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1. TEST STANDARDS

The tests were performed according to following standards:

ETSI EN 300 440 V2.2.1 (2018-07) : Short Range Devices (SRD);Radio equipment to be used in the 1 GHz to 40
GHz frequency range; Harmonised Standard covering the essential requirements of article 3.2 of Directive
2014/53/EU

N\ WY /4

The results shown in this test report refer only to the sample(s) tested unless otherwise stated and the sample(s) are retained for 15 days only. The document
is issued by Shenzhen HUAK Testing Technology Co., Ltd., this document cannot be reproduced except in full with our prior written permission.

Shenzhen HUAK Testing Technology Co., Ltd.  Tel.: +86-0755-23029901 E-mail: info@huak.com Web.: www.huak.com
Add.: 1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
.



Page 6 of 74 Report No.: HK2512116489-6ER

HUAK TESTING

2. SUMMARY

2.1. General Remarks

Date of receipt of test sample : 12025/12/11
Testing commenced on : 12025/12/11
Testing concluded on : 12026/03/25

2.2. Product Description

Product Name ED-HMI3010
Product Model ED-HMI3010-215CA

ED-HMI3010-116C, ED-HMI3010-116CA, ED-HMI3010-133C,
Series Model ED-HMI3010-133CA, ED-HMI3010-156C, ED-HMI3010-156CA,

ED-HMI3010-185C, ED-HMI3010-185CA, ED-HMI3010-215C
Difference descrption All model’s the function, software and electric circuit are the same, only with a

product color and model named different. Test sample model:
ED-HMI3010-215CA.

Power supply: DC 12V From Adapter

Adapter information: |nput AC 100'240V, 50/60HZ, 1.5A
Output: DC 12V/4.0A, 48.0W
Model: KSA-50W-120400D5

Antenna Type External Antenna
Antenna Gain 1dBi
WLAN Supported 802.11a/802.11n HT20/802.11n HT40/802.11ac HT20/802.11ac

HT40/802.11ac HT80

IEEE 802.11n HT40/ IEEE 802.11ac HT40:5755-5795MHz

IEEE 802.11ac HT80:5775MHz

Modulation Type IEEE 802.11a: OFDM (64QAM, 16QAM, QPSK, BPSK)

IEEE 802.11n HT20: OFDM (64QAM, 16QAM, QPSK, BPSK)

IEEE 802.11n HT40: OFDM (64QAM, 16QAM, QPSK, BPSK)

IEEE 802.11ac HT20: OFDM (256QAM, 64QAM, 16QAM, QPSK, BPSK)
IEEE 802.11ac HT40: OFDM (256QAM, 64QAM, 16QAM, QPSK, BPSK)
IEEE 802.11ac HT80: OFDM (256QAM, 64QAM, 16QAM, QPSK, BPSK)

Receiver category Receiver category 2

Remark: The products are identical in interior structure, electrical circuits and components, just model names
are different.

Note:Antenna gain Refer to the antenna specifications.

The cable loss data is obtained from the supplier.

The test results in the report only apply to the tested sample.

2.3. Equipment Under Test
Power supply system utilised

Power supply voltage : | O|230V /50 Hz O | 120V / 60Hz
0|12V DC O |24V DC
@ | Other (specified in blank below)

DC 12V From Adapter

The results shown in this test report refer only to the sample(s) tested unless otherwise stated and the sample(s) are retained for 15 days only. The document
is issued by Shenzhen HUAK Testing Technology Co., Ltd., this document cannot be reproduced except in full with our prior written permission.
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Description of the test mode

Report No.: HK2512116489-6ER

Channel Frzaiﬁgcy
149 5745
151 5755
153 5765
155 5775
157 5785
159 5795
161 5805
165 5825

2.4. EUT configuration

The following peripheral devices and interface cables were connected during the measurement:

@ - supplied by the manufacturer

O - supplied by the lab

Ol /

M/N: |/

Manufacturer:

~

2.5. Test summary

ETSI EN 300 440 Requirements

Equivalent isotropic radiated power(Radiated) | ETSI EN 300 440 Sub-clause 4.2.2 Pass
Permitted range of operating frequencies ETSI EN 300 440 Sub-clause 4.2.3 Pass
Spurious emissions ETSI EN 300 440 Sub-clause 4.2.4 Pass
Duty cycle ETSI EN 300 440 Sub-clause 4.2.5 N/A
Additional requirements for FHSS equipment ETSI EN 300 440 Sub-clause 4.2.6 N/ANote 1
Adjacent channel selectivity ETSI EN 300 440 Sub-clause 4.3.3 Pass
Blocking or desensitization ETSI EN 300 440 Sub-clause 4.3.4 Pass
Receiver Spurious emissions ETSI EN 300 440 Sub-clause 4.3.5 Pass
Spectrum access techniques ETSI EN 300 440 Sub-clause 4.4 Passnote 2

Note 1: Which only applicable to FHSS system device.

Note 2: The manufacturer declares compliance with Section 4.4(Spectrum access techniques)

2.6. Modifications

No modifications were implemented to meet testing criteria.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated and the sample(s) are retained for 15 days only. The document
is issued by Shenzhen HUAK Testing Technology Co., Ltd., this document cannot be reproduced except in full with our prior written permission.
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3.TEST ENVIRONMENT

3.1. Information of the Test Laboratory

Shenzhen HUAK Testing Technology Co., Ltd.
1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street,
Bao'an District, Shenzhen, Guangdong, China

3.2. Environmental conditions

During the measurement the environmental conditions were within the listed ranges:

Normal Temperature: 25 °C
High Temperature: 40 °C
Low Temperature: -10 °C
Normal Voltage: DC 12V
High Voltage: DC 13.2V
Low Voltage: DC 10.8V
Relative Humidity: 55 %

Air Pressure: 989 hPa

3.3. Statement of the measurement uncertainty

The data and results referenced in this document are true and accurate. The reader is cautioned that there may
be errors within the calibration limits of the equipment and facilities. The measurement uncertainty was calculated
for all measurements listed in this test report acc. to TR-100028-01" Electromagnetic compatibility and Radio
spectrum Matters (ERM);Uncertainties in the measurement of mobile radio equipment characteristics;Part 1” and
TR-100028-02 “Electromagnetic compatibility and Radio spectrum Matters (ERM);Uncertainties in the
measurement of mobile radio equipment characteristics;Part 2 “ and is documented in the Shenzhen HUAK
Testing Technology Co., Ltd. quality system acc. to DIN EN ISO/IEC 17025. Furthermore, component and
process variability of devices similar to that tested may result in additional deviation. The manufacturer has the
sole responsibility of continued compliance of the device.

/4 > 1T Q\

Hereafter the best measurement capability for Shenzhen HUAK Testing Technology Co., Ltd is reported:

Test Items Measurement Uncertainty Notes
Conducted spurious emission 1.60 dB (1)
Radiated spurious emission 2.20dB (1)

(1) This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated and the sample(s) are retained for 15 days only. The document
is issued by Shenzhen HUAK Testing Technology Co., Ltd., this document cannot be reproduced except in full with our prior written permission.
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3.4. Equipments Used during the Test

Report No.: HK2512116489-6ER

Item Test Equipment Manufacturer Type No. Serial No. Calgaar?;on Cal. Due
1 Spectrum analyzer Agilent N9020A HKE-025 2026.02.06 2027.02.05
2 Receiver R&S ESR-7 HKE -010 2026.02.06 2027.02.05
3 | Broadband antenna | Schwarzbeck | VULB 9163 HKE-012 2026.02.06 2028.02.05
4 Spectrum analyzer R&S FSV3044 HKE-126 2026.02.06 2027.02.05
5 Horn antenna Schwarzbeck 9120D HKE-013 2026.02.06 2028.02.05
5 Preamplifier Schwarzbeck | =MCO218495 | ke 006 | 20260206 | 2027.02.05
7 Preampilifier Agilent 83051A HKE-016 2026.02.04 2027.02.03

Wireless
8 Communication R&S CMW500 HKE-027 2026.02.06 2027.02.05
Test Set
9 Signal generator Agilent N5182A HKE-029 2026.02.04 2027.02.03
10 | High pass filter unit Tonscend JS0806-F HKE-055 2026.02.06 2027.02.05
11 RF automatic Tonscend JS0806-2 | HKE-060 | 2026.02.06 | 2027.02.05
control unit
12 Signal generator KEYSIGHT N5182B HKE-124 2026.02.04 2027.02.03
13 Power meter KEYSIGHT E4419B HKE-144 2026.02.06 2027.02.05
14 RF test software Tonscend V3.5.39 HKE-083 / /
15 | RSE Test Software Tonscend JSngF({)SE HKE -184 / /

The results shown in this test report refer only to the sample(s) tested unless otherwise stated and the sample(s) are retained for 15 days only. The document

is issued by Shenzhen HUAK Testing Technology Co., Ltd., this document cannot be reproduced except in full with our prior written permission.

Shenzhen HUAK Testing Technology Co., Ltd.
Add.: 1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China

Tel.: +86-0755-2302 9901

E-mail: info@huak.com Web.: www.huak.com

ic | B\

v
o
X

(N |



HUAK TESTING

4. TEST CONDITIONS AND RESULTS

Page 10 of 74

4.1. 6dB Bandwidth

Limit
N/A

Test Procedure

Report No.: HK2512116489-6ER

The transmitter output was connected to the spectrum analyzer through an attenuator. The bandwidth of the
fundamental frequency was measured by spectrum analyzer with 100 KHz RBW and 300 KHz VBW. The 6dB

bandwidth is defined as the total spectrum the power of which is higher than peak power minus 6dB.

