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5.7FREQUENCY STABILITY
Test Requirement: FCC 47 CFR Part 15 Subpart E Section 15.407 (g)
Test Method: ANSI C63.10-2013
Limit: The frequency of the carrier signal shall be maintained within band of operation.

Test Procedure:

a) To ensure emission at the band edge is maintained within the authorized band, those values shall be
measured by radiation emissions at upper and lower frequency points, and finally compensated by frequency
deviation as procedures below.

b) The EUT was operated at the maximum output power, and connected to the spectrum analyzer, which is set
to maximum hold function and peak detector. The peak value of the power envelope was measured and noted.
The upper and lower frequency points were respectively measured relatively 10 dB lower than the measured
peak value.

c¢) The frequency deviation was calculated by adding the upper frequency point and the lower frequency point
divided by two. Those detailed values of frequency deviation are provided in table below.

EUT Operation Condition:
v Keep the EUT transmit at un-modulation mode to frequency stability
N Keep the EUT in transmitting mode with all kind of modulation and all kind of data rate.

Test Setup: Refer to section 4.5.3 for details.
Instruments Used: Refer to section 3 for details
Test Mode: Transmitter mode

Test Results: Pass

Test Data:

Frequency Stability Versus Temp.

Operation Frequency: 5180 MHz

Temp. Measured Frequenc Frequency Drift
el i i o)
50 5179.979083 -4.038031
40 5179.979013 -4.051544
30 5179.979083 -4.038031
20 5179.979063 -4.041892
10 VN 5179.978793 -4.094015
0 5179.978633 -4.124903
-10 5179.978963 -4.061197
-20 5179.979133 -4.028378
-30 5179.979083 -4.038031

Frequency Stability Versus Voltage

Operation Frequency: 5180 MHz

Measured Frequency Frequency Drift
Temp. Voltage (MH2) o)
VL 5179.978983 -4.057336
TN VN 5179.979342 -3.988031
VH 5179.978675 -4.116795
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Frequency Stability Versus Temp.
Operation Frequency: 5320 MHz
Temp. VisliEae Measured Frequency Frequency Drift
49 (MHz) (ppm)
50 5319.978403 -4.059586
40 5319.978513 -4.038910
30 5319.978953 -3.956203
20 5319.978363 -4.067105
10 VN 5319.978143 -4.108459
0 5319.978333 -4.072744
-10 5319.978953 -3.956203
-20 5319.978683 -4.006955
-30 5319.978733 -3.997556
Frequency Stability Versus Voltage
Operation Frequency: 5320 MHz
Measured Frequency Frequency Drift
Temp. Voltage (MH2) o
VL 5319.980973 -3.576504
TN VN 5319.974013 -4.884774
VH 5319.978241 -4.090038
Frequency Stability Versus Temp.
Operation Frequency: 5500 MHz
Temp. Vsl Measured Frequency Frequency Drift
49 (MHz) (ppm)
50 5499.977833 -4.030364
40 5499.977833 -4.030364
30 5499.977693 -4.055818
20 5499.977733 -4.048545
10 VN 5499.977803 -4.035818
0 5499.977653 -4.063091
-10 5499.977573 -4.077636
-20 5499.977373 -4.114000
-30 5499.979263 -3.770364
Frequency Stability Versus Voltage
Operation Frequency: 5500 MHz
Measured Frequency Frequency Drift
Temp. Voltage MH2) T
VL 5499.977383 -4.112182
TN VN 5499.977593 -4.074000
VH 5499.977475 -4.095455
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Frequency Stability Versus Temp.
Operation Frequency: 5745 MHz
Temp. VisliEae Measured Frequency Frequency Drift
(C) (MHz) (ppm)
50 5744.976673 -4.060400
40 5744.976633 -4.067363
30 5744.976623 -4.069104
20 5744.976543 -4.083029
10 VN 5744.976403 -4.107398
0 5744.976533 -4.084769
-10 5744.976563 -4.079547
-20 5744.976703 -4.055178
-30 5744.976623 -4.069104
Frequency Stability Versus Voltage
Operation Frequency: 5745 MHz
Measured Frequency Frequency Drift
Temp. Voltage (MH2) o
VL 5744.976683 -4.058660
TN VN 5744.976654 -4.063708
VH 5744.976356 -4.115579

