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L&S

L& S Hochfreguenztechnik GmbH Dr. Manfred Lebherz  Dr.

Georg Schone 1991
Lichtenau
1998
L& SRadio Communication
L&S
FM, TV,

T-DAB,DVB-T trunked radio, Tetra, GSM,
UMTS/3G point-to-point, point-to-multipoint/WLL/LMDS

L&S Spectrum Management System
1. MULTIlink

1)

(2)
air fading
3) ( )
(4)
2. CHIRplus LM



(1) lattices

@)
3. CHIRplus BC
(1) ITU-R P370
(2 Epstein Peterson, Okumura Hata ...
©)

(4) T-DAB DVB-T
4. CHIRplus SAT
(1) Uplink  downlink
2)
3)
5. CHIRplusSW LF/MF

6. SPECTRAplan

(1) ITU
2
©)

7. MONITORplus
1)

(2) orbit avoidance verification |TU-R Rec.P765., P452.,ITU-T
Rec.P452-6

(3) Interference ITU-R Rec. P530

8. MULTIlink/ADMINIink



9. MULTIlink/ADMINIink

10. 20-25  propagation models
(1) 500kHz to 2MHz CHIRplus SW
(2) 2to 30OMHz CHIRplus SW, using ITU-R P533

(3) 30t0o 1,000MHz ITU-R P529-2, SM.329-7

(3.1) CHIRpluSMULTIlink,
(3.2) CHIRplus LM/ADMIN_LM
(3.3) CHIRplus LM/ADMIN_LM

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

(5) 1 to 40GHz

(5.1 MULTIink/ADMINIink
(5.2 Power Flex Density CHIRplus SAT/ADMIN_SAT
L&S
LMDS
LMDS

LMDS MULTIlink-PMP



Siemens

Siemens

Siemens
TransXpress WALKair

WALKair
BS
W Capacity of up to 64Mbit/s per sector

B Services. leased lines, framerelay, IP, ISDN-PRA, ISDN-BA, POTS,
and ATM

B Interfaces: G703 El 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
TS
B Bandwidth: 64Kbit/sto 4Mbit/sper TS
B Interface: G703, V.35, V.36, X.21, 10Base T
B Signaling: V5.2

B Modular and fault-torlant architecture

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

B 3Km range for 26GHz



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

B Frequency reuse

SMF and RTTR

)2)

Microcells Feeder

=
LAN, PABX .\\\T
= Voice Switch
Data Switch
== I ISP
n
Internet TS
server -
—=r _
TSTerminal Sation  1SDN-BA, GSM/CDMA/DECT
BS Base Station POTS Micro Cells

WALKair: The PMP wireless access system for different applications



LMDS Loca Multipoint Distribution System
24GHz

i
N
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Residential
Subscribers
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F ¥ ndustrial/
Institutional
Subscriber

LMDS
L Locad —
28GHz Line of
Sight 3-5
M Multipoint —
D Distribution —
S Service — LMDS



LMDS

LMDS
LMDS
80,000
LMDS
> 1/4~1/5
>
> LMDS
ATM P
LMDS
HFC
LMDS MMDS |SATELLITE
$350 $250 $300 $200
<1GHz 250MHz 220MHz 36MHz
~300MHz 40MHz ( )




LMDS

LMDS
(1) (NOC)
NMS NOCs
2 fiber-based infrastructure
SONET optica carrier OC -12 OC-3 DS3
ATM IP
PSTNs
3 ( Base station)
4 CPE
CPE (TDMA) FDMA)
(CDMA) CPE level O
DO POTS 10BaselT DSI1(unstructed or

structed) framerelay ATM25 serial ATM(over T1,DS-3,0C-3,0C-1)

10



LMDS

LMDS

Connection

Co-
Sited Base Station

9Q0-, 45, 30-, 225- 15- beamwidth
multiple sector 4,8,12, 16
24

IDU
ODU

Connection

indoor unit

sector

TDMA, FDMA, CDMA

11



TDMA  FDMA

= mmm

(TDM)
( ) (
) (D
(FDMA)
FDMA
TI'.'III/
JFOMA 1)
| (TDMA)
Shared}
TOMA
TDMA
TDMA FDMA
FDMA
TDMA
DS-3 DS-1
FDMA FDMA
FDMA FDMA
10BaseT

TDMA

12



FDMA  TDMA

FDMA
TDMA
(blocking levels)
FDMA
TDMA
TDMA FDMA
75 85 91
FEC
88
FDMA  TDMA
MAC MAC
MAC 65 90
burstiness TDMA bursty
FDMA
TDMA bursting FDMA

TDMA FDMA

13




LMDS

LMDS PSK  AM
TDMA 64-QAM FDMA
2 Mbps CBR
BPSK 2.8 MHz
DQPSK 1.4 MHz
QPSK 1.4 MHz
8PSK 0.8 MHz
4-QAM 1.4 MHz
16-QAM 0.6 MHz
64—-QAM 0.4 MHz
FDMA
LMDS
1. data-rate capacity FDMA
LMDS
sector

capacity of LMDS system = cell sitenumber X cell site capacity
cell site capacity = number sector X capacity of sector

14




1 4-QAM 1.5 b/s/Hz

2 5-MHz FDMA 4-QAM
5x15=75Mbps 250MHz (250/5)
=50 375 Mbps
2. FDMA
FDMA 5-MHz 250MHz
sector 250/5=50
3. TDMA
TDMA FDMA 80 TDMA
64—QAM TDMA
signal levels TDMA
4. TDMA
TDMA
250MHz TDMA 5MHz
80 DSO TDMA sector

80 DSOs x (250/5) = 4,000 DS0s

cell DS-0 sector
5 sector  TDMA 20,000 DS-0
FDMA 20,000 DS-0
10 sector 200,000 DS-0 99.99%

3~5 200,000

15



TDMA FDMA

LMDS 28GHz
CCIR
sector
multipath
fading LMDS
LMDS
LMDS
LMDS

omnidirectional

LMDS
LMDS

LMDS

16



< 99.9%

14 8
99.99% 5
99.999% 2.5
< QPSK 4-QAM
10 16-QAM 5 64-QAM
2.5
< 99.99%
3 LMDS
LMDS
(sector)
Sl S | interferer
pattern
main lobe sidelobe roll-off steepness
(sector)
b Fr
(sector) a
(sector) C

(sector)

17



@F:=2 (b) Fr=3

C A
B A B B
A B A A
C B
2,3and 4
H V FR =0
(@ 30-40dB

DCA Space Diversity

DCA, Dynamic Channel Allocation
LMDS upstream DCA

18



DECT PCS
(sector)
fixed channel allocation DCA

DCA
)
(sector)
[ (sector)
channel-to-interference ratios
FCA DCA
) FCA
subband DCA
minislot
fading
DCA
9l (S
DCA
LMDS

Wireless Access

LMDS

19

(sectors)
FCA,
(sector)

time dots

(sector)

Cll,

time dot



LMDS

D N N N N Y N NN

NI

LMDS
1GHz

PCS

LMDS
38Mbps
Video Conferencing
VOD

|l Nt ernet

LAN WAN
LMDS
LMDS
LMDS
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