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1. TEST STANDARDS AND REPORT VERSION

1.1. Test Standards

The tests were performed according to following standards:
FCC Rules Part 15.407: General technical requirements.

ANSI C63.10-2013: American National Standard for Testing Unlicensed Wireless Devices

KDB789033 D02 v02r01: GUIDELINES FOR COMPLIANCE TESTING OF UNLICENSED NATIONAL

INFORMATION INFRASTRUCTURE (U-NII) DEVICES PART 15, SUBPART E

1.2. Report Version

Revision No.

Date of issue

Description

N/A

2019-07-15

Original

Shenzhen Huatongwei International Inspection Co., Ltd.

Report Template Version: V01 (2018-01)
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2. TEST DESCRIPTION
Test Item FCC Rule Result Test Engineer
Antenna Requirement 15.203 PASS Bruce Wong
Line Conducted Emissions (AC Main) 15.207 PASS Jiongsheng Feng
Maximum Conducted Output Power 15.407(a) PASS Bruce Wong
Maximum Power Spectral Density 15.407(a) PASS Bruce Wong
26dB Bandw:adth an_d 99% Ocuppy 15.407(a) PASS Bruce Wong
andwith
6dB Bandwidth 15.407(a) PASS Bruce Wong
Band edge 15.407(b) PASS Jiongsheng Feng
Radiated Spurious Emissions 15.209 PASS Jiongsheng Feng
Frequency Stability 15.407(g) PASS Bruce Wong
Dynamic Frequency Selection(DFS) 15.407(h) PASS Bruce Wong

Remark: The measurement uncertainty is not included in the test result.

Shenzhen Huatongwei International Inspection Co., Ltd.
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3.1. Client Information
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Applicant: Beijing Aiterfeixiang Technologies Co., Ltd.

Address: 1602 Building No.10, Changchungiao Road No.5, Haidian District, Beijing,
China

Manufacturer: Beijing Aiterfeixiang Technologies Co., Ltd.

Address:

1602 Building No.10, Changchungiao Road No.5, Haidian District, Beijing,

China

3.2. Product Description

Name of EUT Wireless Video & Audio Encoder/Extender
Trade Mark: _
Model No.: HEV-2KW

Listed Model(s):

HEV-2KW,HEV-4KW,HEC-10,HEC-20,HEC-30,HEC-40,HEC-20B,HS-
10,DD-2KW,DD-4KW,HDD-10,HDD-20,HDD-30,WHE-10,WHE-15,WHE-20

Power supply: DC 5V
Adapter information: -
5G WIFI
Supported type: X 802.11a X1 802.11n(HT20) X1 802.11n(HT40)
[X] 802.11ac(HT20) [X] 802.11ac(HT40) [X] 802.11ac(HT80)
Function: [] Outdoor AP [] Indoor AP [] Fixed P2P
X Client
DFS type: ] master devices [] Slave devices with X Slave devices
radar detection without radar detection
Modulation: BPSK, QPSK, 16QAM, 64QAM
Operation frequency: X Band I: 5150MHz~5250MHz
X Band II: 5250MHz~5350MHz
X Band Ill: 5470MHz~5725MHz
X Band IV: 5725MHz~5850MHz
Supported Bandwidth 20MHz: 802.11ac, 802.11n, 802.11a
40MHz: 802.11ac, 802.11n
80MHz: 802.11ac

Antenna type:

1 Transmit, 1 Receive

Antenna gain:

1 dBi

Shenzhen Huatongwei International Inspection Co., Ltd.

Report Template Version: V01 (2018-01)
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3.3. Operation state

» Frequency list

According to section 15.31(m), regards to the operating frequency range over 10 MHz, must select three
channel which were tested. the Lowest frequency, the middle frequency, and the highest frequency of channel

were selected to perform the test, please see the above gray bottom.

20MHz 40MHz 80MHz
Band Cr‘\l’ est | Frequency Frequency Frequency
anne Channel (MHz) Channel (MHz) Channel (MH2)
CHL 36 5180 38 5190 - -
| CHy 44 5220 - - 42 5210
CHy 48 5240 46 5230 - -
CH_ 52 5260 54 5270 - -
Il CHy 56 5280 - - 58 5290
CHy 64 5320 62 5310 - -
CH_ 100 5500 102 5510 106 5530
I CHy 120 5600 118 5590 122 5610
CHy 140 5700 134 5670 138 5690
CH_ 149 5745 151 5755 - -
\Y) CHy 157 5785 - - 155 5775
CHy 165 5825 159 5795 - -

> Data Rated

Preliminary tests were performed in different data rate, and found which the below bit rate is worst case mode,
so only show data which it is a worst case mode.

Data rate (worst mode)

802.11a 6Mbps
802.11n(HT20)/ 802.11ac(HT20) MCSO0
802.11n(HT40)/ 802.11ac(HT40) MCSO0
802.11ac(HT80) MCSO0

» Test mode

For RF test items

The engineering test program was provided and enabled to make EUT continuous transmit (duty cycle>98%).

For AC power line conducted emissions:

The EUT was set to connect with the WLAN AP under large package sizes transmission.

For Radiated suprious emissions test item:

The engineering test program was provided and enabled to make EUT continuous transmit(duty cycle>98%).
The EUT in each of three orthogonal axis emissions had been tested ,but only the worst case (X axis) data
Recorded in the report.

Shenzhen Huatongwei International Inspection Co., Ltd.
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3.4. EUT configuration
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The following peripheral devices and interface cables were connected during the measurement:

e - supplied by the manufacturer
o -supplied by the lab

Manufacturer ;: | N/A
o N/A

Model No. : N/A

Manufacturer ;| N/A
o N/A

Model No. : N/A

3.5. Modifications

No modifications were implemented to meet testing criteria.

Shenzhen Huatongwei International Inspection Co., Ltd.
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4. TEST ENVIRONMENT
4.1. Address of the test laboratory

Laboratory:Shenzhen Huatongwei International Inspection Co., Ltd.
Address: 1/F, Bldg 3, Hongfa Hi-tech Industrial Park, Genyu Road, Tianliao, Gongming, Shenzhen, China
Phone: 86-755-26748019 Fax: 86-755-26748089

4.2. Test Facility

CNAS-Lab Code: L1225

Shenzhen Huatongwei International Inspection Co., Ltd. has been assessed and proved to be in compliance
with CNAS-CLO01 Accreditation Criteria for Testing and Calibration Laboratories (identical to ISO/IEC17025:
2005 General Requirements) for the Competence of Testing and Calibration Laboratories.

A2LA-Lab Cert. No.: 3902.01

Shenzhen Huatongwei International Inspection Co., Ltd. EMC Laboratory has been accredited by A2LA for
technical competence in the field of electrical testing, and proved to be in compliance with ISO/IEC 17025:
2005 General Requirements for the Competence of Testing and Calibration Laboratories and any additional
program requirements in the identified field of testing.

FCC-Registration No.: 762235

Shenzhen Huatongwei International Inspection Co., Ltd. EMC Laboratory has been registered and fully

described in a report filed with the FCC (Federal Communications Commission). The acceptance letter from
the FCC is maintained in our files.

IC-Registration No.:5377B-1

Two 3m Alternate Test Site of Shenzhen Huatongwei International Inspection Co., Ltd. has been registered by
Certification and Engineering Bureau of Industry Canada for the performance of radiated measurements with
Registration No.: 5377B-1.

ACA

Shenzhen Huatongwei International Inspection Co., Ltd. EMC Laboratory can also perform testing for the
Australian C-Tick mark as a result of our A2LA accreditation.

Shenzhen Huatongwei International Inspection Co., Ltd. Report Template Version: V01 (2018-01)
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During the measurement the environmental conditions were within the listed ranges:

Temperature:

15~35°C

Relative Humidity:

30~60 %

Air Pressure:

950~1050mba

4.4. 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 in calibration limits of the equipment and facilities. The measurement uncertainty was
calculated for all measurements listed in this test report according to TR-100028-01 “Electromagnetic
compatibility and Radio spectrum Matters (ERM); Uncertainties in the measurement of mobile radio
equipment characteristics; Part 1”7 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 Huatongwei International Inspection Co., Ltd. quality system according to
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.

Here after the best measurement capability for Shenzhen Huatongwei International Inspection Co., Ltd.

is reported:
Test Items Measurement Uncertainty Notes

Transmitter power conducted 0.51 dB 1)
Conducted spurious emissions 9kHz~40GHz 0.51 dB 1)
Conducted Disturbance 150kHz~30MHz 3.02 dB 1)
Radiated Emissions below 1GHz 4.90 dB 1)
Radiated Emissions above 1GHz 4.96 dB 1)
Occupied Bandwidth 70 Hz (1)
Frequency error 70 Hz Q)

(1) This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence

level using a coverage factor of k=1.96.

Shenzhen Huatongwei International Inspection Co., Ltd.
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Used

Test Equipment

Manufacturer

Model No.

Serial No.

Last Cal. Date

Next Cal. Date

Used

Radiated Emissi

Test Equipment

on-6th test site

Manufacturer

Model No.

Serial No.

(YY-MM-DD) | (YY-MM-DD)
[ J Shielded Room Albatross projects N/A N/A 2018/09/28 2023/09/27
® | EMI Test Receiver R&S ESCI 101247 2018/10/27 2019/10/26
® | Arificial Mains SCHWARZBECK NNLK 8121 573 2018/10/27 2019/10/26
® | Pulse Limiter R&S ESH3-22 100499 2018/10/27 2019/10/26
® | RF Connection Cable | HUBER+SUHNER EF400 N/A 2018/11/15 2019/11/14
[ ] Test Software R&S ES-K1 N/A N/A N/A
o | Single Balanced Fcc FCC-TLISN-T2-02 20371 2018/10/28 2019/10/27
Telecom Pair ISN
o | Two Balanced Fcc FCC-TLISN-T4-02 20373 2018/10/28 2019/10/27
Telecom Pairs ISN
o | FourBalanced Fcc FCC-TLISN-T8-02 20375 2018/10/28 2019/10/27
Telecom Pairs ISN
O | v-Network R&S ESH3-26 100211 2018/10/27 2019/10/26
O | V-Network R&S ESH3-26 100210 2018/10/27 2019/10/26
O | 2-Line V-Network R&S ESH3-Z5 100049 2018/10/27 2019/10/26

Last Cal. Date

Next Cal. Date

Used

Radiated emissi

Test Equipment

on-7th test site

Manufacturer

Model No.

Serial No.

(YY-MM-DD) | (YY-MM-DD)
e | Semi-Anechoic Albatross projects SAC-3m-02 N/A 2018/09/30 2021/09/29
Chamber
[ J EMI Test Receiver R&S ESCI 100900 2018/10/28 2019/10/27
[ J Loop Antenna R&S HFH2-Z22 100020 2017/11/20 2020/11/19
e | Ultra-Broadband SCHWARZBECK VULB9163 546 2017/04/05 2020/04/04
Antenna
[ J Pre-Amplifer SCHWARZBECK BBV 9742 N/A 2018/11/15 2019/11/14
[ J RF Connection Cable HUBER+SUHNER N/A N/A 2018/09/28 2019/09/27
[ J RF Connection Cable HUBER+SUHNER SUCOFLEX104 501184/4 2018/09/28 2019/09/27
[ J Test Software R&S ES-K1 N/A N/A N/A
[ J Turntable Maturo Germany TT2.0-1T N/A N/A N/A
[ J Antenna Mast Maturo Germany CAM-4.0-P-12 N/A N/A N/A

Last Cal. Date

Next Cal. Date

(YY-MM-DD) | (YY-MM-DD)
° gﬁg‘;ﬁgfcmic Albatross projects SAC-3m-01 N/A 2018/09/30 2021/09/29
[ ] Spectrum Analyzer R&S FSP40 100597 2018/10/27 2019/10/26
[ J Horn Antenna SCHWARZBECK 9120D 1011 2017/03/27 2020/03/26
[ J Pre-amplifier BONN BLWAOQ0160-2M 1811887 2018/11/14 2019/11/13
[ J Pre-amplifier CD PAP-0102 12004 2018/11/14 2019/11/13
° Srzfaﬁif;”d pre- SCHWARZBECK BBV 9718 9718-248 2019/04/26 | 2020/04/25
[ J RF Connection Cable HUBER+SUHNER RE-7-FH N/A 2018/11/15 2019/11/14
[ J RF Connection Cable HUBER+SUHNER RE-7-FL N/A 2018/11/15 2019/11/14
[ Test Software Audix E3 N/A N/A N/A
[ J Turntable Maturo Germany TT2.0-1T N/A N/A N/A
[ J Antenna Mast Maturo Germany CAM-4.0-P-12 N/A N/A N/A

Shenzhen Huatongwei International Inspection Co., Ltd.
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RF Conducted Method

Used Test Equipment Manufacturer Model No. Serial No. L&%%ﬂ;ggﬁ l\é\e{f{t_f\:ﬂ%_ggt)e
° iir?;};'zg:‘d spectrum R&S FSV40 100048 2018/10/28 2019/10/27
[ J Spectrum Analyzer Agilent N9020A MY50510187 2018/09/29 2019/09/28
[ J OSP R&S OSP120 101317 N/A N/A
o t'_‘;z?écr’ communication RE&S CMWS500 137688-Lv 2018/09/29 2019/09/28
O Test software Tonscend JS1120-1(LTE) N/A N/A N/A
O Test software Tonscend JS1120-2(WIFI) N/A N/A N/A
O Test software Tonscend JS1120-3(WCDMA) N/A N/A N/A
O Test software Tonscend JS1120-4(GSM) N/A N/A N/A

Shenzhen Huatongwei International Inspection Co., Ltd.

Report Template Version: V01 (2018-01)
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5. TEST CONDITIONS AND RESULTS
5.1. Antennarequirement

Requirement
FCC CFR Title 47 Part 15 Subpart C Section 15.203:

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 anantenna
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.

Test Result:

The directional gain of the antenna less than 6 dBi, please refer to the below antenna photo.

N =
o~

||| |1|‘1||’ly| m ]
'/stl[ L il
ECVZ VL v¢

¢¢ 91 6y 91
60 /I £C Ll

Shenzhen Huatongwei International Inspection Co., Ltd. Report Template Version: V01 (2018-01)
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5.2. Conducted Emissions (AC Main)
LIMIT
FCC CFR Title 47 Part 15 Subpart C Section 15.207:

Limit (dBuV)
Frequency range (MHz) Ouasipeak Averane
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

* Decreases with the logarithm of the frequency.

TEST CONFIGURATION

Shielding Room

~— \ertical Reference Ground Plane Test Receiver
40 cm—¥ I

oM

w 0§

LISN LISN

™~
> Horizontal Ground Reference Plange ==’

TEST PROCEDURE

1. The EUT was setup according to ANSI C63.10:2013 requirements.

2. The EUT was placed on a platform of nominal size, 1 m by 1.5 m, raised 80 cm above the conducting
ground plane. The vertical conducting plane was located 40 cm to the rear of the EUT. All other surfaces
of EUT were at least 80 cm from any other grounded conducting surface.

3. The EUT and simulators are connected to the main power through a line impedances stabilization
network (LISN). The LISN provides a 50 ohm /50uH coupling impedance for the measuring equipment.

4. The peripheral devices are also connected to the main power through a LISN. (Please refer to the block
diagram of the test setup and photographs)

5. Each current-carrying conductor of the EUT power cord, except the ground (safety) conductor,was
individually connected through a LISN to the input power source.

6. The excess length of the power cord between the EUT and the LISN receptacle were folded back and
forth at the center of the lead to form a bundle not exceeding 40 cm in length.

7. Conducted Emissions were investigated over the frequency range from 0.15MHz to 30MHz using a
receiver bandwidth of 9 kHz.