It is proved that the frequency stability such that an emission is maintained within the band of operation under

all condition.
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5.8RADIATED EMISSIONS AND BAND EDGE MEASUREMENT
. ~ FCC 47 CFR Part 15 Subpart E Section 15.407 (b)(1)(2)(3)(4)(6)
Test Requirement: o 47 CFR Part 15 Subpart C Section 15.209/205

Test Method: KDB 789033 D02 v02r01 Section G.3, G.4, G.5, and G.6
Receiver Setup:

Frequency RBW
0.009 MHz-0.150 MHz 200/300 kHz
0.150 MHz -30 MHz 9/10 kHz
30 MHz-1 GHz 100/120 kHz

Above 1 GHz 1 MHz

Limits:

1. Limits of Radiated Emission and Band edge Measurement

Radiated emissions that fall in the restricted bands must comply with the general emissions limits in
15.209(a) as below table. Other emissions shall be at least 20 dB below the highest level of the desired

ower.
rrequency | oo | Lt e | memark | Memvemen
0.009 MHz-0.490 MHz 2400/F(kHz) - - 300
0.490 MHz-1.705 MHz 24000/F(kHz) - - 30
1.705 MHz-30 MHz 30 - - 30
30 MHz-88 MHz 100 40.0 Quasi-peak 3
88 MHz-216 MHz 150 43.5 Quasi-peak 3
216 MHz-960 MHz 200 46.0 Quasi-peak 3
960MHz-1GHz 500 54.0 Quasi-peak 3
Above 1 GHz 500 54.0 Average 3
Remark:

a. The lower limit shall apply at the transition frequencies.

b. Emission level (dBuV/m) = 20 log Emission level (uv/m).

c. For frequencies above 1000 MHz, the field strength limits are based on average detector, however, the
peak field strength of any emission shall not exceed the maximum permitted average limits, specified
above by more than 20 dB under any condition of modulation.

2. Limits of Unwanted Emission Out of the Restricted Bands

Applicable To Limit
789033 D02 General U-NII Test Field Strength at 3 m
Procedures New Rules v01r04 PK: 74 (dBuV/m) AV: 54 (dBuVv/m)
. . Equivalent Field
Applicable To EIRP Limit Strength at 3 m
FCC Part 15.407 (b)(1) PK: -27 (dBm/MHz) PK: 74 (dBuv/m)
FCC Part 15.407 (b)(2) PK: -27 (dBm/MHz) PK: 74 (dBuv/m)
FCC Part 15.407 (b)(3) PK: -27 (dBm/MHz) PK: 68.2 (dBuVv/m)

27 dBm/MHz at frequencies from the band
edges decreasing linearly to 15.6 dBm/MHz at
5 MHz above or below the band edges;
15.6 dBm/MHz at 5 MHz above or below the
band edges decreasing linearly to 10
FCC Part 15.407 (b)(4) dBm/MHz at 25 MHz above or below the band | PK: 68.2 (dBuv/m)
edges;

10 dBm/MHz at 25 MHz above or below the
band edges decreasing linearly to -27
dBm/MHz at 75 MHz above or below the band
edges;
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-27 dBm/MHz at frequencies more than 75
MHz above or below the band edges.

Test Setup: Refer to section 4.5.1 for details.
Test Procedures:

1. The EUT was placed on the top of a rotating table 0.8 meters (for below 1 GHz) / 1.5 meters (for above 1
GHz) above the ground at 3 meter chamber room for test. The table was rotated 360 degrees to determine
the position of the highest radiation.

2. The EUT was set 3 meters away from the interference-receiving antenna, which was mounted on the top
of a variable-height antenna tower.

3. The height of antenna is varied from one meter to four meters above the ground to determine the maximum
value of the field strength. Both horizontal and vertical polarizations of the antenna are set to make the
measurement.

4. For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned
to heights from 1 meter to 4 meters and the rotatable table was turned from 0 degrees to 360 degrees to
find the maximum reading.

