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7.3 Occupied bandwidth test

7.31 General

This test was performed to verify that the 20 dB bandwidth of the emissions was contained within the standard
specified frequency band according to FCC §15.215 requirements. Specification test limits are given in Table 7.3.1.

Table 7.3.1 Occupied bandwidth limits

Assigned frequency, MHz Modulation envelope reference points*, dBc
902 - 928
2400 —2483.5 20.0
5725 — 5875 ’
24000 - 24250

*- Modulation envelope reference points provided in terms of attenuation below modulated carrier.

7.3.2 Test procedure

7.3.21 The EUT was set up as shown in Figure 7.3.1, energized and its proper operation was checked
7.3.2.2 The spectrum analyzer sweep time and bandwidth were set to capture all major modulation sidebands of emission
and sweep time was set sufficiently slow to ensure peak measurements. Spectrum analyzer was set in peak hold
mode and time sufficient for trace stabilization was allowed.
7.3.2.3 The peak of emission was measured. The transmitter occupied bandwidth was measured with spectrum analyzer
as frequency delta between reference points on modulation envelope and provided in Table 7.3.2 and associated
plots.
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Figure 7.3.1 Occupied bandwidth test setup
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Table 7.3.2 Occupied bandwidth test results

ASSIGNED FREQUENCY BAND 24000.0 — 24250.0 MHz
DETECTOR USED: Peak hold
MODULATION ENVELOPE REFERENCE POINTS: 20 dBc
VIDEO BANDWIDTH: 8 x RBW
. Frequency, RBW, Occupied banwidth, Limit, .
Modulation (l?IIHz y kHz P MHz MHz Verdict
Channel bandwidth 20 MHz
24010.0 300 19.737 NA Pass
QPSK 24070.0 300 19.652 NA Pass
24240.0 300 19.656 NA Pass
24010.0 300 19.940 NA Pass
2048 QAM 24070.0 300 19.784 NA Pass
24240.0 300 19.943 NA Pass
Channel bandwidth 30 MHz
24015.0 390 29.971 NA Pass
QPSK 24065.0 390 29.916 NA Pass
24235.0 390 29.930 NA Pass
24015.0 390 29.976 NA Pass
2048 QAM 24065.0 390 29.989 NA Pass
24235.0 390 29.943 NA Pass
Channel bandwidth 40 MHz
24020.0 1000 39.993 NA Pass
QPSK 24060.0 1000 39.938 NA Pass
24230.0 430 39.975 NA Pass
24020.0 1000 39.966 NA Pass
2048 QAM 24060.0 1000 39.978 NA Pass
24230.0 430 39.943 NA Pass
Channel bandwidth 50 MHz
24025.0 1000 49.916 NA Pass
QPSK 24055.0 1000 49.885 NA Pass
24225.0 510 49.970 NA Pass
24025.0 1000 49,906 NA Pass
2048 QAM 24055.0 1000 49,995 NA Pass
24225.0 510 49.960 NA Pass
Channel bandwidth 60 MHz
24030.0 1000 59.678 NA Pass
QPSK 24050.0 1000 59.683 NA Pass
24220.0 1000 59.487 NA Pass
24030.0 1000 59.607 NA Pass
2048 QAM 24050.0 1000 59.344 NA Pass
24220.0 1000 59.404 NA Pass

Reference numbers of test equipment used
[ HL2909 | HL3818 | HL5112 | HL5174 | HL5175 | | | |
Full description is given in Appendix A.
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Plot 7.3.1 Occupied bandwidth test result

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 20 MHz
CARRIER FREQUENCY: Low CARRIER FREQUENCY: Mid
7 Agilent R T 3 Agilent R T
Rel 100 dBuV/m Atten 10 dB Rel 100 dBpV/m Atten 10 dB
#Peak #Peak
I{;g W‘WM‘W :;g Mhmwww
dBr N A - dB! N
I \ i \

TR PYT Td s o ] b ittt T T
LgAv LgAv
M1 52 M1 52
Center 24.010 00 GHz Span 50 MHz  Center 24.070 00 GHz Span 50 MHz

#Res BW 300 kHz VBW 3 MHz Sweep 20 ms (1001 pis)

#Res BW 300 kHz VBW 3 MHz Sweep 20 ms (1001 pts)

Occupied Bandwidth Oce BW % Pur 92.00%  Qccupied Bandwidth Oce BW % Pur 99.00 %
18.4887 MHz X3 -200048 18.4592 MHz xd8 200048
Tiansmit Freq Enor -40.956 kHz Transmit Freq Enar -9.314 kHz
% dB Bandwidth 19.737 MHz x dB Bandwidth 19.652 MHz
CARRIER FREQUENCY: Mid CARRIER FREQUENCY: High
@ Agilent R T s Agilent R T
Rel 100 dBpV/m Atien 10 dB Rel 100 dBpVim Atten 10 dB
#Peak #Peak
Log A Log
10 gt ! yehe b 10 W\“*“‘M ‘w.,.,,m%
dB/ dB/ S \1 <
gt Pt bl H Wlsoblfhurye
LgAv LgAv
M1 52| M1 52
Center 24.180 000 GHz Span 50 MHz  Center 24.240 00 GHz Span 50 MHz
#Res BW 300 kHz VBW 3 MHz Sweep 20 ms (2001 pts) #Res BW 300 kHz VBW 3 MHz Sweep 20 ms (1001 pis)
Occupied Bandwidth Occ BW % Pur 9.0%  QOccupied Bandwidth Oce BW % Pur 99.00 %
18.4075 MHz xd8 200048 18.3311 MHz xdB 2000 dB
Transmit Freq Eror 37.475 kHz Transmit Freq Error -33.809 kHz
x dB Bandwidth 19.666 MHz x dB Bandwidth 19.656 MHz
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Plot 7.3.2 Occupied bandwidth test result

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 20 MHz 2048QAM
CARRIER FREQUENCY: Low CARRIER FREQUENCY: Mid
A Agilent R T #7 Agilent R T
Rel 100 dBpVim Atten 10 dB Rel 100 dBpV/m Atten 10 dB
#Peak #Peak
Log Log P
10 e s et pbond 10 i i )
dB/ \ dB/ -\‘,
£ < i <
SR PR b i i RN PR IO ¢ LT PR
LgAv LgAv
M1 S2 M1 S2|
Center 24.010 00 GHz Span 50 MHz Center 24.070 00 GHz Span 50 MHz
#Res BW 300 kHz VBW 3 MHz Sweep 20 ms (1001 pts) #Res BW 300 kHz VBW 3 MHz Sweep 20 ms (1001 pts)
Occupied Bandwidth occBW%Pwr  8800%  QOccupied Bandwidth OccBW % Pwr  95.00%
18.5389 MHz XGB 20.0068 18.4925 MHz X 200048
Tiansmit Freq Enor -31.751 kHz Transmit Freq Enor 6.127 kHz
x dB Bandwidth 19.940 MHz % dB Bandwidth 19.784 MHz
CARRIER FREQUENCY: Mid CARRIER FREQUENCY: High
e Agilent R T s Agilent R T
Rel 100 dBpV/m Atten 10 dB. Rel 100 dBpVim Atten 10 dB
#Peak #Peak
Log T Log P P
10 o : T 10 o bt gy
dB/ dB/
> < > <
'y ."\vr‘ \‘\u », M«Ww \thﬂ,w%
LgAv LgAv
M1 52| M1 52
Center 24.180 000 GHz Span 50 MHz  Center 24.240 00 GHz Span 50 MHz
#Res BW 300 kHz VBW 3 MHz Sweep 20 ms (2001 pts) #Res BW 300 kHz VBW 3 MHz Sweep 20 ms (1001 pis)
Occupied Bandwidth Occ BW % Pur 99.00%  Qccupied Bandwidth Oce BW % Pur 99.00 %
18.4976 MHz xd8 200048 18.4424 MHz xdB 2000 dB
Transmit Freq Eror 23.246 kHz Transmit Freq Error -44.421 kHz
x dB Bandwidth 19.960 MHz x dB Bandwidth 19.943 MHz
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Plot 7.3.3 Occupied bandwidth test result

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 30 MHz QPSK
CARRIER FREQUENCY: Low CARRIER FREQUENCY: Mid
i Agilent R T i Agilent R T
Rel 100 dByV/m Atten 10 dB Rel 100 dBuV/m Aften 10 dB
#Peak #Peak |
Log I Log T "
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M1 §2 M1 52
Center 24.015 00 GHz Span 80 MHz Center 24.065 00 GHz Span 80 MHz
#Res BW 390 kHz VBW 4 MHz Sweep 20 ms (1001 p1s) ~ #Res BW 390 kHz VBW 4 MHz Sweep 20 ms (1001 pts)
Occupied Bandwidth QOcc BW % Pwr 9.0% Occupied Bandwidth Occ BW % Pwr 99.00 %
28.1213 MHz xdB 200048 27.9760 MHz xd8 20,0048
Transmit Freq Enor 54 664 kHz Transmit Freq Enor -23.455 kHz
x dB Bandwidth 29.971 MHz x dB Bandwidth 29.916 MHz
CARRIER FREQUENCY: Mid CARRIER FREQUENCY: High
e Agilent R T He Agilent R T
Rel 100 dBpVim Atten 10 dB Rel 100 dBpV/m Atten 10 dB
#Peak #Peak
Log oo, Log e T
10 st -, 10 gt [ty
dB/ N f{Y Y‘\ e dB/ ff \\
sk ] - " T T K AR P
LgAv LgAv
M1 52 M1 52
Center 24.185 00 GHz Span 80 MHz  Center 24.235 00 GHz Span 80 MHz
#Res BW 390 kHz VBW 4 MHz Sweep 20 ms (2001 pts) #Res BW 390 kHz VBW 4 MHz Sweep 20 ms (1001 pts)
Occupied Bandwidth Occ BW % Pur 99.00 % Occupied Bandwidth Occ BW % Pur 99.00 %
27.9503 MHz xdB 200048 27.7393 MHz xdB 20,00 dB
Tiansmit Freq Error 20.744 kHz Transmit Freq Error 301.939 Hz
% dB Bandwidth 29.946 MHz x dB Bandwidth 29.930 MHz
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Plot 7.3.4 Occupied bandwidth test result

TEST SITE: OATS

TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical

EUT POSITION: Typical (Vertical)

