ATHIRAE &M RN B A EREEE
(EER#E - F8)

AEHATE £ T4HEHE%(Local Multipoint
Distribution System ) & B Z % |
REZE

ATEIRHE &8 (F) mEe RABHE  RBA TS
Y e FBRARE: TREEAEREEF
- W/ —— HBERG EE
= 3 _ HRE .

89 & 11 A 2518
#®EBH:F2A B
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Iy LMDS A BRI e 10
Zv LMDS B BBERE oo 11
jus I BARABIR BRI B e, 11
ERN B\ 1 DI E = OO 14
7 B R et 14

FhEs A5 ¥ (data-rate capacity) —FDMA #: 8 ........... 14
B P B —FDMA ZEB oo 15
BAMEE A Z —TDMA B i, 15
AP EH—TDMA EB oo, 15
o AR e 16
PN - 0 - - I 17

el

M~ LMDS ZUJE BT oot 19
%~ FETE e, et 20

B —  AEEI L&S /A3 PMP 4 T B -ooeveveeeermnnennniaennn, 21
B = 2 F LMDS 38 B B[ T evvrerrrerernrenrenmnennaaenan, 32
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=+, 2 3
w > Al a

% A b ey ik 28 %4 0 B 48 4855 (Broadband Networking) & & 4
BE(Wireless Access) Z B ATHI R EERTIFFE R X T4 E F 2 R H
woe BEREMBEEL—ERAFREBER THEGTITRMA £ > 4o 2 xDSL,
CABLE Modem, FTTC % » 2t 5z ~ RHERE@m & T i s - B A1]
erin B LRGSR E AR - EREE -

WGP AR B AT R X9 B 49 LMDS(Local Multipoint
Distribution System){% % & A & 69 & 4 UERE B 5 R EH ey iR -
BA SRR SEHLY - BAR - BHEHRRGES - LMDS #H%&
FEFOQHRELERILG AR S ~ A P REA Set-top Box > AR — k48

M iz B P 7 ¥ E (Central Office) ~ 2 CATV FEsh 3% - A
P AERERSERNTERARE  BAPLARAERERSHSEBE
A BREEE80FRAEREMERNTR -

AR SRR IR RN RAF BMRAT EEA B EE o
ol F R HYAREVMEBREHAROEE DRSS ERLRAKE
l-FIERE > BAT - B4R FE LE GRS ) 3 2 X0 B4 A 84
HIRE B R E AR ERNERG TEEEIN R LA ANERE

LMDS 3t R & B X 40 GSM Z #4478y 38 ey & & - 348 - LMDS
TRAEZT GSM &R ey TR % > {2 LMDS #8306 5 5 ~ BHER
Ko GSM AT F 4R Z48E% - — & E > GSM BT8Rk (E 45
LMDS 2| F 7 & 5k P9 & i (% 8 o



A ATREE

B (62) 3, 2 17 2
SHEOBE L RES BLAZ
89 411 A 11 B~12 A (Stuttgar)

89 11 A 13 8~17 8 48 ¥ B 445 L&S 2 3] 23 LMDS H 4
80411 A 18 B~19 B & FE & B{L4 R EE (Be)

80 F 11 A 20 8~22 8 2H F B4 L&S &3 %8 LMDS H#7

80 411 23 8 ERERE TR
89411 A 2418 EBRERE 438 Siemens 2\ ) 4848
894 11 A 258 EEEEESS> s R AR



%~ 2B L&S 23 H EN &

L&S Hochfrequenztechnik GmbH #& &1 Dr. Manfred Lebherz & Dr.
Georg Schone /{11 47 1991 F 5k L84 £ 52 T 3842 348 8) - 480 F)
fr 14 B # 3F Lichtenau @ &35 & &9k ~ F B RS F AR & 3K,
FoOBITHANT L - AR EEBEMIZHRBBS RS - 4 1998 F85 > &
4% 4 L& S Radio Communication e

L&S 2~ sla8 KR B A ™ ey B A S > A H A e

Bt RARE B IRARBUME T R L RRA A 63 RIS EH(FM, TV,
T-DAB,DVB-T ) ~ 47 % i& 12 ¥ #% ( trunked radio, Tetra, GSM,
UMTS/3G ) ~ # %k 4235 (point-to-point, point-to-multipoint/ WLL/LMDS )
F 5 RAFIAB Q4% WG T ~ AERE AR GAEASN - B4
WMBOWARECE  REESEFATERIERETE L4 K4

