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Equipment under Test
Model /Type

Series Model No.

Applicant

Address

Manufacturer

Address

Report No.: BSL24070301P01-R04

TEST REPORT

Smartphone

UBS

i15proMax,i16proMax,i17proMax,C15proMax,A15proMax,S24 Ultra,
S25Ultra,GT10 Pro, C20 Pro,C20 Art Edition, Povo5, Povo5pro,
Povo6pro,M6 Pro,Reno10pro+,F5 Pro,S30Ultra,M13pro,U18, U20,
u21, U22, U29, U30,U31, PU31, PU20

Shenzhen MuLan E-commerce Co., Ltd

B-35, West 9th Floor, Building 3, SEG Science and Technology
Park, Licun Community, Huagiangbei Street, Futian District,
Shenzhen, China

Shenzhen MuLan E-commerce Co., Ltd

B-35, West 9th Floor, Building 3, SEG Science and Technology
Park, Licun Community, Huagiangbei Street, Futian District,
Shenzhen, China

Test Result:

PASS

The test report merely corresponds to the test sample.
It is not permitted to copy extracts of these test result without the written permission of the test

laboratory.

Page 2 of 55



BSL

BSL Testing Co.,Ltd. Report No.: BSL24070301P01-R04
Contents
1 TEST ST AND A RD S it rs s asa——_—— et reesnsnasssssrrrreeanannsasaan e resereesnnnnnnnnnn 4
72 30N (01 N /O 5
2 €T =Y =TI 2 1= 4 = 1 5
20728 =4 o Yo [T 1o 8 =X =T o T o1 oY T 5
2.3 EQUIPMENt UNAEr TESt .......ceeneeeemnmememerernnrrrris s s s s rs s s ssrsssssesssssssssssssssssasssasssssssssssssssssssssssnmnnnnsnnnsnnnnnsnnnnnns 5
2.4 Short description of the Equipment under Test (EUT) ..o 5
2838 =108 I 7= = 1A Te o TN 4 Lo Yo [ 6
2.6 Block Diagram Of T@St SETUP .......ccuiiiiiiiiiiiiii e smn e s e mn e e e e snmn e e e e e s nmnnes 6
2.7 Related Submittal(s) / Grant (S) .....cccoocmiriiiiiiiiri e 6
28 - 28 11 o Yo |1 o= 1 4 oY o = 6
3 TEST ENVIRONMENT o oiicciiiiiiiiiiisessiiiiiessssssssssssssssieieessssssssssssssteeesssssssssssssseesessssssssssssseerenseessnnns 7
3.1 Address of the test [aboratory ... ———————— 7
B B0 I 1= B T | 1 7
3.3 ENVIronmental CONItIONS .......iiiiieiiiiiiiiiiiie i irse e resss s resss s rens s s rssssssraassssstranssssresssssstennnsssnsennsssssennnssnren 7
B == DT = o 1] 4o o 8
3.5 Statement of the measurement uncertainty ..........ccccccciiiiic e —————— 8
3.6 Equipments Used during the TesSt ... me e mn e e mmnn e 9
4 TEST CONDITIONS AND RESULTS .ciiiiiiiiiiieeeiiiniriresssssssssssssserssssssssssssssssesessssssssssssssensens 11
4.1 AC Power CondUCted EMISSION .....cuuuuiiiiiiiiiieieeeiiiirirrsressssssssssssesressssnssssssssereerssssnssssssssssersessnsssssnnsssesrens 1
L W 8 22 Vo [ 1 =Y o [N = 4T £ oY 1 1P 14
4.3 Maximum Peak Conducted OQULPUL POWET ...........cuiiiiiiiciieereeissccssere e s s s ssmss e s s ss s ssms e s e s ssssssmnne e s nssnnsnnnes 23
L 0 e AT T =Y ox {1 I 1= T | R 25
4.5 Emission Bandwidth (26dBm Bandwidth)...........ccociiiiiicc e 32
4.6 Minimum Emission Bandwidth (6dBm Bandwidth)............ccooiiii s 36
A T ) oy = 2= 0 Lo = 4T == o o 40
4.8 SPURIOUS RF CONDUCTED EMISSIONS ......ccooeiiiiiiiiiiisssssssniiiisssssssssssssssessessssssssssssssssessssnssssssssssnen 45
4.9 FrequencCy Stability ... e 51
g 0N 1 2= o1 B T =Y o [T = 4 =Y o 53
5 TEST SETUP PHOTOS OF THE EUT . ciciiiiiiiiiiieessiiiisssssssssssssssssssessssssssssssssssesssssssnnsns 54
LI o 0 T 0 2 T o T e N o S O 55