EMISSION BANDWIDTH:
CARRIER FREQUENCY: Low

30 MHz 2048 QAM
CARRIER FREQUENCY: Mid

1 Agllent R T i Agllent R T
Ref 100 dBu\V/m Atten 10 dB Rel 100 dBuV/m Atlen 10 dB
#Peak #Peak
Log Log
10 f‘_, s S Y e s '\‘9 10 {'. ST PR e IR Ty o
dB/ dB/ \
> <« > «
W W - o NPTRTY o Wiy - "
LgAv LgAv
M s2 mi s2
Center 24.015 00 GHz Span 80 MHz Center 24.065 00 GHz Span 80 MHz
#Res BW 390 kHz VBW 4 MHz Sweep 20 ms (1001 pts) #Res BW 390 kHz VBW 4 MHz Sweep 20 ms (1001 pts)
Occupied Bandwidth OccBW%Pwr  99.00%  Qccupied Bandwidth Occ BW % Pur  99.00%
28.2762 MHz xd6 200045 28.1214 MHz xd3  -20.008
Tiansmit Freq Error 27.966 kHz Tiansmit Freq Error -17.988 kHz
% dB Bandwidth 25976 MHz x dB Bandwidth 29.989 MHz
CARRIER FREQUENCY: Mid CARRIER FREQUENCY: High
1 Agilent R T i Agilent R T
Rel 100 dBuV/m Atten 10 dB Rel 100 dBpV/im Atien 10 dB
#Peak #Peak
Log Log "
10 gttt o 10 gt Ly T SEPY
dB/ H 3\ dBf 1
> 3 > «
bk e o byt " PR B L -
LghAv LgAv
M1 52| M1 S2|
Center 24.185 00 GHz Span 80 MHz ~ Center 24.235 00 GHz Span 80 MHz
#Res BW 390 kHz VBW 4 MHz Sweep 20 ms (2001 pts) #Res BW 390 kHz VBW 4 MHz Sweep 20 ms (1001 pts)
Occupied Bandwidth occBW%Pw  99.00%  Occupied Bandwidth OccBW % Par  99.00 %
28.0138 MHz *d8 20008 27.9574 MHz xd8 200048
Transmit Freq Enor 5470 kHz Tiansmit Freq Enor -48 773 kHz
x dB Bandwidth 29.915 MHz x dB Bandwidth 29.943 MHz
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Plot 7.3.5 Occupied bandwidth test result
TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 40 MHz QPSK
CARRIER FREQUENCY: Low CARRIER FREQUENCY: Mid
s Agllent R T i Agllent R T
Rel 100 dBpVim Atten 10 dB Rel 100 dBpVim Atten 10 dB
#Peak N #Peak |
'1-;'9 w,....‘....-uw..n.da- Abs i T T S —ry o !I-;'!] o T ——— pEE e h--««-.--..._‘.,.,‘_\Q
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LgAv Lghv
M1 52 M1 s2
Center 24.020 00 GHz Span 80 MHz Center 24.060 00 GHz Span 80 MHz
#Res BW 1 MHz VBW 8 MHz Sweep 20 ms (2001 pts) #Res BW 1 MHz VBW & MHz Sweep 20 ms (2001 pis)
Occupied Bandwidth OccBW % Pur  33.00%  Occupied Bandwidth OccBW % Pwr  93.00%
373091 MHZ xdB  -20.00dB 372521 MHZ xdB  -20.00 dB
Transmit Freq Enor -13.092 kHz Transmit Freq Ernor -25.357 kHz
x dB Bandwidth 39.993 MHz x dB Bandwidth 39.938 MHz

CARRIER FREQUENCY: Mid

CARRIER FREQUENCY: High

1 Agilent R T = Agilent R T
Rel 100 dBpVim Atten 10 dB Rel 100 dBpVim Atien 10 dB
#Peak I #Peak
Log RTYS—  T wrw—y Log T T L L e
10 S — e 10 bl . 4
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LgAv LgAv
M1 52 M1 52|
Center 24.190 00 GHz Span 80 MHz Center 24.230 00 GHz Span 80 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) #Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pis)
Occupied Bandwidth OccBW%Pwr  38.00%  QOccupied Bandwidth OccBW%Pwr  99.00%
37.2004 MHz X6 200068 37.2231 MHz X6 20006
Transmit Freq Enor 31.057 kHz Transmit Freq Enor -30 584 kHz
% dB Bandwidth 39.980 MHz % dB Bandwidth 39.914 MHz
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TEST SITE:
TEST DISTANCE:

ANTENNA POLARIZATION:

EUT POSITION:

EMISSION BANDWIDTH:
CARRIER FREQUENCY: Low

Plot 7.3.6 Occupied bandwidth test result

OATS

3m

Vertical

Typical (Vertical)

40 MHz 2048 QAM
CARRIER FREQUENCY: Mid

i Agilent R T i Agilent R T
Rel 100 dBuV/m Atten 10 dB Rel 100 dBuVim Atten 10 dB
#Peak #iPeak
Log ey Log rrrm— T e e T
10 o i 10 @] T ¢
dB/ 4 k. dB/ 4
d e 4 A
i ) ] 4
b .\_.A;-u.\"“"-(. ."'“-‘-“-«..w_._.;_ . u*“*-""‘"w e i Wl |
LgAv LgAv
M1 52| M1 S2)
Center 24.020 00 GHz Span 80 MHz Center 24.060 00 GHz Span 80 MHz
#Res BW 1 MHz VBW & MHz Sweep 20 ms (2001 pis) #iRes BW 1 MHz VBW & MHz Sweep 20 ms (2001 pis)
Occupied Bandwidth ocBW%Pw  8300% Occupied Bandwidth OccBW%Pur  99.00%
37.5405 MHz xd8 200068 37.4911 MHz X6 20006
Transmit Freq Enror -37.613 kHz Transmit Freq Enor -25.121 kHz
x dB Bandwidth 39.966 MHz % dB Bandwidth 39.978 MHz
CARRIER FREQUENCY: Mid CARRIER FREQUENCY: High
2 Agilent R T = Agilent R T
Ref 100 dBuV/m #Atten 6 dB Rel 100 dBuV/m #Atten 6 dB
#Peak #Peak
Log = = Log o =S
10 Lo ) 10 _9"' “Q‘
dB/ y dB/ S \ .
d €
{ +
o L SPRURN I VORI R— g PR B
LgAv LgAv
M1 52| M1 52|
Center 24.195 00 GHz Span 80 MHz ~ Center 24.225 00 GHz Span 80 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) #Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
Occupied Bandwidth occBW%Pwr  92.00%  Occupied Bandwidth Occ BW % Pur  93.00%
37.5161 MHz xd5 200068 37.4456 MHz xdB 200008
Transmit Freq Enor -10 409 kHz Transmit Freq Enor -15.636 kHz
x dB Bandwidth 39.904 MHz x dB Bandwidth 39.825 MHz
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Plot 7.3.7 Occupied bandwidth test result

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 50 MHz QPSK
CARRIER FREQUENCY: Low CARRIER FREQUENCY: Mid
i Agilent R T 3 Agilent R T
Rel 100 dBuVim Atten 10 dB Rel 100 dBuV/im Atten 10 dB
#Peak #Peak
Log I Rtk R Log e by T BT ey
10 & P srasiohd - \\6\ 1 o1 TR T =y
dB/ S5 ) L e dB/ S5 F e
TP o o o s A i’ “'ht..i'k-_.’\. ™
LgAv LgAv
m s2 M1 52
Center 24.025 00 GHz Span 100 MHz  Center 24.055 00 GHz Span 100 MHz
#Res BW 1 MHz #UBW 8 MHz Sweep 20 ms (2001 pts) #Res BW 1 MHz #VBW 8 MHz Sweep 20 ms (2001 pts)
Occupied Bandwidth CccBW%Pur  3300%  Qccupied Bandwidth OccBW % Pwr  9900%
46.9809 MHz x98 200003 471972 MHz X8 200048
Tiansmit Freq Enor -64.547 kHz Transmit Freq Emor -42.815 kHz
x dB Bandwidth 49.916 MHz % dB Bandwidth 49.885 MHz
CARRIER FREQUENCY: Mid CARRIER FREQUENCY: High
1 Agilent R T 3 Agilent R T
Rel 100 dBuV/im #Aiten 6 dB Rel 100 dBuVim #Atten 6 dB
#Peak #Peak
'1':9 o_g»-»—w..«-_,,f‘ AN Rhn — :';’9 o INPRITIVIR WYL LR P N
dB! 5/ e dB/ N N e
W Ny oy LI T TR e o 5 TR I
LghAv LgAv
M1 52| M1 52|
Center 24.195 00 GHz Span 100 MHz ~ Center 24.225 00 GHz Span 100 MHz
#Res BW 1 MHz VBW & MHz Sweep 20 ms (2001 pis) #Res BW 1 MHz VBW & MHz Sweep 20 ms (2001 pts)
Occupied Bandwidth occBw%Pwr  9900%  Occupied Bandwidth Occ BW % Pur  99.00%
47.0296 MHz X 200068 47.0265 MHz xdB 200048
Transmit Freq Enor 44 328 kHz Transmit Freq Enor -44 505 kHz
% dB Bandwidth 49.933 MHz % dB Bandwidth 49.973 MHz
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TEST SITE:
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Plot 7.3.8 Occupied bandwidth test result

OATS

3m

Vertical

Typical (Vertical)

50 MHz 2048 QAM
CARRIER FREQUENCY: Mid

i Agilent R T i Agilent R T
Rel 100 dBuVim Atten 10 dB Rel 100 dBuV/m Anten 10 dB
#Peak #Peak
I1.;ng " T - :-;9 D e m»mwm_“%
g/ / \ B/ ! \
¥ € > e
J f |
f rd
Fan vy h . s

LgAv LgAv
M s2 M1 52
Center 24.025 00 GHz Span 100 MHz  Center 24.055 00 GHz Span 100 MHz
#Res BW 1 MHz #UBW 8 MHz Sweep 20 ms (2001 pts) #Res BW 1 MHz #VBW 8 MHz Sweep 20 ms (2001 pts)

