTs A SR Ferge s brmanigane i R R R egeTaTEas seo = 2500
2000 ... ... .. o e e Kooy e . St WEp— ! s s v v & o . [ 2000
e . YT LTI~ SRS, | | S— L VP | OO [T
B R i o e D A e S s e ~ 1000
ST S O . o, o i e, dom, o . o b o o, i : o o, & o, o - .[-500

0.0 2.0 4.0 6.0 8.0 10.0 12.0 140 16.0 18.0 K.
Cusco Cerro Pachatusan
Altura de antena : B0 m. Lonaitud del Enlace : 18.44 Km. Altura de antena : B0 m.
Cota de estacidn 3368.68 m. Azimuth ; g7.77° Cota de estacidn: 4654.80 m.
Elevacidn ! 4.0822° Frecuencia Central © B175.0 MHz Elevacion ! -4.0822°
Coord. Lonaitud ;W 71° 57" 58.3" Factor. K 0.666 Coord. Lonoitud . W 71° 47" 447"
Coord. Latitud S513°31'16.3" Fresnel 100.0 % Coord. Latitud 513°30052.9"
Preparado por Renzo Punto de reflexidn A Requerido por PUCF hd
RED PUERTO MALDONADO
14/092012
m.s.n.m. PERFIL DEL ENLACE : Salto2 m.s.n.m.
woo. . E———— ————— —————— e -~ 4500
4000 - : : : 4000
3500 ~ 3500
3000 ~ 3000
2500 — 2500
/101661 ) F——— B I — T T e e I i i e e 2000
IO L] ecrmuenmpnilicesmpns oo aysnonmymenm e i e e B B T 1500
RUNITUR Y N R | S — | S ————————— | —, | —————— 1000
i < | N R S e o, o o i B S R R —— T T T B 500
L ARRRARARRBAREEEEE=— T . e kA 0
0.0 100 200 300 400 Krn.
Cerro Pachatusan Cerro Quesperumioc
Altura de antena : 30 . Lonaitud del Enlace : 49.25 Km. Altura de antena : 30 .
Cota de estacidn: 4684.97 m. Azimuth : 72.34° Cota de estacidn: 4653.07 m.
Elevacion : -0.0371° Frecuencia Central ©  6175.0 MHz. Elevacion : 0.0371°
Coord. Lonoitud @ W 712 47" 44.7" Factor. K 0.666 Coord. Lonoitud W 71°21'42.8"
Coord. Latitud S13°30 529" Fresnel 100.0 % Coord. Latitud S3° 2247 9"
Preparado por Renzo Punto de reflexidn A Requerido por FUCP b
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Mg,

4500 -
o0
3500
3000 -
2500 -
2000 -
1500 -
1000 -

b00 =

0.

m.g.n.m.

4500

4000

3500

3000

2500

2000 -

1500 -

1000 -

500

PERFIL DEL ENLACE : Salte3 .5 T
4500
4000
- 3500
3000
— 2500
_____________ e 1 | I L e - W i
cokalomndpnan] Laledi s e e s s e 1500
e, N, e N e, e v e e | e el e e I . | T e - e ~ 1000
_____________ N |1 | | ol
— i e -0
0 5.0 10.0 15.0 20.0 250 K
Cerro Quesperumioc Cerro Quispillo Orjo
Altura de antena 70 m. Lonaitud del Enlace ; 28.93 Km. Altura de antena : B0 m.
Cota de estacidn 4653.07 m. Azimuth : 72.30° Cota de estacidn: 4235.84 m.
Elevacidn 3 -0.8461* Frecuencia Central : B175.0 MHz Elevacion 3 0.8461°
Coord. Lonaitud © W 71°21'42.8" Factor. K 0.666 Coord. Lonaitud . W 71°6' 26.0"
Coord. Latitud S 13022047 9" Fresnel 100.0 % Coord. Latitud 513°18'28"
Preparado por Renzo FPunto de reflexidn A Requerida por PUCF b
RED PUERTO MALDONADO
14/09i2012
PERFIL DEL ENLACE : Saltod m.E.nLm.
4500
4000
3500
— 3000
_ 2k00
20ao0
~ 1500
1000
500
R RAALERiAERE —— P ———10
0.0 10.0 200 300 40.0 E0.0 K.
Cerra Quispillo Orjo Salto_Antes_Masuco
Altura de antena : B0 m. Lonaitud del Enlace : 54.39 Km. Altura de antena : B0 m.
Cota de estacidn: 4236.16 m. Azirnuth : 72.37° Cota de estacidn: 995,58 m.
Elevacidn ; -3.4086° Frecuencia Central :© B175.0 MHz. Elevacidn ; 3.4086°
Coord. Longitud @ W71°6'26.0" Factor. K ] 0.666 Coord. Longitud © W 70°37' 426"
Coord. Latitud 513°18'28" Frasnel 100.0 % Coord. Latitud S13°09'7.9"
Preparado por Renzo Punto de reflexidn A Requerido por PUCP b
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m.g.n.m.