MEAMT RIS > ERFFZAE (LERBLE Br)
MR A -

L&S 7> 3) & S48 Spectrum Management System
1. MULTIlink : #{k 423 2 8| & 35 & o

(1) BHPIZ 5~ 4R35 - ZE3 5 25 - UL A - AR -
K& ~ ZHERAE -

Q) HERAF - BRIEL - BHERBEE - RARIKIEER - ®
# ~ air fading ~ 448 & o

(3) 47 5 R ERA AR BARGR Y TR KAL) «
(4) HEWHERESIEEW S -

2. CHIRplus LM : 4782 #8] R 45 8L

L3



(D) EHPE: dgh ~ B5%E i%?dﬁ}fk 38 % & - lattices
% o
(2) WM - B EHE R -
3. CHIRplus BC : #th & #fv 45 2 R 3 B35 e
(1) 3388 - ITU-RP370 -
(2) ##&1%4%4 7! © Epstein Peterson, Okumura Hata ...
() FtEs ~ FEHETFHE S -
(4) % 4% T-DAB A DVB-T -
4. CHIRplus SAT : 47 B &3, -
(1) Uplink & downlink 8] o
(2) T 547 -
Gy bmBESFIHE -
s, CHIRplusSW : LF/MF %8 % 45 &t -
6. SPECTRAplan : 3 & 2 B4 32 o
(1) 2300 P ITU RS > ARG 25 ~ £AE65 o
(2) TAEsL 3o - SARIEE BN - il GRESE
(3) BRI EH oA
7. MONITORplus : #8323 2 s, 8 E B L 40 o

() ZBAMETRBEHNGEH % 4 HRFARZEE
B EBEEREANE -

(2) orbit avoidance verification : ITU-R Rec.P.765., P.452_ITU-T
Rec.P.452-6

(3) Interference - ITU-R Rec. P530

8. MULTIink/ADMINLink © A % {2 & 52 2 36 821 8. -

4



9. MULTTlink/ADMINIink © #4 % 4% 38 81 ) 5 #87 2 42 85 F] T4 >
e

10, ZIBEZ bR 42 20-25 48 propagation models °
(1) 500kHz to 2ZMHz : CHIRplus SW
(2) 2to 30MHz - CHIRplus SW, using ITU-R P.533
(3) 30 to 1,000MHz : ITU-R P.529-2, SM.329-7
(3.1) Eh#rZRiE = ¢ CHIRplus/MULTTIink,
(3.2) ¥H.4:% % & E © CHIRplus LM/ADMIN LM
(33) 7% & B £@3MEE © CHIRplus LM/ADMIN LM

(4) 87-108MHz, 108-137MHz, DAB, DVB :
CHIRplus BC/ADMIN BC with LEGBAC

(5) 1 to 40GHz
(5.1) ¥ 253E 3 © MULTIlink/ADMINlink

(5.2) 3%z A& Power Flex Density : CHIRplus SAT/ADMIN SAT

AT > L&S 2 8 AR 2 R LA T
— ~ LMDS &4} «

=~ LMDS 4 44244 -

=R EHEA -

@ ~ LMDS % %% #7 282 (MULTIink-PMP ) 143 $1354% -



B -~ 42 B Siemens 2\ )

Siemens ZEBE - ZHEENSHET TN REHLEE
B Ok ATHRA - LEAHLERE RARERLA -LHEL -
ENABEEE -
AT - S BATAZ A4 h i B 3R B 4 Siemens 4223F 0 SRR AR
SIEMEBGBEAATEAMMEA R » 4o ! TransXpress WALKair % -
WALKair 2 && f 4o F -
Ak (BS)
B Capacity of up to 64Mbit/s per sector

B Services: leased lines, frame relay, [P, ISDN-PRA, ISDN-BA, POTS,
and ATM

B Interfaces: G.703 ( EI full or fractional ) V.35, V.35, X.21, 10 Base T
B Signaling: V5.2

B Serves up to 256 terminal stations per sector

B Antenna options for four, six, eight and twelve sectors
g2 (TS)