Occupied Bandwidth CccBW%Pur  3300%  Qccupied Bandwidth OccBW%Pwr  9900%
47.1538 MHz *dB  -2000dB 47.3449 MHz %dB  -20.00 dB
Transmit Freq Enor -6.750 kHz Transmit Freq Enor -58.578 kHz
x dB Bandwidth 49.906 MHz % dB Bandwidth 49.995 MHz
CARRIER FREQUENCY: Mid CARRIER FREQUENCY: High
i Agilent R T # Agilent R T
Rel 100 dBpVim #Atten 6 dB Rel 100 dBpV/im #Atten 6 dB
#Peak #Peak
l{gg D B - l1-§g . TRPrr— - 3
a8y y dBy / \
¥ 193 ¥ TE
SRR S e MRV N Py |5 WU R
LghAv LgAv
M1 52 M1 52
Center 24.195 00 GHz Span 100 MHz Center 24.225 00 GHz Span 100 MHz
#Res BW 1 MHz #VBW 8 MHz Sweep 20 ms (2001 pts) #Res BW 1 MHz #VBW 8 MHz Sweep 20 ms (2001 pis)
Occupied Bandwidth Occ BW % Pur 99.00 % Occupied Bandwidth Oce BW % Pur 98,00 %
47.3079 MHz xdB  -20.00 0B 47.2219 MHz xd8 200048
Tiansmit Freq Enor 28 841 kHz Transmit Fieq Eror -15.283 kHz
% dB Bandwidth 49.902 MHz x dB Bandwidth 49.997 MHz
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Plot 7.3.9 Occupied bandwidth test result
TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 60 MHz QPSK
CARRIER FREQUENCY: Low CARRIER FREQUENCY: Mid
4 Agilent R T - Agilent R T
Ref 100 dBv/m Atten 5 dB Ref 100 dBpém Atten 5 dB
#Peak #Peak
#;9 9 = T T uw\ kuog ,;y o W i wo_\\
dB/ f \ dB/ ’f \1
N i, A b,
U IR YR LT sty d e i s o bt
Center 24.03 GHz Span 120 MHz Center 24.05 GHz Span 120 MHz
Res BW 1 MHz VBW 3 MHz Sweep 10 ms (1001 pts) Res BW 1 MHz VBW 3 MHz Sweep 10 ms (1001 pts)
Occupied Bandwidth cccBW%Pw  93m%  Occupied Bandwidth Oco BW % Pwr 5.0 %
556689 MHz xdB  -20000 dE 55.4048 MHz xdB  -20.00 dB
Transmit Freg Erar 49.884 kHz Transmit Freg Emar -137.418 kHz
x dB Bandwidth 58.678 MHz % dB Bandwidth 50.683 MHz

CARRIER FREQUENCY: Mid

CARRIER FREQUENCY: High

e Agilent R T i Agilent E T
Rel 100 dBuVim Atlen 10 dB Ref 100 dByivim Atten 5 dB
#Peak [ [ [ #Peak -
Log | L | Log s TP N I ST RRTY SN P
10 e 10 o gy
dB/ dB! 9/ \\‘k(f
o -
LgAv
M1 S2 Center 24.22 GHz Span 120 MHz
Center 24.200 00 GHz Span 120 MHz ~ Res BW 1 MHz VBW 3 MHz Sweep 10 ms (1001 pts)
#Res BW 1 MHz VBW 8 MHz Sweep 20 ms (2001 pts) Occupied Ban idth Ot BYW % Pt 9900 %
Occupied Bandwidth Occ BW % Pwr 99.00 % 55 4421 MHz xdB 2000 dB
55.5722 MHz X8 200048
Transmit Freq Error -86.165 kHz
x dB Bandwidth 59,487 MHz
Transmit Freq Eror 58.644 kHz |
3 4B Bandvidth 59 753 Mriz |
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Test specification:

Section 15.215(c), Occupied bandwidth

Test procedure:

ANSI C63.10 section 6.9.2

Test mode:

Compliance

Date(s):

08-Aug-17 - 22-Aug-17

Verdict: PASS

Temperature: 24.3°C |

Relative Humidity: 39 %

Air Pressure: 1009 hPa

| Power: -48 VDC

Remarks:

Plot 7.3.10 Occupied bandwidth test result

TEST SITE:

TEST DISTANCE:

ANTENNA POLARIZATION:
EUT POSITION:

EMISSION BANDWIDTH:
CARRIER FREQUENCY: Low

OATS

3m

Vertical

Typical (Vertical)

60 MHz 2048 QAM
CARRIER FREQUENCY: Mid

2 Agilent R T - Agilent R T
Ref 100 dBuv/m Atten 5 dB Ref 100 dBuv/m Atten 5 dB
#Peak #Peak
Log - F Y Log PO Pver——
10 % 10
dB/ = \ r= dB/ = =

ppr————— \\~‘“ = . L S|

Center 24.03 GHz Span 120 MHz  Center 24.05 GHz Span 120 MHz
Res BW 1 MHz VBW 3 MHz Sweep 10 ms (1001 pts) Res BW 1 MHz 'VBW 3 MHz Sweep 10 ms (1001 pts)

Occupied Bandwidth Occ BW % Pwr wm%  QOccupied Bandwidth Occ BW % Pwr 9900 %

55.9633 MHz xdB  -20.00 dB 55 4374 MHz xdB  -20.00 dB

Transmit Freq Error 9487 kHz Transmit Freq Error -79.373 kHz

x dB Bandwidth 59.607 MHz x dB Bandwidth 59.344 MHz
CARRIER FREQUENCY: Mid CARRIER FREQUENCY: High

3 Agilent R T Ji Agilent R T
Rel 100 dByV/m Atten 10 dB Ref 100 dBp\//m Atten 5 dB
#Peak | #Peak
Log | Log - D "
10 & & 10 ' h\\,
da/ dB/

’ - ;AMJ C_
. e e —
#

LgAv
M1 52 Center 24.22 GHz Span 120 MHz
Cenier 24.200 00 GHz Span 120 MHz Res BW 1 MHz VBW 3 MHz Sweep 10 ms (1001 pts)
#Res BW 1 MHz VBW 8 MHz Sweep 20 ms (2001 pts) Occupied Bandwidth Occ BYW % Pwr 99.00 %

Occupied Bandwidth OccBW % Pwr  99.00 % 55.7004 MHz xdB 2000 dB

55.7462 MHz xdB  -20.00 dB
Transmit Freq Error -83.250 kHz
x dB Bandwidth 59.404 MHz
Tiansmit Freq Enor 83.111 kHz
x dB Bandwidth 59454 MHz
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Test specification: Section 15.249(d)/ RSS-310, section 3.10, Band edge emissions

Test procedure: ANSI C63.10 section 6.10

Test mode: Compliance .

Date(s): 30-Jan-18 - 21-Feb-18 Verdict: PASS
Temperature: 24.1 °C | Relative Humidity: 46 % Air Pressure: 1009 hPa | Power: -48 VDC

Remarks: EUT with 42.4 dBi antenna gain

7.4 Band edge emission with 42.4 dBi antenna gain

7.41 General

This test was performed to verify the EUT band edge emission including all associated side bands was attenuated
at least 50 dB below the unmodulated carrier level or below the general spurious emission limit. Specification test
limits are given in Table 7.4.1.

Table 7.4.1 Band edge emission limits

Frequency band, Field strength limit, dBuV/m Attenuation below carrier,
MHz Peak | Average dBc
at 3 m distance
74.0 54.0
24000 - 24250 at 0.75 mldistance 50
86.0 | 66.0
*- The limit for 0.75 m test distance was calculated using the inverse square distance extrapolation factor as

follows:
Limsz = Limgy + 20 |Og (81/82),
where S;and S, — standard defined and test distance respectively in meters.

7.4.2 Test procedure

7.4.21 The EUT was set up as shown in Figure 7.4.1, energized and the performance check was conducted.

7.4.2.2 The spectrum analyzer frequency span was set to capture all major modulation sidebands of emission and sweep
time was set sufficiently slow to ensure peak measurements. Spectrum analyzer was set in peak hold mode and
time sufficient for trace stabilization was allowed.

7.4.2.3 The frequency of modulation envelope points beyond which power level drops below the band edge emission limit
was measured.

7.4.2.4 The test results were recorded in Table 7.4.2, Table 7.4.3 and shown in the associated plots.
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Test specification: Section 15.249(d)/ RSS-310, section 3.10, Band edge emissions

Test procedure: ANSI C63.10 section 6.10

Test mode: Compliance .

Date(s): 30-Jan-18 - 21-Feb-18 Verdict: PASS
Temperature: 24.1 °C | Relative Humidity: 46 % Air Pressure: 1009 hPa | Power: -48 VDC

Remarks: EUT with 42.4 dBi antenna gain

Figure 7.4.1 Band edge emission measurement set up

Ferrites

Test distance

4.0m

Wooden
EUT Test
ta ble anleersma
T O— ] N
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mounted
turn table

0.8m
1.0m

Ground plane v
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HERMON LABORATORIES

Test specification: Section 15.249(d)/ RSS-310, section 3.10, Band edge emissions

Test procedure: ANSI C63.10 section 6.10

Test mode: Compliance

Verdict: PASS

Date(s): 30-Jan-18 - 21-Feb-18

Air Pressure: 1009 hPa

Temperature: 24.1 °C | Relative Humidity: 46 % | Power: -48 VDC

Remarks: EUT with 42.4 dBi antenna gain

Table 7.4.2 Band edge emission test results

OPERATING FREQUENCY RANGE:
DETECTOR USED:

24000 — 24080 MHz
Peak / Average

RESOLUTION BANDWIDTH: 1000 kHz
VIDEO BANDWIDTH: 3000 kHz
TEST DISTANCE: 0.75m
MODULATING SIGNAL: PRBS
TRANSMITTER OUTPUT POWER Maximum
SETTINGS:
Band edge . . Band edge . .
Frei’ll.ﬁ:cy, pcl;\lz:?znartl;n emission, nguVIm, dLBI:Jn\;j;n MZng*l*n, emission, ngpV/m, dLBI:]\;;;n Mergll*n, Verdict
peak average
Channel Bandwidth 20 MHz; Modulation: QPSK
24000 Vert 78.30 86.0 -7.70 65.69 66.0 -0.31 Pass
24000 Hor 78.16 86.0 -7.84 65.91 66.0 -0.09
Channel Bandwidth 20 MHz; Modulation: 2048 QAM
24000 Vert 78.1 86.0 -7.90 65.77 66.0 -0.23 Pass
24000 Hor 77.15 86.0 -8.85 65.82 66.0 -0.18
Channel Bandwidth 30 MHz; Modulation: QPSK
24000 Vert 78.46 86.0 -7.54 65.82 66.0 -0.18 Pass
24000 Hor 77.86 86.0 -8.14 65.40 66.0 -0.60
Channel Bandwidth 30 MHz; Modulation: 2048 QAM
24000 Vert 78.72 86.0 -7.28 65.29 66.0 -0.71 Pass
24000 Hor 77.41 86.0 -8.59 65.54 66.0 -0.46
Channel Bandwidth 40 MHz; Modulation: QPSK
24000 Vert 78.33 86.0 -7.67 65.57 66.0 -0.43 Pass
24000 Hor 78 86.0 -8.00 65.92 66.0 -0.08
Channel Bandwidth 40 MHz; Modulation: 2048 QAM
24000 Vert 77.66 86.0 -8.34 65.58 66.0 -0.42
24000 Hor 78.15 860 | -7.85 65.59 66.0 2041 Pass
Channel Bandwidth 50 MHz; Modulation: QPSK
24000 Vert 78.18 86.0 -7.82 65.32 66.0 -0.68 Pass
24000 Hor 78.61 86.0 -7.39 65.40 66.0 -0.60
Channel Bandwidth 50 MHz; Modulation: 2048 QAM
24000 Vert 78.12 86.0 -7.88 65.53 66.0 -0.47
24000 Hor 78.21 860 | -7.79 65.55 66.0 -0.45 Pass
Channel Bandwidth 60 MHz; Modulation: QPSK
24000 Vert 78.98 86.0 -7.02 65.44 66.0 -0.56 Pass
24000 Hor 77.81 86.0 -8.19 65.67 66.0 -0.33
Channel Bandwidth 60 MHz; Modulation: 2048 QAM
24000 Vert 78.33 86.0 -7.67 65.32 66.0 -0.68 Pass
24000 Hor 78.61 86.0 -7.39 64.40 66.0 -1.60