1000
300
800
700
600
500 :
400

298 _

0.

PERFIL DEL ENLACE : Salto5

.51,
_1000
-900
_ 800
{700
[ 60D
500
400
0 2.0 10.0 15.0 2n.o 2s.0 30.0 /0 KEm.
Salto_Antes_Masuco Masuco
Altura de antena : a0 m. Lonwitud del Enlace : 35.63 Km. Altura de antena : a0 m.
Cota de estacidn ; 996,45 m. Azirnuth ; 72.28° Cota de estacidn : 531.69 m.
Elevacidn 4 -0.7474° Frecuencia Central : B175.0 MHz. 4 0.7474°
Coord. Lonaitud ;W 70° 37" 428" Factor. K ; 0.666 Coord. Longitud ;W 70° 18'54.7"
Coord. Latitud S13t 097" Frasnel ! 100.0 % Coord. Latitud S13°03"16.1"
Preparado por Renzo Punto de reflexion i Requerido por PUCP
RED PUERTO MALDONADO
1450972012
PERFIL DEL ENLACE : Saltoé LS.,

M.S.n.m.

Sol_Maciente
Altura de antena : 30 m.

Cota de estacidn:
Elevacidn : 0.3083°

Coord. Lonoitud W E3°51'28.0"
Coord. Latitud 512°53'50.6"
Preparado por Renzo

243.85 m.

Lonaitud del Enlace : 52.55 Km.
Azirmuth : 25053
Frecuencia Central : B175.0 MHz.
Factar. K : 0.666
Frasnel | 100.0 %
Punto de reflexidn A
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Coord, Lonaitud -
Coord. Latitud
Reguerido por PUCP

Masuco

Altura de antena : 30 m.
Cota de estacidn

531.62 m.
-0.3083°
Wy 70° 18'54.7"
513°03"16.1"

RED PUERTO MALDONADO
140972012



m.g.n.m. PERFIL DEL ENLACE : Salto7 mLs.n.m.
o (ST RO i i e A e S e e i Bl ininss sl s s e el i IO 360
340 340
320 320
300 300
280 280
260 260
240 240
214 L S Loy
0.0 35.0 Km.
Sol_Maciente Quebrada Collpa
Altura de antena : G5 m. Lonaitud del Enlace : 36.34 Km. Altura de antena : 55 m.
Cota de estacidn : 248.80 m. Azimuth ; 74.20° Cota de estacidn 28577 m.
Elevacion : 0.011° Frecuencia Central : B175.0 MHz. : 0011
Coord. Lonoitud @ W ES®51'28.0" Factor. K 0.666 Coord. Longitud @ WES®32'7.1"
Coord. Latitud 35 12°53 50.7" Fresnel 100.0 % Coord. Latitud S512°48'29.7"
Preparado por Renzo Punto de reflexidn A Reguerido por PUCF
RED PUERTO MALDONADO
14/09/2012
LS. P PERFIL DEL EMLACE : Saltog LS.
320
300
280 _
260 _
240
220
0.0 5.0 10.0 150 25.0 Krn.
CQuebrada Collpa Interaceanica
Altura de antena : 45 m. Lonoitud del Enlace : 27.708 Km. Altura de antena : 45 m.
Cota de estacidn : 28577 m. Azimuth 5 55.61° Cota de estacidn : 251.31 m.
Elevacidn 5 -0.0092° Frecuencia Central © B175.0 MHz. 5 0.0052°
Coord. Lonaitud @ WE3°32'7.1" Factor. K 0.666 Coord. Lonagitud © WED® 19" 26.58"
Coord. Latitud S12°45'29.7" Fresnel 100.0 % Coord. Latitud S12°40'1.5"
Preparado por Renzo Punto de reflexidn 7 Requerido por PUCF
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RED PUERTO MALDONADG
14/08/2012



LS. L.
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200
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PERFIL DEL ENLACE : Salto9 m.g.n.m.

280

| 260

240

220

_200

0.0 2.0 B.0 8.0 100 12.0 140 Km.

Puerto Maldonado Interoceanica
Altura de antena : 31 m. Lonaitud del Enlace : 15.21 Km. Altura de antena : 31 m.
Cota de estacidn : 207.02 m. Azimuth : 235.03° Cota de estacidn : 25131 m.
Elevacidn : 0.1668° Frecuencia Central : B175.0 MHz. Elevacidn -0.16658*
Coord, Lonoitud @ WY B39°12'32.9" Factar. K : 0.666 Coord, Lonoitud © WY B3°19' 268"
Coord. Latitud 512°35'19.3" Fresnel : 100.0 % Coord. Latitud 512°40'1.5"
Preparado por Renzo Punto de reflexidn  : A Reguerido por PUCF
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RED PUERTO MALDONADO
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