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|ntroduction

e Local Multipoint Distribution Service (LMDS)

— Last mile solution to provide BWA to fixed networks

— Operating in the 27.4GHz and higher frequency spectrum
o Target User Classes

— Corporations (large business)

— Small and Medium-sized Enterprises (SME)

— Small-Office and Home-Office Users (SOHO)

— Private Households (HH)

 Target Services

— Voice, one-way video distribution, interactive video, video-on-
demand, and real-time video conferencing with high speed
Internet access.




Introduction (con...)

 Merits Over Wired Solution

— Large bandwidth, high data rates, lower installation cost, ease of
deployment, cost-effective network maintenance.

* Propagation Issues
— More favourable compared to mobile comm. system
— Most susceptible to rain effects (depolarisation, excess |loss)
— Building blockage and vegetative losses reduce coverage
— Frequency selective fading occurs at high data rates
— Highly directional antennas at receiver side
— Accurate channel models are required for the system design



Measurement Setup

 Transmitter Block Diagram
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 Receliver Block Diagram
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23dB STDCC Technique



-60

-B5 L

_Fo L

75 |

20 L

-85 |

—90 |

Total received power (dBm)

-85 1

=100 b

o5 | + . Bad channel

-110

0 1000 2000 000 4000 S000 G000
Distance from transmitter (m?)

- Total received power(dB)P. =P, +G, +G. —3244-20log(f;1,4,,) — L.,
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» Additional loss caused by climatic conditions, multipath and shadowing
effects from surrounding buildings, foliage etc.,
* Dominant effect at lower distance of separation.

* Link margin has to be provided to compensate this excess loss.
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* High delay values are due to the presence of significant multipath
components

» Also depends on the received signal to noise ratio.

» Useful in the design of equaliser and selection of suitable data rate.

e For normalised delay spreads (bit rag*of 0.6 or higher irreducible
errors tend to occur.
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» Low excess loss and low delay spread corresponds to a less dispersive
and less attenuated good channel.

* High delay spread but less excess path loss corresponds clear LOS
receiver locations at larger distance.

e High delay spread and high excess loss corresponds to the partially
blocked nearby receiver locations surrounded by high rise buildings.



Static Channel Models

e Good Multipath Models for Good Reception

Mormalised power (dB)

— Environment loss is less than 12dB
— Delay spread range from 10 to 20ns

Excess Tap gain (Model 1) | Tap gain (Model 2)
Delay (ns) Numeric dB Numeric dB
0 0.74 -2.65 0.48 -6.31
20 1 0 1 0
40 0.40 -8.05 0.66 -3.67

Good Channel
Model

THUTTTTQAND S W POV (WL )

20

Excess delay (ns)

' Good Channel
Model2

)

Excess delay (ns)




Static Channel Models Con...)

 Moderate Multipath Models for Good Reception
— Environment loss is less than 12dB
— Delay spread range from 20 to 70ns

Excess Tap gain (Model 3) | Tap gain (Model 4)
Delay (ns) Numeric dB Numeric dB

0 0.12 -18.18 0.29 -10.86

20 0.92 -0.69 1 0

40 1 0 0.79 -2.00

60 0.21 -13.45 0.08 -21.86

80 0.06 -24.54 0.10 -19.68

100 0.10 -20.00 0.09 -20.79
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— Delay spread range from 10 to 100ns

Excess Tap gain (Model 1) | Tap gain (Model 2)
Delay (ns) [Numeric dB Numeric dB
0 0.24 -12.36 0.48 -6.37
20 1 0 1 0
40 0.94 -0.50 0.58 -4.70
60 0.17 -15.56 0.12 -18.16
80 0.10 -20.00
200 0.10 -19.91
280 0.12 -18.71
300 0.15 -16.74
340 0.12 -18.68
360 0.13 -17.65

Mormalised power (dB)

Mormalised power (dB)

Static Channel Models Con...)

 Channel Models for Moderate Reception
— Environment loss is in the rage of 12 - 26dB
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— Delay spread range from 10 to 150ns”

— Block holes
Excess Tap gain (Model 1) | Tap gain (Model 2)
Delay (ns) |Numeric dB Numeric _ dB

0 0.70 -3.05 0.70 -3.12
20 1.0 0.0 1.00 0
40 0.62 -4.10 0.52 -5.68
60 0.24 -12.31
80 0.35 -9.24
100 0.37 -8.64
120 0.24 -12.34
140 0.21 -13.43
200 0.23 -12.7
220 0.20 -14.1
260 0.27 -11.32
280 043 -7.27
300 042 -7.44
320 0.27 -11.3

Marmalised power (dB)

Mormalised power (dB)

Static Channel Models Con...)

 Channel Models for Poor Reception
— Environment loss is in the rage of 26 - 40dB
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Static models are simple and easy to understand

Channel is classified according to the signal reception
— sub classification based on the multipath contribution
— Further classification according to impulse response shape

Predicts lower delay values than those observed from
measurements

Channel Type Mean Delay Excess Loss
Delay (ns) | Spread (ns) (dB)

Modell 15.46 11.96

Good Model2 22.46 14.61 0-12
Model3 31.72 18.16
Model4 27.10 16.65

Moderate | Modell 28.97 16.67 12 -26
Model2 35.27 50.89

Bad Modell 18.87 13.69 26 —40
Model2 85.35 75.84




Ti vari | | Model
Impulse response completely describes the radio channel:
— represented by a tapped delay line model at any timg,

N-1 )
h(t,,T) =c; S m(T,)0(t, —T,)e /(@In*?)
n=0

— T Is theexcess delayn is tap index and N is the total number of taps.
— m(7) gives the tap gains of various multipath delayed components
— ¢, models the time varying nature of IR (based on measurements)
— @is the uniform random phase in the range of [0,8)

Tap gain distribution is given by,

r,-T, ?
m(T,) =aexp = 00




Time Variant Channel Models (Cont.)

Table 6. Summary of channel model parameters

Case | Peak time, | Attenuation| Decay |[Excess delay
(i) Tp (nS) factor, i | factor. (3 T (ns)

1 40 1.0 Bi 040

40 1.0 B 40 - 100
2 100 0.1 Bs 100 - 250
3 320 0.1 B | 250400

Table 7. Classification of propagation channel

Parameter| Urban Suburban Rural
¢ (dB) 10— 6 53 5-3
B 20— 100 50-120 | 50-120
3, 620 10 — 25 10 — 25
Ba 0.5- 10 1-10 0
R4 550 0 0
T (ns) 400 250 100
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Any
Questions

Please!

Thank You!




