APPENDIX C: PATH LOSS DISTRIBUTIONS

Figures C-1 through C-26 show the path loss distributions for a selection of residential and high-
rise buildings. In each LOS caption, the free-space path loss is calculated for comparison.
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Figure C-1.  Path loss distribution for residence 1, LOS. Free-space path loss: 68, 75,
and 85 dB at 912, 1920 and 5990 MHz, respectively.

77



2,000 ¢
1 Moz MHz
® 1,500 -
B=
o
a
Bat)
S 1,000-
"6 4
5 )
)
g
= 500
Djuln-..u.....l.'!l.-.'.;- T T T T
77 87 97 107 117 127 137 147 157
Path Loss (dB)
2.000 _[__.‘ S ———
M 1920 MHz
@ 1,500
= 1
g |
i) |
[ 1
2 1,000+
s 1
2 ]
[ ]
2 s00-
4| |
:,. 1
0 - '
77 B7 97 107 117 127 137 147 157
Path Loss (dB)
2,000 e
] M 5550 MHz
© 1,500 4
= 4
o
g g
@ j
o
© 1,000+
]
E j
£ ]
=1
= 500+
..ll."‘.“l"."‘.“r'r'r‘TTr'l—ﬁ

77 a7 97 107 117 127 137 147 157
Path Loss (dB)

Figure C-2. Path loss distribution for residence 1, NLOS.
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Figure C-3. Path loss distribution for residence 2, LOS. Free space path loss: 71, 77,
and 87 dB for 912, 1920 and 5990 MHz, respectively.
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Figure C-4. Path loss distribution for residence 2, NLOS.
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Figure C-5.  Path loss distribution for residence 3, LOS. Free-space path loss: 70, 76 and
86 dB for 912, 1920 and 5990 MHz, respectively.
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Figure C-6. Path loss distribution for residence 3, NLOS.
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Figure C-7. Path loss distribution for residence 5, LOS. Free-space path loss: 66, 73 and
82 dB at 912, 1920 and 5990 MHz, respectively.
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Figure C-9.  Path loss distribution for residence 7, LOS. Free-space path loss: 70, 77 and
87 dB at 912, 1920 and 5990 MHz, respectively.
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Figure C-10. Path loss distribution for residence 7, NLOS.
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Figure C-11. Path loss distribution for high rise 1, floor 1, LOS. Free-space path loss: 72,
78 and 88 dB at 912, 1920 and 5990 MHz, respectively.
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Figure C-12. Path loss distribution for high rise 1, floor 1, NLOS.
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Figure C-13. Path loss distribution for high rise 1, floor 9, LOS. Free-space path loss: 72,
79 and 89 dB at 912, 1920 and 5990 MHz, respectively.
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Figure C-14. Path loss distribution for high rise 1, floor 9, NLOS.
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Figure C-16. Path loss distribution for high rise 2, floor 1, NLOS.
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Figure C-18. Path loss distribution for high rise 2, floor 11, NLOS.
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Figure C-19. Path loss distribution for high rise 3, floor 1, LOS. Free-space path loss: 69,
76 and 86 dB at 912, 1920 and 5990 MHz, respectively.
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Figure C-20. Path loss distribution for high rise 3, floor 1, NLOS.
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Figure C-21. Path loss distribution for high rise 3, floor 11, LOS. Free-space path loss:
74, 80 and 90 dB at 912, 1920 and 5990 MHz, respectively.
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Figure C-22. Path loss distribution for high rise 3, floor 11, NLOS.
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Figure C-23. Path loss distribution for high rise 4, floor 3, LOS. Free-space path loss: 77,
83 and 93 dB at 912, 1920 and 5990 MHz, respectively.
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Figure C-24. Path loss distribution for high rise 4, floor 3, NLOS.
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Figure C-25. Path loss distribution for high rise 4, floor 15, LOS. Free-space path loss:
77, 83, 93 dB at 912, 1920 and 5990 MHz, respectively.
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Figure C-26. Path loss distribution for high rise 4, floor 15, NLOS.
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APPENDIX D: BUILDING PENETRATION LOSS DATA

The following tables show the calculated penetration losses for the residential and high-rise
buildings measured.