B Bandwidth: 64Kbit/s to 4Mbit/s per TS

M Interface: G.703, V.35, V.36, X.21, 10Base T

B Signaling: V5.2

B Modular and fault-torlant architecture

BB EHEERE

B Operating frequency: 3.5GHz, 10.5GHz, 26GHz

B 3Km range for 26GHz



B TDMA/Multi Carrier/FDD technology
B 64QAM Trellis coding modulation
B Spectral efficiency with 2.5bit/s/Hz

W Frequency reuse

SME and RTTB Microcells Feeder

LAN, PABX

SN
TS

Voice Switch
Data Switch
ISP

Internet
server

TS Terminal Station  JSDN-BA,
BS Base Station POTS

Micro Cells

WALKair: The PMP wireless access system for different applications



2~ FEEBRE-ERLTAEBEMTZIR

— BREEAHEKEN

£ 4 TR M B (LMDS Local Multipoint Distribution System ) 14
R 24GHz A R B TN - EREMER (RBE%E
ﬂ)%%%%’%ﬁﬂi%%%ﬂ%%%\%%%%~%%@Zﬁ
X BEEEELT B AREBRABEE N BME
BELWMEERN (B —)-

. Residensist
T Gubemsibers

BTG
o R DT

ME-— S84 ABEELRHA

LMDS & &

L (Local ) —#% = B #4E & 2 Mk 1R TR T BB E
HHSE - ofE A 28GHz ‘FE%L » HR42 (Line of
Sight) #3145 B 9T i& 3-5 2

M (Multipoint) —E 45 LB H % 2L 3 & 4% Z.?“ih@zi%ﬂﬁ 184

P i 0 15 4 2% B 2 B 41 25 o
D (Distribution) —35 835355 ~ SB B B/E 560 E o
S (Service) —4 (£ B HEB A ZRBEHE - £-£:5:18 LMDS

/AL



qﬁ{ﬁ%&%%%ﬁ{% ~ f*“‘m*%‘ ~ BRERETERS -
LMDS #4% 2k

— M E 0 B R A BB SRR AR e A i ddi
EILRAS « N EBR RS E > LMDS R4 bMAK Lk F 2 A
HEBRBARM AR - RBRAOHERE ZHMORSEZ S 5N RS
#r23% o F—Fd > IMDS L ARAERBHEELRMERFBEHETE
R MARRTE > B A 24T RA 80,000 A BT HBBIRG -
LUF 3 LMDS 4225 » 3,804 T ¢

> BRE)EBERTER A A REE A K 1/4-1/5 ¢ E
£ EAT SRR X T gk -

> BEEEER CERAENERAEBER BETEEERA - £
RBACERSHAEGTEN - ERAR S RERENBER GRS
S0 THERIBEFELEEH > UBAERBEEZTE R
Z 0 FAUBRDENE  BRAEDHRER v KEERERA
G5B RS ZAMEEL -

LI HEER R A A e D LMDS 24 B35S - BA RS
ERA o B EHAEK (ATM) ReER@EBE T (IP) dmEd
B XM 2R A -

Y

LMDS 2 ¢ & b2 th 8 &

1 H LMDS (%2§;ﬁ& MMDS | SATELLITE
WMISEREN | & i s B
WBERE R 1 7% 1 &

AP RA $350 $250 $300 $200
LR <1GHz 250MHz 220MHz 36MHz
EJiR48E | ~300MHz | 40MHz 3 | ARAR(T 3)
A EHRETT 1% 1 # =
BEERMER & % = &




=~ LMDS % &t

LMDS #3g Rz 02w X2y ¢

(MHEBEEP(NOC) : 28 FR A ERTENEE L&
(NMS )+ %18 NOCs BT/ sb 7 & o

(2) 87 #r48 (fiber-based infrastructure ) © A4 G35 » B4
##is (SONET) optical carrier (OC) -12 » OC-3 & DS-3 4% ~
Foh i ATM B IP X404 4% 0 SR EREL ~ AR SEE
2 (PSTNs) REAMNLR RS AL -

(3) A 32 (Base station) © ;L4 458 81 & SRR R/ & - BB A
AL - B ABAZLBRENE M ZTER BRI ~ 3812
FowAWMEAIBRBE - AEGAPLPTARIRMAE
Sl B AEROE IR - HEER - B
RAFEEI R -