Page 3 of 55



BSL

BSL Testing Co.,Ltd. Report No.: BSL24070301P01-R04

1 TEST STANDARDS

The tests were performed according to following standards:

FCC Rules Part 15 Subpart E—Unlicensed National Information Infrastructure Devices
ANSI C63.10-2013: American National Standard for Testing Unlicensed Wireless Devices
KDB789033 D02: General UNII Test Procedures New Rules v02r01
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2 SUMMARY

2.1 General Remarks

Report No.: BSL24070301P01-R04

Date of receipt of test sample

July 22, 2024

Testing commenced on

July 22, 2024

Testing concluded on

August 12, 2024

2.2 Product Description

Product Name:

Smartphone

Model/Type reference:

UBS

Power supply:

DC 5V by USB port or DC 3.85V from Battery (3.85V, 4050mAh, 15.6Wh)

Adapter information

Model: MC27
Input: DC 5V 0.5A

Manufacture: Shenzhen Soai Zhiyuan Technology Co., LTD

testing sample ID:

BSL24070301P01-R01-1# (Engineer sample),

BSL24070301P01-R01-2# (Normal sample)

Hardware version:

/

Software version:

/

WIFI :
20MHz system 40MHz system 80MHz system | 160MHz system
. 802.11a
Supported type: 802.11n :(5)22.'11 113"0 802.11ac N/A
802.11ac
Modulation: 5180MHz-5240MHz | 5190MHz-5230MHz 5210MHz N/A
5745MHz-5825MHz | 5755MHz-5795MHz 5775MHz
Operation frequency: OFDM OFDM OFDM N/A
Channel number: 9 4 2 N/A
Channel separation: 20MHz 40MHz 80MHz N/A

Antenna type:

FPC antenna

Antenna gain:

2.66dBi

2.3 Equipment Under Test

Power supply system utilised

Power supply voltage

O| 230V /50 Hz

O| 120V / 60Hz

® 5V DC

0|24V DC

O| Other (specified in blank below)

2.4 Short description of the Equipment under Test (EUT)

This is Smartphone.

For more details, refer to the user’s manual of the EUT.

Page 5 of 55




BSL

BSL Testing Co.,Ltd.

2.5 EUT operation mode

The Applicant provides communication tools software (AT command) to control the EUT for staying in

continuous transmitting (Duty Cycle more than 98%) and receiving mode for testing.

Report No.: BSL24070301P01-R04

All test performed at the low, middle and high of operational frequency range of each mode.

Operation Frequency List WIFI on 5G Band:

20MHz 40MHz 80MHz
Operating band Frequency Frequency Frequency
Channel (MHz) Channel (MHz) Channel (MHz)
36 5180
U-NII 1 40 5200 38 5190 42 5210
(5150MHz-5250MHz) 44 5220 46 5230
48 5240
- i 151 5755
U-NII 3 157 5785 155 5775
(5725MHz-5850MHz) 161 5805 159 5795
165 5825 -- -- -- --

Note: The line display in grey is those Channels/Frequencies select to test in this report for each operation

mode.

2.6 Block Diagram of Test Setup

EUT

DC 5V from Adapter

2.7 Related Submittal(s) / Grant (s)
This submittal(s) (test report) is intended for filing to comply with Section 15.407 of the FCC Part 15, Subpart

E Rules.

2.8 Modifications

No modifications were implemented to meet testing criteria.
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3 TEST ENVIRONMENT

3.1 Address of the test laboratory

BSL Testing Co., Ltd.
1/F, Building B, Xinshidai GR Park,Shiyan Street, Bao'an District, Shenzhen,Guangdong, 518052,
People’s Republic of China

3.2 Test Facility

FCC-Registration No.: 562200 Designation Number: CN1338

BSL Testing Co.,Ltd. has been listed on the US Federal Communications Commission list of test facilities
recognized to perform electromagnetic emissions measurements.

Industry Canada Registration Number. Is: 11093A CAB identifier: CN0019
The Laboratory has been registered by Certification and Engineering Bureau of Industry Canada for radio
equipment testing.

A2LA-Lab Cert. No.: 4707.01

BSL Testing Co.,Ltd. has been listed by American Association for Laboratory Accreditation to perform
electromagnetic emission measurement.

