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12. FREQUENCY STABILITY

12.1 Block Diagram Of Test Setup

Radio Test System EUT

12.2 Limit

Manufacturers of U-NII devices are responsible for ensuring frequency stability such that an emission is
maintained within the band of operation under all conditions of normal operation as specified in the
user’'s manual.

12.3 Test procedure

1. The EUT was placed inside temperature chamber and powered and powered by nominal DC voltage.
2. Set EUT as normal operation.

3. Turn the EUT on and couple its output to spectrum.

4. Turn the EUT off and set the chamber to the highest temperature specified.

5. Allow sufficient time (approximately 30 min) for the temperature of the chamber to stabilize, turn the
EUT and measure the operating frequency.

6. Repeat step with the temperature chamber set to the lowest temperature.

12.4 Test Result
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ANT1:
TX Frequency (5150-5250MHz)
Voltage vs. Frequency Stability

Reference Frequency: 5180MHz
TEST CONDITIONS Max. | \1ax. Deviation
f fc Deviation

T nom vV nom (V) 120 | 5180.0053 5180 0.0053 1.0180
°C) 20 [Vmax (V) 132 | 5180.0120 5180 0.0120 2.3129
V min (V)| 108 | 5180.1214 5180 0.1214 23.4375

Limits +20ppm

Result Complies

Temperature vs. Frequency Stability

Reference Frequency: 5180MHz
TEST CONDITIONS Max. 1 \ax. Deviation
f fc Deviation

(MH2) (Ppm)
T (°C) 0 5180.0444 5180 0.0444 8.5756
V nom T (°C) 10 5180.0187 5180 0.0187 3.6172
V) 120 T (°C) 20 5180.0388 5180 0.0388 7.4846
T (°C) 30 5180.0263 5180 0.0263 5.0838
T (°C) 40 5180.0429 5180 0.0429 8.2891

Limits +20ppm

Result Complies
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Voltage vs. Frequency Stability

Reference Frequency: 5200MHz
TEST CONDITIONS Max. | \ax. Deviation
f fc Deviation
(MH2) (ppm)

T nom \V nom (V)Y 120 | 5200.0439 5200 0.0439 8.4331
°C) 20 |V max (V) 132 | 5200.0532 5200 0.0532 10.2332
V min (V)| 108 | 5200.0186 5200 0.0186 3.5731

Limits +20ppm

Result Complies

Temperature vs. Frequency Stability
Reference Frequency: 5200MHz
TEST CONDITIONS Max. | \1ax. Deviation
f fc Deviation

M (PPm)
T (°C) 0 5200.0299 5200 0.0299 5.7516
V nom T (°C) 10 5200.0387 5200 0.0387 7.4505
V) 120 T (°C) 20 5200.0340 5200 0.0340 6.5338
T (°C) 30 5200.0191 5200 0.0191 3.6784
T (°C) 40 5200.0338 5200 0.0338 6.5082

Limits +20ppm

Result Complies
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Voltage vs. Frequency Stability

Reference Frequency: 5240MHz
TEST CONDITIONS Max. | \ax. Deviation
f fc Deviation

(MH2) (ppm)
T nom V nom (V) 120 | 5240.0469 5240 0.0469 8.9576
°C) 20 |V max (V) 132 | 5240.0282 5240 0.0282 5.3813
V min (V)| 108 | 5240.0033 5240 0.0033 0.6358

Limits +20ppm

Result Complies

Temperature vs. Frequency Stability

Reference Frequency: 5240MHz
TEST CONDITIONS M.ax.. Max. Deviation
f fc Deviation

(MH2) (Ppm)
T (°C) 0 5240.0522 5240 0.0522 9.9680
Ve T (°C) 10 5240.0328 5240 0.0328 6.2517
V) 120 T (°C) 20 5240.0442 5240 0.0442 8.4366
T (°C) 30 5240.0354 5240 0.0354 6.7554
T (°C) 40 5240.0187 5240 0.0187 3.5627

Limits +20ppm

Result Complies
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ANT2:
TX Frequency (5150-5250MHz)
Voltage vs. Frequency Stability