GORp&susd (CPE): RAPERME T2 RBOLSFTIIH
HARBCER B R R A AE ~ AR B8 Mo EN E N
%5 o CPE 145 Al 985 % T3 B (TDMA) ~ $]48 % T 3 (FDMA) ~
214 % TR (CDMA) ZiE4% - CPE 1 @ 28 423147 level O
(DSO) ~ # X T2 RFH (POTS) ~ 10BaseT ~ DS1(unstructed or
structed) ~ frame relay ~ ATM25~serial ATM(over T1,DS-3,0C-3,0C-1)
AT o



=~ LMDS A2 %424

LMDS % % %25

T 48 % 09 5 B 70 RS 1A
R %5 A&k a
W EABAREE
FREREF > REEH
B A GBI AR
FT£5] % REEZ B~ Fl3eEs % i
)32 % A3 E ( Co-
Sited Base Station ) © & P B2 8 L H @B N o T IMEIEREG
KRB - REZEDHTEE B — M3 @BEFRI
L 90-, 45-, 30-, 22.5-3%, 15-FE A R HELE (beamwidth) % % &%
(multiple sector) #i& 4 % ° @385 % 2 B 2|5 4 4,8, 12, 16
x 24 GRBR AR -

B2t » £ EN
ZHE L (IDU) 8% 9k
E4E L (ODU) B - 14
BIL L@ EEREWER
M ¥ 7 (indoor unit) %

L T T TN ME = B RaZEiE
ity EREEATESH
RSB R BT R B AR S E - bR
B TR BB (sector) #9% K o RAFL I E =

W SR ARARER ARy X

BGER A S BRY XX E4F =4 ' TDMA, FDMA, CDMA -

11



BEBERTERALEZEAP MBI A2 LIRS > BATAIS
EFEBEZ A2 ENL TDMA 22 FDMA 5 X 5 X -

A2l M P M Tae

Wh o REBEFUNEFS
T(TDM)%R# > FE 2 HT |
BP (BB RS F (2
HEE) AMBwaE - %
A 7ok A3 4E % L (FDMA)
A BARMERETME

M v FDMA 3B

H—MP o H— P

_Tow | FRAEEEEE LW

coua’ | ’ £ wBE SRE

N ! : 3 KA 58 % T (TDMA)

Shared, o ' 5

Ny F s A S
1&g -

Ml 2. TDMA # B
i TDMA & FDMA 7

R AHALRTF& FLEREBEFALERAKENE K - A FDMA

R E o AP AR RARE RS R E &R KeF > @ TDMA 433% > A

ARFHEELEN > E—RAPATHESHNERATE W - Bk BEsEH
EE ﬁ%&i&fﬂ$%$% SR - MERBRTHALZEHY -

TARBAM P LB 480 DS-3 5 5 5 F 45K 60 DS-1 4354 -
TH - 4w R EGE A > L FDMA X8R - B FDMA #
XTRHMETERIERL » — &M S - FDMA 42354% Fl B & FDMA #
BT HEHE AW E -

B iBELEA P L 10BaseT B2 B EL > Z2 T HAS
BoRb AR E R LHE o b £ 8 TDMA 7 A4 % BIRE IS
R P o AR (PR AR EOE —S3EHR) -




W EERRRRITARE T AAT95E A FDMA % TDMA ¥ &, -

B LARE
SR BB D o AT R R

FDMA # 47 J& #&

4=

¥ oo B4z A TDMA s & 1% -

AERPFABRESRFIHERET - = LBERTI®
HHE RS
MR PSRBT RZ kR E R

RN BGERE A

HAbddo RGN BHEBIEHGRE AP 5ok F - HEEH
HIZLE SR RARIS E MR - REFRO T ATMER F - sty

B

BAW

EM A~ R HEETS 6 5 845 1 (blocking levels) « F % g

R FZFHEH - ARIBERY XS EESE ML E FDMA
TDMA 7 X #1: 8 A M > HPAwmE— o

o= TDMA FDMA
BIR AR R E Bz 75 3] 85 a2 91
(FEC) B4tk
RENE | ARAREHEREN XEREH»XE -
1548 52 88
M PR FDMA E TDMA 4% % > A3 |38 1848 B 69 3848 > R R F)

B AR PR AR

A 480 BB -

AR B IR

2L 2

A PR R MAC #)3%%

3

FEMAC % EFRMEE H 2

#4H (MAC) % EEHH 265 % 90 G
H P burstiness [TDMA #.3F bursty R B IE| R ATHE B A ELE TR -
S LB KI5 X SEIE o FDMA 423 — H4%4% -
RABFEH FE TN EL B HEREH| LB T &G RBERITH
% BRPWMARAZELELET | RAPFSMAAZELERT