The 3m-Semi anechoic test site fulfils CISPR 16-1-4 according to ANSI C63.10 and CISPR 16-1-4:2010.

3.3 Environmental conditions

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

Temperature: 25°C
Humidity: 45 %
Atmospheric pressure: 950-1050mbar

Conducted testing:

Temperature: 25°C

Humidity: 44 %

Atmospheric pressure: 950-1050mbar
AC Power Conducted Emission

Temperature: 24°C

Humidity: 44 %

Atmospheric pressure: 950-1050mbar
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3.4 Test Description

FCC Requirement

FCC Part 15.207 AC Power Conducted Emission PASS
FCC Part 15.407(a) Emission Bandwidth(26dBm Bandwidth) PASSnotet
FCC Part 15.407(e) Minimum Emission Bandwidth(6dBm Bandwidth) PASSnote2
FCC Part 15.407(a) Maximum Conducted Output Power PASS
FCC Part 15.407(a) Peak Power Spectral Density PASS
FCC Part 15.407(g) Frequency Stability PASS
FCC Part 15.407(b) Undesirable emission PASS
FCC Part 15.407(b)/15.205/15.209 Radiated Emissions PASS
BRI
15.407(b) Spurious Emissions at Antenna Terminals PASS
FCC Part 15.407(h) Dynamic Frequency Selection N/A Note 3
FCC Part 15.203/15.247(b) Antenna Requirement PASS
FCC Part 15.407(c) Automatically discontinue transmission PASSnotes

Note 1: Apply to U-NII 1, U-NII 2A, and U-NII 2C band.
Note 2: Apply to U-NII 3 band only.
Note 3: This device not work in DFS band.
Note 4: While the EUT is not transmitting any information, the EUT can automatically discontinue
transmission and become standby mode for power saving. The EUT can detect the controlling signal of
ASK message transmitting from remote device and verify whether it shall resend or discontinue
transmission. (Manufacturer declare)
Data Rate Used:
Preliminary tests were performed in different data rate to find the worst radiated emission. The data rate
shown in the table below is the worst-case rate with respect to the specific test item. Investigation has been
done on all the possible configurations for searching the worst cases. The following table is a list of the test
modes shown in this test report.

Test ltems Mode Data Rate
MMaximum Conducted Output Power 11a/OFDM 6 Mbps
Power Spectral Density
Emission Bandwidth(26dBm Bandwidth) 11n(20MH2),11ac(20MHz)/OF DM 7.2 Mbps
Minimum Emission Bandwidth(6dBm Bandwidth) 11n(40MHz),11ac(40MHz)/OF DM 15.0Mbps
Undesirable emission
Frequency Stability 11ac(80MHz)/OFDM 65.0Mbps

3.5 Statement of the measurement uncertainty

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

Hereafter the best measurement capability for BSL Testing Co., Ltd.
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Report No.: BSL24070301P01-R04

Measurement
Test Range Uncertainty Notes
Radiated Emission 30~1000MHz 4.06 dB (1)
Radiated Emission 1~18GHz 5.14 dB (1)
Radiated Emission 18-40GHz 5.38 dB (1)
Conducted Disturbance 0.15~30MHz 2.14 dB (1)