Test Configuration

EUT SPECTRUM
ANALYZER
Test Results
Type Channel 6dB Bandwidth (MHz) Limit (KHz) Result
149 16.408
802.11a 157 16.382 N/A N/A
165 16.392
149 17.637
802.11 n HT 20 157 17.625 N/A N/A
165 17.645
151 36.156
802.11 n HT 40 159 36.149 N/A N/A
149 17.601
802.11 ac HT 20 157 17.605 N/A N/A
165 17.632
151 36.116
802.11 ac HT 40 159 36.165 N/A N/A
802.11 ac HT 80 155 75.420 N/A N/A

The results shown in this test report refer only to the sample(s) tested unless otherwise stated and the sample(s) are retained for 15 days only. The document

is issued by Shenzhen HUAK Testing Technology Co., Ltd., this document cannot be reproduced except in full with our prior written permission.
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Agllent Spectrum Anshyzer - Docuphed DW
my

Center Freq 5.745000000 GHz

AFGainLow

Ref Offset 10 dB
Rel 10.00 dBm

Center 5.745 GHz
Res BW 100 kHz

Occupied Bandwidth

16.408 MHz

Transmit Freq Error -12.082 kHz OBW Power
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802.11a-5745

105221 AMFela 0, 2026,
Radio Std: None Frequency

q: 5.745000000 GHz )
AvglHold:> 10110

Radio Device: BTS

Span 40 MHz
#VBW 300 kHz Sweep 5ms

Total Power 11.1 dBm

x dB Bandwidth 16.44 MHz x dB

STATUS

Agllent Spectrum Anatyzer - Occuphed BW.
L a
Center Freq 5.785000000 GHz

FIFGain:Low

Ref Offset 10 dB
Rel 10.00 dBm

Center 5.785 GHz
Res BW 100 kHz

Occupied Bandwidth

802.11a-5785

T ] 115755 AM Fed 00, M6
raq: 5.705000000 GHz Radio Std: None Fraquency
Run AvgHold> 10110

Ll
" gAren: 10 4B Radio Device: BTS

#VBW 300 kHz Sweep 5ms

Total Power 11.2 dBm

16.382 MHz

Transmit Freq Error -23.163 kHz OBW Power
x dB Bandwidth 16.45 MHz x dB

STATUS

Agllent Spectrum Anatyzer - Occuphed BW.
e L a
Center Freq 5.825000000 GHz

HIF Gain:Low

Ref Offset 10 dB
Ref 10.00 dBm__

#Res BW 100 kHz

Occupied Bandwidth
16.392 MHz

Transmit Freq Error -29,197 kHz OBW Power
x dB Bandwidth 16.41 MHz ¥ dB

802.11a-5825

¥ T M 115458 AM Fes 00, N2
Center Freq: §. 526000000 GHz Radio $td: Hone Frequency
Trig: Fres Run AvglHold:> 10110

" gAren: 10 4B Radio Device: BTS

#VBW 300 kHz

Total Power 11.5 dBm

STATUS

N\ Wl Y /4
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802.11n HT20-5745

Agilent Spectrum Anatyzer - Docupied (W
8 kL E x 2 LERIAM Pl 00, 025
q: 5745000000 GHz

Run AvgiHold: 10110
48

Center Freg Radio td: None

Radio Device: BTS

Ref Offset 10 dB
Ref 10.00 dBm _

Span 40 MHz

Center 5.745 GHz
Sweep 5ms

es BIW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 11.2 dBm

17.637 MHz
-16.281 kHz OBW Power
17.73 MHz x dB

Transmit Freq Error
x dB Bandwidth

= STATUS
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Frequency

802.11n HT20-5785

Agllent Spectrum Anshyzer - Docuphed DW
my

Center Freq 5.785000000 GHz
FIFGaain:Low

Center Fraq: 5785000000 GHz
-1 Run AvglHold> 10110
#Atten: 10 48

Radio $td:
Radio Device: BTS

Ref Offset 10 dB
Ref 10.00 dBm _

Center 5.785 GHz

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 11.9 dBm

17.625 MHz
-16.368 kHz OBW Power
17.68 MHz x dB

Transmit Freq Error
x dB Bandwidth

= STATUS

Frequency

802.11n HT20-5825

Agllent Spectrum Anatyzer - Occuphed BW.
I a 2 x i
q 5.825 Center Freq: 5625000000 GH:
Center Freq 5.825000000 GHz - '3: Lt Awﬁ:“:,ww
#Aten: 10 4B

11:56:4) AM Febi 00, 2026
Radio $td: None
FIFGain:Low Radio Device: 8BTS

Ref Offset 10 dB
Ref 10.00 dBm _

Center 5.825 GHz
BW 100 kHz

#VBW 300 kHz Sweep 5ms

Occupied Bandwidth Total Power 11.4 dBm

17.645 MHz
-27.696 kHz OBW Power
17.67 MHz x dB

Transmit Freq Error
x dB Bandwidth

= STATUS

Frequency
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802.11n HT40-5755

Agllent Spectrum Anshyzer - Docuphed DW

HL

Center Freq 5.755000000 GHz Gantar req: 765000000 dio St Frequancy
SIFGainLow

Ref Offset 10 dB
Ref 10.00 dBm

e e """“"-"""-‘qv'-rn-.--».dn1
f |

L

| ———

iCenter 5.755 GHz
Res BIW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 11.2 dBm
36.156 MHz

Transmit Freq Error -51.492 kHz OBW Power
x dB Bandwidth 36.43 MHz x dB

ez STATUS

802.11n HT40-5795

Agllent Spectrum Anatyzer - Occuphed BW.
T 0 2 0 M
. - Fraq: 5795600000 GH:
Center Freg 5.795000000 GHz - L .qqn:w:uuw
HFGainLow _ BAtten: 10 d5

Frequency

Ref Offset 10 dB
Rel 10.00 dBm _

it | e PN L

Center 5.795 GHz
Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 11.1 dBm
36.149 MHz

Transmit Freq Error -36.063 kHz OBW Power
x dB Bandwidth 36.33 MHz x dB

ez STATUS

802.11ac HT20-5745

Agllent Spectrum Anatyzer - Occuphed BW.
e L 2 0 7] 21:55:56 AM Fids €0, 2026,
Center Freg 5000000 GHz Radio Std: None Frequency
Avgiold> 10110
Radio Device: BTS
Ref Offset 10 dB
Rel 10.00 dBm

Center 5.745 GHz ) ) Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5ms

Occupied Bandwidth Total Power 11.0 dBm
17.601 MHz

Transmit Freq Error -24.739 kHz OBW Power
x dB Bandwidth 17.65 MHz x dB

ez STATUS
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802.11ac HT20-5785

Agilent Spectrum Anstyzer - Gocupted W
_v RL = T ] 12-00: 74 PM Pl 00, 26
Center Freg LI ELED ey

GHz )
AvglHold:> 10110

Radio Device: BTS

Ref Offset 10 dB
Ref 10.00 dBm _

Center 5.785 GHz
es BIW 100 kHz #VBW 300 kHz Sweep 5ms

Occupied Bandwidth Total Power 12.0 dBm
17.605 MHz

Transmit Freq Error -17.457 kHz OBW Power
x dB Bandwidth 17.70 MHz x dB

ez STATUS

802.11ac HT20-5825

Agllent Spectrum Anatyzer - Occuphed BW.
e L g : )
o & BI5 Center Fraq: 5625000000 GHz
Center Freg 5.825000000 GHz - i AvgiHold: 10110
HFGainLow _ BAtten: 10 d5

Ref Offset 10 dB
Ref 10.00 dBm _
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#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 11.0 dBm
17.632 MHz

Transmit Freq Error -28.589 kHz OBW Power
x dB Bandwidth 17.71 MHz x dB

ez STATUS

802.11ac HT40-5755

Agllent Spectrum Anatyzer - Occuphed BW.

I a 2 x i
q 5 Center Freq: 5755000000 GH:
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4.2. Equivalent Isotropically Radiated Power (e.i.r.p)
LIMIT

The transmitter maximum e.i.r.p. under normal and extreme test conditions is provided in table 2.
Table 2: Maximum radiated power (e.i.r.p.)

Entry Frequency Bands Power Application Notes
1 2400 MHz to 2 483,5 MHz |10 mW e.i.r.p. |Non-specific short range
devices
2 2400 MHz to 2 483,5 MHz |25 mW e.i.r.p. |Radiodetermination devices
3 (a) 2446 MHz to 2 454 MHz 500 mW Radio Frequency See also table 4
e.i.r.p. Identification (RFID) devices | and Annex G
4 (b)2446 MHz to 2454 MHz | 4 W e.ir.p. |Radio Frequency See also table 4

Identification (RFID) devices | and Annex G
5 5725MHzto 5875 MHz |25 mW e.i.r.p. |Non-specific short range
devices

6 9 200 MHz to 9 500 MHz |25 mW e.i.r.p. |Radiodetermination devices
7 9500 MHz to 9 975 MHz |25 mW e.ir.p. |Radiodetermination devices
8 10,5 GHz to 10,6 GHz 500 mW Radiodetermination devices
e.i.rp.
9 13,4 GHz to 14,0 GHz 25 mW e.i.r.p. |Radiodetermination devices
10 17,1 GHz to 17,3 GHz 400 mW Radiodetermination devices See Annex H
e.i.rp.
11 24,00 GHz to 24,25 GHz 100 mW Non-specific short range ._15
e.i.r.p. devices and o
radiodetermination devices Al
NOTE: The spectrum ranges in some entries are not harmonised throughout all EU territory, s
specifically entries 4, 9, and 11 have been identified as such. Implementers are cautioned %
to refer to CEPT/ERC Recommendation 70-03 [i.2] as well as current National Radio plans
to verify acceptance within intended regions of use. !

TEST CONFIGURATION

Temperature Chamber

Power Meter

[

Splitter EUT

spectrum Analyzer

AC/DC Power supply

TEST PROCEDURE

Non spread spectrum transmitters with a -6 dB bandwidth of up to 20 MHz and spread spectrum
transmitters with channel bandwidth of up to 1 MHz

The measurement shall be performed preferably in the absence of modulation.

When it is not possible to measure it in the absence of modulation, this fact shall be stated in test reports.

The transmitter shall be set in continuous transmission mode. If this is not possible, the measurements shall be
carried out in a period shorter than the duration of the transmitted burst. It may be necessary to extend the duration
of the burst.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated and the sample(s) are retained for 15 days only. The document
is issued by Shenzhen HUAK Testing Technology Co., Ltd., this document cannot be reproduced except in full with our prior written permission.
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The transmitter shall be connected to an artificial antenna (see clause 5.8.2) and the power delivered to this
artificial antenna shall be measured.

The equivalent isotropically radiated power is then calculated from the measured value, the known antenna gain,
relative to an isotropic antenna, and if applicable, any losses due to cables and connectors in the measurement
system.

Equipment measured as non-constant envelope modulation equipment

The measurement shall be performed with test signals D-M2 or D-M3 as appropriate.

The transmitter shall be preferably set in continuous transmission mode. If this is not possible, the measurement
can be performed in discontinuous mode.

The transmitter shall be connected to an artificial antenna (see clause 5.8.2) and the power delivered to this
artificial antenna shall be measured. The measuring instrument shall have a measurement bandwidth not less than
sixteen times the channel bandwidth.

The equivalent isotropically radiated power is then calculated from the measured value, the known antenna gain,
relative to an isotropic antenna, and if applicable, any losses due to cables and connectors in the measurement
system.

Transmitters other than those defined

This method of measurement shall be used for:

a) equipment with a -6 dB bandwidth greater than 20 MHz, and equipment with a duty cycle below 50 %; or for

b) spread spectrum equipment with a channel bandwidth above 1 MHz.

The equivalent isotropically radiated power shall be determined and recorded.

In case of radiated measurements on smart antenna systems using symmetrical power distribution across the
available transmit chains, the EUT should, where possible, be configured so that only one transmit chain (antenna)
is activated while the other transmit chains are disabled. Where this is not possible, the method used shall be
documented in the test report. If only one transmit chain was tested, the result for the active transmit chain shall be
corrected to be valid for the whole system (all transmit chains).