TDMA 4.2 L & K 5 RH4E 5

% bursting % 4 8% > FDMA
AL B A BEAE o

fit#&— TDMA #2 FDMA % % th#




&~ LMDS 3H% ¥ X,

REBGIMDS 24830 E 7 @F &Y A PSK X AM &7
TDMA 428537 4 77 X 3K 8.3 64-QAM > FDMA & 8 HUF K > oy
R

235 L4 2 Mbps CBR i# > 8% F £
42 (BPSK) 2.8 MHz

2 Hwmamsst (DQPSK) 1.4 MHz N
wAa A 42 (QPSK) 1.4 MHz

AAB# 4 (8PSK) 0.8 MHz N
mEZEEREE (4-QAM) 1.4 MHz
+ANEREEREY (16~QAM) 0.6 MHz
IR R g R # (64-QAM 0.4 MHz

fit & — FDMA f& & 3 50 5
N AMAEE

LMDS 440 5 ER B M2 G KA L E -

1. F#HEH A E (data-rate capacity) —FDMA $#E

SR HEENHE LMDS A 405 EREN AR EORTRE
AW EHETE AREREHTHNESR (sector) B ERIEBHAE

capacity of LMDS system = ( cell site number) x (cell site capacity )

cell site capacity = (number sector ) x ( capacity of sector )

14



BBIR AL T
(1) 183 4-QAM ¢y #E 3 E % 1.5 b/s/Hz

(2) %o : 4% A 5-MHz FDMA 4235 3t 2% 4-QAM 34 » Al 5— A £
1Bk % 5 x 1.5="7.5 Mbps> i 250MHz &4 43 & T 42 4££(250/5)
=50 {4288 > B4R ENIR iR % 375 Mbps °

2. ®AKHAPFEH~—FDMA HHR

LA L3k 0 FDMA 483842 % 5-MHz - 4838 5 250MHz B 0 B &
— &k (sector) &9 H F # 4 250/5=50 o

3. EHMEHEE —TDMA HE

TDMA % &89 EFHMESR R E 4 A FDMA 4 % F 4% 80> 5 TDMA
R4 EIEE R 64-QAM A% - Bk - TDMA % %85 A 83 o) E ok
7 o {25 & IRAE (signal levels) 8 - 475 7T 4% B 45 8248 694238 TDMA

S # 4,1\\

4. &AM P #H—TDMA H#R

THPERAKETNERT - IDMA 4 4 AE K EE - 4o
S24R W A 250MHz - TDMA #2:8 5 % SMHz - AR e85 48 £ F)
854 80 8 DS-0 #948:% » 8] TDMA % 45 B (sector) 7 F] #5424t
80 DSO0s x (250/5) = 4,000 DS0s 422 -

¥4 pe (cell) R4tz DS-0 F A3 > BlKE S (sector) #5&L 8
o & o3k 4w B 4 A S & 3R(sector ) TDMA % 443 5T 4242 20,000 DS—0
435 o

fw Bl B FDMA & #@ % » 20,000 DS—0 2835892 £ B8 - 4o
# 10 & 3 sector) (24 200,000 DS—0 4235 ) 45 % 7 & P9 324E 99.99%
P RAEET » iR E FAE 4 A 3~5 N E > ARAHEAR 200,000 4% A
X% -
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Bk > #4-TDMA & FDMA BRI X » UGS RERAEHER
AN E &R -

o~ AT

LMDS % #.48 28CGHz SE B M S5 HH 2R R BE » &4
BROR®R - B EXMEES (CCIR) CHRAEREZREER
J- o [ mAE S 0B ARAL > M BUE IR R RAE AR AR & 3% (sector) P R fm
He Fe] 2 483 dha -

LEBRATAEEFE L ZOMAERL L F%4248 % (multipath
fading) - {24 LMDS % 4 % FBEHB AR R X EHME 4
LMDS $a & 3% » Bp F RS R B RAASTHZE - = T8 E AR
AATEENG AP FAERY XK M LMDS 4 469 R G EBNE
TR FZ 0 LMDS R& ey H @y tia g » W4T 81830 BAB AT 838 20
By R & 22w (omnidirectional ) #.45 @ AR K 4% 45 A 35 b1 K
BITRDY ZEREHE . 5 TERBARBATEBNA L9 H
FATEE > f LMDS % %Kﬁ%%%%é&ﬂﬁﬁ%ﬁ BTE -