5. The test-receiver system was set to quasi-peak detect function and specified bandwidth with maximum
hold mode when the test frequency is below 1 GHz.

6. The test-receiver system was set to peak and average detected function and specified bandwidth with
maximum hold mode when the test frequency is above 1 GHz. If the peak reading value also meets
average limit, measurement with the average detector is unnecessary.

Remark:

a) The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120 kHz for Quasi-
peak detection (QP) at frequency below 1 GHz.

b) The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth is 3 MHz
for Peak detection (PK) at frequency above 1 GHz.

c) The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth is 3 MHz
for RMS Average (Duty cycle < 98 %) for Average detection (AV) at frequency above 1 GHz, then the
measurement results was added to a correction factor (10 log(1/duty cycle)).

d) The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth is 10 Hz
(Duty cycle = 98 %) or = 1/T(duty cycle is < 98%) for Average detection (AV) at frequency above 1 GHz.

e) All modes of operation were investigated and the worst-case emissions are reported.

Equipment Used: Refer to section 3 for detalils.
Test Result: Pass
The measurement data as follows:

Radiated Emission Test Data (9 KHz ~ 30 MHz):

The amplitude of spurious emissions attenuated more than 20 dB below the permissible value is not required
to be report.
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Radiated Emission Test Data (30 MHz ~ 1 GHz Worst Case):
Worst-Case Configuration

Horizontal

Level (dBuVim)

a0

To

60

FCC PART 15C 30MHz-1GHz
50

40

30

20

10

0
30 50 100 200 500 1000
Frequency (MHz)

No Frequency | Reading Cofgsguron Result Limit Margin Remark
: (MHz) (dBuV) (dB/m ) (dBuV/m) | (dBuV/m) (dB)
86.080 29.25 -18.96 10.29 40.00 -29.71 QP
159.759 27.68 -15.88 11.80 43.50 -31.70 QP
223.848 27.00 -14.31 12.69 46.00 -33.31 QP
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Vertical
BULe\reI (dBuVim)
70
60
FCC PART 15C 30MHz-1GHz
50
I
40
30
20
10
0
30 50 100 200 500 1000
Frequency (MHz)
No Frequency | Reading Cofgsguron Result Limit Margin Remark
’ (MHz) (dBuV) (dB/m ) (dBuV/m) (dBuV/m) (dB)
86.080 32.19 -19.48 12.71 40.00 -27.29 QP
129.392 29.25 -19.12 10.13 43.50 -33.37 QP
151.025 31.17 -17.36 13.81 43.50 -29.69 QP
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Radiated Emission Test Data (1GHz ~ 40GHz):

IEEE 802.11a_Channel 36

No. Fre(lc\q/llaezr)\cy ( dF;i%J/:]) Limit (dBuV/m) | Margin (dB) Detector A;:)tfar:(?g
1 10360.00 51.35 74.00 -22.65 Peak Horizontal
2 10360.00 36.58 54.00 -17.42 Awverage Horizontal
3 15540.00 51.13 74.00 -22.87 Peak Horizontal
4 15540.00 38.64 54.00 -15.36 Awerage Horizontal
5 10360.00 49.26 74.00 -24.74 Peak Vertical
6 10360.00 35.38 54.00 -18.62 Awerage Vertical
7 15540.00 49.90 74.00 -24.10 Peak Vertical
8 15540.00 37.90 54.00 -16.10 Awerage Vertical

IEEE 802.11a Channel 44

No. Frez'(e/luHezr)lcy ( dlgi%j/lé) Limit (dBuV/m) [ Margin (dB) Detector Al;r:far::s
1 10440.00 50.69 74.00 -23.31 Peak Horizontal
2 10440.00 37.04 54.00 -16.96 Awerage Horizontal
3 15660.00 51.26 74.00 -22.74 Peak Horizontal
4 15660.00 38.42 54.00 -15.58 Average Horizontal
5 10440.00 49.76 74.00 -24.24 Peak Vertical
6 10440.00 35.98 54.00 -18.02 Average Vertical
7 15660.00 50.37 74.00 -23.63 Peak Vertical
8 15660.00 37.69 54.00 -16.31 Awverage Vertical

