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(Non-SDH/SONET)
(SDH/SONET) (DSL)
(MUX) Channel Bank CSU/DSU (DAML)
(ADM) TM Regenerator
DCS
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(Last
Mile)

( ) (Mbl/s)
(WirelessLocal |oop)

1997
()
()
()
( IMT-2000) ( )
()
()



()

()

()
(Microwave Link)
3.7-4.2GHz 5.925-6.425GHz 10.7-11.7GHz 14.8-15.35GHz
17.7-19.7GHz = 21.2-23.6GHz  24.5-249GHz  25.5-259GHz  37/-
37.4GHz 38.3-38.7GHz( ) (WLL Wireless Local Loop)
3.4-37GHz 4.41-443GHz 4.71-4.73GHz 24-42GHz 24
42GHz

(Local Multipoint Distributed Sercice;LMDYS)
18GHz( )

(1) (2)



WLL
PHS

(Telecom Asig;TA)

PHS MOU
WLL

3)

(4)

CT-2 DECT PACS
NEC
PHS
PHS
(TT&T) (TOT)
PHS
DECT

LMDS



LMDS

LMDS

LMDS

( Airloop) Netro Alcatel

WLL

WLL

NTT

(

)

WLL

6MHz



WLL

AMPS TACS CDMA DECT

PACS PHS  GSM WLL ( AMPS
TACS )

( Intelliwave WLL )
WLL

2000 Tellecommunications 11



RA  Netro Corporation

ALCATEL Corporation



RA

Trade and Industry)
Agency)
DTI

Netro

LMDS
Netro Telegient Newbridge
LMDS 8

AirStar system

10

DTI

Netro

Netro

(DTI, Department of
(RA, Radio

LMDS
40

LMDS Netro



AirStar System Overview

AirStar

AirStar

AirStar

(Subscriber Terminals)

(Sector)

Relay TDM Internet

11

ATM

(Cell)

ATM
Frame

AirStar



- .' 3 . =0
- L. N [EY g
-, R — o =

Conral Office Swich Billing Server

My ork Managoment Soroer

Wirsless'wirsling

Tk
Badshaul

Frame Rolay

AirStar Network Topology

AirStar

(1)Competitive Local Exchange Carriers (CLEC's)
(2)Internet Service Providers (ISP's)

(3)ty Network and Campus Network Carriers

(1)
(2)

(3)

12



AirStar

(1)

(2)AirStar

(3) AirStar

2 AirStar

(1) AirStar ATM

D. ( WAN LAN

13



G. (Burst Traffic)
(3) CellMAC

CellIMAC ATM
MAC

ATM CellIMAC

ISDN POTS

Frame Relay

Internet

14



LAN
CellMAC
CellMAC MAC
(TimeSlot)
ATM CBR
vC
(
)
(QosS)
MAC ATM MAC
Bit Bit
(Preamble)
AirStar ATM ATM
T3/E3 OC3/STM1
0OC12/S5TM4 AirStar
CBR( T1/E1 Fractional

T1/E1 Digital Video

15

ISDN) VBR ABR(

IP




ATM Frame Relay ) UBR

3.AirStar

AirStar
ATM

(1)AirStar

A.Base Station Shelf (BSS)

B.Base Radio Unit (BRU)

C.Base Modem Unit (BMU)

D.Base Sector Controller (BSC)

E.Subscriber Radio Unit (SRU)

F.Subscriber Access System (SAS)

G.Network Management System (NMS)

(2)AirStar™

A.IDU - Base Station Shelf + Base Sector

Controllers + Base Modem Modules

B.ODU - Base Radio Units

(3)AirStar™

16



A.IDU - Subscriber Access System

B.ODU -Subscriber Radio Units

(4)AirStar
A.1to 24
B. 1 4
C. (8Mb/s - 2 5Gb/s)
D.
(5)
A.Base Station Shelf (BSS) - BSS SNMP
BSS T3/E3
ATM UNI OC3/STM1 ATM UNI

OC3/STM1 PNNI the OC12/STM4 ATM UNI

and the OC12/STM4 ATM PNNI

B.Base Station Sector Controller (BSC) -
ATM

buffering Traffic shaping/policing Traffic

monitoring Address translation Backplane

interface BSC CellMAC

TR.08/303 V5.1/V5.2 ISDN

Euro-PRI ISDN NA-PRI Utopia bus

17



ATM

BSC 48-byte ATM
payload BSC

BMU
(throughput) 8Mb/s 16Mb/s

10Mb/s 20Mb/s

C.Base Station Modem Unit (BMU) -
IF IF/DC BRU
BSC BRU BMU
MODEM ETSI
Nx7MHz FCC
Nx10MHz N 1 4-QAM
16-QAM 64-QAM
BMC BSC