* - Measured frequency beyond which the emission dropped 50 dB below the carrier emission or below the field strength
limit whichever was a less stringent
** - Margin = Band edge limit — Band edge frequency
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Test specification: Section 15.249(d)/ RSS-310, section 3.10, Band edge emissions

Test procedure: ANSI C63.10 section 6.10

Test mode: Compliance

Verdict: PASS

Date(s): 30-Jan-18 - 21-Feb-18

Air Pressure: 1009 hPa

Temperature: 24.1 °C | Relative Humidity: 46 % | Power: -48 VDC

Remarks: EUT with 42.4 dBi antenna gain

Table 7.4.3 High Band edge emission test results
OPERATING FREQUENCY RANGE: 24170 — 24250 MHz

DETECTOR USED: Peak / Average
RESOLUTION BANDWIDTH: 1000 kHz
VIDEO BANDWIDTH: 3000 kHz
TEST DISTANCE: 3m
MODULATING SIGNAL: PRBS
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
Band edge . . Band edge . .
Fre::::cy, p(ﬁ::?zr;:iaon emission, dspVIm, dlg::‘\;;;n M:ng*'*n’ emission, ngpVIm, dLBI;T\;;’m M:ngll*n, Verdict
peak average
Channel Bandwidth 20 MHz; Modulation: QPSK
24000 Vert 81.66 89.9 -8.24 69.82 69.9 -0.08 Pass
24000 Hor 81.21 88.9 -7.69 68.62 68.9 -0.28
Channel Bandwidth 20 MHz; Modulation: 2048 QAM
24000 Vert 81.57 89.5 -7.93 69.36 69.5 -0.14 Pass
24000 Hor 80.59 89.0 -8.41 68.58 69.0 -0.42
Channel Bandwidth 30 MHz; Modulation: QPSK
24250 Vert 81.27 88.6 -7.33 68.43 68.6 -0.17 Pass
24250 Hor 80.92 87.7 -6.78 67.52 67.7 -0.18
Channel Bandwidth 30 MHz; Modulation: 2048 QAM
24250 Vert 81.85 88.6 -6.75 68.5 68.6 -0.10
24250 Hor 79.88 87.2 732 67.1 67.2 2010 Pass
Channel Bandwidth 40 MHz; Modulation: QPSK
24250 Vert 80.77 86.5 -5.73 66.34 66.5 -0.16 Pass
24250 Hor 80.37 86.0 -5.63 65.71 66.0 -0.29
Channel Bandwidth 40 MHz; Modulation: 2048 QAM
24250 Vert 86.8 -5.55 66.72 66.8 -0.08 86.8 Pass
24250 Hor 86.7 -6.96 66.53 66.7 -0.17 86.7
Channel Bandwidth 50 MHz; Modulation: QPSK
24250 Vert 80.55 86.0 -5.45 65.91 66.0 -0.09 Pass
24250 Hor 79.62 86.0 -6.38 65.82 66.0 -0.18
Channel Bandwidth 50 MHz; Modulation: 2048 QAM
24250 Vert 79.74 86.0 -6.26 65.88 66.0 -0.12 Pass
24250 Hor 80.44 86.0 -5.56 65.72 66.0 -0.28
Channel Bandwidth 60 MHz; Modulation: QPSK
24250 Vert 80.25 86.0 -5.75 65.92 66.0 -0.08 Pass
24250 Hor 79.69 86.0 -6.31 65.92 66.0 -0.08
Channel Bandwidth 60 MHz; Modulation: 2048 QAM
24250 Vert 79.97 86.0 -6.03 65.89 66.0 -0.11 Pass
24250 Hor 80.18 86.0 -5.82 65.72 66.0 -0.28

* - Measured frequency beyond which the emission dropped 50 dB below the carrier emission or below the field strength
limit whichever was a less stringent
** - Margin = Band edge limit — Band edge frequency

Reference numbers of test equipment used

[ HLo768

| HL 3818

| HL3903 |

Full description is given in Appendix A.
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Test specification:

Section 15.249(d)/ RSS-310, section 3.10, Band edge emissions

Test procedure:

ANSI C63.10 section 6.

10

Test mode:

Compliance

Date(s):

30-Jan-18 - 21-Feb-18

Verdict:

PASS

Temperature: 24.1 °C

| Relative Humidity: 46

%

Air Pressure: 1009 hPa

| Power: -48 VDC

Remarks: EUT with 42.4 dBi antenna gain

Plot 7.4.1 Low band edge emission test result

TEST SITE: OATS
TEST DISTANCE: 0.75m
ANTENNA POLARIZATION: Vertical
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 20 MHz
MODULATION: QPSK
4 Agilent R T L Agilent R T
Mkr2 23.998 07 GHz Mkr1 24.000 00 GHz
Rel 103 dBpVim #Anen 6 dB 78.30 dBuV/m Rel 95 dBuV/im #Atlen 0 dB 65.692 dBuV/m
#Peak ‘ /‘ #hvg
o’ - 0
dBi L dBI
e
DI ]
86.0 66.0
dBpVi dBuVin
Lehv Fhvg
50
V1 82 W1 s2|
Center 24.000 00 GHz. Span 20 MHz  S3 FS|
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A AA
her 1ace e Axis Amplitude =if):
" 1 Tm ;?:q 24 nnnxnn GHz 77.25 daii;-: F‘T]un
2 1 Fieq 23.388 07 GHz 78.20 dByWm Sup
Center 24.000 00 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts)
Plot 7.4.2 Low band edge emission test result
TEST SITE: OATS
TEST DISTANCE: 0.75m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 20 MHz
MODULATION: QPSK
4 Agilent R T it Agilent R T
Mki2 23.998 64 GHz Mkr1 24.000 00 GHz
Rel 103 dBpVim #Anten 6 dB 78.16 dBpV/m Rel 95 dBuVim #Aten 0 dB 65.905 dBpV/m
#Peak ‘ jl"' #bvg
o 7 o
LT R R . e D a8/
4
DI o]
86.0 66.0
dBpVing dBuVin
LeAv FAvg
50
V1 82 W1 82|
Center 24.000 00 GHz Span 20 MHz 83 Fg
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A AA
siber 18ce e Axis Amglilude aif):
" 1 T:1:- lly:q zq.uuuxuu GHz 77.00 .—Jaﬁu-: F‘T]un
2 1 Fieq 23.888 84 GHz 78.16 dByW'm SW{}
Center 24.000 00 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts)
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Test specification:

Section 15.249(d)/ RSS-310, section 3.10, Band edge emissions

Test procedure:

ANSI C63.10 section 6.10

Test mode:

Compliance

Date(s):

30-Jan-18 - 21-Feb-18

Verdict:

PASS

Temperature: 24.1 °C

| Relative Humidity: 46 %

Air Pressure: 1009 hPa

| Power: -48 VDC

Remarks: EUT with 42.4 dBi antenna gain

Plot 7.4.3 Low band edge emission test result

TEST SITE: OATS
TEST DISTANCE: 0.75m
ANTENNA POLARIZATION: Vertical
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 20 MHz
MODULATION: 2048QAM
4 Agilent R T & Agilent R T
Mkr2 23.999 34 GHz Mki1 24.000 00 GHz
Rel 103 dBpVim #Anen 6 dB 78.10 dBuV/m Rel 95 dBpV/m #Atten 0 dB 65.769 dBpV/m
#Peak ‘ / #hvg /
0’ f o’
LT DN P T - By /
DI ] O L tat Ry I I
86.0 66.0
dBpVi dBpViny
Leby Fivg
50
V1 82 W1 s2
Center 24.000 00 GHz Span 20 MHz 53 FS|
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A AA
atber 1sce e Axis Amplitude af):
" 1 T;1:. ;?:q 24 nnnxnn GHz 78.£0 daii;-: F‘T]un
2 i) Fieq 23.389 34 GHz 78.10 dByVm Swp
Center 24.000 00 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts)
Plot 7.4.4 Low band edge emission test result
TEST SITE: OATS
TEST DISTANCE: 0.75m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 20 MHz
MODULATION: 2048QAM
4 Agilent R T 1t Agilent R T
Mki2 23.999 18 GHz Mkr1 24.000 00 GHz
Rel 103 dBpVim #Anten 6 dB 77.15 dBpV/m Rel 95 dBpVim #Atten 0 dB 65.822 dBpVim
#Peak ‘ /’ Afvg
0’ L7 o’
dB/ N i 28 dBI
DI ]
86.0 66.0
dBpVing dBpVin
LeAv FAvg
50
V1 82 W1 52
Center 24.000 00 GHz Span 20 MHz  S3 FS
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pis) A AA
aiber sce e Axis Amglitude aif):
" 1 T;1:- l.y:q zq.uuuxuu GHz 76.63 daﬁu-: FTun
2 1 Fieq 22.888 18 GHz 77.15 dByWim S\Np
Center 24.000 00 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pis)
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Section 15.249(d)/ RSS-310, section 3.10, Band edge emissions

Test procedure:

ANSI C63.10 section 6.10

Test mode:
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Date(s):
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Verdict: PASS