NOTE: The power (in mW) for one transmit chain needs to be multiplied with the number of transmit chains to
obtain the total power for the system.

The measurement shall be performed using normal operation of the equipment with the test modulation applied
(see clause 5.8.1).

The test procedure shall be as follows:

Step 1:

* using a suitable means, the output of the transmitter shall be coupled to a matched diode detector;

« the output of the diode detector shall be connected to the vertical channel of an oscilloscope;

« the combination of the diode detector and the oscilloscope shall be capable of faithfully reproducing the envelope
peaks and the duty cycle of the transmitter output signal;

« the observed duty cycle of the transmitter (Tx on/(Tx on + Tx off)) shall be noted as x, (0 < x < 1) and recorded.
Step 2:

« the average output power of the transmitter shall be determined using a wideband, calibrated RF power meter
with a matched thermocouple detector or an equivalent thereof and, where applicable, with an integration period
that exceeds the repetition period of the transmitter by a factor 5 or more. The observed value shall be recorded as
"A" (in dBm);

« the e.i.r.p. shall be calculated from the above measured power output A, the observed duty cycle x, and the
applicable antenna assembly gain "G" in dBi, according to the formula:

-P=A+G+10log (1/x);

- P shall not exceed the value specified in clause 4.2.2.4.

The measurement shall be repeated at the lowest, the middle, and the highest frequency of the stated frequency
range.

These frequencies shall be recorded. FHSS equipment shall be made to hop continuously to each of these three
frequencies separately.

N\ Wl Y /4
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TEST RESULTS

802.11a
Test conditions
Channely | Measured | Antenna ei.rp L
Temperature | . power Gain s (dBm) Result
(C) Voltage (V) requency dBm) (dBi) (dBm)
+25°C 12.0V 11.33 1.0 12.33
10 13.2V 11.14 1.0 12.14
10.8V 149/5745 10.62 1.0 11.62
13.2V 11.30 1.0 12.30
+40°C
10.8V 10.05 1.0 11.05
+25C 12.0V 11.66 1.0 12.66
10°C 13.2V 9.92 1.0 10.92
10.8V 157/5785 10.13 1.0 11.13 13.98 PASS
13.2V 10.57 1.0 11.57
+40°C
10.8V 10.90 1.0 11.90
+25°C 12.0V 11.12 1.0 12.12
10C 13.2V 9.70 1.0 10.70
10.8V 165/5825 11.19 1.0 12.19
13.2V 10.05 1.0 11.05
+40°C
10.8V 10.59 1.0 11.59
802.11n HT 20
Test conditions
Channel/ | Measured | Antenna ei.rp Ll
Temperature power Gain (dBm) Result
(C) Voltage (V) Frequency (dBm) (dBi) (dBm)
+25°C 12.0V 11.41 1.0 12.41
10°C 13.2V 10.65 1.0 11.65
10.8V 149/5745 9.43 1.0 10.43
13.2V 9.53 1.0 10.53
+40°C
10.8V 9.59 1.0 10.59
+25°C 12.0V 11.34 1.0 12.34
100 13.2V 9.86 1.0 10.86
10.8V 157/5785 11.07 1.0 12.07 13.98 PASS
13.2V 9.98 1.0 10.98
+40°C
10.8Vv 9.49 1.0 10.49
+25°C 12.0V 10.92 1.0 11.92
10°C 13.2V 10.14 1.0 11.14
10.8V 165/5825 9.49 1.0 10.49
13.2V 9.86 1.0 10.86
+40°C
10.8V 9.71 1.0 10.71

The results shown in this test report refer only to the sample(s) tested unless otherwise stated and the sample(s) are retained for 15 days only. The document
is issued by Shenzhen HUAK Testing Technology Co., Ltd., this document cannot be reproduced except in full with our prior written permission.
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802.11n HT 40
Test conditions
Channel/ MEESLIEe Antenna e.i.r.p Limit
Temperature power Gain (dBm) Result
(C) Voltage (V) Frequency (dBm) (dBi) (dBm)
+25C 12.0V 10.67 1.0 11.67
10 13.2V 9.70 1.0 10.70
10.8Vv 151/5755 9.97 1.0 10.97
13.2V 10.10 1.0 11.10
+40°C
10.8V 8.56 1.0 9.56 13.98 PASS
+25C 12.0V 10.09 1.0 11.09 ’
10°C 13.2V 9.47 1.0 10.47
) 10.8V 159/5795 9.96 1.0 10.96
13.2V 9.25 1.0 10.25
+40°C
10.8Vv 8.64 1.0 9.64
802.11ac HT 20
Test conditions
Channel/ | Measured | Antenna | ¢ p Limit
Temperature power Gain (dBm) Result
() Voltage (V) Frequency (dBm) (dBi) (dBm)
+25C 12.0V 10.64 1.0 11.64
100 13.2V 9.87 1.0 10.87
10.8V 149/5745 9.86 1.0 10.86
13.2V 8.23 1.0 9.23
+40°C
10.8V 8.11 1.0 9.11
+25C 12.0V 9.88 1.0 10.88
10°C 13.2V 8.80 1.0 9.80
10.8Vv 157/5785 6.95 1.0 7.95 13.98 PASS
13.2V 8.75 1.0 9.75
+40°C
10.8V 7.51 1.0 8.51
+25C 12.0V 9.37 1.0 10.37
10°C 13.2V 8.71 1.0 9.71
10.8V 165/5825 8.78 1.0 9.78
. 13.2V 8.42 1.0 9.42
+40°C
10.8V 8.74 1.0 9.74

The results shown in this test report refer only to the sample(s) tested unless otherwise stated and the sample(s) are retained for 15 days only. The document
is issued by Shenzhen HUAK Testing Technology Co., Ltd., this document cannot be reproduced except in full with our prior written permission.

Shenzhen HUAK Testing Technology Co., Ltd.  Tel.: +86-0755-23029901 E-mail: info@huak.com Web.: www.huak.com
Add.: 1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
.



Page 20 of 74

Report No.: HK2512116489-6ER

HUAK TESTING
802.11ac HT 40
Test conditions
Channel/ | ™Measured | Antenna | oirp | i
Temperature power Gain (dBm) Result
() Voltage (V) Frequency (dBm) (dBi) (dBm)
+25°C 12.0V 9.55 1.0 10.55
10°C 13.2V 8.94 1.0 9.94
10.8V 151/5755 8.65 1.0 9.65
13.2V 8.35 1.0 9.35
+40°C
10.8V 8.03 1.0 9.03
13.98 PASS
+25C 12.0V 9.21 1.0 10.21
10°C 13.2V 7.78 1.0 8.78
10.8V 159/5795 8.91 1.0 9.91
13.2V 8.02 1.0 9.02
+40°C
10.8V 7.15 1.0 8.15
802.11ac HT 80
Test conditions e
Channel/ Measured | Antenna | ¢jrp Limit
Temperature power Gain (dBm) Result
C) Voltage (V) Frequency (dBm) (dBi) (dBm) E
Al
+25C 12.0V 8.31 1.0 9.31 t
10'C 13.2V 7.51 1.0 8.51 AN
10.8V 155/5775 7.50 1.0 8.50 13.98 PASS
13.2V 6.81 1.0 7.81
+40°C
10.8V 6.97 1.0 7.97

The results shown in this test report refer only to the sample(s) tested unless otherwise stated and the sample(s) are retained for 15 days only. The document
is issued by Shenzhen HUAK Testing Technology Co., Ltd., this document cannot be reproduced except in full with our prior written permission.
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4.3. Permitted Range of Operating Frequencies

LIMIT

The width of the power spectrum envelope is fH -fL for a given operating frequency. In equipment that allows
adjustment or selection of different operating frequencies, the power envelope takes up different positions in the
allowed band. The frequency range is determined by the lowest value of fL and the highest value of fH resulting

from the adjustment of the equipment to the lowest and highest operating frequencies.

The occupied bandwidth (i.e. the bandwidth in which 99 % of the wanted emission is contained) of the transmitter
shall fall within the assigned frequency band.

For all equipment the frequency range shall lie within the frequency band given by clause 4.2.2.4, table 2. For
non-harmonized frequency bands the available frequency range may differ between national administrations

Table 2: Maximum radiated power (e.i.r.p.)

Entry Frequency Bands Power Application Notes
1 2400 MHz to 2 483,5 MHz |10 mW e.i.r.p. |Non-specific short range
devices
2 2400 MHz to 2 483,5 MHz |25 mW e.i.rp. |Radiodetermination devices
3 (a) 2 446 MHz to 2 454 MHz 500 mW Radio Frequency See also table 4
e.i.r.p. Identification (RFID) devices | and Annex G
4 (b) 2 446 MHz to 2 454 MHz | 4 W e.ir.p. |Radio Frequency See also table 4
Identification (RFID) devices | and Annex G
) 5725 MHz to 5 875 MHz |25 mW e.ir.p. |Non-specific short range
devices
6 9 200 MHz to 9 500 MHz |25 mW e.i.r.p. |Radiodetermination devices
7 9500 MHzto 9 975 MHz |25 mW e.i.r.p. |Radiodetermination devices
8 10,5 GHz to 10,6 GHz 500 mW Radiodetermination devices
e.i.r.p.
9 13,4 GHz to 14,0 GHz 25 mW e.i.rp. |Radiodetermination devices
10 17,1 GHz to 17,3 GHz 400 mW Radiodetermination devices See Annex H
e.irp.
11 24,00 GHz to 24,25 GHz 100 mW Non-specific short range
e.i.rp. devices and
radiodetermination devices
NOTE: The spectrum ranges in some entries are not harmonised throughout all EU territory,
specifically entries 4, 9, and 11 have been identified as such. Implementers are cautioned
to refer to CEPT/ERC Recommendation 70-03 [i.2] as well as current National Radio plans
to verify acceptance within intended regions of use.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated and the sample(s) are retained for 15 days only. The document
is issued by Shenzhen HUAK Testing Technology Co., Ltd., this document cannot be reproduced except in full with our prior written permission.
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TEST CONFIGURATION

Temperature Chamber

Spectrum Analyzer EUT

AC/DC Power supply
TEST PROCEDURE ' '

The method of measurement for equipment employing FHSS and stepped frequency modulation is given in

clause 4.2.3.4.

Using applicable conducted measurement procedures, as described in Annex E, the frequency range(s) shall be
measured and recorded in the test report.