D.Base Station Radio Unit (BRU) -

BMU
BRU 24GHz
BRU |
400MHz
BRU 30 10
15 (horn)

90° 45° 15° 22dBi

18



(6)IDU Fiber Ring(OC3/STM1)

A.Frame Relay ( )
B.Router INTERNET

C.PSTN MSC(Mobile Switching Center) PSTN
TDM MSC

D.ATM

E.SONET/SDH

(7)ODU

A. AirStar Radio Unit Access
System DATA + VOICE

B. AirStar Radio Unit Access
System DATA + PBX + Server Farm
MainFrame

C. AirStar Radio Unit Access
Systems DATA+VOICE+ PBX

D.Cellular

19



155Mb/s 4x8Mb/s 4x16Mb/s

BSC BMU BRU 1 4

A
-
o E
L
n
PG
1
I
-
[
4d =
‘“-..1h I Ousdoor
=, Indoar
- - - - =
- - - - B b
- - - = Bl :'.‘-1‘1=.-i!.lll'lﬂil'!.'|l
-
- . - - (2L +,+"+'
—_—
- ] - . BRI
B okl o |afjaja)Ee]E BB
T THTRE) S )55
L ey G
LI
"l.1.1.1. B Strbon Sl
STM1AOCT “'=-.,_|‘ al=]=]=
EXTE UNI “‘H“‘-.. ol el Bl B
e aflala]a]=
1:1 Redumndans 1-4 Fledursdarcy

A.Subscriber Radio Unit (SRU) -

6Kg 125mm (len-corrected
horn) 24GHz 26GHz
28dBi 38GHz 32dBi
ETSI

(non-integral

version) 40dBi
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B.Subscriber Access System (SAS) -

SRU
DC SRU SRU
SAS
SRU SAS 7MHz
ETSI 8Mb/s (4-QAM )
16Mb/s(16-QAM ) 10MHz
FCC 10Mb/s (4-QAM )
20Mb/s(16-QAM ) SAS SNMP

AirStar SAS

(A)2 T1 ports 1 10BaseT port

a.Supports channelized unchannelized and

fractional (Nx64kb/s) T1

21



b.Supports ISDN NA-PRI

c.Supports Frame Relay over one T1 port (or

X.21/V.35) via RFR5

d.Supports RFC1483 for the 10BasedT
port IP over ATM

(B)2 E1 ports 1 10BaseT port

a.Supports channelized unchannelized and

fractional (Nx64kb/s) E1

b.Supports Frame Relay over one E1 port (or

X.21/V.35) via RFR5
c.Supports ISDN Euro-PRI

d.Supports RFC1483 for the 10BasedT
port |IP over ATM

(C)Multiple POTS lines 1 10BaseT port

Supports FXO FXS TRO08 or V5.x is used at
the base station for voice concentration and

signaling support
(D)Multiple ISDN BR1 1 10BaseT port

a.Supports ISDN ‘ST’ interface

22



b.V5.x is used at the base station for voice

concentration and signaling support

Neotra

I_Ii B ﬂ]"}

2E1+1x10BaseT SAS SRU
E1l ISDN PRI PBX

E1l fractional E1

-
=, s

SR m al==r==Er Il It tdneSana

Cusiomar Framisa | Cutdoor
T || Indoor

El "'“-_‘-:"____E SA5

il e

1 p]

L | /
[/

D

SAS 10BaseT
“Packet On Demand” El PRI “Bandwidth On
Demand” Fractional E1 “Fixed Bandwidth”
10BaseT El PRI RF
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SAS E1 PRI Fractional E1

AAL1 CBR SAS 10BaseT AALS5
VBR/UBR
4. (NMS - Network Management Systsem)
AirView™ (GUI)
ATM
SNMP
AirStar

® Element Manager System (EMS) - EMS BSC

SAS
® BSC Agent - BSC BRU
® SAS Agent — SAS SRU

EMS BSC Agent SAS Agent

Information Bases (MIBS)

24
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Configuring transmit/receive link

parameters such as channel/frequency

default transmit power default timing etc
Monitoring bit error and cell loss ratios

Reporting link failure and input failure

alarms
Testing failed systems by running loopback

tests under operator control

Performing automatic diagnostics tests

Supporting maintenance - providing early

indications of module degradation (i.e

25



(2)