8. During the above scans, the emissions were maximized by cable manipulation.

TEST MODE:
Please refer to the clause 3.3

TEST RESULTS

X Passed [] Not Applicable

Note:
1) Transd=Cable lose+ Pulse Limiter Factor + Artificial Mains Factor
2) Margin= Limit -Level

Shenzhen Huatongwei International Inspection Co., Ltd. Report Template Version: V01 (2018-01)
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Test Line: L

Level [dBuv]
A = mmm e e e e e e o ———————————— =

| 1
.M%———+———+———|——+—+— —F AT R — — — 1
gl X
|

1 | ] ] |

: : : : 1 1 1 1 1 1 :
150k 300k 400k 500k S00k 1M 2M M 4M S5M EM  BM 10M 20M  30M
Frequency [Hz]

xMES GM1507055028_fin

MEASUREMENT RESULT: "GM1907095028 fin"

7/9/201% 5:1Z2BM

Frequency Level Transd Limit Margin Detector Line PE
MH=z dBuwv dB dBuwv dB
0.163500 51.40 9.9 &3 132.2 gP Ll GND
0.55%500 30.70 9.9 36 23.3 QP Ll GND
1.603500 28.70 9.9 36 27.3 @P Ll GND
2.458500 20.90 9.9 36 3.1 gPF Ll GND
12.358500 28.50 10.1 &0 31.5 @gF Ll GND
16.107000 3%.40 10.2 &0 20.6 QP Ll GND

MEASUREMENT RESULT: "GM1907095028 fin2"

7/9/201% 5:1Z2BM

Frequency Level Transd Limit Margin Detector Line PE
MH=z dBuwv dB dBuwv dB
0.172500 34.90 9.9 35 12.9%9 &v Ll GND
0.528000 23.10 9.9 46 22.9%9 &av Ll GND
1.234500 24 .50 9.9 46 21.5 &av Ll GND
2.463000 14.40 9.9 46 31.e zv Ll GND
12.430500 23.00 10.1 S0 27.0 &av Ll GND
16.116000 32.60 10.2 S0 17.4 &v Ll GND

Shenzhen Huatongwei International Inspection Co., Ltd. Report Template Version: V01 (2018-01)
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Test Line: N

Level [dBuY)
B0 - - - o m

po el
L ! My | "'.II\'_ _
0 ﬁ' ST :;;\; BRRY *ﬁ«
2{: |1 _".:.' o :_.._.\__4[ —*_-,-,I—"1I'—r—'ﬁl‘r'l ,-4_.
ol
1 1 ] 1
1 1 1 1
ﬂ 1 1 1 1
150k 300k 400k

Frequency [Hz]

xMES GMLO07055027_£in

MEASUREMENT RESULT: "GM13907085027_fin"

7/9/201% 5:10BM

Frequency Level Transd Limit Margin Detector Lins EE
MH= dBpv dB dBpv dB
0.15%000 52.20 9.9 (1] 12.3 ¢P N GND
0.573000 37.40 9.9 358 l8.¢ (P N GND
1.135500 34.40 9.9 358 21.6 CF N GND
2.305500 23.30 9.9 358 32.7 QP N GND
12.28&500 29.10 10.1 =] 0.8 cP N GND
15.877500 35.40 10.2 &l 20.e (P N GND

MEASUREMENT RESULT: "GM1907085027_fin2"

7/9/201% 5:10BM

Frequency Level Transd ILimit Margin Detector Line PE
MH= dBuv dBe dBuv dB
0.1e3300 32.00 9.9 35 Z23.3 RV M GND
0.582000 26.20 9.5 46 1%.8 &V ') GND
1.234500 2%.00 9.9 45 17.0 &RV M GND
2.467500 1%.80 9.5 46 Z26.2 &RV ') GND
12.300000 23.80 10.1 S0 Z26.2 &RV ') GND
15.513500 32.10 10.2 S0 17.% &V ') GND

Shenzhen Huatongwei International Inspection Co., Ltd. Report Template Version: V01 (2018-01)
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5.3. Maximum Conducted Output Power
LIMIT

FCC CFR Title 47 Part 15 Subpart E Section 15.407(a):
For the 5.15~5.25GHz band:
® Outdoor AP
The maximum conducted output power (P, shall not exceed the lesser of 1W (30dBm).
if Gr,>6dBi, then P,; =30-(G14-6). e.i.r.p. at any elevation angle above 30 degrees<125mwW
(21dBm)
® Indoor AP
The maximum conducted output power (P, shall not exceed the lesser of 1W (30dBm).
if G1,>6dBi, then Pout =30-(G14-6).
® Point-to-point AP
The maximum conducted output power (Po) shall not exceed the lesser of 1W (30dBm).
if G,>23dBi, then Pout =30-(Gr«-23).
® (Client devices
The maximum conducted output power (Po) shall not exceed the lesser of 250W (24dBm).
if G,>6dBi, then Pout =24-(G1,-6).
For the 5.25~5.35GHz band:
The maximum conducted output power (P, shall not exceed the lesser of 250mW (24dBm) or
11dBm+10 log B, where B is the 26dB emission bandwith in MHz.
if G1,>6dBi, then Py =24-(G14-6).
For the 5.47~5.725GHz band:
The maximum conducted output power (P, shall not exceed the lesser of 250mW (24dBm) or
11dBm+10 log B, where B is the 26dB emission bandwith in MHz.
if G1,>6dBi, then Py =24-(G+4-6).
For the 5.725~5.85GHz band:
® Point-to-multipoint systems (P2M)
The maximum conducted output power (Po) shall not exceed the lesser of 1W (30dBm).
if G,>6dBi, then Py =30-(G14-6).
® Point-to-point systems (P2P)
The maximum conducted output power (P, shall not exceed the lesser of 1W (30dBm).

TEST CONFIGURATION

Power Meter
-
@ oo = EUT

Non-Conducted
Tahle

= Ground Reference Plane <=
TEST PROCEDURE
1. The EUT was tested according to KDB789033 Section E-3-b)

2. The maximum conducted output power may be measured using a broadband AVG RF power meter.

3. Average power measurements were performed only when the EUT was transmitting at its maximum
power control level using a broadband power meter with a pulse sensor.

4. The power meter implemented triggering and gating capabilities which were set up such that power
measurements were recorded only during the ON time of the transmitter.

5. Record the measurement data.

TEST MODE:
Please refer to the clause 3.3

TEST RESULTS
X Passed [ ] Not Applicable
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Bandwidth Conducted Output Limit
Band (MH2) Type Channel Power (dBm) (dBm) Result
CH_ 8.33
802.11ac CHp 10.01 24.00 Pass
CHy 8.83
CH_ 8.68
20 802.11n CHpm 10.00 24.00 Pass
CHy 8.86
| CH_ 8.58
802.11a CHy 10.14 24.00 Pass
CHy 9.21
CH_ 8.29
802.11ac 24.00 Pass
CHy 8.41
40
CH_ 8.37
802.11n 24.00 Pass
CHy 8.49
80 802.11ac CHy 8.92 24.00 Pass
CH_ 8.13
802.11ac CHu 9.64 24.00 Pass
CHy 8.67
CH_ 8.10
20 802.11n CHy 9.63 24.00 Pass
CHy 8.77
i CH_ 8.01
802.11a CHy 7.84 24.00 Pass
CHy 8.75
CH_ 8.06
802.11ac 24.00 Pass
CHy 8.91
40
CH_ 7.93
802.11n 24.00 Pass
CHy 8.83
80 802.11ac CHy 8.07 24.00 Pass
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Band Ba(r':/(lzmvzigjth Type Channel Coggyv(:f? dgrl:]t)p ut (Iagnni]t) Result
CH_ 8.09
802.11ac CHu 8.02 24.00 Pass
CHy 8.18
CH_ 8.84
20 802.11n CHy 8.63 24.00 Pass
CHy 7.34
CHL 8.44
802.11a CHy 8.80 24.00 Pass
CHy 8.03
. CHL. 8.87
802.11ac CHy 8.48 24.00 Pass
40 CHy 8.12
CH_ 8.55
802.11n CHy 8.57 24.00 Pass
CHy 7.93
CH_ 8.01
80 802.11ac CHu 8.09 24.00 Pass
CHy 8.02
CHL 8.16
802.11ac CHy 8.88 30.00 Pass
CHy 8.83
CH_ 8.33
20 802.11n CHy 8.85 30.00 Pass
CHy 8.85
" CHL 8.28
802.11a CHp 8.84 30.00 Pass
CHy 8.86
802.11ac Ch. 805 30.00 Pass
40 CHy 8.76
802.11n Ch. 802 30.00 Pass
CHy 8.87
80 802.11ac CHp 8.43 30.00 Pass
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5.4. Maximum Power Spectral Density
LIMIT
FCC CFR Title 47 Part 15 Subpart E Section 15.407(a):

For the 5.15~5.25GHz band:
® OQutdoor AP

The peak power spectral density (PSD) shall not exceed the lesser of 17dBm/MHz.
if Gr,>6dBi, then PSD =17-(G14-6).
® Indoor AP
The peak power spectral density (PSD) shall not exceed the lesser of 17dBm/MHz.
if Gr,>6dBi, then PSD =17-(G+4-6).
® Point-to-point AP
The peak power spectral density (PSD) shall not exceed the lesser of 17dBm/MHz.
if Gr>23dBi, then PSD =17-(G14-23).
® Client devices
The peak power spectral density (PSD) shall not exceed the lesser of 11dBm/MHz.
if G,>6dBIi, then PSD =11-(G14-6).
For the 5.25~5.35GHz band:
The peak power spectral density (PSD) shall not exceed the lesser of 11dBm/MHz.
if G1x>6dBi, then PSD =11-(G+«-6).
For the 5.47~5.725GHz band:
The peak power spectral density (PSD) shall not exceed the lesser of 11dBm/MHz.
if G1,>6dBi, then PSD =11-(G+«-6).
For the 5.725~5.85GHz band:
® Point-to-multipoint systems (P2M)
The peak power spectral density (PSD) shall not exceed the lesser of 30dBm/500kHz.
if G,>6dBi, then PSD =30-(G14-6).
® Point-to-point systems (P2P)
The peak power spectral density (PSD) shall not exceed the lesser of 30dBm/500kHz.

TEST CONFIGURATION

Spectrum Analyzer

caelm
aehe EUT

Non-Conducted
Table

== Ground Reference Plang =

TEST PROCEDURE

1. According KDB 789033 D02 — Section F
2. Analyzer was setting as follow:
Center frequency: test channel
Span was set to encompass the entire emission bandwidth of the signal
RBW=1MHz for devices operating in the bands 5.15-5.25 GHz, 5.25-5.35 GHz, and 5.47-5.725 GHz
RBW=500kHz for devices operating in the band 5.725-5.85 GHz
VBW = 3 RBW
Number of sweep points > 2 x (span/RBW)
Sweep time = auto
Detector = Peak
Trigger was set to free run for all modes, trace was averaged over 100 sweeps
3. The peak search function of the spectrum analyzer was used to find the peak of the spectrum.

TEST MODE:
Please refer to the clause 3.3
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TEST RESULTS

X Passed ] Not Applicable
Bandwidth Power Spectral Density Limit
Band (MH2) Type Channel (dBm/MH2) (dBm/MHz) Result
CH_ -1.64
802.11ac CHw -0.28 11.00 Pass
CHy -1.46
CH_. -2.23
20 802.11n CHw -0.33 11.00 Pass
CHy -1.24
| CH_. -1.29
802.11a CHp 0.27 11.00 Pass
CHy -1.00
CH_. -4.66
802.11ac 11.00 Pass
CHy -4.82
40
CH_. -4.93
802.11n 11.00 Pass
CHy -4.82
80 802.11ac CHp -5.54 11.00 Pass
CH_ -2.42
802.11ac CHw -0.35 11.00 Pass
CHy -1.75
CH_. -2.33
20 802.11n CHp -0.54 11.00 Pass
CHy -1.09
i CH_. -2.09
802.11a CHp -2.32 11.00 Pass
CHy -1.59
CH_. -5.08
802.11ac 11.00 Pass
CHy -4.26
40
CH_. -4.92
802.11n 11.00 Pass
CHy -4.10
80 802.11ac CHp -7.40 11.00 Pass
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Band BaErl:/(ljl_vlei():ith Type Channel Power(dSé)r?]?,t\;I?_IlZ[))ensity ( dBIr_'ri1r/nl\j|tHz) Result
CH, -2.16
802.11ac CHpu -2.63 11.00 Pass
CHy -2.45
CH, -1.15
20 802.11n CHu -1.86 11.00 Pass
CHy -3.18
CH, -1.51
802.11a CHu -1.16 11.00 Pass
CHy -2.08
. CH, -4.27
802.11ac CHy -4.77 11.00 Pass
40 CHy -5.20
CH, -4.54
802.11n CHu -4.00 11.00 Pass
CHy -4.78
CHL -8.74
80 802.11ac CHp -8.47 11.00 Pass
CHy -8.96
and | BN | rype | cnamer | PO DS | | Rt
CH, -3.34
802.11ac CHpy -2.90 30.00 Pass
CHy -2.77
CHL -3.21
20 802.11n CHpy -2.29 30.00 Pass
CHy -2.11
CHL -3.11
v 802.11a CHy -2.71 30.00 Pass
CHy -2.38
802.11ac el 059 30.00 Pass
20 CHy -6.00
802.11n el 035 30.00 Pass
CHy -5.62
80 802.11ac CHy -9.53 30.00 Pass

Test plot as follows:
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5.5. 26dB bandwidth and 99% Occupy bandwidth
LIMIT

The bandwidth at 26dB down from the highest in-band spectral density is measured with a spectrum analyzer
connected to the antenna terminal while the EUT is operating at its maximum duty cycle, at its maximum
power control level, as defined in KDB 789033 D02 , and at the appropriate frequencies. The spectrum
analyzer’s bandwidth measurement function is configured to measure the 26dB bandwidth.

TEST CONFIGURATION

Spectrum Analyzer

]
e — EUT

Non-Conducted
Table

= Ground Reference Plang ==

TEST PROCEDURE

1. According KDB 789033 D02 — Section C
2. Connect the antenna port(s) to the spectrum analyzer input.
3. Configure the spectrum analyzer as shown below (enter all losses between the transmitter output and the
spectrum analyzer).
Center Frequency =Channel center frequency
Span=2 x emission bandwidth
RBW = 1% to 5% of the emission bandwidth
VBW>3 x RBW
Sweep time= auto couple
Detector = Peak
Trace mode = max hold
4. Place the radio in continuous transmit mode, allow the trace to stabilize, view the transmitter wave form
on the spectrum analyzer.
5. Measure the maximum width of the emission that is 26 dB down from the maximum of the emission, and
use the 99 % power bandwidth function of the instrument