Reference Frequency: 5180MHz
TEST CONDITIONS Max. | \1ax. Deviation
f fc Deviation
(MHz) (Ppm)
T nom vV nom (V) 120 | 5180.0549 5180 0.0549 10.6026
°C) 20 [V max (V) 132 | 5180.0714 5180 0.0714 13.7849
V min (V)| 108 | 5180.0455 5180 0.0455 8.7863
Limits +20ppm
Result Complies

Temperature vs. Frequency Stability

Reference Frequency: 5180MHz

TEST CONDITIONS Max. | mMax. Deviation
f fc Deviation
(MH2) (ppm)

T (°C) 0 | 5180.0579 | 5180 | 0.0579 11.1705
o T(¢C) | 120 | 5180.0004 | 5180 | 0.0904 17.4567
) 120 [ T(cc) | 20 | 5180.0670 | 5180 | 0.0670 12.9266
T(¢C) | 30 | 5180.0608 | 5180 [ 0.0608 11.7337
T(¢C) | 40 | 5180.0528 | 5180 [ 0.0528 10.2001

Limits +20ppm

Result Complies
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Voltage vs. Frequency Stability

Reference Frequency: 5200MHz

TEST CONDITIONS Max. | Max. Deviation
f fc Deviation
(MH2) (Ppm)

T nom \/ nom (V] 120 | 5200.0242 | 5200 | 0.0242 4.6525
-C) 20 [V max (V)] 132 [ 5200.0746 | 5200 | 0.0746 14.3529
V min (V)] 108 | 5200.0539 | 5200 | 0.0539 10.3687

Limits +20ppm

Result Complies

Temperature vs. Frequency Stability

Reference Frequency: 5200MHz
TEST CONDITIONS Max. | \1ax. Deviation
f fc Deviation
(MHZ) (Ppm)
T (°C) 0 5200.0786 5200 0.0786 15.1140
V nom T (°C) 10 5200.0369 5200 0.0369 7.0980
V) 120 T (°C) 20 5200.0707 5200 0.0707 13.6001
T (°C) 30 5200.0458 5200 0.0458 8.8046
T (°C) 40 5200.0130 5200 0.0130 2.5042
Limits +20ppm
Result Complies
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Voltage vs. Frequency Stability

Reference Frequency: 5240MHz
TEST CONDITIONS Max. | \Max. Deviation
f fc Deviation
(MH2) (Ppm)
T nom vV nom (V) 120 | 5240.0801 5240 0.0801 15.2801
°C) 20 |V max (V) 132 | 5240.0626 5240 0.0626 11.9484
V min (V)| 108 | 5240.0435 5240 0.0435 8.2944
Limits +20ppm
Result Complies

Temperature vs. Frequency Stability

Reference Frequency: 5240MHz

TEST CONDITIONS Max. 1 \ax. Deviation
f fc Deviation
(MH2) (Ppm)

T (°C) 0 | 5240.0499 | 5240 | 0.0499 9.5212
&Y ok T(°C) | 10 | 5240.0745 | 5240 | 0.0745 14.2188
W) 120 [ T(°c) | 20 | 5240.0894 | 5240 | 0.0894 17.0628
T(°C) | 30 | 5240.0346 | 5240 | 0.0346 6.6035
T(C) | 40 | 5240.0776 | 5240 | 0.0776 14.8033

Limits +20ppm

Result Complies
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ANT1:
TX Frequency (5725-5850MHz)
Voltage vs. Frequency Stability

Reference Frequency: 5745MHz
TEST CONDITIONS Max. | \Max. Deviation
f fc Deviation

(MH2) (Ppm)
T nom V nom (V) 120 | 5745.0278 5745 0.0278 4.8315
°C) 20 |[Vmax (V) 132 | 5745.0456 5745 0.0456 7.9314
V min (V)| 108 | 5745.0278 5745 0.0278 4.8315