LMDS Z#tofo s BREBEREEM o ®ETLTEHR £
e R BEE B TEMBREzEs () BB REH 5
ERAPEPMRGEMNGESE (M BEX) > £k 2E 5 ER L e

A ] /
=

15 m!‘{—"
q&h__

M E s LMDS % &880k 35548 69 T 4%
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BB A K - RAIBES |4 T ¢

> BV EERE BT A A E o BRA T A A K 99.9%8F - iR 55
BETTE4NE  APEFEWIRRETRRZINAE 8 e
AFAmp P RAEPITHARERST i HFIEZHR
Heg T A A EIRF 2] 9999% %% » % EREEEMSERE S N E B
ol F E 99.999%0F - iR EIEEEA LA 25 NE o

> EBENEG TR BEREEE o 4v QPSK ~ 4-QAM ik B3B3k
FH10AE > 166-QAM BB EFEEA4 A S N E 2 64-QAM A% %
25 0E o

C BRESEREIEE - b - ABRWETHAE 99.99%85 % %
FEdEo B 3 NE (2R FES LMDS B34S PHIE THEE S
N

MR ERMEA

BREBXEARANAEETR EAFEHLEAL LMDS 2482
BRAR - RBARER - A4 AR ENERE S R BEEE > £
A8 HF & BRAE A R Rl 69 SR 0 do Ml o & 3R (sector) 8 EABJAIR A 40 5
EERRSNMEmE (S £44#50% > [ @ interferer) » £k > A% H
R AMERBLEAM  HHRAAKFREFH (pattern ) #¢ X 7% 3%

(main lobe ) 2] 5 7% 3% (sidelobe ) #24k (roll-off) &4 f& 4% ( steepness ) »
o RIMARRIE TR BB TARBARRERNEIR #4584
1338 K 2 AR R @ AL > T £ 48 1R 89 (& B (sector) & A AEFE 0 ko
Bl (b) Aisk " Fy 2R Ata BN ER KR - HAHHRL Ltk
T AR & B iR(sector) B R EH > wiE £ (a) FAF - BRI EER
Hetape o TR F % EER(sector)» ku B () AR (ERRF
F5 [F] — & 3k(sector) P [B] — 4B %4 F 49 R )
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ME A EARF 2, 3,and4 Z 4 fs

R (H)~EFE (V) BILTRHZEABR T Fr=6> BN
(Q)FTT © HEZK B A R R HAT T 42 4% 30-40dB #RiC ey 2k 7] 48/ > {240 R
R%ZEBRLCBEARELRBCHBZHEFR ZXZEE > ARt EH
BT Fr=4° B AD)AF > kD THEEE -

(@) Fy =6 (b) F =4

MEA 82 ER — KPR EIHL

BpEJRE AL (DCA) 2R 4% (Space Diversity )

EH &SRB (DCA, Dynamic Channel Allocation ) % #7 %] 4%
LMDS #% # k4% (upstream ) ML EJREZ0:E R SR ZTHHME » DCA
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E & ZEM% DECT & PCS » £ 4t 2 37 » 3,3 4o B8, & & 3 (sectors)— &
VA B T F SR B o B #b - — & 3k (sector) 0 B A7 3R B R SR iE 45 . (FCA,
fixed channel allocation )» LA DCA 4% 4if » #8847, 2 P 7 4 B B & 3% (sector)
AR ER > RE AR EER 13 4818 35 Ar 8% R 0542 (time slots)
BB R P oo DCA 6912 85 f1,3% -

® HITHEMEE I FRTATKEE R ER(sector)BE 3] €
R #9 & K (sector)

® BEBERERER D BN E B(sector) 2 S8 FHEE (O,
channel-to-interference ratios) 4% » BB AIE R BB A T IE
59 FCA ##ir > DCA BT T L2 R G A EERM AL AR

= ©°

=

® FimthEREE FCAMMZIALSIE > Dol EEsny 7
#8318 (subband) 2|4 - f DCA i 8] ML 8548 (time slot) 4%
# (minislot) 8B R T RS E