TEST MODE:
Please refer to the clause 3.3

TEST RESULTS

X Passed ] Not Applicable
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Band Ba}rls/(ljl\_llvzi()jth Type Channel b:r?si/\(/)vi(t)hC((:ltj/IWZ) 25 B('l\)/lﬁzd)width Result
CH_ 17.77 21.33
802.11ac CHy 17.83 21.48 Pass
CHy 17.89 21.51
CH. 17.83 21.36
20 802.11n CHy 17.68 21.18 Pass
CHy 17.80 21.18
CH_ 16.63 20.94
! 802.11a CHy 16.66 21.30 Pass
CHy 16.66 21.24
802.11ac CH. 36.20 39.78 Pass
20 CHy 36.38 40.08
802.11n CH_ 36.32 39.96 Pass
CHy 36.38 40.26
80 802.11ac CHy 74.81 80.76 Pass
CH. 17.74 21.27
802.11ac CHy 17.68 21.06 Pass
CHy 17.71 21.36
CH. 17.80 21.18
20 802.11n CHy 17.71 21.21 Pass
CHy 17.74 21.27
CH. 16.54 21.24
! 802.11a CHy 16.54 21.12 Pass
CHy 16.63 21.33
802.11ac CH. 36.38 40.26 Pass
20 CHy 36.20 40.02
802.11n CH. 36.38 40.38 Pass
CHy 36.26 40.02
80 802.11ac CHy 75.17 81.36 Pass
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Band Ba}rls/(ljl\_llvzi()jth Type Channel b:r?si/\(/)vi(t)hC((:ltj/IWZ) 25 B('l\aﬂﬁzd)width Result
CH_ 17.83 21.45
802.11ac CHy 17.83 21.36 Pass
CHy 17.71 21.21
CH. 17.74 21.21
20 802.11n CHy 17.74 21.48 Pass
CHy 17.71 21.18
CH_ 16.57 21.03
802.11a CHy 16.60 21.12 Pass
CHy 16.57 21.18
. CH. 36.38 40.38
802.11ac CHy 36.36 40.52 Pass
CHy 36.26 40.02
40 CH_ 36.32 40.44
802.11n CHw 36.32 40.08 Pass
CHy 36.44 40.08
CH. 75.88 82.20
80 802.11ac CHy 75.88 82.68 Pass
CHy 75.88 82.80
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T1 1 5.211039 GHz -12.81 dBm occ Bw 17.832167832 MHz
T2 1 5.2288711 GHz -13.52 dém
M2 1 5.21373 GHz -4,80 dBm
D3 M1 1 21.48 MHz 0.06 dB
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Band | | 802.11n (HT20)
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M2 1 £.1779 GHz -6.72 dBm
D3 M1 1 21.36 MHz -0.11 dB

it

Date:8.UL2019 18:10:39

CHwm

Spectrum ] n%:
Ref Level 20.50 dém Offset 1.00 dB & RBW 200 kHz
|@ Att 30 dB SWT 37.8 ps @ VBW 1MHz  Mode Auto FFT
Count 500/500
@1Pk View
M1[1] -30.90 dBm)
104 5.2003500 GHz
Oce Bt 17.682317682 MHz
od " M2[1] -4.82 dBm|
5.2137300 GHz
10d T}mm e o, e T3
-20d
Y Sy
o-cley D1 7 clB A\
-40d -
5o o ATV
-60 d
70 dB
CF 5.22 GHz 1001 pts Span 30.0 MHz
Marker
Type | Ref | Trc| X-value | Y-value |__Function | Function Result |
M1 1 5.20935 GHz -30.90 dém
T1 1 5.2110989 GHz -13.06 dBm occ Bw 17.682317682 MHz
T2 1 5,2287612 GHz -12.25 dém
M2 1 5.21373 GHz -4.82 dBm
D3 M1 1 21.18 MHz -0.14 dB

it

Date:8.JUL2019 18:12:44

CHy

Spectrum ]

Ref Level 20.50 dem

Offset 1.00 dB @ RBW 200 kHz

|@ Att 30de  SWT 37.8 ps @ VBW 1MHz  Mode Auto FFT
Count 500/500
@ 1Pk View
M1[1] -32.43 dBm
10 dl 5.2292600 GHz
Occ Bw 17.802197802 MHz|
od - mM2[1] -6.34 dBm
5.2337300 GHz
od -l i)
-20d
-30 dBm—j B
40 d
e
-60 d
-70dB
CF 5.24 GHz 1001 pts Span 30.0 MHz
Marker
Type | Ref | Trc| X-value | Y-value |__Function | Function Result |
M1 1 5.22026 GHz -32.43 dBm
T1 1 5.231009 GHz -14.46 dBm occ Bw 17.802197802 MHz
T2 1 5.2488112 GHz -13.99 dBm
M2 1 £.23373 GHz -6.34 dBm
D3 M1 1 21.18 MHz -0.24 dB

it

Date:8.JUL2019 18:14:01

Shenzhen Huatongwei International Inspection Co., Ltd.

Report Template Version: V01 (2018-01)




Report No: CHTEW19070045 Page: 48 of 98 Issued: 2019-07-15
Band | 802.11a
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|@ Att 30 dB SWT 37.8 ps @ VBW 1MHz  Mode Auto FFT
Count 500/500
@1Pk View
M1[1] -30.98 dBm)
104 5.2002300 GHz
Oce Bt 16.663336663 MHz
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Type | Ref | Trc| X-value Y-value |__Function | Function Result |
M1 1 5.20923 GHz -30.98 dém
T1 1 5.2116084 GHz -13.67 dBm occ Bw 16.663336663 MHz
T2 1 5,2282717 GHz -13.49 dém
M2 1 5.2179 GHz -4.86 dBm
D3 M1 1 21.3 MHz -0.07 dB
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Ref Level 20.50 dém Offset 1.00 dB & RBW 200 kHz
|@ Att 30 dB SWT 37.8 ps @ VBW 1MHz  Mode Auto FFT
Count 500/500
@1Pk View
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od o m21] -5.68 dBm
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Type | Ref | Trc| X-value Y-value |__Function | Function Result |
M1 1 5.2292% GHz -31.75 dém
T1 1 5.2316084 GHz -14.35 dBm occ Bw 16.663336663 MHz
T2 1 5.2482717 GHz -14.24 dém
M2 1 5,23832 GHz -5.68 dBm
D3 M1 1 21.24 MHz 0.02 dB
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Band | 802.11ac (HT40)
Spectrum [@
Ref Level 20.50 dém Offset 1.00 dB & RBW 500 kHz
|@ Att 30 dB SWT 1ms @ YBW 2 MHz Mode Auto Sweep
Count 500/500
@ 1Pk View
M1[1] -30.70 dBm
10 dl 5.1702600 GHz
Occ Bw 36.203796204 MHz|
0d w211 -4.45 dBm)
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-70dB
CF 5.19 GHz 1001 pts Span 60.0 MHz
Marker
Type | Ref | Trc| X-value | Y-value |__Function | Function Result |
M1 1 5.17026 GHz -30.70 dBm
T1 1 5.172018 GHz -11.84 dBm occ Bw 36.203796204 MHz
T2 1 5.2082218 GHz -11,70 dBm
M2 1 £.1054 GHz -4.45 dBm
D3 M1 1 39.78 MHz -0.02 dB
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M1 1 5.2099 GHz -31.19 diém
T1 1 5.2117183 GHz -12.00 dBm Oce Bw 36.383616384 MHz
T2 1 5.2481019 GHz -11.63 dBm
w2 1 5.22664 GHz -4.95 dém
D3| M1 1 40.08 MHz -0.58 dB
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Band | | 802.11n (HT40)
Spectrum [@
Ref Level 20.50 dém Offset 1.00 dB & RBW 500 kHz
| Att 30 dB SWT 1ms @ YBW 2 MHz Mode Auto Sweep
Count 500/500
@ 1Pk View
mM1[1] -32.34 dBm
10 dl 5.1701400 GHz
Occ Bw 36.323676324 MHz|
od 4 M2[1] -4.78 dBm|
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Marker
Type | Ref | Trc| X-value | Y-value |__Function | Function Result |
M1 1 5.17014 GHz -32.34 dBm
T1 1 5.171958 GHz -12.60 dBm occ Bw 36.323676324 MHz
T2 1 5.2082817 GHz -11.47 dBm
M2 1 £.10126 GHz -4.72 dBm
D3 M1 1 39.96 MHz 0.27 dB
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Marker
Type | Ref | Trc| X-value | Y-value |__Function | Function Result |
M1 1 5.20978 GHz -31,74 dém
T1 1 5.2117183 GHz -11.15 dBm occ Bw 36.383616384 MHz
T2 1 5.2481019 GHz -11.56 dém
M2 1 5.23276 GHz -5.35 dBm
D3 M1 1 40.26 MHz -1.19 dB
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Spectrum ] o
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@ 1Pk View
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Type | Ref | Trc | X-value v-value Function Function Result
M1 1 5.16968 GHz -29.52 dBm
T1 1 5.172597 GHz -10.49 dBm occ Bw 74.805194805 MHz
T2 1 5,247403 GHz -10.40 dém
M2 1 5.21648 GHz -3.42 dBm
D3 M1 1 80.76 MHz -0.69 dB

( Il

Date:8.JUL2019 18:3122

Shenzhen Huatongwei International Inspection Co., Ltd.

Report Template Version: V01 (2018-01)




Report No:

CHTEW19070045

Page:

51 of 98

Issued: 2019-07-15

Band Il
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Spectrum
Ref Level 20.50 dem  Offset 1.00 d& & RBW 200 kHz
|& Att 30de SWT 37.8ps @ VBW 1MHz Mode Auto FFT
Count 500/500
@ 1Pk View
ETEN] -33.49 dBm|
10 dBm 5.2493200 GHz
Occ Bt 17.742257742 MHz
0d mM2[1] . -7.22 dBm
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-lode T S www‘%
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D1 %3224 dbm >
40 dl
oAt plL
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CF 5.26 GHz 1001 pts Span 30.0 MHz
Marker
Type | Ref | Trc | X-value | v-value |__Function | Function Result |
M1 1 5.24932 GHz -33.49 dBm
TL 1 5,251039 GHz -15.40 dém Occ Bw 17,742257742 MHz
T2 1 5.2687812 GHz -13.47 dém
M2 1 5.26624 GHz -7.22 dBm
D3 M1 1 21.27 MHz 0.24 di
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Ref Level 20.50 dem  Offset 1.00 d& & RBW 200 kHz
|& Att 30de SWT 37.8ps @ VBW 1MHz Mode Auto FFT
Count 500/500
@ 1Pk View
ETEN] -31.34 dBm|
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Marker
Type | Ref | Trc | X-value v-value |__Function | Function Result |
M1 1 5.2695 GHz -31.34 dBm
TL 1 5.2711688 GHz -12.32 dém Occ Bw 17.682317662 MHz
T2 1 5.2888711 GHz -13.23 dém
M2 1 5.28624 GHz -5.19 dBm
D3 M1 1 21.06 MHz 0.05 di
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Type | Ref | Trc | X-value v-value |__Function | Function Result |
M1 1 5.30926 GHz -33.15 dBm
TL 1 5,3110089 GHz -14.61 dém Occ Bw 17,712287712 MHz
T2 1 5.3288112 GHz -14.34 dém
M2 1 5.31832 GHz -7.07 dBm
D3 M1 1 21.36 MHz -0.36 dB
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Band Il | 802.11n (HT20)
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RefLevel 20.50 dém  Offset 1.00 dB @ RBW 200 kHz

o Att 30de SWT 37.8ps @ VBW 1MHz Mode Auto FFT
Count 500/500

@ 1Pk View
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Type | Ref | Trc| X-value | Y-value |__Function | Function Result
M1 5.24941 GHz -33.51 dBm
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@1Pk View
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Type | Ref | Trc| X-value | Y-value |__Function | Function Result |
M1 1 5.26044 GHz -31.61 dém
T1 1 5.2711588 GHz -13.39 dBm occ Bw 17.712287712 MHz
T2 1 5.2886711 GHz -13.41 dém
M2 1 5,28246 GHz -5.56 dBm
D3 M1 1 21.21 MHz 0.20 dB
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Count 500/500
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M1 \n
S0 dBM ) 5 o34 dem
40 di
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Type | Ref | Trc| X-value | Y-value |__Function | Function Result |
M1 1 5.30944 GHz -32,37 dém
T1 1 5.3110989 GHz -14.63 dBm occ Bw 17742257742 MHz
T2 1 5.3288412 GHz -15.11 dém
M2 1 5.31802 GHz -6.23 dBm
D3 M1 1 21.27 MHz -0.03 dB
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Spectrum
Ref Level 20.50 dém  Offset 1.00 d8 @ RBW 200 kHz
lo att 30de SWT 37.8ps @ VBW 1 MHz  Mode Auto FFT
Count 500/500
@ 1Pk View
M1[1] -33.60 dBm)
10d 5.2494100 GHz
OccBw 16.543456543 MHz|
od mM2[1] -7.29 dBm)|
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40 df
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Marker
Type | Ref | Trc| X-value | Y-value |__Function | Function Result |
M1 1 5.24941 GHz -33.60 dBm
T1 1 5.2517582 GHz -14.77 dBm Oce Bw 16.543456543 MHz
T2 1 5.2683017 GHz -15.64 dim
w2 1 5.26078 GHz -7.29dem
D3| M1 1 21.24 MHz 0.25 dB
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10 di T3 P, O, R i
WW’V W"%
-20d
M1
-30d
D1 -32.979 B N
-40d
flosmck
-60 d
70 dB
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Type | Ref | Trc| X-value | Y-value |__Function | Function Result |
M1 1 5.26044 GHz -33.03 dém
T1 1 5.2717582 GHz -14.68 dBm occ Bw 16.543456543 MHz
T2 1 5,2883017 GHz -15.47 dém
M2 1 5.28081 GHz -6.98 dBm
D3 M1 1 21.12 MHz 0.03 dB
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Function Result

Type | Ref | Trc|
M1
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M2
D3| M1

5.30926 GHz -32.66 dBm
5.3116084 GHz -14.99 dBm Occ Bw
5.3282418 GHz -15.14 dBm
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Spectrum [@
Ref Level 20.50 dém Offset 1.00 dB & RBW 500 kHz
|@ Att 30 dB SWT 1ms @ YBW 2 MHz Mode Auto Sweep
Count 500/500
@ 1Pk View
M1[1] -31.98 dBm
T 5.2501400 GHzZ|
Occ Bw 36.883616384 MHz
od MABL -5.40 dBm
g 4 [ PR . S 5.2764200 GHe]
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H -s0d
C L -60 d
70dB
CF 5.27 GHz 1001 pts Span 60.0 MHz
Marker
Type | Ref | Trc| X-value | Y-value |__Function | Function Result |
M1 1 5.25014 GHz -31,98 dém
T1 1 5.251958 GHz -12.49 dBm occ Bw 36.383616384 MHz
T2 1 5.2883417 GHz -12.34 dém
M2 1 5.27642 GHz -5.40 dBm
D3 M1 1 40.26 MHz -0.49 dB
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|@ Att 30 dB SWT 1ms @ YBW 2 MHz Mode Auto Sweep
Count 500/500
@1Pk View
M1[1] -30.78 dBm
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Marker
Type | Ref | Trc| X-value | Y-value |__Function | Function Result |
M1 1 5.28996 GHz -30.76 dém
T1 1 5.2918382 GHz -10.91 dBm occ Bw 36.203796204 MHz
T2 1 5,325042 GHz -11.72 dém
M2 1 5.3067 GHz -4.60 dBm
D3 M1 1 40.02 MHz -0.09 dB
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Band Il | 802.11n (HT40)
Spectrum [@
Ref Level 20.50 dém Offset 1.00 dB & RBW 500 kHz
|@ Att 30 dB SWT 1ms @ YBW 2 MHz Mode Auto Sweep
Count 500/500
@ 1Pk View
M1[1] -34.55 dBm)
10 dl 5.2499000 GHz
Occ Bw 36.383616384 MHz|
od - mM2[1] -6.05 dBm
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-10di
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-60 d
-70dB
CF 5.27 GHz 1001 pts Span 60.0 MHz
Marker
Type | Ref | Trc| X-value | Y-value |__Function | Function Result |
M1 1 5.2499 GHz -34.55 dBm
T1 1 5.251958 GHz -12.93 dBm occ Bw 36.383616384 MHz
T2 1 5.2883417 GHz -11,70 dBm
M2 1 £.26712 GHz -6.05 dBm
D3 M1 1 40,38 MHz 1.52 dB
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@1Pk View
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Marker
Type | Ref | Trc| X-value | Y-value |__Function | Function Result |
M1 1 5.29008 GHz -30.66 dém
T1 1 5.2918382 GHz -11.75 dBm occ Bw 36.263736264 MHz
T2 1 5,3281019 GHz -10.83 dém
M2 1 5.30574 GHz -4,30 dBm
D3 M1 1 40.02 MHz -0.32 dB
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Spectrum ] v
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lo att nde  SWT 1ms @ VBW 3MHz Mode Auto Sweep
Count_500/500
@ 1Pk View
M1[1] -30.66 dBm|
10 dem 5.249560 GHz|
OccBw 75.164835165 MHz
0d 1 mM2[1] -4.07 dBm
0 T1 MMW T2 5.293120 GHz
i /] i
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50 di
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CF 5.29 GHz 1001 pts Span 120.0 MHz
Marker
Type | Ref | Trc | X-value | v-value |__Function | Function Result
ML 1 5.24956 GHz -30.66 dBm
T1 1 5.252717 GHz -11.69 dBm Occ Bw 75.164835165 MHz
T2 1 5.327882 GHz -11.26 dém
w2 1 5.20312 GHz -4.07 dém
D3| M1 1 81,36 MHz 0.20 dB

Shenzhen Huatongwei International Inspection Co., Ltd.