(3)

(4)

detecting analog levels which cross

thresholds)
Monitoring module alarms
Monitoring signal reception level

Reporting quality of service statistics such as
availability cell/frame loss ratio data transit

delay

Reporting statistics from each SAS

Hardware failures
Device monitoring
Protocol violations
Access line failures
Link failures

Test alarms

Software generated alarms

26



G.821 G.826 ITU Recommendations ATM UNI

® Receive Signal Level (RSL)

® Radio Unit Internal Temperature

® Bit Error Ratio (BER)

CSV(Comma Separated Values)
her SASnhe BSC FTP/TFTP

5.AirStar

® Digital leased line

® Internet access

® |ISDN and POTS access and concentration

® ATM access

® Frame Relay access

® Cellular backhaul

® Supporting maintenance - providing early

indications of module degradation

® LAN interconnection

27



® Video conferencing and video monitoring

® Special event communications

alrStar
Alrsiar
Elages Sulan
A Shar AlrSlar Basa Saton ArSlar
. Eislion D Base Stason

Arstar ArElar
Bass Sia Base Slato
virsling Link

B T

AlrSn Arglar  Wireless Lini
Base Ssation AirStar Bake Shacn ArShar
Barse Slate Base 2l
Mesh Topology
Star Topology

Bne# Sanon

Hama Btai o=

Fibser

Base Station

Same Siaiion

N

FemimiBam i@ E i m

i
L= Lk
F
: Lg=1l="]
. Bveiteh
i
n
i
a
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- F
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L [l
= -
[ L]
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L S

Raips &1amicn

Peleleis 0 Bl B Pl

(1)
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® |SDN PRI

® ISDN BRI V5.1/V5.2

o POTS via TRO8 or V5.1/V5.2

® POTS via T1/E1 port with external channel
banks with TR303/TR0S8 signaling

interception

ISDN BRI POTS AirStar

(RDT - remote digital

terminal) TRO8 V.51/V.52
POTS
ISDN PRI
BSC
ISDN PRI D B
B
BSC DS0(2B+1D)
POTS
T1/E1

(2)

® |Leased line data (T1L/E1 fractional T1/E1l

X.21/V.35)
® Internet access (10 BaseT Frame Relay over

29



T1/E1 or X.21/V.35)

® Intranet access (10 BaseT)

® LAN interconnection (10 BaseT Frame Relay

over T1/E1 or X.21/V.35)

® Digital leased line (T1L/E1 fractional T1/E1

X.21/V.35)

(Digital Leased Line) - SAS
channelized T1/E1 un-channelized T1/E1 or
fractional T1/E1 (nx64kb/s) CPE

SAS AAL1 ATM cell

(Burst Data) -
Internet/Intranet LAN AirStar
RFC1483((Multiprotocol Encapsulation over ATM
Adaptation Layer 5) T1/E1 Frame Relay
FRF.5 (FR-ATM service interworking) X.21/V.35
10baseT CellMAC

30



SAS fractional

T1/E1 X.21/V.35

6.AirStar

(1)

31



FSL=92.4+20LOG(D)+20LOG(F)(dB) D
(Km) F (GHz)

26GHz 10GHz
CCIR(International Radio Consultative
Committee) CCIR
RF
60GHz

FADING  10GHz 38GHz
( )

FEC

32



Basa Station

Three-fraquency re-use

fa

Seclor Base Station

Two-frequency re-use

(FADE DEPTH)
99.999 % 0.001% 5.3
99.995 % 0.005% 26.0
99.99 % 0.01% 53.0
99.95 % 0.05% 4.4
99.9 % 0.1% 8.8

33




CNR(Carrier to Noise Ratio)
CNR BER 16-QAM 10-11
BER QPSK 8dB CNR

Link Curve, 26GHe, 4 QAN 20d8m. CCIA 'E,
Vestical Polanzabon, -B&dBm Threshald,
Ta = 15 4B, Rg = 33 dBi

B[

—gp— Lirik fmca margin
& L__.". . 0OM% Fade Dapih

y i 030FS Fade Dapih

\ —g— 1007% Fade Dapih B

wa.n] "-._
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\
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"
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Link Fade Margin = System Gain + Transmitter antenna gain + Receiver antenna Gain -

Free Space Loss



Sacior fa

Base Slafan |
L 1

Two Frequency Re-uss
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Base Station Configuration
(2)
40MHz (40MHz 40MHz )