Where applicable, during these measurements the test data sequence as specified in clauses 5.8.1 and 5.8.1.1

shall be used. The transmitter power level shall be set to the rated power level. During the test, the transmitter shall —
be set in continuous transmission mode. If this is not possible, the measurements shall be carried out in a period DRT
shorter than the duration of the transmitted burst. It may be necessary to extend the duration of the burst. —
These measurements shall be performed under both normal and extreme operating conditions except for the Al
occupied bandwidth assessment for which measurement at normal operating conditions is sufficient. '5‘\73
The measurement procedure shall be as follows: i
a) put the spectrum analyser in video averaging mode with a minimum of 50 sweeps selected; -

b) select the lowest operating frequency of the equipment under test and activate the transmitter with modulation
applied. The RF emission of the equipment shall be displayed on the spectrum analyser;

c¢) using the marker of the spectrum analyser, find the lowest frequency below the operating frequency at which the
spectral power density drops below the level given in clause 4.2.3.2. This frequency shall be recorded in the test
report;

d) select the highest operating frequency of the equipment under test and find the highest frequency at which the
spectral power density drops below the value given in clause 4.2.3.2. This frequency shall be recorded in the

test report;

e) the difference between the frequencies measured in steps c) and d) is the operating frequency range. It shall be
recorded in the test report.

This measurement shall be repeated for each frequency range declared by the manufacturer.

4.2.3.4 Method of measurement for equipment using FHSS modulation

Using an applicable conducted measurement procedure as described in Annex E the frequency range of the
equipment shall be measured and recorded in the test report.

During these measurements the test data sequence, as specified in clause 5.8.1, shall be used. During the test,
the transmitter shall be set in continuous transmission mode. If this is not possible, the measurements shall be
carried out in a period shorter than the duration of the transmitted burst. It may be necessary to extend the duration
of the burst.

The transmitter power level shall be set to the maximum power level if controllable.

These measurements shall be performed under both normal and extreme operating conditions.

Shenzhen HUAK Testing Technology Co., Ltd.  Tel.: +86-0755-23029901 E-mail: info@huak.com Web.: www.huak.com
Add.: 1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
.
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The measurement procedure shall be as follows:

a) put the spectrum analyser in video averaging mode with a minimum of 50 sweeps selected;

b) select the lowest hop frequency of the equipment under test and activate the transmitter with modulation
applied;

c) find the lowest frequency below the operating frequency at which the spectral power density drops below the
level given in clause 4.2.3.2. This frequency shall be recorded in the test report;

d) select the highest hop frequency of the equipment under test and find the highest frequency at which the
spectral power density drops below the level given in clause 4.2.3.2. This frequency shall be recorded in the
test report;

e) the difference between the frequencies measured in steps c) and d) is the frequency range. It shall be recorded
in the test report.

This measurement shall be repeated for each operating frequency range declared by the manufacturer.

N\ WY /4
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802.11a
Test Condition o
fL (MHz) fu (MHZz) Limit Result
Temperature (C) Voltage (V)
+25°C 12.0V 5735.88 5833.84
13.2v 5735.56 5833.47
-10° fL.=5725MH d
10c 10.8V 5735.52 5833.53 e eean | Pass
+40°C 13.2V 5735.49 5833.39 Flaan
10.8V 5735.27 5833.35
802.11n HT20
Test Condition o
f_ (MHz) fiy (MHz) Limit Result
Temperature (C) Voltage (V)
+25°C 12.0V 5735.28 5834.40
13.2V 5735.11 5834.42
-10° fL=5725MH d
10c 10.8V 5735.29 5834.55 s | Pass
+40°C 13.2V 5735.28 5834.61 He
10.8V 5735.16 5834.73
802.11n HT40
Test Condition o
f. (MHZz) fu (MHz) Limit Result
Temperature (C) Voltage (V)
+25C 12.0V 5736.20 5813.56
13.2V 5736.99 5813.78
-10° fL=5725MH d
10c 10.8V 5736.82 5613.97 e eeramiaaty, | Pass
+40°C 13.2V 5736.70 5813.71 H=
10.8V 5736.81 5813.68

The results shown in this test report refer only to the sample(s) tested unless otherwise stated and the sample(s) are retained for 15 days only. The document
is issued by Shenzhen HUAK Testing Technology Co., Ltd., this document cannot be reproduced except in full with our prior written permission.
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802.11ac HT20
Test Condition o
fL (MHz) fu (MHZz) Limit Result
Temperature (C) Voltage (V)
+25°C 12.0V 5735.20 5834.24
13.2V 5735.19 5834.82
-10° f . =5725MH
1905 10.8V 5735.27 5634.94 & §2872MH§§$ Pass
+40°C 13.2V 5735.36 5834.76 H=
10.8V 5735.25 5834.67
802.11ac HT40
Test Condition o
fL (MHz) fu (MHZz) Limit Result
Temperature (C) Voltage (V)
+25C 12.0V 5736.36 5813.56
13.2V 5736.15 5813.87
-10° fL.=5725MH d
10¢ 10.8V 5736.23 5813.77 e ean | Pass
+40°C 13.2V 5736.24 5813.65 ne
10.8V 5736.16 5813.61
802.11ac HT80
Test Condition KR
f_ (MHz) fiy (MHz) Limit Result
Temperature (C) Voltage (V)
+25°C 12.0V 5736.44 5813.40
13.2v 5736.20 5813.52
-10° fL=5725MH d
10c 10.8V 5736.25 5813.63 e | Pass
+40°C 13.2V 5736.39 5813.42 "
10.8V 5736.11 5813.41

The results shown in this test report refer only to the sample(s) tested unless otherwise stated and the sample(s) are retained for 15 days only. The document
is issued by Shenzhen HUAK Testing Technology Co., Ltd., this document cannot be reproduced except in full with our prior written permission.
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802.11a 5745
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4.4. Spurious emissions and cabinet

LIMIT

The maximum power limits of any unwanted emissions in the spurious domain are given in table 3.
Table 3: Spurious emissions

Frequency 47 MHz to 74 MHz Other frequencies Frequencies
ranges 87,5 MHz to 108 MHz <1000 MHz >1 000 MHz
State 174 MHz to 230 MHz
470 MHz to 862 MHz
Operating 4 nW 250 nW 1 uW
Standby 2 nW 2 nW 20 nW

TEST CONFIGURATION

Below 1GHz
Biconical or Logiantenna
]
- 3m —
Turntable
1m to 4m
Amplifier \ EUT
and 1
Receiver 1.5m
| |
| 7
Ground Plane E Coaxial Cable
Above 1GHz
el
" 3me :
Turntable- |
\ EUT. 1 to 4me
Testw | 2 =re———-u—T— T
Recetvers 15m
| — 1
L 7
Ground Planes ‘: Coaxial Cahles
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TEST PROCEDURE

Conducted spurious emission

This method of measurement applies to transmitters having a permanent antenna connector.

Additional requirements for equipment employing FHSS modulation are given in clause 4.2.4.3.4:

a) The transmitter shall be connected to a measuring receiver through a test load, 50 Q power attenuator, and if
necessary, an appropriate filter to avoid overload of the measuring receiver. The bandwidth of the measuring
receiver shall be adjusted until the sensitivity of the measuring receiver is at least 6 dB below the spurious
emission limit given in table 3, see clause 4.2.4.4. This bandwidth shall be recorded in the test report.

For the measurement of spurious emissions below the second harmonic of the carrier frequency, the filter used
shall be a high "Q" (notch) filter centred on the transmitter carrier frequency, which attenuates this signal by at least
30 dB.

For the measurement of spurious emissions at and above the second harmonic of the carrier frequency the filter
used shall be a high pass filter with a stop band rejection exceeding 40 dB. The cut-off frequency of the high pass
filter shall be approximately 1,5 times the transmitter carrier frequency.

Precautions may be required to ensure that the test load does not generate or that the high pass filter does not
attenuate, the harmonics of the carrier.

b) The transmitter shall be unmodulated and operating at the maximum limit of its specified power range. If
modulation cannot be inhibited then the test shall be carried out with modulation (see clause 5.8.1) and this fact
shall be recorded in the test report.

c¢) For carrier frequencies in the range 1 GHz to 20 GHz the frequency of the measuring receiver shall be adjusted
over the frequency range 25 MHz to 10 times the carrier frequency, not exceeding 40 GHz. For carrier frequencies
above 20 GHz the measuring receiver shall be tuned over the range 25 MHz up to twice the carrier frequency, not
exceeding 66 GHz. The frequency and level of every spurious emission found shall be noted.

The emissions within the channel occupied by the transmitter carrier and, for channelized systems its adjacent
channels, shall not be recorded.

d) If the measuring receiver has not been calibrated in terms of power level at the transmitter output, the level of
any detected components shall be determined by replacing the transmitter by the signal generator and adjusting it
to reproduce the frequency and level of every spurious emission noted in step c¢). The absolute power level of each
of the emissions shall be noted.

e) The frequency and level of each spurious emission measured and the bandwidth of the measuring receiver shall
be recorded in the test report.

f) If a user accessible power adjustment is provided then the tests in steps c) to e) shall be repeated at the lowest
power setting available.

g) The measurement in steps c) to f) shall be repeated with the transmitter in the standby condition if this option is
available.

Method of measurement - cabinet spurious radiation

This method of measurement applies to transmitters having a permanent antenna connector. For equipment
without a permanent antenna connector see clause 4.2.4.3.3

Additional requirements for equipment employing FHSS modulation are given in clause 4.2.4.3.4:

a) A test site selected from Annex E which fulfils the requirements of the specified frequency range of this
measurement shall be used. The test antenna shall be oriented initially for vertical polarization and connected to a
measuring receiver. The bandwidth of the measuring receiver shall be adjusted until the sensitivity of the
measuring receiver, after allowing for the coupling loss, is at least 6 dB below the spurious emission limit given in
table 3, see clause 4.2.4.4. This bandwidth shall be recorded in the test report.

The transmitter under test shall be placed on the support in its standard position, connected to an artificial antenna
(see clause 5.8.2) and switched on without modulation. If modulation cannot be inhibited then the test shall be
carried out with modulation, (see clause 5.8.1), and this fact shall be recorded in the test report.

b) For carrier frequencies in the range 1 GHz to 20 GHz the frequency of the measuring receiver shall be adjusted
over the frequency range 25 MHz to 10 times the carrier frequency, not exceeding 40 GHz. For carrier frequencies
above 20 GHz the measuring receiver shall be tuned over the range 25 MHz up to twice the carrier frequency, not
exceeding 66 GHz, except for the channel on which the transmitter is intended to operate and for channelized
systems, its adjacent channels. The frequency of each spurious emission detected shall be noted. If the test site is
disturbed by interference coming from outside the site, this qualitative search may be performed in a screened
room, with a reduced distance between the transmitter and the test antenna.