FAIR ARG (fading) A FH@EET > AEM S ERTALER
RAeRAE DCA FMER - PRI E A BB TENRE &5
—H P Lagz SAEHMAM(S SR BRBRE 1 $a@BBIsTi8) -
— TS AR R E R A DCA RN TS EAETFEIL A F

.
M~ LMDS =2 A

MR Wireless Access A8 B i » M Z W W o Bie B
BERAZHBOEL AL ST CRAEBERARELR > &
PEEAEZLEHNEZERRIIATYE » RYN S H S Es i

R E BRIREE TR L R/t 0 LMDS & 231812 s 374 fi ik
HE e
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B LMDS &4 TREE G2 2 XIS > LB — AL N2
T-% IGHz 89 F4248 % » Wk - LMDS 7T B A s B4R/ - 0%
V. BREERF (% 38Mbps) -
v o #Hg3k (Video Conferencing ) e
v EBEMRM (VOD) -
v @E#E% (Internet)
v PCS 78 THLH T -
v RIEBEHE -
vV RIS HER -
v RHMEE -
v BE#ER (LAN) REB49% (WAN) 4 -

2k 2

L= 4

\.{ (X0
rd
4

&

HAZEMERERER T LSRRG LEWT > ATBEEERE
FABHEAAT BEOHTHEH LMDS 2 Tk S e B4 o7
BRETEMAEAN  XBHREELHEANTLET—AREATRER
M AESGEARERLTEN NN EAS  OIEDHBEMR A XY
LMDS Bl ¥ HE (o4 =)  #0E% LMDS A4 #% ERET
BEE BHEA G IMDS £ AR SR THEMEB L% ik B AR

% (NID) 8955 » BRFBFAREERSHERBHRFH -
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Point-to-Multipoint Network Planning and Optimization
Short Description
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MULTILINK_PMP

MULTILINK-PMP the extension to the standard MULTILINK point-to-point functionality,
covering the needs of a PMP planner. The graphical user interface handling, printing
mechanism, and database handling are analogous to the MULTILINK functionality.
MULTILINK-PMP makes use of the powerful LS-MULTIBASE database and covers all
tasks involved in the planning and optimization of PMP networks.

e Site selection via LOS

¢ Site creation

* Base station creation

e Coverage prediction

e Link budgets

» Interference analysis

» Traffic analysis

¢ Optimization

¢ Display of leased lines

MULTILINK-PMP models a PMP network in a hierarchical structure using several network
elements. The basis is a “Base Station” to which several sectors can be attached. To each
sector several subscribers (terminals) can be linked.

Sector1 Sector 2

RX/TX RX/TX RX/TX
Sector 1 Sector 2 Tem1
HIHIE _ =
Base Staton1  [2/|8]|[ 2 Terminal 1 | &
(0] [0} (1] (0]
31313 3
W ] - -

22
© 2000 by LS telcom AG — Lichtenau — Germany



MULTILINK PMP

2 Technical and Subscriber Data

All data is kept in the LS-MULTIBASE database. The following tables are available:

» Site All site information (name, description, co-ordinates)
e Base Station / Sector ~ Administrative and technical data of the base station and sector
e Subscriber (Terminal) Administrative and technical data of the subscriber

¢ Antenna Antenna pattern specification (4 patterns per antenna)
e Device Technical data of the equipment used

o Feeder Technical data of feeders

e Attenuator Technical data of attenuators

* Modems Connection interfaces

s Services Areas Marketing data of potential traffic / customers

* Addresses Addresses of base stations

e Frequency plans Frequency plans (ITU, ETSI nomenclature)

Data can be entered either manually in spreadsheets, editors or using the standard ASCII
interfaces. Customer tailored import solutions are available on request.

38 PMPTablesPMPDB: Base Station 7 Sector Editor

. _Remark, FSDRG:
RHFODM Central Station Schmidt 12.000000
L0001 Tower nr. railway |Schmidt 8.000000
SCHOPFOO1 Fi office Bauer 9.000000

soeName 4 SUFTOMHE PR zim}: | Ele
S_RHF001 26100.000000 26800.000000 290.000000 -2.300000
S_RHFD02 26200.000000 26900.000008 180.000000 |-1.500000

Base Station / Sector Spreadsheer
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MULTILINK PMP

3 Basic Calculation methods :

3.1 Line-Of-Sight (LOS) Check

For each site or point on a map, a LOS check can be calculated. The height of the antennas
above ground level are specified as parameters. Results are overlaid on a map.