0.5

1 4BSC BMU

1 2BRU
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BSC

BMU

BRU

BSC

BMU

4-QAM

4+1 ( )
4+1 ( )
2+1 ( )
2
2

40*0.5=20 MHz

2*10.3 Mb/s = 20.6 Mb/s

4xT1=4x1.544Mb/s=6.176 Mb/s

4xTl 4x24DS0 =96 DS0

4

POTS =96 x4 =384

POTS = 4x384 = 1536

20.6-6.176=14.424 Mb/s

T1 =1.544Mb/s

20

36



14.424/1.544 x 20 = 186

=4 x 186 = 744

80OMHz
1536 POTS 744
1.544Mb/s.

( E3/DS3)
AirMAN2000
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ALCATEL Corporation

1973
(TAISEL)
(ABST) (IND)
(Microelectronics) Radio Frequency
Systems (SME)
60% 40%
600 300
(Switching and Routing) (IN)
(UMS)
( 12 ISDN)
PBX DECT
ATM (Layer 3)
Gigabit

All-In-One
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1998 1999 Packet
Engine Assured Access Xylan Internet Devices
(IND)
1999 IND IP

2000
(Newbridge) Genesys
ATM/IP

DSL
LMDS

(CTI) Genesys
Genesys

(contact center)
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: Alcatel LMDS -- 7390

Backbone 9900 BS: 9900 TS:
Network LMDS Base Station LMDS Terminal Station
Multi-sector
] 1| Ll
I = |
Y
9900 DBS:
Modems and 9900 RT:
Network interface 9900 RBS: Compact
Multi-Carri Customer Premise
| § ”X"Poalr_”er X-POL OR COPOL
BS co-locate ) Transceiver 9900 NT:
ATM Switch OR Customer
(if required) Single-Carrier Premise
Co-POL Network
BS Transceive Interface
Unit

46020/45020 Wireless/Wireline
Network and Service Management

Alcatel 7390
(Broadband Wireless Access, BWA)

(Local Multipoint Distribution Service, LMDS) 7390

LMDS

LMDS Digital Base Station
(DBS) ATM Network Termination TDM Network
Termination ~ ATM Modulator Demodulator IF Base

40




Station Cell IF ATM

ATM switch IF

(NT)
T1 E1 10BaseT
100BaseT Frame Relay ISDN

SUN
Workstation IP/ISNMP
ATM Frame Relay IP TDM
(GUI)
o 64Kbps  155Mbps
o FDMA TDMA
FDMA DS3
TDMA LAN Traffic
o ATM

ATM (Seamless)

41



Voice over IP

IP FTP Telnet
ATM STM-1 T1
ATM OC-3 El
ATM n*E1l 10BaseT
ATM E3 100BaseT
ATM DS3 FR STM1/0OC3
ElCE ISDN PRI
T1CE VolIP Ethernet

ITU G.957, ITU G.70X SDH

Bellcore GR-253-CORE SONET

CES1.0/AAL1

RFC1483 encapsulation / AAL 5

IEEE 802.3

DS1/E1

Ethernet 10BaseT

42
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e UL 1950, CSA C22.2, EN 60950

e ETS 300019-1-4class 3.1 E

e ETS 300 385 class B

EMC

(Available)

24G, 25G, 260G, 28G, 31G, 38G

QPSK(TDMA) 16-QAM (FDMA)

ATM

OC-3 STM-1 DS3 E3 DS1 E1

4.1.5.1.AVvAa. 1.

FDMA, TDMA

(Sectorization

12

30° 45° 90° 180°

OC-3c/STM-1

ATM

External clock

Interface, T1/E1 interface or
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30 to 60 VDC

AC 120 220V

:-5°C ~ +55°C :-30°C
~ +55°C




()

( )WLL

( )WLL

WLL

WLL

WLL
WLL
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()1990 WLL
80%

WLL
WLL
WLL
WLL
WLL DECT,
GSM, TDMA, CDMA WLL
WLL
Eason
WLL

DECT WLL
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(Wi rel ess

WL L
WL L
WL L
WL L
WL L
WL L
20- 30
WL L

WL L
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WL L 1998

2030
WL L
1999 WL L 88
31 50% WL L
|l noi ca WL L
WL L
WL L
WL L
WL L
WL L
)
1990 WL L
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2005
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WL L WL L

WL L
WL L

WL L DECT, GSNM
T DMA, CDMA
°

WL L WL L

Eason
WL L

DECT WL L
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