Temperature: 24.1 °C

| Relative Humidity: 46 %

Air Pressure: 1009 hPa

| Power: -48 VDC

Remarks: EUT with 42.4 dBi antenna gain

Plot 7.4.5 High band edge emission test result

TEST SITE: OATS
TEST DISTANCE: 0.75m
ANTENNA POLARIZATION: Vertical
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 20 MHz
MODULATION: QPSK
I Agilent R T I Agilent R T
Mkr2 24.250 270 GHz Mkr1 24.250 000 GHz
Rei 106 dBpVim #Atten 8 dB 81.66 dBuVim Rel 96 dBpyV/m #Atten 2 dB 69.816 dBpV/m
#Peak #fvg
Log Log
10 10
dB/ . dB/
[,
DI DI
89.9 69.9
dBuV), dBpVing
LeAv FAvg
50
V1 S2 w1 s2
Center 24.250 000 GHz Span 30 MHz S3 FS
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A AA
Matier Tisce Type X Axis Amglitude af):
1 " Fieq 24,250 000 GHz 80.98 dBuV/m FTun
2 m Fieg 24 2560 270 GHz 81.66 dBywm SWD
Center 24.250 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
Plot 7.4.6 High band edge emission test result
TEST SITE: OATS
TEST DISTANCE: 0.75m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 20 MHz
MODULATION: QPSK
4 Agilent R T e Agilent R T
Mkr2 24.250 015 GHz Mkr1 24.250 000 GHz
Rel 105 dBpVim #Atten 8 dB 81.21 dBpV/m Rel 95 dBpV/m #Atlen 2 dB 68.616 dBpVv/m
#Peak Afvg
Log Log
10 10
dB/ arestidtra b dB/
Mo
DI o]
88.9 68.9
dBpVing dBpVing
LeAv Fivg
a0
V1 82 W1 s2
Center 24.250 000 GHz Span 30 MHz  S3 FS|
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pis) A AA
Maiber Tiace Type X Axis Amglilude af):
1 1 Fieq 24.250 000 GHz 80.68 dBuV/im FTun
2 1 Fieq 24350 015 GHz 81.21 dByWim SWp
Center 24.250 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
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Verdict:

PASS

Air Pressure: 1009 hPa

Temperature: 24.1 °C

| Relative Humidity: 46 %

| Power: -48 VDC

Remarks: EUT with 42.4 dBi antenna gain

Plot 7.4.7 High band edge emission test result

TEST SITE: OATS
TEST DISTANCE: 0.75m
ANTENNA POLARIZATION: Vertical
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 20 MHz
MODULATION: 2048QAM
H Agilent R T Lo Agilent R T
Mkr2 24.250 270 GHz Mkr1 24.250 000 GHz
Rel 106 dBpVim #Atten 8 dB 81.57 dBpV/m Rel 96 dBpyV/m #Atlen 2 dB 69.357 dBpV/m
#Peak ‘\ | #hvg
Log Tl Log \
10 5 10
dBf [vesih ol dB/ \
DI o]
89.5 69.5
dBuV/ dBpViny
Lehv FAvg
50
V1 82 w1 82
Center 24.250 000 GHz Span 30 MHz S3 FS
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A AA
Mstber Tiace Type X% Axis Amplilude af):
1 i) Fieq 24,280 000 GHz 81.08 dBuV/m FTun
2 i Fieq 24,260 270 GHz 81.57 dBuvim S
wp
Center 24.250 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
Plot 7.4.8 High band edge emission test result
TEST SITE: OATS
TEST DISTANCE: 0.75m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 20 MHz
MODULATION: 2048QAM
4 Agilent R T e Agilent R T
Mkr2 24.250 270 GHz Mkr1 24.250 000 GHz
Rel 105 dBpVim #Atten 8 dB 80.59 dBpV/m Rel 95 dBpV/m #Atlen 2 dB 68.576 dBpVv/m
#Peak \\ ‘ Afvg
Log il Log \\
10 hWn 10
dB/ Y&h“- 4 o dB/ \
\*“-ﬁ-—
DI o]
89.0 69.0
dBpVing dBpVing
LeAv Fivg
a0
V1 82 W1 s2
Center 24.250 000 GHz Span 30 MHz  S3 FS|
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pis) A AA
Maiber Tn Type X Axis Amglilude af):
1 1 Fieq 24.250 000 GHz 80.68 dBuV/im FTun
2 1 Fieq 24350 270 GHz 80.68 dByW'm SWp
Center 24.250 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
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Verdict: PASS

Temperature: 24.1 °C

| Relative Humidity: 46 %

Air Pressure: 1009 hPa

| Power: -48 VDC

Remarks: EUT with 42.4 dBi antenna gain

Plot 7.4.9 Low band edge emission test result

TEST SITE: OATS
TEST DISTANCE: 0.75m
ANTENNA POLARIZATION: Vertical
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 30 MHz
MODULATION: QPSK
5 Agilent R T H Agilent R T
Mkr2 23.999 05 GHz Mkr1 24.000 00 GHz
Rel 103 dBuVim #Alten 6 dB 78.46 dBuV/m Rel 95 dBpV/m #Atten 0 dB 65.817 dBpV/m
#Peak ‘ Mg /
Log 7 Log /
10 ra 10
dB/ Fuausio” dB/ v
DI o]
86.0 66.0
dBpVy dBuV/
Leby Fivg
50
V1 82 W1 52
Center 24.000 00 GHz Span 20 MHz ~ Center 24.000 00 GHz Span 20 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) #Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
Marber Tiace Type X Axiz Amplitude Maiser Tiace Type X Axie Amplitude
1 i) Fieq 24.000 00 GHz 77.58 dBuV/im 1 i) Fieq 24.000 00 GHz 85.82 dByVim
2 i) Fieg 23,899 05 GHz 78.4€ dBUV/im 2 1) Fieq 24.000 00 GHz €5.82 dByVim
Plot 7.4.10 Low band edge emission test result
TEST SITE: OATS
TEST DISTANCE: 0.75m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 30 MHz
MODULATION: QPSK
4 Agilent R T & Agilent R T
Mkr2 23.999 87 GHz Mki1 24.000 00 GHz
Rel 103 dBpVim #Anen 6 dB 77.86 dBuV/m Rel 95 dBpV/m #Atten 0 dB 65.399 dBpV/m
#Peak ‘ #hvg
Log Log
10 ‘ il 10
dB/ S dB/ /
DI o]
86.0 66.0
dBpVi dBpViny
Leby Fivg
50
V1 82 W1 s2
Center 24.000 00 GHz Span 20 MHz  S3 FS|
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A AA
Maiber Tisce Type X Axis Amglitude af):
1 i Fieq 24.000 00 GHz 77.60 dBuVim FTun
2 1 Fieq 23583 87 GHz 77.86 dBuVm Swp
Center 24.000 00 GHz Span 20 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 p1s)
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Section 15.249(d)/ RSS-310, section 3.10, Band edge emissions

Test procedure:

ANSI C63.10 section 6.10

Test mode:

Compliance

Date(s):

30-Jan-18 - 21-Feb-18

Verdict:

PASS

Temperature: 24.1 °C

Relative Humidity: 46 %

Air Pressure: 1009 hPa

| Power: -48 VDC

Remarks: EUT with 42.4 dBi antenna gain

Plot 7.4.11 Low band edge emission test result

TEST SITE: OATS
TEST DISTANCE: 0.75m
ANTENNA POLARIZATION: Vertical
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 30 MHz
MODULATION: 2048QAM
4 Agilent R T & Agilent R T
Mkr2 23.999 39 GHz Mki1 24.000 00 GHz
Rel 103 dBpVim #Anen 6 dB 78.72 dBuVim Rel 95 dBpV/m #Atten 0 dB 65.289 dBpV/m
#Peak ‘ #hvg
Log Log
10 ‘ M/ 10
dBI o i X dBI /
DI o]
86.0 66.0
dBpVi dBpViny
Leby Fivg
50
V1 82 W1 s2
Center 24.000 00 GHz Span 20 MHz 53 FS|
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A AA
Maiber Tisce Type X Axis Amglitude af):
1 1 Fieq 24.000 00 GHz 77.43 dBuVim FTun
2 1 Fieq 23389 38 GHz 7872 dBuwim Swp
Center 24.000 00 GHz Span 20 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
Plot 7.4.12 Low band edge emission test result
TEST SITE: OATS
TEST DISTANCE: 0.75m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 30 MHz
MODULATION: 2048QAM
4 Agilent R T e Agilent R T
Mki2 23.999 90 GHz Mkr1 24,000 00 GHz
Rel 103 dBpVim #Atten 6 dB 77.41 dBpV/m Rel 95 dBpV/m #Atten 0 dB 65.539 dBpV/m
#Peak ‘ Afvg
Log Log
10 ‘ 4/ 10
dB/ Misivaish il dB/ /
DI o]
86.0 66.0
dBpVing dBpVing
LeAv Fivg
a0
V1 82 W1 s2
Center 24.000 00 GHz Span 20 MHz  S3 FS|
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pis) A AA
Maiber Tiace Type X Axis Amglilude af):
1 i Fieq 24.000 00 GHz 76.54 dBuVim FTun
2 1 Fieq 23.888 80 GHz 77.41 dByVim
Swp

Center 24.000 00 GHz
#Res BW 1 MHz

VBW 3 MHz

Span 20 MHz
Sweep 20 ms (2001 pts)
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Test procedure:

ANSI C63.10 section 6.10

Test mode:

Compliance

Date(s):

30-Jan-18 - 21-Feb-18

Verdict: PASS

Temperature: 24.1 °C

| Relative Humidity: 46 %

Air Pressure: 1009 hPa

| Power: -48 VDC

Remarks: EUT with 42.4 dBi antenna gain

TEST SITE:
TEST DISTANCE:

Plot 7.4.13 High band edge emission test result

ANTENNA POLARIZATION:

EUT POSITION:

EMISSION BANDWIDTH:

MODULATION:

4 Agilent

R T

Mkr2 24.250 280 GHz

OATS

0.75m

Vertical and Horisontal
Typical (Vertical)

30 MHz

QPSK

% Agilent R T

Mkr1 24.250 000 GHz

Rel 106 dBuV/m #Atten § dB §1.27 dBpVim  Rel 96 dBpVim #Atlen 2 dB 68.429 dBpVim
#Peak A | flvg
Log \\ | Log
10 > 10
dB/ n dB/f \
] DI D
88.6 68.6
dBpV)| dBpViny
LeAv Fivg
50
V1 82 W1 82
Center 24.250 000 GHz Span 30 MHz S3 FS|
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pis) A AA
Marber Tiace Type X Axiz Amplituge =)
1 i) Fieg 24.250 000 GHz 80.08 dByv/m FTun
2 i Fieg 24.250 270 GHz 81.27 dBuVim
Swp
Center 24.250 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
Plot 7.4.14 High band edge emission test result
TEST SITE: OATS
TEST DISTANCE: 0.75m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 30 MHz
MODULATION: QPSK
A Agilent R T % Agilent R T
Mkr2 24.250 255 GHz Mkr1 24,250 000 GHz
Rel 105 dBpVim #Atten 8 dB 80.92 dBpV/m  Red 95 dBpW/m #Atten 0 dB 67.519 dBpVim
#Peak '\\ Ahvg
Log K Leg \
10 10
dB/ . crnsd ABf \
oI ol R
81.7 67.7
dBpVing dBpV/ng
LeAv FAvg
50
V1 82 w1 52
Center 24.250 000 GHz Span 30 MHz S3 FS
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A AA
Maiber T Type X Axis Amglilude all):
1 i Fieq 24.250 000 GHz 79.45 dBuVim FTun
2 1 Fieq 24350 255 GHz 80.82 dByW'm SWp
Center 24.250 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pis)
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Section 15.249(d)/ RSS-310, section 3.10, Band edge emissions

