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© 1992 DeLorme May

Scale 1:100,000 (at cenler)

2 Miles

Figure 5. LMDS area coverage survey map, Boulder, CO.
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Figure 6. LMDS area coverage survey,
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Figure 7. LMDS area coverage survey, receiver station location map,
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Repeater

Figure 8. Passive repeater test geometry.

Tx

Obstruction

Figure 9. Diffraction study test geometry.
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Station

DOC SF
DOC sF

Date

12111/82
12/111/82

Table 1. 30.3 GHz Broadband Area Coverage Data

Calibration Files
Rx LOS OLOS OLOS File Code

D(m) ® ®

1051 1 cdp4 s
1051 1 c4p5 |

Stations Grouped According to Transmitter Height

Transmitter Williams Towers 13th Floor

Station

DN G AL WN=

UNNB@sIsazanz

24

PREBLEY

Date

12/23/92
12/23/82
12/23/92
12/23/92
12/23/92
12/23/82
12/23/92
12/23/92
12/22/92
12/22/92
12/22/92
12/22/92
12/22/92
12/22/92
12/22/92
12/23/92
12/22/92
12/24/32
12/24/92
12/24/92
12/24/92
12/24/92
12/24/92
12/24/92
12/24/92
12/24/92
12/24/92
12/28/92
12/28/92
12/28/92
12/28/92
12/28/92
12/28/92
12/28/82
12/28/82
12/28/92
12/23/92
12/23/92
12/23/92
12123/82

Rx
H(m)

34
34
6.8
34
85

34
3.4
6.8
34
6.8
6.8
68
34
6.8
3.4
6.8
6.8
6.8
6.8
6.8
6.8
6.8
6.8
6.8
6.8
6.8
6.8
6.8
6.8
S.1
5.7
6.0
6.8
6.8
57
6.8
8.5
6.8
85
85

Rx LOS OLOS OLOS File Code
D(m) ®
1981 1 uip8i s
2743 1 uip84 s
2819 1 u2pi s
3749 1 u2p3 s
3748 1 u2pb s
4084 1 u2pi5 s
4435 1 u2pi6 s
4252 1 u2p24 s
4627 1 uip54 s
5437 1 uip61 s
5588 1 uipb4 s
6377 1 uip66 s
5452 1 u1ps8 s
5351 1 uip58 s
6855 1 uip70 s
4431 1 1 u2p26 s
5258 1 uipS6 s
4707 1 u2p28 s
4758 1 1 u2p30 s
4798 1 u2p32 s
4749 1 1 u2p34 s
4873 1 u2p36 s
4873 1 1 u2p38 s
4846 1 1 u2p40 s
4940 1 u2p44 s
5004 1 1 uzp47 s
5004 1 1 u2ps52 s
4495 1 u2ps3 s
4497 1 u2p55 s
4497 uz2p57 s
4489 1 u2ps8 s
4656 u2pé1 s
5033 u2p63 s
5105 u2p6s s
5143 1 u2p67 s
5174 u2p69 s
3485 1 uip79 s
3485 1 u2p7 s
3485 1 uzp10 s
3485 1 u2pii s

20

A(db)

19
19

A(db)

-
W o oocoow

—

000000000000 0DO00O0O0O0OO0O0MO0OO0OO0O0OO0O0O0O0O00O0O

G(db)

35
35

0]
P
a
o
=

5888885888888 88888888888888888888888888

Rel

(dB)
-10.1
-10.1

Rel
(dB)

-10.1
-10.1
06
-10.1
5.6

44

-15.6 .

21
-10.1
4.4
44
21
-15.7
-3.1
-15.7
-7.9
-7.9
-3.1
-3.1
-15.7
0.6
44
6.1
56
0.6
77
4.4
-10.1
-5.6
21
0.6
-0.6
4.4
0.6
-7.9
-5.6
-10.1
0.6
-10.1
-10.1

RxG
(dB)
5.9
59

(dB)