IEEE 802.11a_Channel 48

No. Fre('(\q/ll;ezr;cy ( diiijllr;) Limit (dBuV/m) | Margin (dB) Detector Al;r:)tlear:(r;g
1 10480.00 49.08 74.00 -24.92 Peak Horizontal
2 10480.00 36.09 54.00 -17.91 Awverage Horizontal
3 15720.00 50.18 74.00 -23.82 Peak Horizontal
4 15720.00 38.04 54.00 -15.96 Awerage Horizontal
5 10480.00 47.46 74.00 -26.54 Peak Vertical
6 10480.00 35.06 54.00 -18.94 Average Vertical
7 15720.00 49.54 74.00 -24.46 Peak Vertical
8 15720.00 37.31 54.00 -16.69 Average Vertical
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| |EEE 802.11a_Channel 52

No. Fre(&‘i')‘cy : dii%’/':n ) |Limit@Buvim)| Margin @8) |  Detector ﬁr;tlear:::
1 48.78 48.02 74.00 -25.98 Peak Horizontal
2 48.78 35.84 54.00 -18.16 Awerage Horizontal
3 73.17 50.69 74.00 -23.31 Peak Horizontal
4 73.17 37.85 54.00 -16.15 Awerage Horizontal
5 48.78 46.15 74.00 -27.85 Peak Vertical
6 48.78 33.44 54.00 -20.56 Awerage Vertical
7 73.17 48.78 74.00 -25.22 Peak Vertical
8 73.17 36.54 54.00 -17.46 Awverage Vertical

IEEE 802.11a_Channel 60

No. Fre(&t:_lezr;cy ( d';i?,';) Limit (dBuV/m) | Margin (dB) Detector Al;r:)tlear:(?sa
1 10600.00 48.19 74.00 -25.81 Peak Horizontal
2 10600.00 35.81 54.00 -18.19 Awerage Horizontal
3 15900.00 51.04 74.00 -22.96 Peak Horizontal
4 15900.00 38.12 54.00 -15.88 Average Horizontal
5 10600.00 46.03 74.00 -27.97 Peak Vertical
6 10600.00 34.26 54.00 -19.74 Awerage Vertical
7 15900.00 49.64 74.00 -24.36 Peak Vertical
8 15900.00 36.87 54.00 -17.13 Awerage Vertical

IEEE 802.11a_Channel 64

No. Fri&‘i’;cy : dii%‘/'; ) |Limit @Buvim)| Margin (4B) Detector ﬁr;tlea';?s
1 10640.00 49.69 74.00 -24.31 Peak Horizontal
2 10640.00 36.31 54.00 -17.69 Awverage Horizontal
3 15960.00 51.23 74.00 -22.77 Peak Horizontal
4 15960.00 38.12 54.00 -15.88 Awerage Horizontal
5 10640.00 48.14 74.00 -25.86 Peak Vertical
6 10640.00 34.61 54.00 -19.39 Average Vertical
7 15960.00 49.93 74.00 -24.07 Peak Vertical
8 15960.00 36.87 54.00 -17.13 Awverage Vertical
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| |IEEE 802.11a_Channel 100

No. Fre(&‘i')‘cy : dii%’/':n ) |Limit@Buvim)| Margin @8) |  Detector ﬁr;tlear:::
1 11000.00 53.44 74.00 -20.56 Peak Horizontal
2 11000.00 38.94 54.00 -15.06 Awerage Horizontal
3 16500.00 50.93 74.00 -23.07 Peak Horizontal
4 16500.00 37.46 54.00 -16.54 Awerage Horizontal
5 11000.00 51.24 74.00 -22.76 Peak Vertical
6 11000.00 36.56 54.00 -17.44 Average Vertical
7 16500.00 49.30 74.00 -24.70 Peak Vertical
8 16500.00 36.51 54.00 -17.49 Awerage Vertical