Report Template Version: V01 (2018-01)




Report No: CHTEW19070045 Page: 56 of 98 Issued: 2019-07-15
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Spectrum [@
Ref Level 20.50 dém Offset 1.00 dB & RBW 200 kHz
| Att 30 dB SWT 37.8 ps @ VBW 1MHz  Mode Auto FFT
Count 500/500
@ 1Pk View
M1[1] -33.41 dBm
T 5.4802000 GHzZ|
Occ Bw 17.832167832 MHz
od mM2[1] -7.35 dBm
“’”f 5.4979000 GHz,
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-20d
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40 di
CH o
-60 d
70dB
CF 5.5 GHz 1001 pts Span 30.0 MHz
Marker
Type | Ref | Trc| X-value | Y-value |__Function | Function Result |
M1 1 5.4892 GHz -33.41 dém
T1 1 5.491039 GHz -15.47 dBm occ Bw 17.832167832 MHz
T2 1 5.5088711 GHz -15.68 dém
M2 1 5.4079 GHz -7.35 dBm
D3 M1 1 21.45 MHz -0.10 dB
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Ref Level 20.50 dém Offset 1.00 dB & RBW 200 kHz
|@ Att 30 dB SWT 37.8 ps @ VBW 1MHz  Mode Auto FFT
Count 500/500
@1Pk View
M1[1] -35.52 dBm|
104 5.6803800 GHz
Oce Bt 17.712287712 MHz
od M2[1] -9.26 dBm|
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70 dB
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Marker
Type | Ref | Trc| X-value | Y-value |__Function | Function Result |
M1 1 5.68938 GHz -35.52 dém
T1 1 5.6911289 GHz -16.99 dBm occ Bw 17.712287712 MHz
T2 1 5,7088412 GHz -16.98 dém
M2 1 5.60043 GHz -9.26 dBm
D3 M1 1 21.21 MHz -0.04 dB
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Band Il | 802.11n (HT20)

Spectrum ] n%:'

RefLevel 20.50 dém  Offset 1.00 dB @ RBW 200 kHz

o Att 30de SWT 37.8ps @ VBW 1MHz Mode Auto FFT
Count 500/500

@ 1Pk View

M1[1] -32.67 dBm)

5.4893500 GHz
OccBw 17.742257742 MHz|
od M2l -6.58 dBm|
5.5012300 GHz

10d

~10d k. E1 T

-20d \ﬂ
and s

D1 52,578 b

40 d

CH, ook

-60 di

-70dB

CF 5.5 GHz 1001 pts Span 30.0 MHz
Marker
Type | Ref | Trc| X-value Y-value
M1 5.48935 GHz -32.67 dBm
5.4910989 GHz -14.44 dBm occ Bw 17742257742 MHz
5.5088412 GHz -14.680 dBm
£.50123 GHz -6.52 dBm
21.21 MHz -0.06 dB

i (T ™)

Function Result

Function

T1
T2
M2
D3| M1

Date:8.UL2019

Spectrum ] n%:'

RefLevel 20.50 dém  Offset 1.00 dB @ RBW 200 kHz

|@ Att 30 dB SWT 37.8 ps @ VBW 1MHz  Mode Auto FFT
Count 500/500
@1Pk View
M1[1] -32.97 dBm)
104 5.5802900 GHz
Oce Bt 17.742257742 MHz
od M2l -6.82 dBm|
5.6012300 GHz
104 T;ﬂ Ll i 4 %
-20d
M1,
-30d
D1 %2.523 dem EN
-40d
CHy e
-60 d
70 dB
CF 5.6 GHz 1001 pts Span 30.0 MHz
Marker
Type | Ref | Trc| X-value | Y-value |__Function | Function Result |
M1 1 5.5892% GHz -32.97 dém
T1 1 5.5910989 GHz -14.22 dBm occ Bw 17742257742 MHz
T2 1 5.6088412 GHz -15.31 dém
M2 1 5.60123 GHz -6.82 dBm
D3 M1 1 21.48 MHz -0.02 dB

it

Date:8.JUL2019 09:51:59

Spectrum ] n%:
Ref Level 20.50 dém Offset 1.00 dB & RBW 200 kHz
|@ Att 30 dB SWT 37.8 ps @ VBW 1MHz  Mode Auto FFT
Count 500/500
@1Pk View
M1[1] -34.72 dBm
104 5.6804400 GHz
Oce Bt 17.712287712 MHz
od mM2[1] -8.57 dBm)|
Mz 5.6985000 GHz
-od gt x i W/WI‘(
-20d ,Jf/
30d o
D1 -¥4.575 dBr it
-40d
CH Lis0dene
H
-60 d
70 dB
CF 5.7 GHz 1001 pts Span 30.0 MHz
Marker
Type | Ref | Trc| X-value | Y-value |__Function | Function Result |
M1 1 5.68944 GHz -34.72 dém
T1 1 5.6911289 GHz -16.07 dBm occ Bw 17.712287712 MHz
T2 1 5,7088412 GHz -16.86 dém
M2 1 5.6085 GHz -8,57 dBm
D3 M1 1 21.18 MHz -0.12 dB

it
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Band IlI 802.11a
Spectrum [@
Ref Level 20.50 dém Offset 1.00 dB & RBW 200 kHz
| Att 30 dB SWT 37.8 ps @ VBW 1MHz  Mode Auto FFT
Count 500/500
@ 1Pk View
M1[1] -32.11 dBm)
10 dl 5.4803800 GHz
Occ Bw 16.573426573 MHz|
od - mM2[1] -6.01 dBm
5.4982900 GHz
104 A0 -
7 i
a0 dem—yy,; '\—nﬁlz.nn i l\
40 d
CH, e
-60 d
-70dB
CF 5.5 GHz 1001 pts Span 30.0 MHz
Marker
Type | Ref | Trc| X-value | Y-value |__Function | Function Result |
M1 1 5.48938 GHz -32.11 dBm
T1 1 5.4916384 GHz -15.09 dBm occ Bw 16.573426573 MHz
T2 1 5.5082118 GHz -15.08 dBm
M2 1 £.40820 GHz -6.01 dBm
D3 M1 1 21.03 MHz 0.03 dB

it

| CECEEEE ]

Date:8.UL2019

CHwm

Spectrum ] n%:
Ref Level 20.50 dém  Offset 1.00 d8 @ RBW 200 kHz
lo att 30de SWT 37.8ps @ VBW 1 MHz  Mode Auto FFT
Count 500/500
@ 1Pk View
M1[1] -33.80 dBm)
10d 5.5893800 GHz
OccBw 16.603396603 MHz|
od = mM2[1] -7.60 dBm
5.5985000 GHz
10 d \f/ku Fotmrbroey ot o *\,M\../\‘\(
20 d
a0 d 111
D1 -§3.599 dem —
40 df i~
|-5n_de,
-60
70 dB
CF 5.6 GHz 1001 pts Span 30.0 MHz
Marker
Type | Ref | Trc| X-value | Y-value |__Function | Function Result |
M1 1 5.58938 GHz -33.80 dBm
T1 1 5.5916384 GHz -16.01 dBm Oce Bw 16.603396603 MHz
T2 1 5.6082418 GHz -15.89 dim
w2 1 5.5085 GHz -7.60 dém
D3| M1 1 21.12 MHz 0.06 dB

it

Date: 8.UL .20

19 09:43:49

CHy

Ref Level
lo att
Count 500/

Spectrum

20.50 dBm
30 de
500

Offset 1.00 dB @ RBW 200 kHz

SWT 37.8ps @ VBW 1MHz Mode Auto FFT

@ 1Pk View

10d

M1[1] ~34.35 dBm|

5.6893500 GHz

0di

16.573426573 MHz|
-8.26 dBm)|

Occ Bw
M2[1]

-10 df

5.6979000 GHz

e

T

20 di

-30 di

a1

D1 B4261

40 d

B

hS0ABm

-60 di

-70dB

CF 5.7 GHz

1001 pts Span 30.0 MHz

Marker

c|

Function Result

X-value | Y-value |__Function |

T1
T2
M2

D3| ™

Type | Ref | Tr
M1

1

5.68935 GHz
5.6916683 GHz
5.7082418 GHz

£.6070 GHz
21.18 MHz

-34.35 dBm
-16.29 dBm
-16.03 dBm
-8.26 dBm

-0.13 dB

Occ Bw 16.573426573 MHz

it

Date: 8.UL .20

19 09602

Shenzhen Huatongwei International Inspection Co., Ltd.

Report Template Version: V01 (2018-01)




Report No: CHTEW19070045 Page: 59 of 98 Issued: 2019-07-15
Band llI 802.11ac (HT40)
Spectrum [@
Ref Level 20.50 dém Offset 1.00 dB & RBW 500 kHz
| Att 30 dB SWT 1ms @ YBW 2 MHz Mode Auto Sweep
Count 500/500
@ 1Pk View
mM1[1] -33.12 dBm|
10 dl 5.4808400 GHz
Occ Bw 36.383616384 MHz|
od mM2[1] -5.16 dBm)|
0d T M . T2 5.5116200 GHz
-20d

CH.

"
30dBm=—n1 3160 den

40 d
[ -
-50di
-60 d
-70dB
CF 5.51 GHz 1001 pts Span 60.0 MHz
Marker
Type | Ref | Trc| X-value | Y-value |__Function | Function Result |
M1 1 5.48984 GHz -33.12 dBm
T1 1 5.4917782 GHz -11.46 dBm occ Bw 36.383616384 MHz
T2 1 5.5281618 GHz -11,72 dBm
M2 1 £.51162 GHz -5.16 dBm
D3 M1 1 40,38 MHz -0.43 dB

it

Date:8.UL201 10

0934

[ | COEEEECR ]

CHwm

(=)

Spectrum ]
Ref Level 20.50 dém Offset 1.00 dB & RBW 500 kHz
|@ Att 30 dB SWT 1ms @ YBW 2 MHz Mode Auto Sweep
Count 500/500
@1Pk View
M1[1] -33.08 dBm
104 5.560739 GHz
Oce Bt 36.360000000 MHz
od M2[1] -5.29 dBm|
od T W"’L”“‘“\ P o 5.585371 GHz
-20d
" Y
A0LABM—1)) 3 gae den ﬁ\
40d
-50di
-60 d
70 dB
CF 5.59 GHz 500 pts Span 60.0 MHz
Marker
Type | Ref | Trc| X-value | Y-value |__Function | Function Result |
M1 1 5.569739 GHz -33.08 dém
T1 1 5.57182 GHz -11.50 dBm occ Bw 36.36 MHz
T2 1 5.60818 GHz -12.03 dém
M2 1 5,5BE371 GHz -5.20 dBm
D3 M1 1 40.521 MHz 1.70 dB

it

Date:8.UL2019 101026

CHy

Spectrum
Ref Level 20.50 dém Offset 1.00 dB & RBW 500 kHz
|@ Att 30 dB SWT 1ms @ YBW 2 MHz Mode Auto Sweep
Count 500/500
@1Pk View
M1[1] -32.03 dBm
104 5.6499600 GHz
Oce Bt 36.263736264 MHz
od - mM2[1] -6.02 dBm
s T " 1. P _— o 5.6661000 GHz
-20d
d M%/ \N
S0 dBm—n _3o%24 dem 75\\.
-40d L
wrelrcinaso
-50di
-60 d
70 dB
CF 5.67 GHz 1001 pts Span 60.0 MHz
Marker
Type | Ref | Trc| X-value | Y-value |__Function | Function Result |
M1 1 5.64996 GHz -32.03 dém
T1 1 5.6517782 GHz -11.70 dBm occ Bw 36.263736264 MHz
T2 1 5.685042 GHz -11.56 dém
M2 1 5.6661 GHz -6.02 dBm
D3 M1 1 40.02 MHz -0.61 dB

it
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Band Il | 802.11n (HT40)
Spectrum [@
Ref Level 20.50 dém Offset 1.00 dB & RBW 500 kHz
|@ Att 30 dB SWT 1ms @ YBW 2 MHz Mode Auto Sweep
Count 500/500
@ 1Pk View
M1[1] -31.26 dBm)
10 dl 5.4807200 GHz
Occ Bw 36.323676324 MHz|
od mM2[1] -5.04 dBm
o o P 15 5.5113200 GHz
-20d
" !
=30-dem=—ip1 37045 den 3\
40 —
H -s0d
C L -60 d
-70dB
CF 5.51 GHz 1001 pts Span 60.0 MHz
Marker
Type | Ref | Trc| X-value | Y-value |__Function | Function Result |
M1 1 5.48972 GHz -31.26 dBm
T1 1 5.4918382 GHz -11.47 dBm occ Bw 36.323676324 MHz
T2 1 5.5281618 GHz -11.23 dBm
M2 1 £.51122 GHz -5.04 dBm
D3 M1 1 40,44 MHz -0.78 dB

it

Date:E.0UL2

019

| CECEEEE ]

CHwm

o Att

Spectrum ]
Ref Level 20.50 dem

(=)

Offset 1.00 d&
30de  SWT 1ms

Count 500/500

@ RBW 500 kHz

@ VBW 2 MHz Mode Autoc Sweep

@ 1Pk View

10d

M1[1]

Occ Bw
M2[1]

0di

R

-31.77 dBm|
5.5609000 GHz
36.323676324 MHz|
-5.17 dBm)|

T2 5.5919800 GHz

-10 df

20 di

40 d

S30dBm=—pn1 31V172 den

-50 di

-60 di

-70dB

CF 5.59 GHz

1001 pts

Span 60.0 MHz

Marker

X-value

| Y-value |__Function |

Function Result

T1
T2
M2

Type | Ref | Trc|
M1

D3| M1

5.5699 GHz
5.5718382 GHz
56081618 GHz

£.50108 GHz

40.08 MHz

-31.77 dBm
-10.67 dBm
-11.91 dBm
-5.17 dBm

0.58 dB

Occ Bw

36.323676324 MHz

it

Date:8.JUL2019 09:57:42

CHy

Spectrum ]
Ref Level 20.50 dem

Offset 1.00 d&

@ RBW 500 kHz

|@ Att 30de  SWT 1ms @ YBW 2 MHz Mode Auto Sweep
Count 500/500
@1Pk View
M1[1] -32.39 dBm
T 5.6498400 GHZ|
Occ Bw 36.443556444 MHz
od - m2[1] -5.89 dBm|
5.6658600 GH
o T PV o S o ?
-20d \
y )
A0 dBm—ry) 3 1¥50 dbrm ,‘N
40 di
P o N
-50di
-60 d
70dB
CF 5.67 GHz 1001 pts Span 60.0 MHz
Marker
Type | Ref | Trc| X-value | Y-value |__Function | Function Result |
M1 1 554954 GHz -32,39 dém
T1 1 5.6517183 GHz -12.19 dBm occ Bw 36.443556444 MHz
T2 1 5.5881618 GHz -13.34 dém
M2 1 5.56586 GHz -5.80 dBm
D3 M1 1 40.08 MHz 0.31 dB

it
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Spectrum n%:
Ref Level 20.50 dém Offset 1.00 d& & RBW 1 MHz
|@ Att 30 dB SWT 1ms @ ¥YBW 3 MHz Mode Auto Sweep
Count 500/500
@1Pk View
M1[1] -32.37 dBm
104 5.480200 GHz
Oce Bt 75.884115884 MHz
od - m2[1] -5.04 dBm|
T 7> 5.532760 GHz
10 d P Y ot e
7 |
; |
a0 dem—yy,; —}1’.941 i “b'\m
_an oo reEE
CH NS
L
-60 d
70 dB
CF 5.53 GHz 1001 pts Span 120.0 MHz
Marker
Type | Ref | Trc| X-value | Y-value |__Function | Function Result |
M1 1 5.4892 GHz -32.37 dém
T1 1 5.492238 GHz -11.87 dBm occ Bw 75.884115884 MHz
T2 1 5.568122 GHz -11.20 dém
M2 1 5.53276 GHz -5.04 dBm
D3 M1 1 82.2 MHz -0.95 dB
i WL e
Date:8.JUL2015 101924
Spectrum ] n%:
Ref Level 20.50 dém Offset 1.00 d& & RBW 1 MHz
|@ Att 30 dB SWT 1ms @ ¥YBW 3 MHz Mode Auto Sweep
Count 500/500
@1Pk View
M1[1] -33.10 dBm
104 5.568840 GHz
Oce Bt 75.884115884 MHz
od M2l -6.22 dBm|
T1 X 1o 5.624400 GHz
-10 df / . ‘\
-20d
o \
S0 dBM ) 3% oos dem UAL
e =
CH NS
M
-60 d
70 dB
CF 5.61 GHz 1001 pts Span 120.0 MHz
Marker
Type | Ref | Trc| X-value Y-value Function Function Result
M1 1 5.56864 GHz -33.10 dém
T1 1 5.572238 GHz -11.17 dBm occ Bw 75.884115884 MHz
T2 1 5.648122 GHz -11.43 dém
M2 1 5.6244 GHz -6.22 dBm
D3 M1 1 82.68 MHz 0.14 dB

it

Date:8.JUL2019 1021:05

CHy

Spectrum
Ref Level 20.50 e Offset 1.00 dB @ RBW 1 MHz
lo att 0de SWT 1ms @ VBW 3MHz Mode Auto Sweep
Count 500/500
@ 1Pk View
M1[1] -33.40 dBm|
10d 5.648840 GHz|
OccBw 75.884115884 MHz
od = mM2[1] -7.16 dBm
o " Y s 5.683640 GHz|
/ |
of )
-30 d
D1 -33.157 derm ”ﬁ
—a0,dj L e e
50 di
-60
70 dB
CF 5.69 GHz 1001 pts Span 120.0 MHz
Marker
Type | Ref | Trc| X-value | Y-value |__Function | Function Result |
M1 1 5.64884 GHz -33.40 dBm
T1 1 5.652118 GHz -12.13 dBm Oce Bw 75.884115884 MHz
T2 1 5.726B002 GHz -12,25 dém
w2 1 5.68364 GHz -7.16 dém
D3| M1 1 82,8 MHz -0.63 B

it
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5.6. 6dB Bandwidth
LIMIT

FCC CFR Title 47 Part 15 Subpart E Section 15.407(e)
Within the 5.725-5.85 GHz band, the minimum 6 dB bandwidth of U-NII devices shall be at least 500 kHz

TEST CONFIGURATION

Spectrum Analyzer

—
= EUT

Non-Conducted
Table

= (Ground Reference Plang =

TEST PROCEDURE

1. Connect the antenna port(s) to the spectrum analyzer input.

2. Configure the spectrum analyzer as shown below (enter all losses between the transmitter output and the
spectrum analyzer).