Limits +20ppm

Result Complies

Temperature vs. Frequency Stability

Reference Frequency: 5745MHz
TEST CONDITIONS Max. | Max. Deviation
f fc Deviation
(MH2) (ppm)
T (°C) 0 5745.0533 5745 0.0533 9.2795
V nom T (°C) 10 5745.0190 5745 0.0190 3.3079
V) 120 T (°C) 20 5745.0615 5745 0.0615 10.7111
T (°C) 30 5745.0783 5745 0.0783 13.6364
T (°C) 40 5745.0393 5745 0.0393 6.8471
Limits +20ppm
Result Complies
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Voltage vs. Frequency Stability

Reference Frequency: 5785MHz
TEST CONDITIONS Max. 1 Max. Deviation
f fc Deviation
(MH2) (ppm)
T nom \/ nom (V] 120 | 5785.0723| 5785 | 0.0723 12.5010
C) 20 |V max (V)] 132 [ 5785.0817 | 5785 | 0.0817 14.1184
V min (V)] 108 | 5785.0505 | 5785 | 0.0505 8.7315
Limits +20ppm
Result Complies

Temperature vs. Frequency Stability

Reference Frequency: 5785MHz

TEST CONDITIONS Max. | Max. Deviation
f fc Deviation
(MH2) (ppm)

T (°C) 0 | 5785.0326 | 5785 | 0.0326 5.6292
4 T(¢C) | 10 | 5785.0618 | 5785 | 0.0618 10.6755
) 120 | T(¢°C) | 20 | 5785.0855 | 5785 | 0.0855 14.7833
T(¢C) | 30 | 5785.0130 | 5785 | 0.0130 2.2482
T(¢C) | 40 | 5785.0006 | 5785 | 0.0096 1.6578

Limits +20ppm

Result Complies
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Voltage vs. Frequency Stability

Reference Frequency: 5825MHz

TEST CONDITIONS Max. | Max. Deviation
f fc Deviation
(MH2) (ppm)

o \/ nom (V)] 120 | 5825.0633 | 5825 | 0.0633 10.8607
Q) 20 |V max (V)] 132 | 5825.0673| 5825 | 0.0673 11.5485
V min (V)| 108 | 5825.0278 | 5825 | 0.0278 4.7714

Limits +20ppm

Result Complies

Temperature vs. Frequency Stability

Reference Frequency: 5825MHz
TEST CONDITIONS Max. 1 pjax. Deviation
f fc Deviation
(MH2) (Ppm)
T (°C) 0 5825.0875 5825 0.0875 15.0299
& hor T (°C) 10 5825.0780 5825 0.0780 13.3881
V) 120 T (°C) 20 5825.0301 5825 0.0301 5.1626
T (°C) 30 5825.0225 5825 0.0225 3.8629
T (°C) 40 5825.0841 5825 0.0841 14.4415
Limits +20ppm
Result Complies
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ANT2:
TX Frequency (5725-5850MHz)
Voltage vs. Frequency Stability

Reference Frequency: 5745MHz
TEST CONDITIONS Max. | \Max. Deviation
f fc Deviation
(MH2) (Ppm)
T nom V nom (V) 120 | 5745.0874 5745 0.0874 15.2123
°C) 20 |[Vmax (V) 132 | 5745.0610 5745 0.0610 10.6122
V min (V)| 108 | 5745.0332 5745 0.0332 5.7732
Limits +20ppm
Result Complies

Temperature vs. Frequency Stability

Reference Frequency: 5745MHz
TEST CONDITIONS Max. | Max. Deviation
f fc Deviation
(MH2) (ppm)
T (°C) 0 5745.0310 5745 0.0310 5.3992
V nom T (°C) 10 5745.0530 5745 0.0530 9.2288
V) 120 T (°C) 20 5745.0012 5745 0.0012 0.2087
T (°C) 30 5745.0867 5745 0.0867 15.0969
T (°C) 40 5745.0870 5745 0.0870 15.1491
Limits +20ppm
Result Complies
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Voltage vs. Frequency Stability