Shenzhen HUAK Testing Technology Co., Ltd.  Tel.: +86-0755-23029901 E-mail: info@huak.com Web.: www.huak.com
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c) At each frequency at which an emission has been detected, the measuring receiver shall be tuned and the test
antenna shall be raised or lowered through the specified height range until the maximum signal level is detected on
the measuring receiver.

d) The transmitter shall be rotated through 360° about a vertical axis, to maximize the received signal.

e) The test antenna shall be raised or lowered again through the specified height range until a maximum is
obtained. This level shall be noted.

f) The substitution antenna (see clause E.3.2) shall replace the transmitter antenna in the same position and in
vertical polarization. It shall be connected to the signal generator.

g) At each frequency at which an emission has been detected, the signal generator, substitution antenna, and
measuring receiver shall be tuned. The test antenna shall be raised or lowered through the specified height range
until the maximum signal level is detected on the measuring receiver. The level of the signal generator giving the
same signal level on the measuring receiver as in item e) shall be noted. After corrections due to the gain of the
substitution antenna and the cable loss between the signal generator and the substitution antenna, is the radiated
spurious emission at this frequency.

h) The frequency and level of each spurious emission measured and the bandwidth of the measuring receiver shall
be recorded in the test report.

i) Steps c) to h) shall be repeated with the test antenna oriented in horizontal polarization.

j) If a user accessible power adjustment is provided then the tests in steps c) to h) shall be repeated at the lowest
power setting available.

k) Steps c) to i) shall be repeated with the transmitter in the standby condition if this option is available.

Method of measurement - radiated spurious emission

a) A test site selected from Annex E which fulfils the requirements of the specified frequency range of this
measurement shall be used. The test antenna shall be oriented initially for vertical polarization and connected to a
measuring receiver, through a suitable filter to avoid overloading of the measuring receiver if required.

The bandwidth of the measuring receiver shall be adjusted until the sensitivity of the measuring receiver, after
allowing for the coupling loss, is at least 6 dB below the spurious emission limit given in table 3, see clause 4.2.4 4.
This bandwidth shall be recorded in the test report.

For the measurement of spurious emissions below the second harmonic of the carrier frequency the optional filter
used shall be a high "Q" (notch) filter centred on the transmitter carrier frequency and attenuating this

signal by at least 30 dB.

For the measurement of spurious emissions at and above the second harmonic of the carrier frequency the
optional filter used shall be a high pass filter with a stop band rejection exceeding 40 dB. The cut-off frequency of
the high pass filter shall be approximately 1,5 times the transmitter carrier frequency.

The transmitter under test shall be placed on the support in its standard position and shall be switched on without
modulation. If modulation cannot be inhibited then the test shall be carried out with modulation (see clause 5.8.1)
and this fact shall be recorded in the test report.

b) The same method of measurement as steps b) and k) of clause 4.2.4.3.2 shall be used.

/4 > 1T Q\
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TEST RESULTS
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Note:We tested at 802.11a/802.11n HT20/802.11n HT40/802.11ac HT20/802.11ac HT40/802.11ac HT80 mode
at the antenna single transmitting mode and the Mimo
mode, and recorded the worst case 802.11n HT 20 mode at the Mimo mode. The measurement frequency range is
from 25MHz to the 10™ harmonic of the fundamental frequency, not exceeding 40GHz.18GHz-40GHz not recorded
for no spurious point have a margin of less than 6 dB with respect to the limits.

802.11n HT 20, CH 149, Horizontal/Vertical

Below 1GHz:

EM 300 440 Trafiic Mode

EN 300 440 Traf]

fic Mgde-Limit

LeveldEm]
-

\M\M ___________

-100

30mM

— Limit —--- Margir

Suspected List

# [Final Test

1008

Fraguancy[Hz]

—— Hoarizantal

1G

1 196.291 -58.93 -58.67 -54.00 4.67 0.26 Horizontal
2 | 236.263 -61.95 -58.17 -36.00 2217 3.78 Horizontal
3 | 296.997 -64.94 -62.34 -36.00 26.34 2.60 Horizontal
4 | 519.754 -65.93 -61.99 -54.00 7.99 3.94 Horizontal
5 | 593878 -71.38 -64.90 -54 .00 10.90 6.48 Horizontal
6 | 965.267 -70.28 -60.22 -36.00 24 27 10.06 | Horizontal
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EM 300 440 Traffic Mode

EM 300 440 Traf|

fic Mgda-Limit

LeveldBm]
4 &

Suspected List

100
Fraguancy|

= Final Test — Wartical

2]

1G

1 58.3297 -60.85 -65.84 -54.00 11.84 -4.99 Vertical
2 191.8984 -69.28 -67.25 -54.00 13.25 2.03 Vertical
3 109.75 -r9.18 -66.72 -54.00 12.72 12.46 Vertical
4 | 141.766 -65.83 -66.55 -36.00 30.55 -0.72 Vertical
5 | 195.709 -60.55 -61.91 -54.00 7.91 -1.36 Vertical
6 | 519.754 -65.54 -62.26 -54.00 B8.26 3.28 Vertical
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Above 1GHz:
0 EM 300 440 Traffic Mode
T S N A AN N N N R —
20
a0 EH 300 440 Traffic Meda-Limit
=
-1 £
§ 40
......
a . : ;
1G 2G 3G Bl BG B 18G
Fraguancy[Hz]
— Limit  ----- Margin #  Final Test —— Horizantal

Suspected List

N\ Wl Y /

1 1040.01 -33.54 -39.69 -30.00 9.69 -6.15 Horizontal
2 (141013 -52.34 -56.16 -30.00 26.16 -3.82 Horizontal
3 | 5743.58 -57.80 -49.97 -30.00 19.97 7.83 Horizontal
4 | 9332.46 -64.35 -49.55 -30.00 19.55 14.80 | Horizontal
5 109277 -66.11 -50.00 -30.00 20.00 16.11 Horizontal
6 [ 145959 -68.90 -47.82 -30.00 17.82 21.08 | Horizontal
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0 EN 300 440 Traffic Moda
U feesssseenssssssemmeessssssssssssssmmessssssssessssssmeeessfessemmsssmmees st et e384 40814 5555 s e 40 e e S
=20
a0 EH 300 440 Traffic Mede-Limit
= i
a
= 40
E “' \ ¥

_',rg'-] 'L P S . ...... ,. ......................................................
a0 i i i
1G G G 4G BG BG 18G
Fragquancy[Hz]
— Limit === Margin = Final Tesl — Wartical

Suspected List

1 1040.01 -39.16 -45.64 -30.00 15.64 -6.48 Vertical
2 | 1336.11 -46.89 -50.69 -30.00 20.69 -3.80 Vertical
3 | 2078.35 -47.59 -49.38 -30.00 19.38 -1.79 Vertical
4 [ 2376.45 -50.35 -50.64 -30.00 20.64 -0.29 Vertical
5 [2970.65 -48.18 -47.33 -30.00 17.33 0.85 Vertical
6 [4455.15 -49.02 -43.75 -30.00 13.75 527 Vertical
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0 EM 300 440 Traffic Moda

EM 300 240 Traffic Mode -Limit

|

= ] c _,,q,r-fd“-“"‘"i‘w“-’

LeweldBm|
IS
=]

18G 20G 30 40G
Fragquancy|Hz]

—— Limit  -—— Margin = Final Test —— Horizantal

Suspected List

1 20530.8 -63.26 -57.31 -30.00 27.31 5.895 Horizontal
2 | 2484472 -61.93 -55.72 -30.00 2572 6.21 Horizontal
3 [ 275731 -62.59 -54.34 -30.00 2434 8.25 Horizontal
4 | 327155 -60.21 -49.63 -30.00 19.63 10.58 | Horizontal
5 [341680 -60.10 -49.50 -30.00 19.50 10.60 | Horizontal
6 | 395305 -55.75 -44 41 -30.00 14.41 11.34 | Horizontal
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EM 300 440 Traffic Mode
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=80
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Fragquency|Hz]
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1 200393 -64.32 -58.14 -30.00 2814 6.18 Vertical
2 | 263407 -61.09 -54.1% -30.00 2415 6.94 Vertical
3 [ 290550 -62.73 -653.711 -30.00 23.71 9.02 Vertical
4 | 32730.2 -60.20 -49.61 -30.00 19.61 10.59 Vertical
5 [ 383641 -56.17 -45.80 -30.00 15.80 1037 Vertical
6 | 396772 -56.20 -44 87 -30.00 14.87 11.33 Vertical
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EM 300 440 Traffic Mode

802.11n HT 20, CH 165, Horizontal/Vertical
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Below 1GHz:

o
=10
=20
=30
-40

EM 300 44

0 Traffic Mgda-Lmit

Level[dBrr]
g

i

1G

=70 A N .
-0 e Pl \ nwl \lﬁ-r# “\\({ Y | :
ol VW *wwwml WM
-100 i
30M 100M
Fragquancy[Hz]
—— Limit === Margin = Final Tes! —— Harizantal

Suspected List

1 148.363 -62.76 -60.64 -36.00 24 64 212 Horizontal
2 | 196.873 -58.44 -58.03 -54.00 4.03 0.41 Horizontal
3 | 236.263 -63.59 -59.81 -36.00 23.81 3.78 Horizontal
4 | 296.997 -65.32 -62.72 -36.00 26.72 2.60 Horizontal
5 |1519.754 -64.81 -60.87 -54.00 6.87 3.94 Horizontal
6 | 668.193 -71.40 -64.16 -54.00 10.16 7.24 Horizontal
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EN 300 440 Traffic Mode

EN 300 440 Traffic Mgda-Yimit

LeveldBmi
g 3

Suspected List

1008

Fraguancy[Hz]

# [Final Test — Vertical

1G

1 110.138 -77.46 -64.95 -54.00 10.95 12.51 Vertical
2 | 141.572 -63.34 -64.05 -36.00 28.05 -0.71 Vertical
3 [ 196.291 -60.35 -61.65 -54.00 7.65 -1.30 Vertical
4 | 296.997 -64.59 -64.05 -36.00 28.05 0.54 Vertical
5 [519.754 -62.45 -59.17 -54.00 517 3.28 Vertical
6 | B90.950 -71.96 -62.69 -36.00 26.69 9.27 Vertical
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Above 1GHz:
o EM 300 440 Traffic Mode
T S , ..........................................................
=20
a0 EN 300 440 Traffic Mode-Limit
3 i
@ H £
§ 0 ..
&0 | || |[| ! ;E|T|.III|| | ...E.).L..’\J" ':
[ ] St * W o — RS NN S NN N r ......................................................
4 ; : ;
1G 2G 3G 43 :1=] BG 18G
Fragquancy[Hz]
—— Limit ===~ Margin # Final Tes! —— Harizanal

Suspected List

N\ Wl Y /

1 1040.01 -34.09 -40.24 -30.00 10.24 -6.15 Horizontal
2 | 1336.11 -46.09 -49.64 -30.00 19.64 -3.55 Horizontal
3 | 222840 -52.02 -52.01 -30.00 22 .01 0.01 Horizontal
4 [ 2870.65 -52.05 -51.16 -30.00 21.16 0.89 Horizontal
5 |4455.15 -58.28 -52.69 -30.00 22 69 559 Horizontal
6 [ 9308.26 -64.09 -49.33 -30.00 19.33 14.76 | Horizontal
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b 300 440 Traffic Mode-Limit]