Center Frequency =test channel center frequency
Span=2 x emission bandwidth

RBW = 100 kHz, VBW = 3 x RBW

Sweep time= auto couple

Detector = Peak

Trace mode = max hold

3. Place the radio in continuous transmit mode, allow the trace to stabilize, view the transmitter wave form
on the spectrum analyzer.

4. Measure the maximum width of the emission that is constrained by the frequencies associated with the
two outermost amplitude points (upper and lower frequencies) that are attenuated by 6 dB relative to the
maximum level measured in the fundamental emission, and record the pertinent measurements.

TEST MODE:

Please refer to the clause 3.3

TEST RESULTS

X Passed [] Not Applicable
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Band Bza(r|\1/|cjl\_/|vzi()1th Type Channel 6dB bandwith (MHz) b:r?((jy\(/)vghcc(;ltj/lra;) Result
CH, 17.61 17.65
802.11ac CHw 17.37 17.68 Pass
CHy 17.64 17.65
CH, 17.58 17.62
20 802.11n CHw 17.37 17.68 Pass
CHy 17.37 17.62
" CH. 16.38 16.42
802.11a CHw 16.38 16.45 Pass
CHy 16.38 16.42
802.11ac el 3588 36.02 Pass
40 CHy 36.42 36.14
802.11n CH. 35.91 36.12 Pass
CHy 35.91 36.12
80 802.11ac CHw 75.48 75.41 Pass
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Band IV

802.11ac (HT20)

CH.

(=)

Spectrum
Ref Level 20.50 dém Offset 1.00 dB & RBW 100 kHz
|@ Att 30 dB SWT 75.9 ps @ YBW 300 kHz  Mode Auto FFT
Count 500/500
@1Pk View
M1[1] -16.24 dBm
104 5.7361500 GHz
Oce Bt 17.652347652 MHz
od m2[1] -8.22 dBm|
MYQ 5.7387000 GHz
-10di fr
PO O I W YY) | O O T 1 n,wg
-20d /
-30d f/ﬂ ‘\;\[‘
-40d [J’ h\\ﬂ
-50di
-60 di
70 dB
CF 5.745 GHz 1001 pts Span 30.0 MHz
Marker
Type | Ref | Trc| X-value | Y-value |__Function | Function Result |
M1 1 5.73615 GHz -16.24 dém
T1 1 5.7361289 GHz -16.56 dBm occ Bw 17.652347652 MHz
T2 1 5,7537612 GHz -16.33 dém
M2 1 5.7387 GHz -8,22 dém
D3 M1 1 17.61 MHz 1.58 dB

it

Date:8.JUL2019 10:46:43

Spectrum ] n%:
Ref Level 20.50 dém Offset 1.00 dB & RBW 100 kHz
|@ Att 30 dB SWT 75.9 ps @ YBW 300 kHz  Mode Auto FFT
Count 500/500
@1Pk View
M1[1] -14.31 dBm
104 5.7761500 GHz
Oce Bt 17.682317682 MHz
od M2[1] -7.69 dBm|
2 5.7874600 GHz
-10 df 4 P 8
NP i | P I 3 PP | P DR
D1 -13.685FEm o]
-20d
-30d ,Jl/r K“\\
-40d \1\
spd
CHM WW [t e]
-60 d
70 dB
CF 5.785 GHz 1001 pts Span 30.0 MHz
Marker
Type | Ref | Trc| X-value | Y-value |__Function | Function Result |
M1 1 5.77615 GHz -14.31 dém
T1 1 5.7761289 GHz -15.51 dBm occ Bw 17.682317682 MHz
T2 1 5.7938112 GHz -15.71 dém
M2 1 5.78746 GHz -7.69 dém
D3 M1 1 17.37 MHz 0.55 dB
Date:8.JUL2015 10:49:10
Spectrum n%:
Ref Level 20.50 dém Offset 1.00 dB & RBW 100 kHz
|@ Att 30 dB SWT 75.9 ps @ YBW 300 kHz  Mode Auto FFT
Count 500/500
@1Pk View
M1[1] -15.54 dBm
104 5.8161500 GHz
Oce Bt 17.652347652 MHz
od M2[1] -8.06 dBm|
MY2 5.8237100 GHz
-10df T f it
D1 14.055 et e Lo et A “%
-20d
-30d V“‘\(lm
-40d }/ \\“
CH oo
H
-60 d
70 dB
CF 5.825 GHz 1001 pts Span 30.0 MHz
Marker
Type | Ref | Trc| X-value | Y-value |__Function | Function Result |
M1 1 5.81615 GHz -15.54 dém
T1 1 5.8161588 GHz -15.54 dBm occ Bw 17.652347652 MHz
T2 1 5.6338112 GHz -15.73 dém
M2 1 5.82371 GHz -8.06 dBm
D3 M1 1 17.64 MHz 0.47 dB

it
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Band IV

| 802.11n (HT20)

CH.

(=)

Spectrum
Ref Level 20.50 dém  Offset 1.00 d8 @ RBW 100 kHz
lo att 30de SWT 7505 @ VBW 300KkHz Mode Auto FFT
Count 500/500
@ 1Pk View
M1[1] ~14.68 dBm)
10d 5.7361800 GHz
OccBw 17.622377622 MHz|
0d M2[1] -8.40 dBm|
MYQ 5.7474600 GHz
o RYRETE —— it MF"NW L P, w%
20 d

-a0d /,,V
-40d

™

i

N

-60 di

-70dB

CF 5.745 GHz 1001 pts Span 30.0 MHz

Marker

Type | Ref | Trc| X-value | Y-value |__Function | Function Result |
M1 1 5.73618 GHz -14.68 dBm
T1 1 5.7361588 GHz -15.97 dBm occ Bw 17.622377622 MHz
T2 1 57537812 GHz -16.60 dBm
M2 1 £.74746 GHz -8.40 dBm
D3 M1 1 17.58 MHz -0.14 dB

it

Date:8.UL201 10

CHwm

Spectrum ]

=

Ref Level 20.50 dem

Offset 1.00 dB @ RBW 100 kHz

| Att 30de  SWT 75.9 ps @ YBW 300 kHz Mode Auto FFT
Count 500/500
@ 1Pk View
M1[1] "14.46 dBm)|
0 5.7761500 GHz
Qe Bw 17.682317682 MHz
04 M2(1] -7.48 dBm
I 5.7787000 GHz,
-lod i e o i
R ey wwn ] ] it I PR I WDE
-20d
=30 d \,1,\.\
-4ad \N
=50,
-60 d
70 de
CF 5.785 €Hz 1001 pts Span 30.0 MHz
Marker
Type | Ref | Trc| X-value | Y-value |__Function | Function Result |
M1 1 577615 Ghz 14,45 dbm
T1 1 5.7761289 GHz -15.80 dBm occ Bw 17.682317682 MHz
T2 1 57936112 GHz -15.77 dbm
2 1 57787 GHz -7.4% dém
D3 M1 1 17.37 MHz 0.28 dB

it

Date:8.JUL2019 10:37:42

CHy

Spectrum
Ref Level 20.50 dém Offset 1.00 dB & RBW 100 kHz
|@ Att 30 dB SWT 75.9 ps @ YBW 300 kHz  Mode Auto FFT
Count 500/500
@1Pk View
M1[1] -14.74 dBm
104 5.8163900 GHz
Oce Bt 17.622377622 MHz
od M2[1] -7.40 dBm|
12 5.8274600 GHz,
10 d 4 "
D1 13402 et FS LAY et [ MAW»%
-20d
-a0 d szw V\\k
-40d ,Hf‘ \”i
-50di
-60 d
70 dB
CF 5.825 GHz 1001 pts Span 30.0 MHz
Marker
Type | Ref | Trc| X-value | Y-value |__Function | Function Result |
M1 1 5.8163% GHz -14.74 dém
T1 1 5.8161588 GHz -15.04 dBm occ Bw 17.622377622 MHz
T2 1 5.6337612 GHz -15.38 dém
M2 1 5.82746 GHz -7.40 dBm
D3 M1 1 17.37 MHz 1.14 dB

it
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Band IV

802.11a

CH.

(=)

Spectrum
Ref Level 20.50 dém  Offset 1.00 d8 @ RBW 100 kHz
lo att 30de SWT 7505 @ VBW 300KkHz Mode Auto FFT
Count 500/500
@ 1Pk View
M1[1] ~14.94 dBm|
10d 5.7367800 GHz
OccBw 16.423576424 MHz|
0d M2[1] -8.41 dBm|
MYQ 5.7474600 GHz
od D1 1414 sty TR I TP [ PP
B ] K
20 d

-30 d ,.r"wm
40 df

™,

m”ﬂ

"‘AANW./\_M

-60 di

-70dB

CF 5.745 GHz 1001 pts Span 30.0 MHz

Marker

Type | Ref | Trc| X-value | Y-value |__Function | Function Result |
M1 1 5.73678 GHz -14.94 dBm
T1 1 5.7367283 GHz -16.54 dBm occ Bw 16.423576424 MHz
T2 1 57531518 GHz -15.53 dBm
M2 1 £.74746 GHz -8.41 dBm
D3 M1 1 16.38 MHz -0.59 dB

it

| CECEEEE ]

Date:8.UL201 10

CHwm

Spectrum ] n%:
Ref Level 20.50 dém Offset 1.00 dB & RBW 100 kHz
|@ Att 30 dB SWT 75.9 ps @ YBW 300 kHz  Mode Auto FFT
Count 500/500
@1Pk View
M1[1] -14.38 dBm
104 5.7767800 GHz
Oce Bt 16.453546454 MHz
od M2[1] -7.69 dBm|
2 5.7874600 GHz
aod B [y et il
D1 -13.600 dBf “ = 'u?
0 [
30 df I.H"W
-40d \/\
e Py o
-60 d
70 dB
CF 5.785 GHz 1001 pts Span 30.0 MHz
Marker
Type | Ref | Trc| X-value | Y-value |__Function | Function Result |
M1 1 5.77678 GHz -14.38 dém
T1 1 5.7767283 GHz -15.50 dBm occ Bw 16.453546454 MHz
T2 1 5.7931618 GHz -15.74 dém
M2 1 5.78746 GHz -7.69 dém
D3 M1 1 16.38 MHz -0.65 dB

it

Date:8.JUL2019 10:30:55

CHy

Spectrum ]

RefLevel 20.50 dém Offset 1.00 dB & RBW 100 kHz

lo Att 30d8 SWT 75.0ps @ VBW 300kHz Mode Auta FFT
Count 500/500
@ 1Pk View
M1[1] ~14.95 dBm)|
104 5.8167800 GHz
Oce Bt 16.423576424 MHz
od . M2[1] -7.10 dBm|
Y 5.8187000 GHz
10 d [ P
FLLESRIN PN | PR 0 U Ml i

D1 -13.098 dnrw

20 di

-30 d f’w
40 df

=

e

\\W

-60 di

-70dB

CF 5.825 GHz 1001 pts Span 30.0 MHz

Marker

Type | Ref | Trc| X-value | Y-value |__Function | Function Result |
M1 1 5.81678 GHz -14.95 dBm
T1 1 5.8167582 GHz -15.42 dBm occ Bw 16.423576424 MHz
T2 1 5.8331818 GHz -15.368 dBm
M2 1 £.8187 GHz -7.10 dBm
D3 M1 1 16.38 MHz 0.83 dB

it

Date:8.UL2019 10:31:50
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Band IV 802.11ac (HT40)

Spectrum ] n%:'

RefLevel 20.50 dBm Offset 1.00 dB @ RBW 100 kHz

| Att 30 dB SWT 132.7 ps @ YBW 300 kHz Mode Auto FFT
Count 500/500
@1Pk View
M1[1] -15.16 dBm
T 5.7367600 GHZ|
Occ Bw 36.023976024 MHz
od m2[1] -8.04 dBm|
MYQ 5.7499600 GHz
A "

-10 df

0 3 7 WMUM"M"Ji NN

. / a
f“/ ‘\1\
CHL 4 i A

D1 -14.0:

-60 di

-70dB

CF 5.755 GHz 1001 pts Span 60.0 MHz

Marker

Type | Ref | Trc| X-value | Y-value |__Function | Function Result |
M1 1 5.73676 GHz -15.16 dBm
T1 1 5.7368B981 GHz -14.24 dBm occ Bw 36.023976024 MHz
T2 1 5.7729221 GHz -16.17 dBm
M2 1 £.74006 GHz -8.04 dBm
D3 M1 1 35.88 MHz -0.53 dB

i T e

Spectrum ] n%:
Ref Level 20.50 dém Offset 1.00 dB & RBW 100 kHz
|@ Att 30 dB SWT 132.7 ps @ YBW 300 kHz Mode 4uto FFT
Count 457/500
@1Pk View
M1[1] -17.66 dBm)
104 5.7767600 GHz
Oce Bt 36.143856144 MHz
od M2[1] -10.36 dBm|
Mz 5.7987200 GHz
-10di ¥
[l 2
Dl,m_aﬁgm"ﬂIuﬂhwllﬂ‘lﬂ-hnw”w«MM A N
-20d J
-30d / LLLt
-40d / \
CH
H
-60 d
70 dB
CF 5.795 GHz 1001 pts Span 60.0 MHz
Marker
Type | Ref | Trc| X-value | Y-value |__Function | Function Result |
M1 1 5.77676 GHz -17.66 dém
T1 1 5.7768981 GHz -16.93 dBm occ Bw 36.143856144 MHz
T2 1 5.613042 GHz -16.91 dém
M2 1 5.79872 GHz -10.36 dém
D3 M1 1 36.42 MHz -0.53 dB

i T e
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Band IV | 802.11n (HT40)
Spectrum [@
Ref Level 20.50 dém Offset 1.00 dB & RBW 100 kHz
| Att 30 dB SWT 132.7 ps @ YBW 300 kHz Mode Auto FFT
Count 453/500
@ 1Pk View
M1[1] -18.40 dBm
10 dl 5.7367391 GHz
Occ Bw 36.121562952 MHz|
od M2[1] -11.38 dBm
2 5.7399565 GHz
o T L
o d D1 —17.33’\}.“:... o e el | Aw«j
-30d / \h
40 d )/./ L\‘Lu
CH -s0d
L -a0d
-70dB
CF 5.755 GHz 601 pts Span 60.0 MHz
Marker
Type | Ref | Trc| X-value | Y-value |__Function | Function Result |
M1 1 5.7367391 GHz -18.40 dBm
T1 1 5.7368B524 GHz -16.97 dBm occ Bw 36.121562952 MHz
T2 1 5.772974 GHz -19.36 dBm
M2 1 £.7200865 CGHz -11,38 dBm
D3 M1 1 35.913 MHz -1.06 dB

it

Date:8.JUL2019 10:41:42

CHy

Spectrum ] n%:
Ref Level 20.50 dém  Offset 1.00 dB @ RBW 100 kHz
lo att 30de SWT 1327 ps @ VBW 300 kHz  Mode Auto FFT
Count 455/500
@ 1Pk View
M1[1] ~16.99 dBm|
10d 5.7770870 GHz
OccBw 36.121562952 MHz
0d mM2[1] -10.47 dBm)
5.7987391 GHz
-10 d
LSV A RO bl
D1 -15.4593%.:... A t .
20 } 7 - \
-30 d J./ 1\
40 df f \
50 di
|t
-60
70 dB
CF 5.795 GHz 691 pts Span 60.0 MHz
Marker
Type | Ref | Trc| X-value | Y-value |__Function | Function Result |
M1 1 5.777087 GHz -16.99 diém
T1 1 5.7769392 GHz -18.09 dim Oce Bw 36.121562952 MHz
T2 1 5.8130608 GHz -16.79 dim
w2 1 5.7987391 GHz -10.47 dém
D3| M1 1 35.913 MHz -0.08 dB

it

Date:8.JUL2019 10:44:5

Band IV

802.11ac (HT80)

CHwm

Spectrum ] o
Ref Level 20.50 dem Offset 1.00 dB & RBW 100 kHz
|& Att 30de SWT 265.5 ps @ VBW 300 kHz Mode auto FFT
Count 229/500
@ 1Pk View
M1[1] -21.25 dBm|
10 dBm 5.737200 GHz
Occ Byt 75.404595405 MHz
0d mM2[1] -14.37 dBm
5.758680 GHz|
-10di L1 |
Al T L ALl i
a1 20,990 dprbbthlhe bl sdigdlbadyl Ll |
30d ’f 1
-40 dl }[ \\
oot
Ittt ot it
70d
CF 5.775 GHz 1001 pts Span 120.0 MHz
Marker
Type | Ref | Trc X-value | v-value |__Function | Function Result
M1 1 5.7372 GHz -21.25 dBm
T1 1 5.737238 GHz -21.25 dBm occ Bw 75.404595405 MHz
T2 1 5.812642 GHz -21.75 dém
M2 1 5.75868 GHz -14.37 dBm
D3 M1 1 75.48 MHz -0.49 dB
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5.7. Band edge
LIMIT
FCC CFR Title 47 Part 15 Subpart E Section 15.407(b)
Un-restricted band emissions above 1GHz
Operating Band Frequency EIRP Limit Value
5150-5250MHz Above 1GHz -27dBm/MHz (68.2dBuV/m@3m) Peak
5250-5350MHz Above 1GHz -27dBm/MHz (68.2dBuv/m@3m) Peak
5470-5725MHz Above 1GHz -27dBm/MHz (68.2dBuV/m@3m) Peak
1GHz-5.65GHz -27dBm/MHz (68.2dBuV/m@3m) Peak
-27*dBm/MHz to 10dBm/MHz
.65GHz-5.7GH Peak
5.65GHz-5.7GHz | g o dBUVIM to 105.6dBUV/M@3m) ea
10*dBm/MHz to 15.6dBm/MHz
.7GHz-5.72GH Peak
5.7GHz5.72GHz | 1 )5 6xdBUVIM to 110.8dBUV/M@3m) ea
15.6*dBm/MHz to 27dBm/MHz
5.72GH2-5.725GHz | 114 gdBuVIM to* 122.2dBUVIM@3m) Peak
>725-5850 MHz 27dBm/MHz to 15.6*dBm/MH
m/MHz to 15. m/MHz
5-85GH2-5.855GHzZ | 155 HdBuUVIM 10110.8* dBUVIM@3m) Peak
15.6dBm/MHz to 10*dBm/MHz
5-855GH2-5.875CGHZ | 114 gdBuV/m to 105.6* dBUVIM@3m) Peak
10dBm/MHz to -27*dBm/MHz
S-875GH2-5.925GHZ |} 45 s4BuVIM to 68.2* dBUVIM@3m) Peak
Above 5.925GHz -27dBm/MHz (68.2dBuV/m@3m) Peak

* Increase/Decreases with the linearly of the frequency.

For emission above 1GHz and in restricted band, according to FCC KDB 789033 D02 General UNII Test
Procedure, all emission that complies with both the average and peak limits of Section 15.209 is not required
to satisfy the -27 dBm/MHz peak emission limit. E[dBuV/m] = EIRP[dBm] + 95.2, for d = 3 meters.

TEST CONFIGURATION

EUT

Turntable v

Antenna {Boresight)
tower

Hom
antenna

Spectrum
analyzer

\

o2

0o

oQQ &~
1]

Pre-amp
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TEST PROCEDURE

=

The EUT was setup and tested according to ANSI C63.10:2013 requirements.

2. The EUT is placed on a turn table which is 1.5 meter above ground. The turn table is rotated 360 degrees
to determine the position of the maximum emission level.

3. The EUT waspositioned such that the distance from antenna to the EUT was 3 meters.

4. The antenna is scanned from 1 meter to 4 meters to find out the maximum emission level. Thisis
repeated for both horizontal and vertical polarization of the antenna. In order to find themaximum
emission, all of the interface cables were manipulated according to ANSI C63.10:2013 on radiated
measurement.

5. The receiver set as follow:

RBW=1MHz, VBW=3MHz PEAK detector for Peak value.

RBW=1MHz, VBW=3MHz RMS detector for Average value.

TEST MODE:
Please refer to the clause 3.3

TEST RESULTS

X Passed [] Not Applicable
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Band: 1&ll Worst mode: 802.11a Test channel: CH,
o Margi
Frequency REAE] | ARSI | CEISD | [PIEED Level Limit Line grg_m o Test
(MHz) Level Factor Loss Factor (dBuV/m) | (dBuv/m) Limit | Polarization value
(dBuV) | (dB/m) (dB) (dB) (dB)
5149.67 16.08 31.70 9.79 0.00 57.57 74.00 -16.43 Vertical Peak
5149.67 14.85 31.70 9.79 0.00 56.34 74.00 -17.66 | Horizontal Peak
5149.67 7.79 31.70 9.79 0.00 49.28 54.00 -4.72 Vertical Average
5149.67 8.09 31.70 9.79 0.00 49.58 54.00 -4.42 Horizontal Average
Band: 1&ll Worst mode: 802.11a Test channel: CHy
o Margi
Frequency Rz | Al | el | [PTERa Level Limit Line érg.m o Test
(MHz) Level Factor Loss Factor (dBuV/m) | (dBuv/m) Limit | Polarization value
(dBuV) | (dB/m) (dB) (dB) (dB)
5349.35 15.56 31.40 10.05 0.00 57.01 74.00 -16.99 Vertical Peak
5349.35 14.72 31.40 10.05 0.00 56.17 74.00 -17.83 | Horizontal Peak
5349.35 8.93 31.40 10.05 0.00 50.38 54.00 -3.62 Vertical Average
5349.35 8.09 31.40 10.05 0.00 49.54 54.00 -4.46 Horizontal | Average

Remark:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor

2. The emission levels of other frequencies are very lower than the limit and not show in test report.

3. Test802.11a, 802.11n, 802.11ac mode,all modulations have been tested,only worst case is reported
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Band: IlI Worst mode: 802.11a Test channel: CH,
. Margi
Frequency REAE] | ANIEANE | CEISD | [PIEED Level Limit Line grg_ln o Test
(MH2) Level Factor Loss Factor (dBuV/m) | (dBuV/m) Limit | Polarization value
(dBuV) | (dB/m) (dB) (dB) (dB)
5460.99 15.75 31.78 10.18 0.00 57.71 74.00 -16.29 Vertical Peak
5460.99 14.27 31.78 10.18 0.00 56.23 74.00 -17.77 | Horizontal Peak
5460.99 6.59 31.78 10.18 0.00 48.55 54.00 -5.45 Vertical Average
5460.99 11.00 31.78 10.18 0.00 52.96 54.00 -1.04 Horizontal | Average
Band: IlI Worst mode: 802.11a Test channel: CHy
. Margi
Frequency REEE| | AN | CEISD | [PIEED Level Limit Line grg.ln o Test
(MHz) Level Factor Loss Factor (dBuV/m) | (dBuv/m) Limit | Polarization value
(dBuV) | (dB/m) (dB) (dB) (dB)
5725.49 15.60 31.73 10.47 0.00 57.80 74.00 -16.20 Vertical Peak
5725.49 14.65 31.73 10.47 0.00 56.85 74.00 -17.15 | Horizontal Peak
5725.49 8.97 31.73 10.47 0.00 51.17 54.00 -2.83 Vertical Average
5725.49 8.73 31.73 10.47 0.00 50.93 54.00 -3.07 Horizontal | Average
Remark:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor
2.  The emission levels of other frequencies are very lower than the limit and not show in test report.
3. Test802.114a, 802.11n, 802.11ac mode,all modulations have been tested,only worst case is reported
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Band: IV Worst mode: 802.11a Test channel: CH,
o Margi
Frequency REAE] | ARSI | CEISD | [PIEED Level Limit Line grg_m o Test
(MHz) Level Factor Loss Factor (dBuV/m) | (dBuv/m) Limit | Polarization value
(dBuV) | (dB/m) (dB) (dB) (dB)
5725.49 15.76 31.73 10.47 0.00 57.96 74.00 -16.04 Vertical Peak
5725.49 12.68 31.73 10.47 0.00 54.88 74.00 -19.12 | Horizontal Peak
5725.49 9.43 31.73 10.47 0.00 51.63 54.00 -2.37 Vertical Average
5725.49 8.98 31.73 10.47 0.00 51.18 54.00 -2.82 Horizontal | Average
Band: IV Worst mode: 802.11a Test channel: CHy
o Margi
Frequency Rz | Al | el | [PTERA Level Limit Line érg.m o Test
(MHz) Level Factor Loss Factor (dBuV/m) | (dBuv/m) Limit | Polarization value
(dBuV) | (dB/m) (dB) (dB) (dB)
5850.00 15.69 32.20 10.61 0.00 58.50 74.00 -15.50 Vertical Peak
5850.00 11.79 32.20 10.61 0.00 54.60 74.00 -19.40 | Horizontal Peak
5850.00 8.71 32.20 10.61 0.00 51.52 54.00 -2.48 Vertical Average
5850.00 8.46 32.20 10.61 0.00 51.27 54.00 -2.73 Horizontal | Average
Remark:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor
2.  The emission levels of other frequencies are very lower than the limit and not show in test report.
3. Test802.11a, 802.11n, 802.11ac mode,all modulations have been tested,only worst case is reported
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5.8. Radiated Spurious Emissions
LIMIT
FCC CFR Title 47 Part 15 Subpart C Section 15.209 and Part 15 Subpart E Section 15.407

Unwanted emissions below 1GHz and Restricted band emissions above 1GHz

Frequency Limit (dBuV/m @3m) Value
30MHz-88MHz 40.00 Quasi-peak
88MHz-216MHz 43.50 Quasi-peak
216MHz-960MHz 46.00 Quasi-peak
960MHz-1GHz 54.00 Quasi-peak

54.00 Average
Above 1GHz
74.00 Peak

TEST CONFIGURATION
® 9KHz ~30MHz

Turntable gLoop antenna
EUT 3m :
7Y
P 8m Test
y Receiver
Ground Plane Coaxial Cable
® 30MHz ~ 1GHz
e 3m
Turntable
\ EUT 1mto 4m

Test
Receiver | 0.8m
[
I
Coaxial Cable :‘

Ground Plane

® Above 1GHz

- 3me : i : BB
Turmtable |
\ EUT: | 1m 1o 4ms
Tfﬂ' 1 1.5I'I"I
Recevers |
l
Ground Plane: 1Y i Coaxial Cables //
_ absorber.
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TEST PROCEDURE

1. The EUT was setup and tested according to ANSI C63.10:2013

2. The EUT is placed on a turn table which is 0.8 meter above ground for below 1 GHz, and 1.5 m for above
1 GHz. The turn table is rotated 360 degrees to determine the position of the maximum emission level.

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

4. For each suspected emission, the EUT was arranged to its worst case and then tune the Antenna tower
(from 1 m to 4 m) and turntable (from O degree to 360 degrees) to find the maximum reading. A pre-amp
and a high pass filter are used for the test in order to get better signal level to comply with the guidelines.

5. Set to the maximum power setting and enable the EUT transmit continuously.

6. Use the following spectrum analyzer settings
(1) Span shall wide enough to fully capture the emission being measured;

(2) Below 1 GHz:
RBW=120 kHz, VBW=300 kHz, Sweep=auto, Detector function=peak, Trace=max hold;
If the emission level of the EUT measured by the peak detector is 3 dB lower than the applicable limit,
the peak emission level will be reported. Otherwise, the emission measurement will be repeated
using the quasi-peak detector and reported.

(3) From 1 GHz to 10™ harmonic:
RBW=1MHz, VBW=3MHz Peak detector for Peak value.
RBW=1MHz, VBW=3MHz RMS detector for Average value.

TEST MODE:

Please refer to the clause 3.3

TEST RESULTS

X Passed ] Not Applicable
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Measurement data:

B 9kHz ~ 30MHz

The low frequency, which started from 9 kHz to 30MHz, was pre-scanned and the result which was
20dB lower than the limit line per 15.31(0) was not reported.