16.8
239
334
209
344

44.4
1.4
421

299
44.4
44.4
421

243
36.9
243
321

321

369
36.9
183
394
44.4
46.1

34.4
394
47.7
44.4
299
34.4
421

394
39.4
44.4
39.4
321
344
299
39.4
209
299



Station Date Rx
H(m)
36 12/28/92 6.0
37 12/28/92 6.0
38 12/28/92 6.8
39 12/28/92 6.8
40 12/29/92 8.5
41 12/29/92 8.5
41 12/29/92 6.8
42 121209/92 85
42-n 12/29/92 7.7
42 12/29/92 8.5
43 12/29/92 6.8
43 12/29/82 8.5
44 12/29/92 85
45 12/22/92 6.8
Transmitter Williams Towers Sth Floor
Station Date Rx
H(m)
1 12/17/192 34
1 12/31/92 34
2 12/18/92 34
2 1/5/93 52
3 12/18/32 85
3 12/18/92 85
4 12/18/92 34
4 12/118/92 8.5
5 12/18/92 8.5
6 12/18/92 3.4
7 12/18/92 85
8 12/18/92 34
8 122192 3.4
9 1221192 7.7
10 1221192 36
11 12121192 3.4
12 12721192 3.4
13 12/21/92 6.8
14 122192 3.4
15 1/4/93 6.8
16 12721192 6.8
17 12/30/92 6.8
18 12130192 7.8
19 12/30/92 7.8
20 12130/92 6.8
21 12/30/92 6.8
22 12/30/92 6.8
23 12/30/92 6.8
24 12/30/92 6.8
25 12/30/92 6.7
25 12130/92 7T

Table 1. 30.3 GHz Broadband Area Coverage Data, (cont.)

Rx
D(m)
5241
5316
5279
5293

4570
5134

5134
4844
4844
4844
6927
6927
7231
4642

Rx
D(m)

1981
1981
2743
2743
2819
2819
3749
3749

4252
4627
4627
5437

6377
5452
5351

4431
5258
4707
4758
4798
4749

LOS OLOS
®

- A b

LOS OLoS
®

T R R Qi Y [

- ok oA -k

- edh =k Ak ok

oLos
(b)

oLos
(b)

21

File Code

u2p73
u2p77
u2p81
u2p79
u2p83
u2p8s
u2p8s
u2p91
u2p89

u3pi

u3p3

u3pS

u3p?
ulp72

File

uip2
u3p37

uip4
u4p18

uip8

uip?
uipi0
uiptt
uipld
uip17
uip20
utp22
uip2s
uip32
uip35
uip38
uip42
uip46
uip44
u3p80
uip29

u3p8
u3p10
u3pi2
u3pi4
u3pi6
u3pis
u3p20
u3pz22
u3p24
u3p26

L I I Y I R R R )

Code

mmwmuwmmmmummmmmmmmmmmwmwm_m_m._

Adb)

O00O0OOCOO0DOOOO0OO0O0OO

A(db)

13

OOC)DDOOOODOOODOOOOOOODOOOOCID

G(db)

stsasa8a888888

G)
2
o
5
=

8885888858588 8L888888888888888

Rel
(dB)

6.1
6.1
6.1
-10.1
95
6.1
6.1
0.6
-7.8
0.6
7.7
77
123
-10.1

Rel
(dB)

-10.1
-18.7
119
2.1
11.2
86
95
-0.6
06
-10.1
123
21
-145
9.5
56
-10.1
5.6
21
-15.7
2.1
-10.1
-10.1
21
-10.1
2:1
0.6
21
95
21
21
21

RxG
(dB)

451

46.1

46.1

299
49.5
46.1
46.1
394
322
39.4
477
47.7
523
299

RxG
(dB)

119
113
469
42.1
46.2
436
495
39.4
394
299
523
421

485
34.4
299
344
421
24.3
421
299
29.9
421
299
42.1
394
421
485
421
421
421



§

RS aLR2888898RRRBE28BRNN

Date

12/30/82
12/30/92
12/30/92
12/30/192
12/31/192
12/31/192
12/31/82
12/31/82
12/31/92
12/21/92
12721182
1/4/93
1/4/83
1/4/93
1/4/93
1/4/33
1/4/93
1/4/33
1/4/93
1/4/93
12/21/82
1/5/93
1/5/93
1/5/93
1/5/93

Table 1.