IEEE 802.11a_Channel 120

No. Fre(&t:_lezr;cy ( d';i?,';) Limit (dBuV/m) | Margin (dB) Detector Al;r:)tlear:(?sa
1 11160.00 51.29 74.00 -22.71 Peak Horizontal
2 11160.00 36.63 54.00 -17.37 Awerage Horizontal
3 16740.00 52.10 74.00 -21.90 Peak Horizontal
4 16740.00 38.22 54.00 -15.78 Awverage Horizontal
5 11160.00 49.66 74.00 -24.34 Peak Vertical
6 11160.00 34.99 54.00 -19.01 Awerage Vertical
7 16740.00 49.92 74.00 -24.08 Peak Vertical
8 16740.00 37.26 54.00 -16.74 Awerage Vertical

IEEE 802.11a_Channel 140

No. Fri&‘i’;cy : dii%‘/'; ) |Limit @Buvim)| Margin (4B) Detector ﬁr;tlea';?s
1 11400.00 50.92 74.00 -23.08 Peak Horizontal
2 11400.00 37.39 54.00 -16.61 Awverage Horizontal
3 17100.00 51.04 74.00 -22.96 Peak Horizontal
4 17100.00 37.92 54.00 -16.08 Awerage Horizontal
5 11400.00 50.79 74.00 -23.21 Peak Vertical
6 11400.00 36.87 54.00 -17.13 Average Vertical
7 17100.00 50.27 74.00 -23.73 Peak Vertical
8 17100.00 37.03 54.00 -16.97 Awverage Vertical
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I IEEE 802.11a_Channel 149

No. Fre(&‘i')‘cy : dii%’/':n ) |Limit@Buvim)| Margin @8) |  Detector ﬁr;tlear:::
1 11490.00 50.94 74.00 -23.06 Peak Horizontal
2 11490.00 38.25 54.00 -15.75 Awerage Horizontal
3 17235.00 52.88 74.00 -21.12 Peak Horizontal
4 17235.00 39.31 54.00 -14.69 Awerage Horizontal
5 11490.00 49.64 74.00 -24.36 Peak Vertical
6 11490.00 37.21 54.00 -16.79 Average Vertical
7 17235.00 51.24 74.00 -22.76 Peak Vertical
8 17235.00 39.14 54.00 -14.86 Awerage Vertical

IEEE 802.11a Channel 157

No. Fre(&t:_lezr;cy ( d';i?,';) Limit (dBuV/m) | Margin (dB) Detector Al;r:)tlear:(?sa
1 11570.00 50.27 74.00 -23.73 Peak Horizontal
2 11570.00 37.91 54.00 -16.09 Awerage Horizontal
3 17355.00 52.31 74.00 -21.69 Peak Horizontal
4 17355.00 39.73 54.00 -14.27 Awverage Horizontal
5 11570.00 48.55 74.00 -25.45 Peak Vertical
6 11570.00 36.78 54.00 -17.22 Awerage Vertical
7 17355.00 52.29 74.00 -21.71 Peak Vertical
8 17355.00 39.11 54.00 -14.89 Awerage Vertical

IEEE 802.11a_Channel 165

No. Fri&‘i’;cy : dii%‘/'; ) |Limit @Buvim)| Margin (4B) Detector ﬁr;tlea';?s
1 11650.00 51.33 74.00 -22.67 Peak Horizontal
2 11650.00 38.81 54.00 -15.19 Awverage Horizontal
3 17475.00 52.73 74.00 -21.27 Peak Horizontal
4 17475.00 40.15 54.00 -13.85 Awerage Horizontal
5 11650.00 51.27 74.00 -22.73 Peak Vertical
6 11650.00 37.70 54.00 -16.30 Average Vertical
7 17475.00 51.63 74.00 -22.37 Peak Vertical
8 17475.00 39.70 54.00 -14.30 Awverage Vertical
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I IEEE 802.11n-HT20_Channel 36

No. Fre(&‘i')‘cy : dii%’/':n ) |Limit@Buvim)| Margin @8) |  Detector ﬁr;tlear:::
1 10360.00 48.88 74.00 -25.12 Peak Horizontal
2 10360.00 36.27 54.00 -17.73 Awerage Horizontal
3 15540.00 50.86 74.00 -23.14 Peak Horiz