B  30MHz ~ 1GHz
Level [dBuv/m]
e e T T A A
I 1 I I 1 I 1 I I 1 I 1 I I I I
TokF--—-=—- T b —— o g |y S |
I 1 I I 1 I 1 I I 1 I 1 I I I I
] — LU S S N S O IR S S O
I 1 I I 1 I 1 I I 1 I 1 I I I ]
e G e L Bl Y R S e teteiek Intetutek fetetet Safels el e ot |
I I I T T T T T T T T |
1 1 1 1 1
% T e B B b S R
1 1 1 1 1 1 1 1 . 1 1 ¥ 1 1 1 1
30F--=-=- O e T T e T Bm——m oo B e B R
e vl et A A
20______':'____':'L.__T___l__'l__l__r ________________ TT-TTT T T T T TTTT— T~ [ e B B e e e |
1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1
I I I [ T | I I I I I I o
O 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
30M  40M 50M 60M TOM 100M 200M 300M 400M  500M G0OM 800M  1G
Frequency [Hz]
x MES  GMLS07106108 red
MEASUREMENT RESULT: "@11907105103_1‘9&”
7/10/201% 9:59AM
Frequency Level Transd Limit Margin Det. Height Azimuth Polarization
MHz dBuvV/m dB dBuV/m dB cm deg
53.280000 23.50 -5.1 40.0 le.5 qQF 300.0 274.00 HORIZONTAL
171.620000 2€.30 -5.1 43.5 17.2 QP 100.0 %3.00 HORIZCONTAL
198.780000 31.10 -5.8 43.5 12.4 qpP 100.0 %3.00 HORIZCONTAL
253.100000 31.390 -4.6 46.0 14.1 qQF 100.0 161.00 HORIZONTAL
456.800000 34.00 0.6 46.0 1z.0 gqp 100.0 281.00 HORIZONTAL
934.040000 38.60 10.8 46.0 7.4 QP 300.0 31.00 HORIZONTAL
Level [dBUV/m]
T S e A R R
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1] Sp—— N gy T o o T gy R
I I I I I I I 1 1 I I I I I I I
| — A S U S N U U S S S
I I I I I I I 1 1 I I I I I I ]
] _——.—-— e I
I I I I [ LI T T T T T T |
1 1 1 1 1
o fomeeooes I Rt B S ek B
I I I I I I I 1 1 I I I 1} I I
OEF--——- e e S R e et o ————— F-———- B s = EEE R S|
el - e L]
20 ______ T____'I'___':' _____ B e o T-—=====—7% r=-=——=- B e e e e el i |
I I I I I I I 1 1 I I I I I I I
I I I I [ I I I I I I [
0 1 1 1 1 T h h 1 1 1 1 T
oM 40M 50M 6O0M TOM 100M 200M 300M 400M  500M G0OM B800M 1G
Frequency [Hz]
xMES GMLS07106109 red
MEASUREMENT RESULT: "C-EMIQO?IOEIOQ_I‘E&”
7/10/201% 10:012M
Frequency Lewsl Transd Limit Margin Det. Height 2Zzimuth Polarization
MH=z dBuvV/m dB dBpV/m dB cm deg
53.280000 25.10 -5.1 40.0 14.9 QP 100.0 9.00 VERTICAL
57.16€0000 25.40 -5.5 40.0 14.6 QP 100.0 0.00 VERTICAL
154.1c0000 23.80 -5.5 3.5 12.7 QP 100.0 0.00 VERTICAL
206.540000 26.00 -£.6 43.5 17.5 QP 100.0 142.00 VERTICAL
439.340000 33.10 0.3 6.0 1z.9 QF 100.0 52. VERTICAL
935.980000 38.30 10.8 6.0 7.7 QP 100.0 343.00 VERTICAL
Remark:

Transd=Cable lose+ Antenna factor- Pre-amplifier; Margin=Limit -Level
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B Above 1GHz

Band: | Worst mode: 802.11a Test channel: CH,
Frt(e&llj_'ezr;cy E:\?:I A:;?:?Sra Cli_igf Plzrzgltr(r)]rp d :_;’i\\/;%) I('Clgg\& ;23 I\/lL(?rrngil[n Polarization \;ZTLSI;
(dBuV) | (dB/m) (dB) (dB) (dB)

1805.01 32.29 25.39 5.97 3741 26.24 74.00 -47.76 | Horizontal Peak
4234.72 30.73 30.07 8.97 36.53 33.24 74.00 -40.76 | Horizontal Peak
6511.12 28.49 34.02 11.20 | 33.63 40.08 74.00 -33.92 | Horizontal Peak
8814.77 30.43 37.71 13.12 | 32.99 48.27 74.00 -25.73 | Horizontal Peak
1773.13 32.81 25.35 5.91 37.38 26.69 74.00 -47.31 Vertical Peak
7027.82 29.74 35.38 11.85 | 33.83 43.14 74.00 -30.86 Vertical Peak
9538.54 30.63 39.05 13.72 | 33.87 49.53 74.00 -24.47 Vertical Peak
11226.25 | 28.62 40.30 13.48 | 35.32 47.08 74.00 -26.92 Vertical Peak

Band: | Worst mode: 802.11a Test channel: CHy,

ey | FERL | Atne | Chor | Mooy | et |umeuine MR | et

(dBuV) | (dB/m) (dB) (dB) (dB)

1904.12 31.24 25.34 6.12 37.51 25.19 74.00 -48.81 | Horizontal Peak
3135.99 33.05 28.80 7.64 37.45 32.04 74.00 -41.96 | Horizontal Peak
4946.07 30.70 31.45 9.63 35.47 36.31 74.00 -37.69 | Horizontal Peak
6511.12 28.49 34.02 11.20 | 33.63 40.08 74.00 -33.92 | Horizontal Peak
1814.22 32.53 25.39 5.98 37.42 26.48 74.00 -47.52 Vertical Peak
4034.78 31.44 29.77 8.81 36.73 33.29 74.00 -40.71 Vertical Peak
5022.19 29.05 31.59 9.69 35.34 34.99 74.00 -39.01 Vertical Peak
10534.09 | 29.65 39.98 | 13.59 | 36.69 46.53 74.00 -27.47 Vertical Peak

Remark:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor

2. The emission levels of other frequencies are very lower than the limit and not show in test report.

3. Measuring frequencies from 1 GHz to 40GHz.

4. Test 802.11a, 802.11n, 802.11ac mode,all modulations have been tested,only worst case is reported
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Band: | Worst mode: 802.11a Test channel: CHy
Freauency | [ouet | Factor | Loss | Factor | g5euel | tmitLine it | polrization | T
(dBuV) | (dB/m) (dB) (dB) (dB)

1938.35 31.38 25.69 6.17 37.54 25.70 74.00 -48.30 | Horizontal Peak
6140.85 29.34 32.66 | 10.91 | 34.00 38.91 74.00 -35.09 | Horizontal Peak
7981.72 29.43 37.03 | 12.39 | 33.07 45.78 74.00 -28.22 | Horizontal Peak
11341.14 | 29.40 40.30 13.43 35.00 48.13 74.00 -25.87 | Horizontal Peak
1795.84 32.27 25.39 5.95 37.40 26.21 74.00 -47.79 Vertical Peak
4809.50 29.60 31.58 9.55 35.72 35.01 74.00 -38.99 Vertical Peak
7081.70 29.53 35,55 | 11.85 | 33.74 43.19 74.00 -30.81 Vertical Peak
9636.16 29.12 39.08 | 13.72 | 33.95 47.97 74.00 -26.03 Vertical Peak
Band: Il Worst mode: 802.11a Test channel: CH,

Freauency | (ouer | Factor | Loss | Facior | o5ouel | LmitLine " | Polrizaton | TS5

(dBuV) | (dB/m) (dB) (dB) (dB)

1585.25 32.45 25.03 5.53 37.17 25.84 74.00 -48.16 | Horizontal Peak
3933.37 30.26 29.70 8.69 36.81 31.84 74.00 -42.16 | Horizontal Peak
5462.30 31.97 31.75 10.17 | 34.49 39.40 74.00 -34.60 | Horizontal Peak
8208.37 28.38 36.67 12.77 | 33.00 44.82 74.00 -29.18 | Horizontal Peak
1732.97 34.17 25.27 5.83 37.34 27.93 74.00 -46.07 Vertical Peak
3072.77 32.75 28.75 7.57 37.51 31.56 74.00 -42.44 Vertical Peak
5099.49 30.63 31.90 9.75 35.18 37.10 74.00 -36.90 Vertical Peak
7027.82 29.74 35.38 11.85 | 33.83 43.14 74.00 -30.86 Vertical Peak
Remark:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor

2. The emission levels of other frequencies are very lower than the limit and not show in test report.

3. Measuring frequencies from 1 GHz to 40GHz.

4. Test 802.11a, 802.11n, 802.11ac mode,all modulations have been tested,only worst case is reported
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Band: Il Worst mode: 802.11a Test channel: CHy,
Margin
ey | FERL | Atne | Chor | Mooy | Lot |umeuine MO | Tt
(dBuV) | (dB/m) (dB) (dB) (dB)
1617.86 33.48 24.95 5.60 37.21 26.82 74.00 -47.18 | Horizontal Peak
3342.04 32.76 28.20 7.89 37.27 31.58 74.00 -42.42 | Horizontal Peak
5448.41 29.25 31.69 10.16 | 34.51 36.59 74.00 -37.41 | Horizontal Peak
7800.94 28.30 36.11 13.26 | 33.05 44.62 74.00 -29.38 | Horizontal Peak
1851.54 32.25 25.35 6.04 37.46 26.18 74.00 -47.82 Vertical Peak
4223.95 31.49 30.05 8.96 36.54 33.96 74.00 -40.04 Vertical Peak
9298.80 30.14 39.19 13.59 | 33.52 49.40 74.00 -24.60 Vertical Peak
10560.94 | 29.60 39.97 13.59 | 36.64 46.52 74.00 -27.48 Vertical Peak
Band: Il Worst mode: 802.11a Test channel: CHy
Freauency | [l | “Fagtor | Loss | Factor | vl | LimitLine "t | polrzaton| TSt
(dBuV) | (dB/m) (dB) (dB) (dB)
1795.84 34.93 25.39 5.95 37.40 28.87 74.00 -45.13 | Horizontal Peak
3384.85 33.33 28.20 7.94 37.24 32.23 74.00 -41.77 | Horizontal Peak
5546.36 28.63 31.85 | 10.23 | 34.39 36.32 74.00 -37.68 | Horizontal Peak
8792.37 28.48 37.72 13.09 | 32.98 46.31 74.00 -27.69 | Horizontal Peak
1621.99 33.19 24.97 5.61 37.21 26.56 74.00 -47.44 Vertical Peak
3738.13 32.70 29.42 8.43 36.95 33.60 74.00 -40.40 Vertical Peak
6886.15 29.72 34.60 | 11.71 | 33.82 42.21 74.00 -31.79 Vertical Peak
8637.08 28.88 37.52 1293 | 32.94 46.39 74.00 -27.61 Vertical Peak
Remark:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor

2. The emission levels of other frequencies are very lower than the limit and not show in test report.

3. Measuring frequencies from 1 GHz to 40GHz.

4. Test 802.11a, 802.11n, 802.11ac mode,all modulations have been tested,only worst case is reported
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Band: IlI Worst mode: 802.11a Test channel: CH,
ooy | F00) || Cooe | oy | ol | mtiine| "0 | Tes
(dBuV) | (dB/m) (dB) (dB) (dB)

1483.73 31.84 25.82 5.24 37.08 25.82 74.00 -48.18 | Horizontal Peak
3419.49 32.57 28.36 7.99 37.21 31.71 74.00 -42.29 | Horizontal Peak
5546.36 28.63 31.85 10.23 | 34.39 36.32 74.00 -37.68 | Horizontal Peak
8725.48 29.05 37.85 13.02 | 32.96 46.96 74.00 -27.04 | Horizontal Peak
1894.45 31.40 25.31 6.11 37.50 25.32 74.00 -48.68 Vertical Peak
4971.32 28.71 31.47 9.65 35.43 34.40 74.00 -39.60 Vertical Peak
7900.86 29.18 36.70 12.78 | 33.06 45.60 74.00 -28.40 Vertical Peak
11842.69 | 29.00 39.81 14.26 | 35.07 48.00 74.00 -26.00 Vertical Peak
Band: IlI Worst mode: 802.11a Test channel: CHy,

Freauency | [l | “Fagtor | Loss | Factor | vl | LimitLine "t | polrzaton| TSt

(dBuV) | (dB/m) (dB) (dB) (dB)

1786.72 31.96 25.37 5.93 37.39 25.87 74.00 -48.13 | Horizontal Peak
4433.26 30.43 30.57 9.18 36.35 33.83 74.00 -40.17 | Horizontal Peak
5164.81 30.87 31.64 9.80 35.05 37.26 74.00 -36.74 | Horizontal Peak
7820.82 28.71 36.23 13.16 | 33.05 45.05 74.00 -28.95 | Horizontal Peak
1786.72 32.75 25.37 5.93 37.39 26.66 74.00 -47.34 Vertical Peak
3049.39 33.51 28.70 7.54 37.53 32.22 74.00 -41.78 Vertical Peak
4629.32 30.95 30.99 9.47 36.05 35.36 74.00 -38.64 Vertical Peak
6283.16 28.52 33.07 11.00 | 33.84 38.75 74.00 -35.25 Vertical Peak
Remark:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor

2. The emission levels of other frequencies are very lower than the limit and not show in test report.

3. Measuring frequencies from 1 GHz to 40GHz.

4. Test 802.11a, 802.11n, 802.11ac mode,all modulations have been tested,only worst case is reported
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Band: IlI Worst mode: 802.11a Test channel: CHy
Freauency | [ouet | Factor | Loss | Factor | g5euel | tmitLine it | polrization | T
(dBuV) | (dB/m) (dB) (dB) (dB)

1973.20 30.23 26.04 6.23 37.58 24.92 74.00 -49.08 | Horizontal Peak
4107.32 31.68 29.91 8.87 36.65 33.81 74.00 -40.19 | Horizontal Peak
5047.83 29.08 31.69 9.71 35.28 35.20 74.00 -38.80 | Horizontal Peak
7470.56 29.02 36.16 12.30 | 33.07 44.41 74.00 -29.59 | Horizontal Peak
1502.73 32.24 25.77 5.29 37.07 26.23 74.00 -A47.77 Vertical Peak
3096.33 32.84 28.79 7.60 37.49 31.74 74.00 -42.26 Vertical Peak
4736.60 29.05 31.35 9.51 35.85 34.06 74.00 -39.94 Vertical Peak
6594.52 29.33 34.19 11.35 | 33.67 41.20 74.00 -32.80 Vertical Peak
Band: IV Worst mode: 802.11a Test channel: CH,

Freauency | (ouer | Factor | Loss | Facior | o5ouel | LmitLine "t | Polrizaton | TS5

(dBuV) | (dB/m) (dB) (dB) (dB)

2008.68 31.63 26.34 6.28 37.60 26.65 74.00 -47.35 | Horizontal Peak
3472.12 33.94 28.78 8.07 37.16 33.63 74.00 -40.37 | Horizontal Peak
4433.26 30.43 30.57 9.18 36.35 33.83 74.00 -40.17 | Horizontal Peak
6544.35 28.56 34.09 11.26 | 33.64 40.27 74.00 -33.73 | Horizontal Peak
2108.21 33.31 26.77 6.36 37.60 28.84 74.00 -45.16 Vertical Peak
3266.35 32.73 28.40 7.80 37.34 31.59 74.00 -42.41 Vertical Peak
4920.96 30.01 31.42 9.62 35.52 35.53 74.00 -38.47 Vertical Peak
7190.69 29.29 36.14 | 11.86 | 33.54 43.75 74.00 -30.25 Vertical Peak
Remark:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor

2. The emission levels of other frequencies are very lower than the limit and not show in test report.

3. Measuring frequencies from 1 GHz to 40GHz.

4. Test 802.11a, 802.11n, 802.11ac mode,all modulations have been tested,only worst case is reported
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Band: IV Worst mode: 802.11a Test channel: CHy,
Margin
ey | FERL | Atne | Chor | Mooy | et |umeuine MO | et
(dBuV) | (dB/m) (dB) (dB) (dB)
1786.72 31.96 25.37 5.93 37.39 25.87 74.00 -48.13 | Horizontal Peak
4170.53 31.11 29.97 8.92 36.59 33.41 74.00 -40.59 | Horizontal Peak
5910.80 30.24 32.32 10.63 | 34.20 38.99 74.00 -35.01 | Horizontal Peak
7470.56 29.02 36.16 | 12.30 | 33.07 44.41 74.00 -29.59 | Horizontal Peak
2195.85 32.40 27.47 6.44 37.60 28.71 74.00 -45.29 Vertical Peak
3454.49 32.05 28.64 8.04 37.18 31.55 74.00 -42.45 Vertical Peak
4846.37 30.38 31.51 9.57 35.65 35.81 74.00 -38.19 Vertical Peak
6903.71 29.12 34.72 11.73 | 33.83 41.74 74.00 -32.26 Vertical Peak
Band: IV Worst mode: 802.11a Test channel: CHy
Freauency | [l | “Fagtor | Loss | Factor | vl | LimitLine "t | polrzaton| TSt
(dBuV) | (dB/m) (dB) (dB) (dB)
1978.23 30.67 26.09 6.24 37.58 25.42 74.00 -48.58 | Horizontal Peak
4821.76 30.05 31.56 9.55 35.69 35.47 74.00 -38.53 | Horizontal Peak
6544.35 28.56 34.09 11.26 | 33.64 40.27 74.00 -33.73 | Horizontal Peak
10113.67 | 29.07 39.11 1355 | 34.80 46.93 74.00 -27.07 | Horizontal Peak
1832.79 32.48 25.37 6.01 37.44 26.42 74.00 -47.58 Vertical Peak
4366.07 30.29 30.40 9.10 36.41 33.38 74.00 -40.62 Vertical Peak
6938.94 28.39 34.93 | 11.77 | 33.85 41.24 74.00 -32.76 Vertical Peak
8355.94 28.59 36.51 12.83 | 32.96 44.97 74.00 -29.03 Vertical Peak
Remark:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor

2. The emission levels of other frequencies are very lower than the limit and not show in test report.

3. Measuring frequencies from 1 GHz to 40GHz.

4. Test 802.11a, 802.11n, 802.11ac mode,all modulations have been tested,only worst case is reported
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5.9. Frequency stability
LIMIT

Within Operation Band

TEST CONFIGURATION

Temperature Chamber

Spectrum analyzer EUT

P

Att.