H(m)
6.8
6.0
6.0
6.0
6.8
6.8
6.8
6.0
6.8
85
8.5
6.8
6.8
6.8
6.8

85
6.8
85
85
85
85
8.5
6.8
6.8

Transmitter Table Mountain

Station

1-hD
1-vD
1-vR
1-WWT
6-vD
6-vWT
8-hD
8-vD
8-VWT
14-hD
14-v
14-vD
14-vM
14-vWit

Date

1/15/83
1/15/93
1/15/93
1/15/83
1/15/93
1/15/83
1/15/93
1/15/83
1/15/93
1/15/93
1/15/93
1/7/93
177/93
177/183

Rx
H(m)

85
8.5
85
85
85
8.5
85
8.5
85
6.8
6.8
6.7
6.8
6.8

30.3 GHz Broadband Area Coverage Data, (cont.)

Rx
D(m)
4495
4497

2743

Rx
D(m)

1881
1981
1881
1981

LOS OLoS
®

P T e ey

LOS OLOs
®

oLos
(b)

OLOs
(b)

File

u3p28
u3p30
u3p32
u3p3s
u3p42
u3p45
u3p47
u3ps0
u3p53
uipSi-n
uip52
u3p55
u3p58
u3p64
u3p62
u3p66
u3p73
u3p74
u3p78
u3p82
uip49
u4p1
u4p7
u4p10
u4p19

File

udp37

u4p32
udp31
u4p28
u4p30
u4dp31
u4p27
ud4p25
u4p20
udp22
udp24

* Note - Transmitter Height = 40 m for Williams Village Towers 13th fioor.
Transmitter Height = 16 m for Williams Village Towers Sth floor.
Transmitter Height = 1 m for Table Mountain

t =trees
b = building
code : s = short, | = long

22

Code

0000000000000 00no0 0 o000 0o

Code

wn oo ono0no6o0nnonnoon

A(db)

0000000000000 O0O00DO0OO0O0DO0OO0O0O0O0O0O0O

A(db)

Oo0oO0oOO0OO0O0DO0OO0ODO0OO0OO0OO0O0O0

G(db)

S858888885888888888888888

@
-
o
XA

85585555888888

Rel
(dB)
56

21

4.4

3.0

21
56
78

21

6.1
105

-10.1

6.1

95

21
7.4
056

-15.7

05

06

6.1
6.1
6.1
11.2
6.1

Rel
(dB)

95
9.5
105
105
9.5
95
10.5
-3.1
9.5
0.6
-7.9
-10.1

123

RxG
(dB)
344
421
44.4
430
421
344
322
42.1
46.1
50.5
299
46.1
495
42.1
326
39.4
24.3
405
394
495
46.1
46.1
46.1
51.2
46.1

RxG
(dB)

495
495
505
505
495
495
505
36.9
49.5
39.4
3241

433
523
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Received Power

.TC.L conl 1 I [’ l £
(1]
8
1 ) 5
Impulse Nurmber

Excess Path Loss

Excess Path Loss (dB)

100 200 300 400 500 600
Impulse Number

Figure 11.  Station 26, recordings using 16-m transmitter, wideband data, time
series plots: received power and excess path loss.
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Noise + 3 dB Threshold
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Figure 12.  Station 26, recordings using 16-m transmitter, wideband data, time
series plots: delay spread using three thresholds.
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Figure 13.  Station 26, recordings using 16-m transmitter, wideband data, time
series plots: ratio of PDP peak amplitude to tail amplitude (DYR), and
the correlation bandwidth of the PDP.
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Minimum Delay Spread PDP

Power(V?)

120 125 130 135 140
Time(ns)

Maximum Delay Spread PDP

Power(V?)

0 E h .
120 125 130 135 140
Time(ns)

Figure 14.  Station 26, recordings using 16-m transmitter: minimum delay spread
PDP and maximum delay spread PDP.
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Figure 15.

FFT of Minimum Delay Spread PDP

09 f

0.85 \
oof ——

Amplitude
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-9

/

o:a . 5 \
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Station 26, recordings using 16-m transmitter: real FFT’s used for
correlation bandwidth calculations.
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Complex Spectrum Magnitude
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Figure 16.  Station 26, 16-m transmitter: magnitude of complex FFT and normalized
excess path loss spectrum.
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