Test procedure:

ANSI C63.10 section 6.10

Test mode:

Compliance

Date(s):

30-Jan-18 - 21-Feb-18

Verdict:

PASS

Temperature: 24.1 °C

| Relative Humidity: 46 %

Air Pressure: 1009 hPa

| Power: -48 VDC

Remarks: EUT with 42.4 dBi antenna gain

TEST SITE:
TEST DISTANCE:
ANTENNA POLARIZATION:

Plot 7.4.15 High band edge emission test result

OATS
0.75m
Vertical and Horisontal

EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 30 MHz
MODULATION: 2048QAM
4 Agllent R T L Agllent R T
Mkr2 24.250 245 GHz Mkr1 24.250 000 GHz
Rel 106 dBpV/m #Atten 8 dB 81.85 dBpV/im Rel 96 dBuV/m #Atien 2 dB 68.502 dBuVim
#Peak '\ | Afvg
Log T Log \
10 10
dB/ . o dB/ \
oI DI I
88.6 68.6
dBpV/ dBpVin
LeAv FAvg
50
V1 82 W1 82
Center 24.250 000 GHz Span 30 MHz 83 F§
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A AN
Matker Tiace Tyre X Axis Amplitude af):
1 i) Fieg 24.250 000 GHz 80.45 dBuvim FTun
2 i Fieg 24.250 245 GHz 81.85 dBuvim Swp
Center 24.250 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
Plot 7.4.16 High band edge emission test result
TEST SITE: OATS
TEST DISTANCE: 0.75m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 30 MHz
MODULATION: 2048QAM
A Agilent R T e Agilent R T
Mkr2 24.250 270 GHz Mkr1 24.250 000 GHz
Rel 105 dBpVim #Atten 8 dB 79.88 dBpV/m Rel 95 dBpV/m #Atten 0 dB 67.103 dBpV/m
#Peak '\_\ Ahvg \
Log Log
10 \‘ 10 %\
dB/ n dB/ \
DI o]
87.2 67.2
dBpVing dBpVing
LeAv Fivg
a0
V1 82 W1 s2
Center 24.250 000 GHz Span 30 MHz  S3 FS|
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pis) A AA
Maiber T Type X Axis Amglilude af):
1 i Fieq 24.250 000 GHz 78.72 dBuVim FTun
2 1 Fieq 24350 270 GHz 78.88 dByW'm SWp
Center 24.250 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
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Test mode:
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Date(s):

30-Jan-18 - 21-Feb-18

Verdict:

PASS

Temperature: 24.1 °C

| Relative Humidity: 46 %

Air Pressure: 1009 hPa

| Power: -48 VDC

Remarks: EUT with 42.4 dBi antenna gain

Plot 7.4.17 Low band edge emission test result

TEST SITE: OATS
TEST DISTANCE: 0.75m
ANTENNA POLARIZATION: Vertical
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 40 MHz
MODULATION: QPSK
4 Agilent R T & Agilent R T
Mkr2 23.998 96 GHz Mki1 24.000 00 GHz
Rei 102 dBuVim #Atten 6 dB 78.33 dBuV/m Rel 95 dBpV/im #Atten 0 dB 65.572 dBuVim
#Peak ‘ J‘f“' #hvg
o — Lo /
B Ll ” D dB/ /
Dl DI .
86.0 66.0
dByVI dByViny
Leby Fivg
50
V1 82 W1 52
Center 24.000 00 GHz Span 20 MHz 53 FS|
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A AA
her e e Axis Amplitude af):
" 1 ! 1 ;?:q 24 nnnxnn GHz 78.58 daii;-: F‘T]un
2 1 Fieq 23.388 36 GHz 78.33 dByWim Swp
Center 24.000 00 GHz Span 20 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
Plot 7.4.18 Low band edge emission test result
TEST SITE: OATS
TEST DISTANCE: 0.75m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 40 MHz
MODULATION: QPSK
4 Agilent R T e Agilent R T
Mki2 23.999 71 GHz Mki1 24.000 00 GHz
Rel 103 dBpVim #Atten 6 dB 78.00 dBpV/m Rel 95 dBpV/m #Atten 0 dB 65.920 dBpV/m
#Peak ‘ P Afvg //
2]
0’ 7 o’
dB/ " - o dB/ /
Dl Dl et
86.0 66.0
dByViny dByVinf
LeAv Fivg
a0
V1 82 W1 s2
Center 24.000 00 GHz Span 20 MHz  S3 FS|
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pis) A AA
siber 1sce e 2xis 2mglitude i)
" 1 T;1:- l?:q zq.uuuxuu GHz 77.08 daﬁu-: F‘T]un
2 1 Fieq 22.888 71 GHz 78.00 dByWim SWp

Center 24.000 00 GHz
#Res BW 1 MHz

VBW 3 MHz

Span 20 MHz
Sweep 20 ms (2001 pts)
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Test procedure:

ANSI C63.10 section 6.10

Test mode:

Compliance

Date(s):

30-Jan-18 - 21-Feb-18

Verdict:

PASS

Temperature: 24.1 °C

| Relative Humidity: 46 %

Air Pressure: 1009 hPa

| Power: -48 VDC

Remarks: EUT with 42.4 dBi antenna gain

Plot 7.4.19 Low band edge emission test result

TEST SITE: OATS
TEST DISTANCE: 0.75m
ANTENNA POLARIZATION: Vertical
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 40 MHz
MODULATION: 2048QAM
4 Agilent R T & Agilent R T
Mkr2 23.997 0T GHz Mki1 24.000 00 GHz
Rel 103 dBpVim #Anen 6 dB 77.66 dBpV/m Rel 95 dBpV/m #Atten 0 dB 65.577 dBuV/m
#Peak ‘ ",f #hvg
0’ 2 o’
dBI 2 o dBI /
DI DI -
86.0 66.0
dByVI dByViny
Leby Fivg
50
V1 &2 W1 52
Center 24.000 00 GHz Span 20 MHz 53 FS|
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A AA
her e e Axis Amplitude af):
" 1 ! 1 ;?:q 24 nnnxnn GHz 7e.22 daii;-: F‘T]un
2 1 Fizq 22.887 07 GHz 77.66 dByuVim Swp
Center 24.000 00 GHz Span 20 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
Plot 7.4.20 Low band edge emission test result
TEST SITE: OATS
TEST DISTANCE: 0.75m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 40 MHz
MODULATION: 2048QAM
4 Agilent R T e Agilent R T
Mki2 23.997 01 GHz Mkr1 24.000 00 GHz
Rel 103 dBpVim #Atten 6 dB 78.15 dBpV/m Rel 95 dBpV/m #Atten 0 dB 65.591 dBpV/m
#Peak [ o Ay /"
0’ v o’
dB/ pessiel . 2 e dB/ /
DI DI
86.0 66.0
dByViny dByVinf
LeAv Fivg
a0
V1 82 W1 s2
Center 24.000 00 GHz Span 20 MHz  S3 FS|
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pis) A AA
siber 1sce e 2xis 2mglitude i)
" 1 T;1:- E:q zq.uuuxuu GHz 7e.20 .—Jaﬁu-: F‘T]un
2 1 Fieq 23.887 01 GHz 78.15 dByWim SWp

Center 24.000 00 GHz
#Res BW 1 MHz

VBW 3 MHz

Span 20 MHz
Sweep 20 ms (2001 pts)
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Test procedure:

ANSI C63.10 section 6.10

Test mode:

Compliance

Date(s):

30-Jan-18 - 21-Feb-18

Verdict: PASS

Temperature: 24.1 °C

| Relative Humidity: 46 %

Air Pressure: 1009 hPa

| Power: -48 VDC

Remarks: EUT with 42.4 dBi antenna gain

Plot 7.4.21 High band edge emission test result

TEST SITE: OATS
TEST DISTANCE: 0.75m
ANTENNA POLARIZATION: Vertical
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 40 MHz
MODULATION: QPSK
 Agllent R T L Agilent R T
Mkr2 24.250 025 GHz Mkr1 24.250 000 GHz
Red 105 dBpVim #Atien 8 dB 80.77 dBpV/m Rel 95 dBuV/m #Atten 2 dB 66.343 dBpy\V/m
#Peak #hvg \
Log Log
10 5, 10
dB/ s dB/ \
pas——
DI o]
86.5 66.5
dBpV)| dBpViny
Leav Fhvg
50
V1 S2 W1 s2
Center 24.250 000 GHz Span 30 MHz S3 FS
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A AA
Matier Tisce Type X Axiz Amgplilude af):
1 i Fieg 24.250 000 GHz 79.00 dBuVim FTun
2 (ki) Fieq 24.250 025 GHz 80.77 dByWim
Swp
Center 24.250 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
Plot 7.4.22 High band edge emission test result
TEST SITE: OATS
TEST DISTANCE: 0.75m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 40 MHz
MODULATION: QPSK
4 Agilent R T e Agilent R T
Mkr2 24.250 495 GHz Mkr1 24.250 000 GHz
Rel 105 dBpVim #Atten 8 dB 80.37 dBp\V/m Rel 95 dBpV/m #Atten 0 dB 65.705 dBpVv/m
#Peak \ ‘ Afvg
Log \ ‘ Log \\
10 2 10
dB/ 2 dB/ \
DI o] [
86.0 66.0
dBpVing dBpVing
LeAv Fivg
a0
V1 82 W1 s2
Center 24.250 000 GHz Span 30 MHz  S3 FS|
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pis) A AA
Maiber Tn Type X Axis Amglilude af):
1 i Fieq 24.250 000 GHz 78.14 dBuVim FTun
2 " Fieq 24350 485 GHz 80.27 dByW:m
Swp
Center 24.250 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
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Test procedure:

ANSI C63.10 section 6.10

Test mode:

Compliance

Date(s):