"BSPlan 2l
LOS Scan Result

3.2 Coverage Prediction

For coverage prediction several propagation modules are available. The propagation
parameters used by the different modules (e.g. rain zone, k-factor etc.) are configurable.
Coverage prediction results are the basis of all further network investigations.

Sight Check

Free Space Loss
E psteintPetersan
ITU-R Rechin
ITU-B Recds2
Morgha Heights

Propagation Modules
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MULTILINK_PMP

4 PMP Network Processor

The PMP processor calculates combined results of the individual field strength results
(coverage predictions). The following types are implemented at present:

* Maximum Field Strength
¢  Maximum Server

s Best Server

e (/1 at Maximum Server
e (/I at Best Server

The processor window offers a choice between the possible calculation modes, the calculation
area, and the resolution of the result;

Processor calculation

£

PMP Processor Window

4.1 Maximum Field Strength

Shows the maximum value of the field calculated from the different results (sectors) for each
location. There are no special parameters for this type.

Example:

25
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MULTILINK PMP

Maximum Field Strength Result

4.2 Maximum Server

The maximum server shows the sector with the maximum field strength for each location. The
minimum power threshold for definition of a server is configurable by the user. Interference is
not taken into account for this type of processing.

Example:

BLYDEG081A

- Station Name: BL70000614
Base Station Nerme: BL700006
4l ocation: DOYE3Y 38.442
47N33 14.43:

Maximum Server Result
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MULTILINK_PMP

4.3 Best Server

A best server for a specific location is defined by the following restrictions:

» Field strength is beyond a configurable threshold
* C/lis beyond a configurable threshold

Example:

S RES100100_mbs.mbs

T [T BL/000RA
% BLI0000S1A

Connected to Basestation: BL7000064
Antenna Angle: 270.00 ©
Polarization: H

Best Server Result

4.4 C/1 at Maximum Server

This result type shows the C/I value at a specific location, with reference to the maximum
SErver.

Example:

383
~t

© 2000 by LS telcom AG — Lichtenau — Germany



MULTILINK_PMP

C/l at Maximum Server Result

4,5 C/ at Maximum Best Scrver

C/T at maximum best server shows the C/I at a location, where the maximum server is also a
best server.

Example:

C/l at Maximum Best Server Result
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NK_PMP

MULTILL

4.6 Overlay on Maps

overlay plot.

All processor results can be overlaid on a map as an

Overlay on Map
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MULTILINK _PMP

5 Detailed Sector-Terminal Analys

Once a subscriber (terminal) is connected to a sector the link budget can be optimized and a
detajled interference analysis using the existing network can be performed. This analysis takes
into account the exact positions, the equipment and antennas.

5.1 Link budget (Terminal-Sector)

The results supplied by this analysis are:

o Link budget (fade margins)
¢ Geo-climatic losses
e Availability results

b o ¢ B O
Rain Alterraafion
Fhudipath Relabib,
Hutmath DUy

R e

PO A

Link Budget Analysis
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MULTILINK_PMP
5.2 Interference Analysis

The interference result is displayed in a separate window, showing all details of the existing
interference situation.

e e [ o Y e

PR

i

Interference Result
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Asla LMDS Frequency Plan - Country by Country Summary
[ TN T

USA, South America, Phllippines, India, Sri Lanka, SporeBAustralia {TBC} ~ Upstream

USA, South America, Philippines, India, Sri Lanka, Spore & Austratia {TBC) - Downstream

|
“ N A I I N O N A N N S
Nh.Nmo Na,amc

* Trlals conducted using Band 24-01 in Japan, Hongkong, Taiwan and Australia, etc.




Japan - Downstream

R I T Y Y A N I R A A Y O
26.485 26.665

To be allocated In Aprit 2000

* 22 GHz is allocated In Japan for Point-to-Point Microwave application

28-08

|_ !F.l_l_ IS I N R Y O A R N IO O | “
25.425 25.570
2608
Australia - Upstream
[ |
* NN S Y N S NS P et U O A O LT T 11 m;,#;_
Nw 930 28.140 . 31.225 31.

28-08
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Revised:  25lh August 1988 Rewslen 2

26 GHz Channel Plan - Country by Country Summary
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