LeveldBm]
b
=]

1G 2G <[] iz BG B3 185
Fraguancy[Hz]

—— Limit  —=--- Margin = Final Tes! — Vertical

Suspected List

1 1040.01 -32.11 -38.59 -30.00 8.59 -5.48 Vertical
2 |1262.08 -41.19 -45.64 -30.00 15.64 -4.4% Vertical
3 [ 2078.35 -47.22 -49.01 -30.00 19.01 -1.79 Vertical
4 | 2970.65 -43.82 -42.97 -30.00 12.97 0.85 Vertical
5 [4455.15 -51.05 -45.78 -30.00 15.78 5.27 Vertical
6 | 9446.88 -64.27 -48.98 -30.00 18.98 15.29 Vertical
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EM 300 440 Traffic Mode

EM 300 440 Traffic Mode -Limit

. Wﬁﬁmﬁ

LevelldBm]
s
[=]

18G 20G 330G 40G
Fraguancy[Hz]

—— Limit  -—— Margin # Final Test —— Hearizantal

Suspected List

1 22599.5 -62.22 -56.62 -30.00 26.62 5.60 Horizontal
2 | 251303 -61.90 -55.55 -30.00 25.55 6.35 Horizontal
3 [29106.3 -62.57 -53.56 -30.00 23.56 9.01 Horizontal
4 | 306322 -62.91 -53.25 -30.00 2325 9.66 Horizontal
5 [326495 -60.21 -49.67 -30.00 19.67 10.54 | Horizontal
6 | 395231 -55.10 -43.75 -30.00 13.75 11.35 | Horizontal

The results shown in this test report refer only to the sample(s) tested unless otherwise stated and the sample(s) are retained for 15 days only. The document
is issued by Shenzhen HUAK Testing Technology Co., Ltd., this document cannot be reproduced except in full with our prior written permission.

Shenzhen HUAK Testing Technology Co., Ltd.  Tel.: +86-0755-2302 9901 E-mail: info@huak.com Web.: www.huak.com
Add.: 1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China



Page 44 of 74 Report No.: HK2512116489-6ER

HUAK TESTING

EM 300 440 Traffic Moda

EM 300 440 Traffic Made -Limit

LeveldBm]
s
[=]

50 M
ﬂwmw

-Ta
-80
18G 20G 30G 400G
Fraquancy[Hz]
—— Limit  -—— Margin & Final Test — Verlical

Suspected List

/4 = 1T Q\

1 199733 -64.13 -57.93 -30.00 27.93 6.20 Vertical
2 | 231643 -62.21 -56.59 -30.00 26.59 5.62 Vertical
3 [ 273604 -62.64 -54.73 -30.00 24.73 7.91 Vertical
4 | 289743 -62.32 -53.30 -30.00 23.30 9.02 Vertical
5 | 33309.7 -60.43 -49.49 -30.00 19.49 10.94 Vertical
6 | 38914.3 -55.87 -44 62 -30.00 14.62 11.25 Vertical
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4.5. Duty cycle

LIMIT

Table 4 defines the maximum duty cycle within a 1 hour period.
Table 4: Duty cycle limits
Frequency Band Duty cycle Application Notes
2400 MHz to 2 483,5 MHz No Restriction |Generic use
2400 MHz to 2 483,5 MHz No Restriction |Radiodetermination

(a) 2 446 MHz to 2 454 MHz No Restriction [RFID Limits shown in
Annex G shall apply
(b) 2 446 MHz to 2 454 MHz =15% RFID Limits shown in

Annex G shall apply

5725 MHzto 5 875 MHz No Restriction |Generic use
9 200 MHz to 9 500 MHz No Restriction |Radiodetermination
9 500 MHz to 9 975 MHz No Restriction |Radiodetermination

10,5 GHz to 10,6 GHz No Restriction |Radiodetermination
13,4 GHz to 14,0 GHz No Restriction |Radiodetermination
17,1 GHz to 17,3 GHz DAA or Radiodetermination, limited to Limits shown in
equivalent GBSAR detecting and movement Annex | shall apply
techniques and alert applications s
24 .00 GHz to 24,25 GHz No Restriction |Generic use and for REP
radiodetermination —
NOTE: The spectrum ranges in some entries are not harmonised throughout all EU territory, specifically U
entries 4, 9, and 11 have been identified as such. Implementers are cautioned to refer to ;':;
CEPT/ERC Recommendation 70-03 [i.2] as well as current National Radio plans to verify —
acceptance within intended regions of use. [

For devices with a 100 % duty cycle transmitting an unmodulated carrier most of the time, a time-out shut-off
facility shall be implemented in order to improve the efficient use of spectrum.

TEST RESULTS

For device working in frequency band 5725MHz to 5875MHz, no duty cycle restricted.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated and the sample(s) are retained for 15 days only. The document
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4.6. Adjacent channel selectivity

LIMIT

The adjacent channel selectivity of the equipment under specified conditions shall not be less than -30 dBm + k.
The correction factor, k, is as follows:
Where:
k=—20logf —10logBW
- fis the frequency in GHz;
- BW is the channel bandwidth in MHz.
The factor k is limited within the following:
--40dB <k <0dB.

The measured adjacent channel selectivity shall be stated in the test report

TEST PROCEDURE

Spectrum
. Analyzer
| SHlitter Companion —
uuT -« : ; :
Combi Direct. Coupler ;
ombiner o o pler o Device m
| —
1 Al
Signal
Generator %
Splte! -
—

Combiner
Signal
Generator

TEST CONFIGURATION

This measurement shall be conducted under normal conditions.

Two signal generators A and B shall be connected to the receiver via a combining network to the receiver, either:
a) via a test fixture or a test antenna to the receiver integrated, dedicated or test antenna; or

b) directly to the receiver permanent or temporary antenna connector.

The method of coupling to the receiver shall be stated in the test report.

Signal generator A shall be at the nominal frequency of the receiver, with normal modulation of the wanted signal.
Signal generator B shall be unmodulated and shall be adjusted to the adjacent channel centre frequency
immediately above that of the wanted signal.

Initially signal generator B shall be switched off and using signal generator A the level that still gives sufficient
response shall be established. The output level of generator A shall then be increased by 3 dB.

Signal generator B is then switched on and adjusted until the wanted criteria are met. This level shall be recorded.
The measurements shall be repeated with signal generator B unmodulated and adjusted to the adjacent channel
centre immediately below the wanted signal.

The adjacent channel selectivity shall be recorded for the upper and lower adjacent channels as the level in dBm of
the unwanted signal.

For tagging systems (e.g. RF identification, anti-theft, access control, location and similar systems) signal
generator A may be replaced by a physical tag positioned at 70 % of the measured system range in metres.

In this case, the adjacent selectivity shall be recorded as the level in dBm of lowest level of the unwanted signal
(generator B) resulting in a non-read of the tag.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated and the sample(s) are retained for 15 days only. The document
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TEST RESULTS

Page 47 of 74

Report No.: HK2512116489-6ER

802.11a
. Adjacent Frequency -
Unwanted Signal : Limit
Test Channel BW(MHz) Frequency(MHz) Signal (Z%v;/ne)r Level (dBm) Result
20 5745 -41.61 -58.20 PASS
153
20 5785 -45.88 -58.26 PASS
20 5785 -43.20 -58.26 PASS
161
20 5825 -41.36 -58.32 PASS
802.11 n HT 20
. Adjacent Frequency o
Unwanted Signal : Limit
Test Channel BW(MHz) Frequency(MHz) Signal (I(Dj%vr\;]e)r Level (dBm) Result
20 5745 -45.52 -58.20 PASS
153
20 5785 -43.74 -58.26 PASS §
20 5785 -41.19 -58.26 PASS K |
161 =
20 5825 -45.62 -58.32 PASS y
B
802.11 n HT 40
. Adjacent Frequency o
Test Channel BW(MHz) Llinwanted =TEEL Signal Power Level Ll Result
requency(MHz) (dBm) (dBm)
40 5755 -43.39 -61.22 PASS
155
40 5795 -44.26 -61.28 PASS
802.11 ac HT 20
. Adjacent Frequency o
Test Channel BW(MHz) Llinwanted =il Signal Power Level Limit Result
requency(MHz) (dBm) (dBm)
20 5745 -46.63 -58.20 PASS
153
20 5785 -39.72 -58.26 PASS
20 5785 -46.93 -58.26 PASS
161
20 5825 -45.37 -58.32 PASS

The results shown in this test report refer only to the sample(s) tested unless otherwise stated and the sample(s) are retained for 15 days only. The document
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802.11 ac HT 40
. Adjacent Frequency o
Test Channel BW(MHz) Llinwanted =il Signal Power Level Limit Result
requency(MHz) (dBm) (dBm)
40 5755 -46.25 -61.22 PASS
155
40 5795 -44.16 -61.28 PASS
802.11 ac HT 80
. Adjacent Frequency o
Unwanted Signal . Limit
Test Channel BW(MHz) Frequency(MHz) Signal (Iz%v:ne)r Level (dBm) Result
155 80 5775 -46.62 -64.26 PASS

The results shown in this test report refer only to the sample(s) tested unless otherwise stated and the sample(s) are retained for 15 days only. The document
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4.7. Blocking or desensitization

LIMIT

The blocking level, for any frequency within the specified ranges, shall not be less than the values given in table 6,
except at frequencies on which spurious responses are found.
Table 6: Limits for blocking or desensitization

Receiver category Limit
1 -30dBm +k
2 -45 dBm + K
3 -60 dBm +k

The correction factor, k, is as follows:
K=-20logf-10logBW
Where:
- fis the frequency in GHz;
- BW is the occupied bandwidth in MHz.
The factor k is limited within the following:
--40 dB <k <0 dB.
The measured blocking level shall be stated in the test report

The manufacturer declare the BW is 20MHz,K=-20logf(Blocking Signal Frequency)-13.01.

TEST PROCEDURE

Spectrum

‘ . Analyzer
uuT o o] Splitterf Companion
| Combiner  Direct. Coupler T Device

y

Signal
Generator

Splittes/

Combiner
Signal
Generalor

TEST CONFIGURATION

This measurement shall be conducted under normal conditions.

Two signal generators A and B shall be connected to the receiver via a combining network to the receiver, either:
a) via a test fixture or a test antenna to the receiver integrated, dedicated or test antenna; or

b) directly to the receiver permanent or temporary antenna connector.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated and the sample(s) are retained for 15 days only. The document
is issued by Shenzhen HUAK Testing Technology Co., Ltd., this document cannot be reproduced except in full with our prior written permission.
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The method of coupling to the receiver shall be stated in the test report.

Signal generator A shall be at the nominal frequency of the receiver, with normal modulation of the wanted signal.
Signal generator B shall be unmodulated and shall be adjusted to a test frequency at approximately 10 times, 20
times and 50 times of the occupied bandwidth above upper band edge of occupied bandwidth.