Variable Power Supply

Note : Measurement setup for testing on Antenna connector

TEST PROCEDURE

1. The equipment under test was connected to an external power supply.

2. RF output was connected to a frequency counter or spectrum analyzer via feed through attenuators.

3. The EUT was placed inside the temperature chamber.

4. Set the spectrum analyzer RBW low enough to obtain the desired frequency resolution and measure EUT
25°C operating frequency as reference frequency.

5. Turn EUT off and set the chamber temperature to —20°C. After the temperature stabilized for
approximately 30 minutes recorded the frequency.

6. Repeat step measure with 10°C increased per stage until the highest temperature of +50°C reached.

TEST MODE:

Transmitting with unmodulation

TEST RESULTS

X Passed [ ] Not Applicable
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Voltage VS Frequency stability
Band: | Test Frequency: 5180.00MHz
Temperature ('C) | Voltage (V) | Frequency Deviation (Hz) | Frequency Deviation (ppm) Result
25 3.3 -30000.00 -5.79151 PASS
25 3.7 -30000.00 -5.79151 PASS
25 4.2 -30000.00 -5.79151 PASS
Band: Il Test Frequency: 5260.00MHz
Temperature ('C) | Voltage (V) | Frequency Deviation (Hz) | Frequency Deviation (ppm) Result
25 3.3 -21000.00 -3.99240 PASS
25 3.7 -25000.00 -4.75285 PASS
25 4.2 -18000.00 -3.42205 PASS
Band: IlI Test Frequency: 5500.00MHz
Temperature ('C) | Voltage (V) | Frequency Deviation (Hz) | Frequency Deviation (ppm) Result
25 3.3 7000.00 1.27273 PASS
25 3.7 5000.00 0.90909 PASS
25 4.2 8000.00 1.45455 PASS
Band: IV Test Frequency: 5745.00MHz
Temperature ('C) | Voltage (V) | Frequency Deviation (Hz) | Frequency Deviation (ppm) Result
25 3.3 11000.00 1.91471 PASS
25 3.7 11000.00 1.91471 PASS
25 4.2 11000.00 1.91471 PASS
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Temperature VS Frequency stability

Band: | Test Frequency: 5180.00MHz
Voltage (V) | Temperature (‘C) Frequen(cy [))eviation Frequency Deviation (ppm) Result
Hz
3.7 -20 -29000.00 -5.59846 PASS
3.7 -10 -29000.00 -5.59846 PASS
3.7 0 -29000.00 -5.59846 PASS
3.7 10 -29000.00 -5.59846 PASS
3.7 20 -29000.00 -5.59846 PASS
3.7 30 -29000.00 -5.59846 PASS
3.7 40 -29000.00 -5.59846 PASS
3.7 50 -28000.00 -5.40541 PASS
Band: Il Test Frequency: 5260.00MHz
Voltage (V) | Temperature (‘C) Frequen(cy I;)eviation Frequency Deviation (ppm) Result
Hz
3.7 -20 -11000.00 -2.09126 PASS
3.7 -10 -8000.00 -1.52091 PASS
3.7 0 -6000.00 -1.14068 PASS
3.7 10 -3000.00 -0.57034 PASS
3.7 20 -1000.00 -0.19011 PASS
3.7 30 1000.00 0.19011 PASS
3.7 40 2000.00 0.38023 PASS
3.7 50 3000.00 0.57034 PASS
Band: IlI Test Frequency: 5500.00MHz
Voltage (V) | Temperature ('C) Frequen(cy I)Deviation Frequency Deviation (ppm) Result
Hz
3.7 -20 11000.00 2.00000 PASS
3.7 -10 11000.00 2.00000 PASS
3.7 0 12000.00 2.18182 PASS
3.7 10 12000.00 2.18182 PASS
3.7 20 11000.00 2.00000 PASS
3.7 30 12000.00 2.18182 PASS
3.7 40 12000.00 2.18182 PASS
3.7 50 11000.00 2.00000 PASS
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Band: IV Test Frequency: 5745.00MHz
Voltage (V) | Temperature ('C) Frequen(cy [))eviation Frequency Deviation (ppm) Result
Hz

3.7 -20 11000.00 1.91471 PASS
3.7 -10 8000.00 1.39252 PASS
3.7 0 8000.00 1.39252 PASS
3.7 10 9000.00 1.56658 PASS
3.7 20 10000.00 1.74064 PASS
3.7 30 10000.00 1.74064 PASS
3.7 40 10000.00 1.74064 PASS
3.7 50 10000.00 1.74064 PASS
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5.10.Dynamic Frequency Selection(DFS)

Requirement

Issued: 2019-07-15

Table 1: Applicability of DFS Requirements Prior to Use of a Channel

Operational Mode

Requirement e Client Without Client With Radar
Radar Detection Detection
Non-Occupancy Period Yes Not required Yes
DFS Detection Threshold Yes Not required Yes
Channel Availability Check Time Yes Not required Not required
U-NII Detection Bandwidth Yes Not required Yes

Table 2: Applicability of DFS requirements during normal operation

Requirement

Operational Mode

Master Device or Client with
Radar Detection

Client Without Radar
Detection

DFS Detection Threshold Yes Not required
C_hannel Closing Transmission Yes Yes
Time

Channel Move Time Yes Yes
U-NII Detection Bandwidth Yes Not required

Additional requirements for
devices with multiple bandwidth
modes

Master Device or Client with
Radar Detection

Client Without Radar Detection

U-NII Detection Bandwidth and
Statistical Performance Check

All BW modes must be tested

Not required

Channel Move Time and
Channel Closing Transmission
Time

Test using widest BW mode
available

Test using the widest BW mode
available for the link

All other tests

Any single BW mode

Not required

Note: Frequencies selected for statistical performance check (Section 7.8.4) should include several
frequencies within the radar detection bandwidth and frequencies near the edge of the radar detection
bandwidth. For 802.11 devices it is suggested to select frequencies in each of the bonded 20 MHz channels
and the channel center frequency.

LIMIT

1. DFS Detection Thresholds

Table 3: DFS Detection Thresholds for Master Devices and Client Devices With Radar Detection

Maximum Transmit Power

Value (See Notes 1, 2, and 3)

EIRP = 200 milliwatt -64 dBm
EIRP < 200 milliwatt and
power spectral density < 10 dBm/MHz -62 dBm
EIRP < 200 milliwatt that do not meet the power
-64 dBm

spectral density requirement

Note 1: This is the level at the input of the receiver assuming a 0 dBi receive antenna.

Note 2: Throughout these test procedures an additional 1 dB has been added to the amplitude of the test
transmission waveforms to account for variations in measurement equipment. This will ensure that the
test signal is at or above the detection threshold level to trigger a DFS response.

Note3: EIRP is based on the highest antenna gain. For MIMO devices refer to KDB Publication 662911 DO1.
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2. DFS Response Requirements
Table 4: DFS Response Requirement Values
Paramenter Value

Non-occupancy period

Minimum 30 minutes

Channel Availability Check Time

60 seconds

Channel Move Time

10 seconds See Note 1.

Channel Closing Transmission Time

200 milliseconds + an aggregate of 60 milliseconds
over remaining 10 second period. See Notes 1 and 2.

U-NII Detection Bandwidth

bandwidth. See Note 3.

Minimum 100% of the U-NII 99% transmission power

Note 1: Channel Move Time and the Channel Closing Transmission Time should be performed with Radar
Type 0. The measurement timing begins at the end of the Radar Type 0 burst.

Note 2: The Channel Closing Transmission Time is comprised of 200 milliseconds starting at the beginning of
the Channel Move Time plus any additional intermittent control signals required facilitating a Channel
move (an aggregate of 60 milliseconds) during the remainder of the 10 second period. The aggregate
duration of control signals will not count quiet periods in between transmissions.

Note 3: During the U-NII Detection Bandwidth detection test, radar type 0 should be used. For each frequency
step the minimum percentage of detection is 90 percent. Measurements are performed with no data

traffic.

RADAR TEST WAVEFORMS

This section provides the parameters for required test waveforms, minimum percentage of successful

detections, and the minimum number of trials that must be used for determining DFS conformance. Step
intervals of 0.1 microsecond for Pulse Width, 1 microsecond for PRI, 1 MHz for chirp width and 1 for the
number of pulses will be utilized for the random determination of specific test waveforms.

Table 5 Short Pulse Radar Test Waveforms

Radar Type

Pulse
Width

(usec)

PRI
(ksec)

Number of Pulses

Minimum Percentage
of Successful
Detection

Minimum
Number of
Trials

0

1

1428

18

See Note 1

See Note 1

Test A: 15 unique
PRI values
randomly selected
from the list of 23
PRI values in Table
5a

Roundup \ /

1 )
l-. 360 i

(19:10"

| PRI .

\

Test B: 15 unique
PRI values
randomly selected
within the range of
518-3066 psec,
with a minimum
increment of 1
psec, excluding
PRI values selected
in Test A

60%

30

1-5

150-230

23-29

60%

30

w

6-10

200-500

16-18

60%

30

11-20

200-500

12-16

60%

30

Aggregate (Radar Types 1-4)

80%

120

Note 1: Short Pulse Radar Type 0 should be used for the detection bandwidth test, channel move time,
and channel closing time tests.
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A minimum of 30 unique waveforms are required for each of the Short Pulse Radar Types 2 through 4. If
more than 30 waveforms are used for Short Pulse Radar Types 2 through 4, then each additional
waveform must also be unique and not repeated from the previous waveforms. If more than 30
waveforms are used for Short Pulse Radar Type 1, then each additional waveform is generated with Test
B and must also be unigue and not repeated from the previous waveforms in Tests A or B.

For example if in Short Pulse Radar Type 1Test B a PRI of 3066 usec is selected, the number of pulses

)1 (19:-10° ‘l
1\360) | 3066 )|
would be Round up * = Round up {17.2} = 18.
Table 5a - Pulse Repetition Intervals Values for Test A
Pulse Repetition Frequency Pulse Repetition Frequency Pulse Repetition Interval
Number (Pulses Per Second) (Microseconds)

1930.5 518
2 1858.7 538
3 1792.1 558
4 1730.1 578
5 1672.2 598
6 1618.1 618
7 1567.4 638
8 1519.8 658
9 1474.9 678
10 1432.7 698
11 1392.8 718
12 1355 738
13 1319.3 758
14 1285.3 778
15 1253.1 798
16 12225 818
17 1193.3 838
18 1165.6 858
19 1139 878
20 1113.6 898
21 1089.3 918
22 1066.1 938
23 326.2 3066
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Table 6 — Long Pulse Radar Test Waveform

) Minimum .
Radar Pulse Chirp E Number of | Number of Percentage of Minimum
Type | Width Width (Hsec) | pulses per Bursts Sueeaeei] Number
(usec) (MHz) Burst Detection of Trials
5 50-100 5-20 1000-2000 1-3 8-20 80% 30

The parameters for this waveforms are randomly chosen. Thirty uniqgue waveforms are required for the
Long Pulse Radar Type waveforms. If more than 30 waveforms are used for the Long Pulse Radar
Type wave forms, then each additional waveform must also be unique and not repeated from the
previous waveforms.

Table 7 — Frequency Hopping Radar Test Waveform

Pulse _ Hopping Minimum o
Radar | .1 PRI Pulses per | Hopping Sequence | Percentage of | Minimum
Type (Lsec) (usec) Hop Rate (kHz) Length Successful Numper
" (msec) Detection of Trials
6 1 333 9 0.333 300 70% 30

For the Frequency Hopping Radar Type, the same Burst parameters are used for each wave form. The
hopping sequence is different for each wave form and a 100-length segment is selected from the

hopping sequence defined by the following algorithm:

The first frequency in a hopping sequence is selected randomly from the group of 475 integer frequencies
from 5250-5724MHz.Next,the frequency that was just chosen is removed from the group and a
frequency is randomly selected from the remaining 474 frequencies in the group. This process continues
until all 475 frequencies are chosen for the set. For selection of a random frequency, the frequencies
remaining within the group are always treated as equally likely.

Calibration of Radar Waveform

Radar Waveform Calibration Procedure

1) A 50 ohm load is connected in place of the spectrum analyzer, and the spectrum analyzer
is connected to place of the master

2) The interference Radar Detection Threshold Level is -62dBm + 0dBi +1dB = -61dBm that had
been taken into account the output power range and antenna gain.

3) The following equipment setup was used to calibrate the conducted radar waveform. A vector
signal generator was utilized to establish the test signal level for radar type 0. During this
process there were no transmissions by either the master or client device. The spectrum analyzer
was switched to the zero spans (time domain) at the frequency of the radar waveform generator.
Peak detection was used. The spectrum analyzer resolution bandwidth (RBW) and video
bandwidth (VBW) were set to 3
MHz. The spectrum analyzer had offset -1.0dB to compensate RF cable loss 1.0dB.

4) The vector signal generator amplitude was set so that the power level measured at the
spectrum analyzer was - -62dBm + 0dBi +1dB = -61dBm. Capture the spectrum analyzer plots on

short pulse radar waveform.

Conducted Calibration Setup
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TEST CONFIGURATION

Setup for Client with injection at the Master

Radar Test O
Signal Generator Master

Output Q

L{w 2-Way 2-Way

Splitter/ Splitter/
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Combiner Combiner
O O  Spectrum
uuT Analyzer
(Client) (with 10 dB internal
Attenuation)

TEST PROCEDURE

1. The radar pulse generator is setup to provide a pulse at frequency that the master and client are

operating. A type 0 radar pulse with a 1us pulse width and a 1428us PRI is used for the testing.

2. The vector signal generator is adjusted to provide the radar burst (18 pulses) at the level of

approximately -61dBm at the antenna port of the master device

3. A trigger is provided from the pulse generator to the DFS monitoring system in order to capture the

traffic and the occurrence of the radar pulse.

4. EUT will associate with the master at channel. The file “iperf.exe” specified by the FCC is streamed
from the PC 2 through the master and the client device to the PC 1 and played in full motion video
using Media Player Classic Ver. 6.4.8.6 in order to properly load the network for the entire period of the

test.

5. When radar burst with a level equal to the DFS Detection Threshold +1dB is generated on the
operating channel of the U-NII device. At time TO the radar waveform generator sends a burst of pulse

of the radar waveform at Detection Threshold +1dB.

6. Observe the transmissions of the EUT at the end of the radar Burst on the Operating Channel Measure
and record the transmissions from the UUT during the observation time (Channel Move Time). One 15
seconds plot is reported for the Short Pulse Radar Type 0. The plot for the Short Pulse Radar Types
start at the end of the radar burst. The Channel Move Time will be calculated based on the zoom in

600ms plot of the Short Pulse Radar Type

7. Measurement of the aggregate duration of the Channel Closed Transmission Time method. With the
spectrum analyzer set to zero span tuned to the center frequency of the EUT operating channel at the
radar simulated frequency, peak detection, and max hold, the dwell time per bin is given by: Dwell
(0.3ms) =S (12000ms) / B (4000); where Dwell is the dwell time per spectrum analyzer sampling bin, S
is sweep time and B is the number of spectrum analyzer sampling bins. An upper bound of the
aggregate duration of the intermittent control signals of Channel Closing Transmission Time is

calculated by: C (ms)= N X Dwell (0.3ms); where C is the Closing Time, N is the number of spectrum
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analyzer sampling bins (intermittent control signals) showing a U-NII transmission and Dwell is the

dwell time per bin.

8. Measurement the EUT for more than 30 minutes following the channel move time to verify that no

transmission or beacons occur on this channel.

TEST MODE:
Please refer to the clause 3.3

TEST RESULTS
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6. Test Setup Photos of the EUT

Conducted Emissions (AC Mains)

Radiated Emissions
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DFS

7. External and Internal Photos of the EUT

Reference to the test report No.: CHTEW19070044
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