6.3 Simulation Case 3: Cross Country Scenario with 100% Spectrum Overlap

The third Smulation case examines cross-country sysem scenaio with the complete overlap
between spectrum dlocations for the two sysems. The outline for the spectrum reuse is
presented in Fig. 3. Except for the spectrum dlocation dl other sysem parameters remain as
they are specified in Table 2. The cels are configured as omni-directional with antenna patterns
asshowninFig. 14.

The results of the smulations for different loading cases are presented in Figs 36 to 46.

Comparing smulation cases 1 and 3, one notices an increased level of interference for the case
of 100% sgpectrum overlap. This increase is more readily observed in cases of high network
loading. For example, comparing Figs 22 and 43, one notices that in the case of 75% loading,
the probability of experiencing the SINR degradation of 1dB increases from 0.18 to 0.58%.
However, both numbers are very smal and despite the increase, the overdl impact stays quite
gmdl.

The best indication of the overdl impact can be obtained from Fig. 45. It can be observed that
even in the worst-case scenario of 75% loading, the relative decrease of the forward link capacity
stays below 2%. The 100% spectrum overlap scenario is never expected to operate under such
high loading and therefore, the impact on the forward link capacity will dways be smdler than
2%.

For the sake of comparison with other smulatiion scenarios, the important results for smulation
case 3 aresummarized in Tables9 and 10.

Table 9. Probability of experiencing SINR degradation larger than 1dB

Loading [%0] System 1 [%] System 2 [%0] Average [%0]
25 0 0 0
50 0.02 0.02 0.02
75 0.7 0.45 0.58

Table 10. Averagereverselink TX power

Loading [%0] System 1 - mean System 2 - mean Average TX power
TX power [dBm] TX power [dBm] [dBm]
25 9.12 9.27 9.20
50 11.06 11.19 11.13
75 14.97 15.29 15.13
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SINR degradation (System 1)[dB]

SINR degradation (System 2)[dB]

Figure 36. Time domain SINR degradation for the cross-country configuration, 25% pole point
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Mean =9.1244 dBm, Std =2.5663 dB, Count =28804
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Figure 38. Didribution of the aircraft transmit power for cross-country configuration, 25% pole
point loading and 100% spectrum overlap
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Figure 39. Time domain SINR degradation for cross-country configuration, 50% pole point
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Mean =11.106 dBm, Std =2.9136 dB, Count =57608
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Figure 41. Didribution of the aircraft transmit power for cross-country configuration, 50% pole
point loading and 100% spectrum overlap
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Figure 42. Time domain SINR degradation for cross-country configuration, 75% pole point
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Mean =14 968 dBm, Std =3.6302 dB, Count =86412
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Figure 44. Didribution of the arcraft transmit power for cross-country configuration, 75% pole
point loading and 100% spectrum overlap
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6.4 Simulation Case 4: Airport Scenario with 100% Spectrum Overlap

The fourth smulation case examines the arport scenario with 100% overlap between spectrum
dlocations for the two systems. The outline for the spectrum reuse is presented in Fig. 3.
Except for the spectrum dlocation al other sysem parameters reman as they are specified in
Table 2. The cdls are configured as three sectored with antenna patterns as shown in Fig. 25.

The results of the smulations for different loading cases are presented in Figs 46 to 45.

From the cross system interference standpoint, this scenario represents the absolute worst-case.
Due to 100% spectrum overlap, the cross-sysem inteference potentiad is increased.
Additiondlly, since geogrgphica area of the arport is rdaively smdl, the possbility of a close
encounter between the two systems aircraft is much higher than in the case of the cross-country
scenario.  The combination of the two effects (close proximity and 100% overlap) causes an
interference increase, especidly in cases of higher loading. For example, when the loading is
75%, the probability of experiencing the SINR degradation of 1dB becomes 6.15%. This is a
five times increase over the case when the spectrum overlgp is 40%. However, in the 100%
spectrum overlap scenario, the two systems are never expected to operate a such high loading.

In a more typica operation when the loading is below 50%, the probability of experiencing 1dB
SINR degradation is till around 1%.

The overdl effect is more easly determined from Fig. 55. It can be seen tha for typicd system
loading of 50%, the decrease in forward link throughput remains beow 1.1%. Given that in
IXEvDO sygems the reverse link is the limiting one, forward link degradetion of 1.1% may be
rendered asinggnificant.

For the sske of comparison with other smulation scenarios, the important results for smulation
case 3 are summarized in Tables 11 and 12.

Table 11. Probability of experiencing SINR degradation larger than 1dB

Loading [%0] System 1 [%] System 2 [%0] Average [%0]
25 0 0 0
50 1.0 1.0 1.0
75 6.1 6.2 6.15

Table 12. Averagereverselink TX power

Loading [%0] System 1 - mean System 2 - mean Average TX power
TX power [dBm] TX power [dBm] [dBm]
25 -2.31 -2.00 -2.16
50 6.24 6.00 6.12
75 15.60 15.83 15.72
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Figure 46. Timedomain SINR degradation for the airport configuration, 25% pole point loading
and 100% spectrum overlap

Prepared by AirCell

71



L1

Lo-L-1_

| N [

il e B e B e
(O Fel B B e (Y (PTRIIEPIN Lf RI

-T
]

-1

-1
]

1
L
1
-
'
L
1
'
L
]
1
'
'
]
r
r
r
r
T
L
]
r
1
L
]
]

[N
B e e e b e b el et ik e

--L

— ' ' ' '
1 1 1 1
E 1 1 1 1
= ' 1 ' I ' (=]
I} - -4 5 e e =
- ST T T rera r —
w ST T a rera r
] ST T b Frra r
-+ - - -
o =4 [ a LLLd L
1 LI} 1 1 LI I B ) 1
=15 Li_L-a LLLa [R—
| | R TR '
=4 L_2 LLL =
1 1 1 L]
' T T
1 1
' '
' '
1 1 L
= - F [
- - r =
- - r
= bl r
= a ySERb
- -
1
'
= bl
1
1
= b
'
1
1
'
I
(=] .-
= =
— —

BSS|0SQE Ay} uo anjes Buipasoxa uojepeiBap yNIS J0 ANIGEQO)

SINR degradation [dB]

L S o

“FAAAAa---==F==r-t-rn"

'
4
1
1
'
'
1
5
-
-
-
o
]
[

b e B B B e

r-T

1
===l
[
-=L-1
(]
[
o
L1

[t i B e
B b b

System 2

| N N
| S R o Y

-r-
-L
]
1
1

T
_—— -k -
-l
1
1
1
-L

14001 __

0

1

0

1

SINR degradation [dB]

0

1

BSSIAS0E ayj uo anen Buipasoxa uojjepelBap sN|S Jo ANGEQDI

, 25% pole po

1on

for arport configurat

loading and 100% spectrum overlap

10N

Probability of the SINR degradati

47

Figure

72

Prepared by AirCell