Initially signal generator B shall be switched off and using signal generator A the level which still gives sufficient
response shall be established. The output level of generator A shall then be increased by 3 dB.

Signal generator B is then switched on and adjusted until the wanted criteria are met. This level shall be recorded.
The measurement shall be repeated with the test frequency for signal generator B at 10 times, 20 times and 50
times of the occupied bandwidth below the lower band edge of the occupied bandwidth.

The blocking or desensitization shall be recorded as the level in dBm of lowest level of the unwanted signal
(generator B).

For tagging systems (e.g. RF identification, anti-theft, access control, location and similar systems) signal
generator A may be replaced by a physical tag positioned at 70 % of the measured system range in metres. In this
case, the blocking or desensitization shall be recorded as the ratio in dB of lowest level of the unwanted signal
(generator B) resulting in a non-read of the tag. to the declared sensitivity of the receiver +3 dB.

/4 > 1T Q\
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TEST RESULTS

Page 51 of 74

Report No.: HK2512116489-6ER

802.11a
. . Blocking .
Blocking Signal : Limit
Test Channel BW(MHz Signal Power Result
( ) Frequency(MHz) Lgvel (dBm) (dBm)
5545(10 time channel
bandwidth frequency offset) -48.36 -72.88 PASS
5345(20 time channel
149 20 bandwidth frequency offset) -49.15 -72.56 PASS
4745(50 time channel
bandwidth frequency offset) -42.21 -71.53 PASS
6025(10 time channel
bandwidth frequency offset) 4774 -73.60 PASS
6225(20 time channel
165 20 bandwidth frequency offset) £10.52 -73.89 PASS
6825(50 time channel
bandwidth frequency offset) -46.91 -74.69 PASS
802.11 n HT 20
. . Blocking .
Test Channel BW(MHz) 2 el Sgmel Signal Power Ll Result
Frequency(MHz) Level (dBm) (dBm)
5545(10 time channel
bandwidth frequency offset) -51.92 -72.88 PASS
5345(20 time channel
149 20 bandwidth frequency offset) -44.68 -72.56 PASS
4745(50 time channel
bandwidth frequency offset) -48.70 Kledni3 PASS
6025(10 time channel
bandwidth frequency offset) -51.11 -73.60 PASS
6225(20 time channel
165 20 bandwidth frequency offset) 4388 -73.89 EBSS
6825(50 time channel 42 99 74.69 PASS

bandwidth frequency offset)
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802.11 n HT 40

Page 52 of 74

Report No.: HK2512116489-6ER

. . Blocking -
Test Channel BW(MHz) Eloeking Eignel Signal Power Limit Result
Frequency(MHz) Level (dBm) (dBm)
5355(10 time channel
bandwidth frequency offset) -47.95 "75.59 PASS
4955(20 time channel
151 40 bandwidth frequency offset) -50.30 -74.92 PASS
3755(50 time channel
bandwidth frequency offset) -47.55 -73.51 PASS
6195(10 time channel
bandwidth frequency offset) -45.19 -76.86 PASS
6595(20 time channel
159 40 bandwidth frequency offset) -48.31 -7740 PASS
7795(50 time channel
bandwidth frequency offset) 379 -77.66 RASS
802.11 ac HT 20
. . Blocking o
Test Channel BW(MHz) Bleelding STgnel Signal Power Ll Result
Frequency(MHz) Level (dBm) (dBm)
5545(10 time channel
bandwidth frequency offset) -46.35 -72.88 gASS
5345(20 time channel
149 20 bandwidth frequency offset) -50.06 -72.56 PASS
4745(50 time channel
bandwidth frequency offset) -51.07 -71.53 PASS
6025(10 time channel
bandwidth frequency offset) -48.23 a0 PASS
6225(20 time channel
165 20 bandwidth frequency offset) -49.69 -73.89 PASS
6825(50 time channel 5152 74.69 PASS

bandwidth frequency offset)
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802.11 ac HT 40

Test Channel BW(MHz) |:Br|g(;: L:( :;%ys(ll\g/]laazl) Sl_ig\r/EngI;vie)r (Iaiénr:‘t) Result
bar?j’vsi%(tlmofrt:ergﬁe%hci/nggéet) -51.31 -75.59 PASS
151 40 ba:c?vsi?j(tiof:ggﬁe%hcaynonfef;et) -50.93 -74.92 PASS
bar?gveisci(tiofrttlargﬁe%hce;/ngfiet) -47.09 -72.51 PASS
bar?c;vei%(tlofrttlargﬁecnhci/ngfiet) -49.76 -76.86 PASS
159 40 bar?fv%i%(tiofrttiergﬁe%hci/ng%et) -43.19 -77.40 PASS
ba:Jvei?i(tiofrt:ergﬁe%hc?/nggéet) -46.52 -77.66 PASS
802.11 ac HT 80
Test Channel |  BW(MH2) Er'g;l':ie?‘% f(i'gl m‘) s gB E}TE%V?% e)r (:i m r:]t) resul
i AN
ba:(?vcsj(tlwof:g;]ﬁe%hcaynon%et) -51.98 -72.88 PASS %
bar?c;vCiEzi(tiofrtggﬁecnhci/ngfiet) -48.00 -72.56 PASS "
0 |t T wm | s | emss | A
bar?c?vcga:\of:érgﬁe%hc?ngfzet) -54.23 -73.60 PASS
ba:sxigiof:éﬁﬁe%hc?nggéet) -49.91 -73.89 PASS
ba:Jvczgiof:;rgﬁe%hcaynonfef;et) -48.34 -74.69 PASS
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4.8. Receiver Emissions

LIMIT

The power of any spurious emission shall not exceed 2 nW in the range 25 MHz to 1 GHz and shall not exceed 20
nW on frequencies above 1 GHz.

IEST CONFIGURATION

The same as described in section 4.4

TEST PROCEDURE

Method of measurement conducted spurious components

This requirement applies to all receivers. Spurious emission levels from a transmitter and receiver of full duplex
equipment using a common port are measured simultaneously and the test only needs to be conducted once (see
clause 4.2.4)."A test load, 50 Q power attenuator, may be used to protect the measuring receiver (see clause 5.8.5)
against damage when testing a receiver combined in one unit with a transmitter.

The measuring receiver used shall have sufficient dynamic range and sensitivity to achieve the required
measurement accuracy at the specified limit. The bandwidth of the measuring receiver shall be adjusted until the
sensitivity of the measuring receiver is at least 6 dB below the spurious emission limit given in clause 4.3.5.4. This
bandwidth shall be recorded in the test report:

a) The receiver input terminals shall be connected to a measuring receiver having an input impedance of

50 Q and the receiver is switched on.

b) For carrier frequencies in the range 1 GHz to 20 GHz the frequency of the measuring receiver shall be adjusted
over the frequency range 25 MHz to 10 times the carrier frequency, not exceeding 40 GHz. For carrier frequencies
above 20 GHz the measuring receiver shall be tuned over the range 25 MHz up to twice the carrier frequency not
exceeding 66 GHz. The frequency and the absolute power level of each of the spurious components found shall be
noted.

c) If the detecting device is not calibrated in terms of power input, the level of any detected components shall be
determined by replacing the receiver by the signal generator and adjusting it to reproduce the frequency and level
of every spurious component noted in step b). The absolute power level of each spurious component shall be
noted.

d) The frequency and level of each spurious emission measured and the bandwidth of the measuring receiver
shall be recorded in the test report.

Method of measurement cabinet radiation

This method of measurement applies to receivers having a permanent antenna connector:

a) A test site selected from Annex E which fulfils the requirements of the specified frequency range of this
measurement shall be used. The test antenna shall be oriented initially for vertical polarization and connected to a
measuring receiver. The bandwidth of the measuring receiver shall be adjusted until the sensitivity of the
measuring receiver is at least 6 dB below the spurious emission limit given in clause 4.3.5.4. This bandwidth shall
be recorded in the test report.

The receiver under test shall be placed on the support in its standard position and connected to an artificial
antenna, see clause 5.8.2.

b) For carrier frequencies in the range 1 GHz to 20 GHz the frequency of the measuring receiver shall be adjusted
over the frequency range 25 MHz to 10 times the carrier frequency, not exceeding 40 GHz. For carrier frequencies
above 20 GHz the measuring receiver shall be tuned over the range 25 MHz up to twice the carrier frequency not
exceeding 66 GHz. The frequency of each spurious component shall be noted. If the test site is disturbed by
radiation coming from outside the site, this qualitative search may be performed in a screened room with reduced
distance between the transmitter and the test antenna.

c) At each frequency at which a component has been detected, the measuring receiver shall be tuned and the test
antenna shall be raised or lowered through the specified height range until the maximum signal level is detected on
the measuring receiver.

Shenzhen HUAK Testing Technology Co., Ltd.  Tel.: +86-0755-23029901 E-mail: info@huak.com Web.: www.huak.com
Add.: 1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
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d) The receiver shall be rotated up to 360° about a vertical axis, to maximize the received signal.

e) The test antenna shall be raised or lowered again through the specified height range until a maximum is
obtained. This level shall be noted.

f) The substitution antenna (see clause E.3.2) shall replace the receiver antenna in the same position and in
vertical polarization. It shall be connected to the signal generator.

g) At each frequency at which a component has been detected, the signal generator, substitution antenna and
measuring receiver shall be tuned. The test antenna shall be raised or lowered through the specified height range
until the maximum signal level is detected on the measuring receiver. The level of the signal generator giving the
same signal level on the measuring receiver as in step e) shall be noted. This level, after correction due to the gain
of the substitution antenna and the cable loss, is the radiated spurious component at this frequency.

h) The frequency and level of each spurious emission measured and the bandwidth of the measuring receiver shall
be recorded in the test report.

i) Measurements b) to h) shall be repeated with the test antenna oriented in horizontal polarization.

Method of measurement radiated spurious components

This method of measurement applies to receivers having an integral antenna.

a) A test site selected from Annex E which fulfils the requirements of the specified frequency range of this
measurement shall be used. The test antenna shall be oriented initially for vertical polarization and connected to a
measuring receiver. The bandwidth of the measuring receiver shall be adjusted until the sensitivity of the
measuring receiver is at least 6 dB below the spurious emission limit given in clause 4.3.5.4. This bandwidth shall
be recorded in the test report.

The receiver under test shall be placed on the support in its standard position.

b) The same method of measurement as items b) to i) of clause 4.3.5.3.2 shall apply.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated and the sample(s) are retained for 15 days only. The document
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Remark: We tested at 802.11a/802.11n HT20/802.11n HT40/802.11ac HT20/802.11ac HT40 mode
at the antenna single receiver mode and the Mimo mode, and recorded the worst case 802.11n HT 20 mode at

the Mimo mode. The measurement frequency range is from 25MHz to the 10" harmonic of the fundamental
frequency, not exceeding 40GHz.18GHz-40GHz not recorded for no spurious point have a margin of less than 6 dB

with respect to the limits.