30-Jan-18 - 21-Feb-18

Verdict: PASS

Temperature: 24.1 °C

| Relative Humidity: 46 %

Air Pressure: 1009 hPa | Power: -48 VDC

Remarks: EUT with 42.4 dBi antenna gain

Plot 7.4.23 High band edge emission test result

TEST SITE: OATS
TEST DISTANCE: 0.75m
ANTENNA POLARIZATION: Vertical
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 40 MHz
MODULATION: 2048QAM
4 Agllent R T I Agllent R T
Mkr2 24.250 475 GHz Mkr1 24.250 000 GHz
Rel 105 dBpV/m #Atten 8 dB 81.25 dBpVim Rel 95 dBuVim #Atten 2 dB 66.724 dBpV/m
#Peak \ | Afvg
Log \ I Log \
10 z 10
dB/ 2 dB/ \
b-"““‘w.....--
DI DI
86.8 66.8
dBpV/ dBpVin
LeAv FAvg
50
V1 82 W1 82
Center 24.250 000 GHz Span 30 MHz 83 F§
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A AN
Matker Tiace Tyre X Axis Amplitude af):
1 i) Fieg 24.250 000 GHz 80.14 dByvim FTun
2 i Fieg 24.250 475 GHz 81.25 dBuvim Swp
Center 24.250 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
Plot 7.4.24 High band edge emission test result
TEST SITE: OATS
TEST DISTANCE: 0.75m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 40 MHz
MODULATION: 2048QAM
4 Agilent R T e Agilent R T
Mkr2 24.250 015 GHz Mkr1 24.250 000 GHz
Rel 105 dBpVim #Atten 8 dB 79.74 dBpV/m Rel 95 dBpV/m #Atlen 2 dB 66.533 dBpV/m
#Peak ‘ Afvg \
Log Log
10 \' ‘ 10
dB/ bt dB/ \
]
DI o]
86.7 66.7
dBpVing dBpVing
LeAv Fivg
a0
V1 82 W1 s2
Center 24.250 000 GHz Span 30 MHz  S3 FS|
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pis) A AA
Maiber Tn Typ X Axis Amglilude af):
1 1 Fieq 24.250 000 GHz 78.00 dBuVim FTun
2 1 Fieq 24350 015 GHz 78.74 dByWim
Swp
Center 24.250 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
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Verdict:

PASS

Temperature: 24.1 °C

| Relative Humidity: 46 %

Air Pressure: 1009 hPa

| Power: -48 VDC

Remarks: EUT with 42.4 dBi antenna gain

ot 7.4.25 Low band edge emission test result

TEST SITE: OATS
TEST DISTANCE: 0.75m
ANTENNA POLARIZATION: Vertical
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 50 MHz
MODULATION: QPSK
5 Agilent R T H Agilent R T
Mkr2 23.999 80 GHz Mkr1 24.000 00 GHz
Rel 103 dBuVim #Alten 6 dB 78.18 dBuV/m Rel 95 dBpV/m #Atten 0 dB 65.320 dBpV/m
#Peak ‘ ‘M,.r" Mg
Log I E, Log /
10 10
dB/ dB/
DI o] P
86.0 66.0
dBpVy dBpViny
Leby Fivg
50
V1 82 W1 52
Center 24.000 00 GHz Span 20 MHz  S3 FS
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pis) A AA
Matker Tisce Type Axie Amplitude af):
1 i) Fieq 24.000 00 GHz 76.33 dByVim FTun
2 i) Fieg 23.999 80 GH 78.18 dByV/im Sup
Center 24.000 00 GHz Span 20 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
Plot 7.4.26 Low band edge emission test result
TEST SITE: OATS
TEST DISTANCE: 0.75m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 50 MHz
MODULATION: QPSK
4 Agilent R T & Agilent R T
Mkr1 24.000 00 GHz Mki1 24.000 00 GHz
Rel 103 dBpVim #Anen 6 dB 78.61 dBuV/m Rel 95 dBpV/m #Atten 0 dB 65.399 dBpV/m
#Peak #hvg
Log M Log /
10 7 10 7
dB/ ff dB/
DI o] [
86.0 66.0
dBpVing dBpViny
LeAv Fivg
50
V1 82 W1 s2
83 FC S3 F5
A AA A AA
a|f): af):
FTun FTun
Swp Swp
Center 24.000 00 GHz Span 20 MHz  Center 24.000 00 GHz Span 20 MHz

#Res BW 1 MHz

VBW 3 MHz

Sweep 20 ms (2001 pts)

#Res BW 1 MHz

VBW 3 MHz

Sweep 20 ms (2001 p1s)
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Test mode:
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Date(s):
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Verdict:

PASS

Temperature: 24.1 °C

| Relative Humidity: 46 %

Air Pressure: 1009 hPa

| Power: -48 VDC

Remarks: EUT with 42.4 dBi antenna gain

TEST SITE:
TEST DISTANCE:

Plot 7.4.27 Low band edge emission test result

ANTENNA POLARIZATION:

EUT POSITION:

EMISSION BANDWIDTH:

MODULATION:

L Agilent

R T

Mki2 23.998 65 GHz

OATS

0.75m

Vertical

Typical (Vertical)
50 MHz
2048QAM

% Agilent

R T
Mkr1 24.000 00 GHz

Rel 103 dBpVim #Anen 6 dB 78.12 dBuVim Rei 95 dBpVim #Anten 0 dB 65.528 dBpV/m
#Peak #Mvg
Log }rﬂ Log /
10 o 10
dB/ " & st dB!
86.0 66.0
dBpVi dBpv/n
Leby Féwg
50
V1 82 W1 s2
Center 24.000 00 GHz Span 20 MHz  S3 F§|
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A AA
Maiber Tisce Type X Axis Amglitude alf):
1 1 Fieq 24.000 00 GHz 7767 dBuVim FTun
2 1 Fieq 23.388 65 GHz 78.12 dBywim Swp
Center 24.000 00 GHz Span 20 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pis)
Plot 7.4.28 Low band edge emission test result
TEST SITE: OATS
TEST DISTANCE: 0.75m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 50 MHz
MODULATION: 2048QAM
A Agilent R T e Agilent R T
Mki2 23.999 84 GHz Mkr1 24,000 00 GHz
Rel 103 dBpVim #Atten 6 dB 78.21 dBpV/m Rel 95 dBpV/m #Atten 0 dB 65.554 dBpV/m
#Peak Afvg
Log } v "J’- Log /
10 rJ 10
dB/ & o dB/
86.0 66.0
dBpVing dBpVing
LeAv Fivg
a0
V1 82 W1 s2
Center 24.000 00 GHz Span 20 MHz  S3 FS|
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pis) A AA
Maiber Tiace Type X Axis Amglilude af):
1 i Fieq 24.000 00 GHz 77.68 dBuVim FTun
2 1 Fieq 22.888 84 GHz 78.21 dByWim SWp

Center 24.000 00 GHz
#Res BW 1 MHz

VBW 3 MHz

Span 20 MHz
Sweep 20 ms (2001 pts)
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Section 15.249(d)/ RSS-310, section 3.10, Band edge emissions

Test procedure:

ANSI C63.10 section 6.10

Test mode:

Compliance

30-Jan-18 - 21-Feb-18

Date(s):

Verdict:

PASS

Temperature: 24.1 °C

| Relative Humidity: 46 %

Air Pressure: 1009 hPa

| Power: -48 VDC

Remarks: EUT with 42.4 dBi antenna gain

TEST SITE:
TEST DISTANCE:
ANTENNA POLARIZATIO

Plot 7.4.29 High band edge emission test result

N:

OATS
0.75m
Vertical and Horisontal

EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 50 MHz
MODULATION: QPSK
 Agllent R T 5 Agllent R T
Mkr2 24.251 145 GHz Mkr1 24.250 000 GHz
Red 105 dBpVim #Atien 8 dB 80.55 dBpV/m Rel 95 dBpV/m #Atten 0 dB 65.905 dBpW/m
#Peak ""\.,\l ‘ g
Log \ ‘ Log
10 2 10
dB/ s B \
ol ol R
86.0 66.0
dBuV/ dBuVing
LAy Fawg
50
V1 S2 W1 s2
Center 24.250 000 GHz Span 30 MHz S3 FS
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pis) A LA
Matier Tisce Type X Axiz Amplitude alf):
i Fieg 24.250 000 GHz 79.15 dBuVim FTun
2 (ki) Fieq 24.351 145 GHz 80 .65 dByWim SWP
Center 24.250 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pis)
Plot 7.4.30 High band edge emission test result
TEST SITE: OATS
TEST DISTANCE: 0.75m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 50 MHz
MODULATION: QPSK
4 Agilent R T e Agilent R T
Mkr2 24.250 045 GHz Mkr1 24.250 000 GHz
Rel 105 dBpVim #Atten 8 dB 79.62 dBp\V/m Rel 95 dBpV/m #Atten 0 dB 65.823 dBpV/m
#Peak ‘W,\ Afvg
Log \\ Log
10 10
dB/ o " dBy \
86.0 66.0
dBpVing dBpVing
LeAv Fivg
a0
V1 82 W1 s2
Center 24.250 000 GHz Span 30 MHz  S3 FS|
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pis) A AA
Maiber Tiace Type X Axis Amglilude af):
1 i Fieq 24.250 000 GHz 77.98 dBuVim FTun
2 1 Fieq 24350 045 GHz 78.€2 dByWim SWp
Center 24.250 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
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Report ID: CERRAD_FCC.29773_20C_rev1.docx

Date of Issue: 25-Apr-18

Test specification:

Section 15.249(d)/ RSS-310, section 3.10, Band edge emissions

Test procedure:

ANSI C63.10 section 6.10

Test mode:

Compliance

Date(s):

30-Jan-18 - 21-Feb-18

Verdict:

PASS

Temperature: 24.1 °C

| Relative Humidity: 46 %

Air Pressure: 1009 hPa

| Power: -48 VDC

Remarks: EUT with 42.4 dBi antenna gain

TEST SITE:
TEST DISTANCE:
ANTENNA POLARIZATION:

Plot 7.4.31 High band edge emission test result

OATS
0.75m
Vertical and Horisontal

EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 50 MHz
MODULATION: 2048QAM
4 Agllent R T L Agllent R T
Mkr2 24.250 055 GHz Mkr1 24.250 000 GHz
Rel 105 dBpV/m #Atten 8 dB 79.74 dBpVim Rel 95 dBuVim #Atten 0 dB 65.884 dBuVim
#Peak W,\ Afvg
Log \ Log
10 10
dB/ dB/ \
DI DI [
86.0 66.0
dBpV/ dBpVin
LeAv FAvg
50
V1 82 W1 82
Center 24.250 000 GHz Span 30 MHz 83 F§
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A AN
Matker Tiace Tyre X Axis Amplitude af):
1 i) Fieg 24.250 000 GHz 79.08 dBuvim FTun
2 i Fieg 24.250 055 GHz 78.74 dBuvim Swp
Center 24.250 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
Plot 7.4.32 High band edge emission test result
TEST SITE: OATS
TEST DISTANCE: 0.75m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 50 MHz
MODULATION: 2048QAM
A Agilent R T e Agilent R T
Mkr2 24.251 155 GHz Mkr1 24.250 000 GHz
Rel 105 dBpVim #Atten 8 dB 80.44 dBpV/m Rel 95 dBpV/m #Atten 0 dB 65.720 dBpV/m
#Peak “'\\‘ #hvg
Log \ Log
10 z 10
dB/ S T \
ol ol R
86.0 66.0
dBpVing dBpVing
LeAv Fivg
a0
V1 82 W1 s2
Center 24.250 000 GHz Span 30 MHz  S3 FS|
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pis) A AA
Maiber Tiace Type X Axis Amglilude af):
1 i Fieq 24.250 000 GHz 78.11 dBuVim FTun
2 1 Fieq 24351 166 GHz 80.44 dByW'm SWp
Center 24.250 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
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Test specification:

Section 15.249(d)/ RSS-310, section 3.10, Band edge emissions

Test procedure:

ANSI C63.10 section 6.10

Test mode:

Compliance

Date(s):

30-Jan-18 - 21-Feb-18

Verdict:

PASS

Temperature: 24.1 °C

| Relative Humidity: 46 %

Air Pressure: 1009 hPa

| Power: -48 VDC

Remarks: EUT with 42.4 dBi antenna gain

Plot 7.4.33 Low band edge emission test result

TEST SITE: OATS
TEST DISTANCE: 0.75m
ANTENNA POLARIZATION: Vertical
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 60 MHz
MODULATION: QPSK
4 Agilent R T & Agilent R T
Mkr2 23.999 86 GHz Mki2 23.999 86 GHz
Rel 103 dBpVim #Anen 6 dB 78.98 dBuV/m Rel 95 dBpV/m #Atten 0 dB 65.435 dBpV/m
#Peak #hvg
Log } Log ///
10 2 10
dB/ . N ool dB/
ra
DI DI Mw""“‘/
86.0 66.0
dBpVi dBpViny
Leby Fivg
50
V1 82 W1 s2
Center 24.000 00 GHz Span 20 MHz 53 FS|
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A AA
Maiber Tisce Type X Axis Amglitude af):
1 1 Fieq 24.000 00 GHz 78.64 dByVim FTun
2 1 Fieq 23.389 36 GHz 78.88 dBuV/m Swp
Center 24.000 00 GHz Span 20 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
Plot 7.4.34 Low band edge emission test result
TEST SITE: OATS
TEST DISTANCE: 0.75m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 60 MHz
MODULATION: QPSK
4 Agilent R T e Agilent R T
Mki2 23.997 77 GHz Mkr1 24,000 00 GHz
Rel 103 dBpVim #Atten 6 dB 77.81 dBpV/m Rel 95 dBpV/m #Atten 0 dB 65.667 dBpVv/m
#Peak Afvg
Log } I Log /
10 . 10
dB/ 3 I Ty dB/ /
ff_."
DI DI I
86.0 66.0
dBpVing dBpVing
LeAv Fivg
a0
V1 82 W1 s2
Center 24.000 00 GHz Span 20 MHz  S3 FS|
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pis) A AA
Maiber Tiace Type X Axis Amglilude af):
i Fieq 24.000 00 GHz 77.07 dBuVim FTun
2 1 Fieq 23.887 77 GHz 77.81 dByWim SWp
Center 24.000 00 GHz Span 20 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
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Test specification:

Section 15.249(d)/ RSS-310, section 3.10, Band edge emissions

Test procedure:

ANSI C63.10 section 6.10

Test mode:

Compliance

Date(s):

30-Jan-18 - 21-Feb-18

Verdict: PASS

Temperature: 24.1 °C

| Relative Humidity: 46 %

Air Pressure: 1009 hPa

| Power: -48 VDC

Remarks: EUT with 42.4 dBi antenna gain

Plot 7.4.35 Low band edge emission test result

TEST SITE: OATS
TEST DISTANCE: 0.75m
ANTENNA POLARIZATION: Vertical
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 60 MHz
MODULATION: 2048 QAM
4 Agilent R T & Agilent R T
Mkr2 23.998 96 GHz Mki1 24.000 00 GHz
Rel 103 dBpVim #Anen 6 dB 78.33 dBuVim Rel 95 dBpV/m #Atten 0 dB 65.320 dBpV/m
#Peak ‘ J‘f“' #hvg
Log I 7 Log /
10 ra 10
A8 Ll D dB/
oI oI e
86.0 66.0
dBpVi dBpViny
Leby Fivg
50
V1 82 W1 s2
Center 24.000 00 GHz Span 20 MHz 53 FS|
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A AA
Maiber Tisce Type X Axis Amglitude af):
1 i) Fieq 24.000 00 GHz 76.58 dBuVim FTun
2 i) Fieq 23.388 36 GHz 78.33 dByWim Swp
Center 24.000 00 GHz Span 20 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
Plot 7.4.36 Low band edge emission test result
TEST SITE: OATS
TEST DISTANCE: 0.75m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 60 MHz
MODULATION: 2048 QAM
4 Agilent R T e Agilent R T
Mki1 24.000 00 GHz Mkr1 24,000 00 GHz
Rel 103 dBpVim #Atten 6 dB 78.61 dBp\V/m Rel 95 dBpV/m #Atten 0 dB 65.399 dBpV/m
#Peak Afvg
Log M Log /
10 7 10 7
dB/ ff‘ dB/
DI o] I
86.0 66.0
dBpVing dBpVing
LeAv Fivg
a0
V1 82 W1 s2
83 FC 83 F5
A AA A AA
aif): =)
FTun FTun
Swp Swp
Center 24.000 00 GHz Span 20 MHz ~ Center 24.000 00 GHz Span 20 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) #Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
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Test specification:

Section 15.249(d)/ RSS-310, section 3.10, Band edge emissions

Test procedure:

ANSI C63.10 section 6.10

Test mode:

Compliance

Date(s):

30-Jan-18 - 21-Feb-18

Verdict:

PASS

Temperature: 24.1 °C

| Relative Humidity: 46 %

Air Pressure: 1009 hPa

| Power: -48 VDC

Remarks: EUT with 42.4 dBi antenna gain

Plot 7.4.37 High band edge emission test result

TEST SITE: OATS
TEST DISTANCE: 0.75m
ANTENNA POLARIZATION: Vertical
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 60 MHz
MODULATION: QPSK
5o Agilent R T % Agllent R T
Mkr2 24.254 745 GHz Mkr1 24.250 000 GHz
Rel 105 dBuV/m #Atten 8 dB 80.25 dBuVim  Rel 95 dBpV/m #Atten 0 dB 65.919 dBpVim
#Peak N\ fifvg
Log "~ Log
10 2 10
dB/ 2 dB/ \
i
g
DI i e L
86.0 66.0
dBpV/ dBpV/n
LeAv Fhwg
50
V1 82 W1 52
Center 24.250 000 GHz Span 30 MHz S3 FS
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pis) A AA
Marber Tiace Tyee X Axiz Amplituge al):
1 i) Fieg 24.250 000 GHz 78.42 dBuvim ETun
2 i Fieg 24.254 745 GHz 80.25 dBuvim
Swp
Center 24.250 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
Plot 7.4.38 High band edge emission test result
TEST SITE: OATS
TEST DISTANCE: 0.75m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 60 MHz
MODULATION: QPSK
4 Agilent R T % Agilent R T
Mkr2 24.261 625 GHz Mkr1 24,250 000 GHz
Rel 105 dBpVim #Atten 8 dB 79.69 dBpV/m  Red 95 dBpW/m #Atten 0 dB 65.821 dBpVim
#Peak Ahvg
Log Log
10 N‘\‘ 10
dBi R iyl ] T \
\;‘
DI DI [T
86.0 66.0
dBpVing dBpV/ng
LeAv FhAvg
50
V1 82 w1 52
Center 24.250 000 GHz Span 30 MHz S3 FS
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts) A AA
Maiber Tn Typ X Axis Amglilude all):
1 1 Fieq 24.250 000 GHz 79.20 dBuVim FTun
2 1 Fieq 24281 625 GHz 78.€8 dByWim SWp
Center 24.250 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pis)
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HERMON LABORATORIES

Test specification: Section 15.249(d)/ RSS-310, section 3.10, Band edge emissions

Test procedure: ANSI C63.10 section 6.10

Test mode: Compliance

Verdict: PASS

Date(s): 30-Jan-18 - 21-Feb-18

Air Pressure: 1009 hPa

Temperature: 24.1 °C | Relative Humidity: 46 % | Power: -48 VDC

Remarks: EUT with 42.4 dBi antenna gain

Plot 7.4.39 High band edge emission test result

TEST SITE: OATS
TEST DISTANCE: 0.75m
ANTENNA POLARIZATION: Vertical
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 60 MHz
MODULATION: 2048QAM
% Agilent R T i Agilent R T
Mkr2 24.261 645 GHz Mkr1 24.250 000 GHz
Rel 105 dBuV/m #Atten § dB 79.97 dBpVim Rei 95 dBpV/m #Atten 0 dB 65.892 dBuV/m
#Peak #Avg \\
Log \ Log
10 10
dB/ e gl icsid dB/ \
k‘
DI i [l
86.0 66.0
dBpV! dBuVing
LecAv FhAwg
50
V1 82 W1 s2
Center 24.250 000 GHz Span 30 MHz S3 FS
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pis) A AA
Matier Tiace Type K Axiz Amplitlude al):
1 i) Fieg 24.250 000 GHz 79.24 dByvim FTun
2 i Fieg 24.261 845 GHz 79.97 dBuvim Swp
Center 24.250 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pis)
Plot 7.4.40 High band edge emission test result
TEST SITE: OATS
TEST DISTANCE: 0.75m
ANTENNA POLARIZATION: Horizontal
EUT POSITION: Typical (Vertical)
EMISSION BANDWIDTH: 60 MHz
MODULATION: 2048QAM
4 Agilent R T e Agilent R T
Mkr2 24.254 725 GHz Mkr1 24.250 000 GHz
Rel 105 dBpVim #Atten 8 dB 80.18 dBp\V/m Rel 95 dBpV/m #Atten 0 dB 65.719 dBpV/m
#Peak Afvg
Log \ -\‘ Log \\
10 2 10
dB/ 2 dB/ \
oI ol e
86.0 66.0
dBpVing dBpVing
LeAv Fivg
a0
V1 82 W1 s2
Center 24.250 000 GHz Span 30 MHz  S3 FS|
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pis) A AA
Maiber Tn Typ Amglilude af):
1 1 Fieq 4 78.02 dBuVim FTun
2 1 Fieq 4 80.18 dByW:m SWp
Center 24.250 000 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (2001 pts)
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