Table D-1. Mean LOS Penetration Losses for Each Residence

Frequency Residence Mean o (dB)
(MHz) Loss (dB)

1 6.3 6.3

2 4.9 6.6

3 8.1 7.1

912 4 4.6 6.6
5 9.2 7.4

6 9.0 7.2

7 9.1 7.6

1 7.0 7.4

2 8.3 7.5

3 12.4 8.9

1920 4 6.7 7.9
5 11.1 9.8

6 9.9 10.2

7 12.5 8.7

1 10.7 7.7

2 9.3 7.1

3 18.5 10.3

5990 4 14.1 9.1
5 16.6 10.4

6 13.2 10.8

7 17.9 9.9
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Table D-2. Mean NLOS Penetration Losses for Each Residence

Frequency Residence Mean c (dB)
(MHz) Loss (dB)
1 6.1 6.1
2 29 6.0
3 5.8 6.6
912 4 6.4 6.2
5 10.5 7.6
6 7.3 7.3
7 6.5 6.3
1 8.4 6.9
2 3.6 8.0
3 12.3 8.6
1920 4 9.8 6.4
5 11.8 10.5
6 8.9 8.7
7 11.6 7.5
1 10.2 7.4
2 11.5 9.0
3 18.5 9.4
5990 4 12.5 7.5
5 11.8 11.0
6 13.4 9.3
7 13.6 8.5
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Table D-3. Mean Penetration Losses for All Residences (Calculated From Tables D-1 and D-2)

Path Frequency (MHz) | Mean Loss (dB)

LOS 6.9
NLOS 912 6.0

Both 6.4

LOS 8.3
NLOS 1920 84

Both 8.4

LOS 11.1
NLOS 5990 12.5

Both 11.7
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Table D-4. Mean LOS Penetration Losses per Floor for Each Residence

Residence | Frequency Mean Loss (dB)
(MHz) Ground Floor | Second Floor | Basement
912 5.7 12.9
1 1920 6.0 N/A 17.8
5990 9.5 21.8
912 3.8 7.2
2 1920 6.7 13.4 N/A
5990 7.8 13.7
912 7.1 15.3
3 1920 11.2 N/A 27.5
5990 17.3 36.7
912 5.5
4 1920 6.7 N/A N/A
5990 16.2
912 8.1 9.2 19.9
5 1920 10.9 9.5 30.6
5990 17.6 14.0 38.8
912 7.2 9.5 18.1
6 1920 7.8 10.5 29.1
5990 12.8 11.7 353
912 7.8 8.6 19.6
7 1920 11.1 10.1 26.2
5990 17.2 16.7 37.5
912 6.5 8.6 15.2
Mean 1920 8.6 10.9 26.2
5990 14.1 14.0 34.0
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Table D-5. Mean Penetration Losses for Each High Rise

Path Frequency (MHz) High Rise Mean Loss (dB) CJ (dB)
1 17.5 8.8
2 11.2 9.4
912
3 14.4 12.5
4 7.4 12.1
1 18.9 9.6
2 15.4 11.1
LOS 1920
3 16.6 14.5
4 10.0 14.3
1 22.7 9.4
2 19.4 11.0
5990
3 23.2 14.5
4 19.0 13.0
1 14.0 2.2
2 11.7 4.0
912
3 13.9 6.3
4 8.0 2.5
1 12.4 3.8
2 14.8 5.1
NLOS 1920
3 20.1 9.0
4 59 1.8
1 209 1.3
2 19.2 4.3
5990
3 25.5 8.5
4 16.4 1.4
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Table D-6. Mean Penetration Losses for All High-rise Buildings (Calculated From Table D-4)

Path Frequency (MHz) Mean Loss (dB)

LOS 11.1
NLOS 912 11.2

Both 11.2

LOS 13.9
NLOS 1920 10.5

Both 11.9

LOS 20.7
NLOS 5990 19.4

Both 20.0
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building attenuation losses, standard deviations, cumulative probability distribution functions,
and correlation coefficients. The analyses were used to characterize propagation effects and
provide a comparison between three frequencies, two cell environments, and two transmission paths.
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