802.11n HT 20, CH 149, Horizontal/Vertical

Below 1GHz:

EM 300 440 Receiver Mode

EM 300 440 Recaiy

LevelldBm]
2

_____________ {

80 wfﬁm A‘-r%'fi"b e | ﬁ
oF e
-100 I
30Mm 100M
Fraguancy[Hz]
—— Limit ===+ Margin = Final Test —— Harizamal

Suspected List

1G

1 148.363 -B3.77 -61.65 -57.00 465 212 Horizontal
2 | 196.679 -61.63 -61.26 -57.00 4.26 0.37 Horizontal
3 250.04 -67.91 -61.72 -57.00 4.72 6.19 Horizontal
4 | 296.997 -67.01 -64.41 -57.00 .41 2.60 Horizontal
5 | 425257 -68.32 -64.45 -57.00 7.45 3.87 Horizontal
6 |[519.754 -65.64 -61.70 -57.00 4.70 3.94 Horizontal
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EM 300 440 Receiver Mode

EM 390 440 Recaiy

ar Mgda-Limit

LeveldBmi
g &

-80

2Ry

=100

30M

— Limit - Margin

Suspected List

100M

Fraguancy[Hz]

# Final Test — ‘erical

1G

1 148.363 -63.47 -64.47 -57.00 7.47 -1.00 Vertical
2 | 197.067 -59.93 -61.14 -57.00 4.14 -1.21 Vertical
3 | 296.997 -64.50 -63.96 -57.00 6.96 0.54 Vertical
4 | 425257 -64.53 -61.91 -57.00 4.91 2.62 Vertical
5 [519.754 -67.45 -64.17 -57.00 717 3.28 Vertical
6 | 890.950 -712.71 -63.44 -57.00 6.44 9.27 Vertical
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Above 1GHz:
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........................................................

EM 300 440 Receiver Mode

.........................

LevelldBm]|
&
=)

Suspected List

26

# Final Test

3G 4G

Fraguancy[Hz]

—— Horizantal

BG BG

18G

1 1039.20 -47.24 -51.59 -47.00 4.59 -4.35 Horizontal
2 [1484.89 -51.98 -56.23 -47.00 9.23 -4.25 Horizontal
3 | 2227.44 -53.87 -53.92 -47.00 6.92 -0.05 Horizontal
4 | 9313.26 -69.23 -54 87 -47.00 7.87 14.36 | Horizontal
5 1109275 -74.94 -58.57 -47.00 11.57 16.37 | Horizontal
6 [153144 -76.69 -55.13 -47.00 8.13 21.56 | Horizontal
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0 EM 300 440 Receiver Mode
B R T R I T I IR TR IR I TR~
=20
. i s S . B T S e S ——

=

@

= 40 L

g EM 300 440 Receiver Mode-Limit
50 ‘ £ ] F 1
0 M | | i, -hlLa . A Awle

LA Loadeld i VYV
ol gy [ A g bt R O MR
80 i i i
1G 2G G L] BG EBG 18G
Fraguancy[Hz]
—— Lirmit == Margin # Final Test — Werical

Suspected List

N\ Wl Y /

1 1039.20 -46.93 -51.62 -47.00 462 -4.69 Vertical
2 [ 1113.62 -46.97 -51.26 -47.00 4.26 -4.29 Vertical
3 [ 1707.34 -47.00 -52.43 -47.00 5.43 -5.43 Vertical
4 | 237587 -51.42 -51.82 -47.00 482 -0.40 Vertical
5 | 2969.99 -51.98 -51.46 -47.00 4.46 0.52 Vertical
6 [ 445529 -54.50 -51.63 -47.00 463 287 Vertical
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EM 300 440 Receiver Mode

EN 300440 Receiver Mode-Limi

e e

LevelldBim]
L
[=]

- St A B

18G 205 306 406G
Fragquangy[Hz]

—— Limit  -—— Margin = Final Test —— Herizantal

Suspected List

1 211422 -71.14 -65.83 -47.00 18.83 5.31 Horizontal
2 | 223084 -70.94 -65.22 -47.00 18.22 572 Horizontal
3 | 250942 -70.15 -63.79 -47.00 16.79 6.36 Horizontal
4 | 28931.7 -71.47 -62.48 -47.00 15.48 8.99 Horizontal
5 [ 32866.1 -68.66 -57.89 -47.00 10.89 10.77 | Horizontal
6 | 386846.9 -64.25 -53.11 -47.00 6.11 11.14 | Horizontal
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EM 300 440 Receiver Maode

EMN 300 440 Receiver Mode-Limi

_m - —
e

18G 20G 30G 40G
FragquancyHz]

LeveldBm]
s
[=]

—— Limit  -——— Margin & Final Test — Wertical

Suspected List

1 20609.7 -71.51 -65.64 -47.00 18.64 5.87 Vertical
2 | 245925 -69.35 -63.49 -47.00 16.49 5.86 Vertical
3 [ 30106.8 -70.80 -61.78 -47.00 14.78 9.02 Vertical
4 | 326681 -68.79 -58.23 -47.00 11.23 10.56 Vertical
5 [342128 -68.16 -57.66 -47.00 10.66 10.50 Vertical
6 | 389921 -63.81 -52.42 -47.00 5.42 11.39 Vertical
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Below 1GHz:
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EM 300 440 Receiver Mode

802.11n HT 20, CH 165, Horizontal/Vertical

LevelldBmi
5

EM 390 440 Receijar Mada-limit
70 I / .
. e a0 L L
g\g"‘"““ ' ey “h | i*l
20 T e
-100
30mM 100M 16
Fraguancy[Hz]
— Limit  ----- Margin #  Final Test —— Horizantal

Suspected List

1 141.184 -63.08 -62.69 -57.00 5.69 0.39 Horizontal
2 [148.363 -63.83 -61.71 -57.00 4.71 212 Horizontal
3 | 196.485 -62.16 -61.84 -57.00 4.84 0.32 Horizontal
4 | 236.263 -65.74 -61.96 -57.00 4.96 3.78 Horizontal
5 | 296.997 -65.32 -62.72 -57.00 5.72 2.60 Horizontal
6 | 965.267 -71.64 -61.78 -57.00 4.78 10.06 | Horizontal
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EM 300 440 Receiver Mode

EM 390 440

Receidar Mada-limit

Level[dBmi
5

R

MN‘W

Suspected List

# Final Test

Fraguancy[Hz]

— Venrtical

1 148.363 -64.29 -65.29 -57.00 8.29 -1.00 Vertical
2 [ 196.097 -60.53 -61.85 -57.00 4.85 -1.32 Vertical
3 | 296.937 -62.30 -61.76 -57.00 4.76 0.54 Vertical
4 | 425257 -64.37 -61.75 -57.00 4.75 262 Vertical
5 | 519.754 -66.62 -63.34 -57.00 6.34 3.28 Vertical
6 [ 890.950 -71.64 -62.37 -57.00 5.37 9.27 Vertical
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Above 1GHz:
0 EM 300 440 Receiver Mode
Y S , ...........................................................
-20
) S ] S T TR N S
E i
@ i
= 40 . 1
g EM 300 440Receiver Mode-Limit
S0} - t
_',rg"‘ L N Y R IS L . S S E— _—————— I ———
a0 i i i
1G 2G G 4z BG BG
Fragquancy[Hz]
— Limit —---- Margin # Final Test —— Horizantal

Suspected List

18G

1 1039.20 -46.96 -51.31 -47.00 4.31 -4.35 Horizontal
2 148489 -48.06 -52.31 -47.00 5.31 -4.25 Horizontal
3 | 2277 .44 -52.25 -52.30 -47.00 5.30 -0.05 Horizontal
4 | 2969.99 -52.37 -51.81 -47.00 4.81 0.56 Horizontal
5 | 9307.26 -69.03 -54.66 -47.00 7.66 14.37 | Horizontal
6 | 10909.5 -72.78 -56.36 -47.00 9.36 16.42 | Horizontal
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0 EM 300 440 Receiver Mode
) e S ——— , ..........................................................
-20
O N A S S A E NN A N S S —
E |
@ i
= 40 . T
g ! EM 300 440 Receiver Mode-Limit
Ay | T . AN I WV
LMK LR et ™ v
..... . r
80 i i i
1G 2G az 4z BG BG 18G
Fraguancy[Hz]
— Lirmit === Margin # Final Test — ‘erical

Suspected List

N\ Wl Y /

1 1039.60 -46.59 -51.28 -47.00 4.28 -4.69 Vertical
2 | 148489 4713 -51.85 -47.00 4.85 472 Vertical
3 [ 1633.32 -45.89 -51.08 -47.00 4.08 -5.19 Vertical
4 | 2997 44 -51.47 -51.61 -47.00 4.61 -0.14 Vertical
5 [ 2969.99 -51.85 -51.33 -47.00 4.33 0.52 Vertical
6 | 445529 -54.44 -51.57 -47.00 457 2.87 Vertical
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EM 300 440 Receiver Mode

LeveldBm]
IS
[=]

EHM 300 440 Receiver Mode-Limi

0 WW

186G 200G

—— Lirmit  -—— Margin

Suspected List

= Final Test

Fragquangy|Hz]

—— Huorizantal

306

400G

1 20570.1 -r1.72 -65.82 -47.00 18.82 5.90 Horizontal
2 | 218419 -70.63 -65.03 -47.00 18.03 5.60 Horizontal
3 | 248057 -69.93 -64.06 -47.00 17.06 5.87 Horizontal
4 | 30062.8 -70.99 -62.02 -47.00 15.02 8.97 Horizontal
5 1333370 -68.87 -57.94 -47.00 10.94 10.93 | Horizontal
6 | 397183 -63.59 -52.26 -47.00 5.26 11.33 | Horizontal
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EM 300 440 Receiver Mode

EM 300440 Receiver Mode-Limi

0 Wuﬂ_&wﬁ

70 [t i W o ¥ e el

LeveldBm]
s
[=]

18G 20G 30G 40G
Fraguancy|Hz]

—— Lirmit  -—— Margin % Final Test — Werlisal

Suspected List

1 226473 -71.07 -65.49 -47.00 18.49 5.58 Vertical
2 1248125 -70.14 -63.98 -47.00 16.98 6.16 Vertical
3 | 29046.2 -71.45 -62.43 -47.00 15.43 9.02 Vertical
4 | 328761 -69.16 -58.23 -47.00 11.23 10.93 Vertical
5 | 3BBY7.3 -65.33 -54.44 -47.00 7.44 10.89 Vertical
6 | 396259 -65.09 -53.75 -47.00 6.75 11.34 Vertical
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5. Test Setup Photos of the EUT
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6. External and Internal Photos of the EUT
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