Reference Frequency: 5785MHz
TEST CONDITIONS Max. 1 Max. Deviation
f fc Deviation
(MH2) (ppm)
T nom \/ nom (V] 120 | 5785.0010 | 5785 | 0.0010 0.1776
C) 20 [V max (V) 132 [ 5785.0874| 5785 | 0.0874 15.1079
V min (V)] 108 | 5785.0348 | 5785 | 0.0348 6.0088
Limits +20ppm
Result Complies

Temperature vs. Frequency Stability

Reference Frequency: 5785MHz
TEST CONDITIONS Max. | pax. Devation
f fc Deviation
(MH2) (ppm)

T (°C) 0 5785.0585 5785 0.0585 10.1102
T (°C) 10 5785.0066 5785 0.0066 1.1492
V hom 120 T (°C) 20 5785.0300 5785 0.0300 5.1864
V) T (°C) 30 5785.0903 5785 0.0903 15.6018
T (°C) 40 5785.0239 5785 0.0239 4,1356
T (°C) 50 5785.0692 5785 0.0692 11.9616

Limits +20ppm

Result Complies
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Voltage vs. Frequency Stability

Reference Frequency: 5825MHz
TEST CONDITIONS f . Del\\/l/iz)t(i'o | Max. Deviation
(MHz2) (ppm)

T nom (° V nom (V)| 120 5825.0327 5825 0.0327 5.6065

) 20 |[Vmax (V)| 132 5825.0820 5825 0.0820 14.0743

Vmin (V)| 108 5825.0287 5825 0.0287 4.9223
Limits +20ppm
Result Complies

Temperature vs. Frequency Stability

Reference Frequency: 5825MHz

TEST CONDITIONS Max. | \1ax. Deviation
f fc Deviation (bpm)
(MH2) P

T (°C) 0 5825.0033 | 5825 0.0033 0.5685
T (°C) 10 5825.0307 | 5825 0.0307 5.2767
120 T (°C) 20 5825.0338 5825 0.0338 5.7961
T (°C) 30 5825.0923 5825 0.0923 15.8467
T (°C) 40 5825.0565 5825 0.0565 9.6942
Limits +20ppm

Result Complies

V nom

V)
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13. OPERATION IN THE ABSENCE OF INFORMATION TO THE TRANSMIT

13.1 Requirement

15.407(c) requirement:

The device shall automatically discontinue transmission in case of either absence of information to transmit or
operational failure. These provisions are not intended to preclude the transmission of control or signal ling
information or the use of repetitive codes used by certain digital technologies to complete frame or burst
intervals. Applicants shall include in their application for equipment authorization a description of how this
requirement is met.

13.2 Test Results

Operation in the absence of information to the transmit:

While the EUT is not transmitting any information, the EUT can automatically discontinue transmission and
become standby mode for power saving. The EUT can detect the controlling

signal of ASK message transmitting from remote device and verify whether it shall resend or

discontinue transmission. (manufacturer declare )
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14. ANTENNA REQUIREMENT

15.203 requirement:

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the responsible
party shall be used with the device. The use of a permanently attached antenna or of an antenna that uses a
unique coupling to the intentional radiator, the manufacturer may design the unit so that a broken antenna can
be replaced by the user, but the use of a standard antenna jack or electrical connector is prohibited.

15.247(b) (4) requirement:

The conducted output power limit specified in paragraph (b) of this section is based on the use of antennas with
directional gains that do not exceed 6 dBi. Except as shown in paragraph (c) of this section, if transmitting
antennas of directional gain greater than 6 dBi are used, the conducted output power from the intentional
radiator shall be reduced below the stated values in paragraphs (b)(1), (b)(2), and (b)(3) of this section, as
appropriate, by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

EUT Antenna:

The antenna is external antenna and no consideration of replacement. The best case gain of the antenna is
WiFi (5.2G):Antl: 4.67dBi, Ant2: 4.55dBi, WiFi (5.8G):Ant1: 5.05dBi, Ant2: 5.01dBi.
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15. EUT TEST SETUP PHOTOGRAPHS

Spurious emissions
Below 1IGHz_

Above 1GHz
. .- 4 ‘ "
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Conducted Emission
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