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

3.6 Equipments Used during the Test

Conducted Emission

Test Equipment Manufacturer Model Serial No. Date of Cal. Due Date
Shielding Room ZhongYu Electron |7.3(L)x3.1(W)x2.9(H) BSL252 2023-10-28 | 2024-10-27
EMI Test Receiver R&S ESCI 7 BSL552 2023-10-28 | 2024-10-27
Coaxial Switch ANRITSU CORP MP59B BSL225 2023-10-28 | 2024-10-27
ENV216 2-L-V-
ROHDE&SCHWARZ ENV216 BSL226 2023-10-28 | 2024-10-27
NETZNACHB.DE
Coaxial Cable BSL N/A BSL227 N/A N/A
EMI Test Software AUDIX E3 N/A N/A N/A
Thermo meter KTJ TA328 BSL233 2023-10-28 | 2024-10-27
) Elektronik-
Absorbing clamp . ) MDS21 BSL229 2023-10-28 | 2024-10-27
Feinmechanik
LISN R&S ENV216 308 2023-10-28 | 2024-10-27
LISN R&S ENV216 314 2023-10-28 | 2024-10-27
Radiation Test equipment
Test Equipment Manufacturer Model Serial No. Date of Cal. Due Date
3m Semi- Anechoic
ZhongYu Electron |9.2(L)*6.2(W)* 6.4(H) BSL250 2023-10-28 | 2024-10-27
Chamber
Control Room ZhongYu Electron |6.2(L)*2.5(W)* 2.4(H) BSL251 N/A N/A
EMI Test Receiver | Rohde & Schwarz ESU26 BSL203 2023-10-28 | 2024-10-27
, i SCHWARZBECK
BiConiLog Antenna VULB9163 BSL214 2023-10-28 | 2024-10-27
MESS-ELEKTRONIK
Double -ridged SCHWARZBECK
) BBHA 9120 D BSL208 2023-10-28 | 2024-10-27
waveguide horn  [MESS-ELEKTRONIK
Horn Antenna ETS-LINDGREN 3160 BSL217 2023-10-28 | 2024-10-27
EMI Test Software AUDIX E3 N/A N/A N/A
Coaxial Cable BSL N/A BSL213 2023-10-28 | 2024-10-27
Coaxial Cable BSL N/A BSL211 2023-10-28 | 2024-10-27
Coaxial cable BSL N/A BSL210 2023-10-28 | 2024-10-27
Coaxial Cable BSL N/A BSL212 2023-10-28 | 2024-10-27
Amplifier(100kHz-
HP 8347A BSL204 2023-10-28 | 2024-10-27
3GHz)
Amplifier(2GHz-
HP 84722A BSL206 2023-10-28 | 2024-10-27
20GHz)
o AFS33-18002
Amplifier (18-26GHz)| Rohde & Schwarz BSL218 2023-10-28 | 2024-10-27
650-30-8P-44
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Report No.: BSL24070301P01-R04

Band filter Amindeon 82346 BSL219 2023-10-28 | 2024-10-27
Power Meter Anritsu ML2495A BSL540 2023-10-28 | 2024-10-27
Power Sensor Anritsu MA2411B BSL541 2023-10-28 | 2024-10-27
Wideband Radio
Communication Rohde & Schwarz CMW500 BSL575 2023-10-28 | 2024-10-27
Tester
Splitter Agilent 11636B BSL237 2023-10-28 | 2024-10-27
Loop Antenna ZHINAN ZN30900A BSL534 2023-10-28 | 2024-10-27
Breitband
SCHWARZBECK BBHA 9170 BSL579 2023-10-28 | 2024-10-27
hornantenne
Amplifier TDK PA-02-02 BSL574 2023-10-28 | 2024-10-27
Amplifier TDK PA-02-03 BSL576 2023-10-28 | 2024-10-27
PSA Series Spectrum
Rohde & Schwarz FSP BSL578 2023-10-28 | 2024-10-27
Analyzer
RF Conducted Test:
Test Equipment Manufacturer Model Serial No. Date of Cal. Due Date
MXA Signal Analyzer Agilent N9020A BSL566 2023-10-28 | 2024-10-27
EMI Test Receiver R&S ESCI7 BSL552 2023-10-28 | 2024-10-27
Spectrum Analyzer Agilent E4440A BSL533 2023-10-28 | 2024-10-27
MXG vector Signal
vector signa Agilent N5182A BSL567 2023-10-28 | 2024-10-27
Generator
ESG Analog Signal
nalog =igna Agilent E4428C BSL568 2023-10-28 | 2024-10-27
Generator
USB RF Power
DARE RPR3006W BSL569 2023-10-28 | 2024-10-27
Sensor
RF Switch Box Shongyi RFSW3003328 BSL571 2023-10-28 | 2024-10-27
Programmable
Constant Temp & WEWON WHTH-150L-40-880 BSL572 2023-10-28 | 2024-10-27

Humi Test Chamber
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4 TEST CONDITIONS AND RESULTS

41 AC Power Conducted Emission

TEST CONFIGURATION

Vert. reference

plane
/_ EMI receiver
—
ooog
5888 ©

EUT @ O

= &

A

LISN / ¥

Reference ground plane

TEST PROCEDURE

1 The equipment was set up as per the test configuration to simulate typical actual usage per the user’s
manual. The EUT is a tabletop system, a wooden table with a height of 0.8 meters is used and is placed on
the ground plane as per ANSI C63.10-2013.

2 Support equipment, if needed, was placed as per ANSI C63.10-2013

3 All I/O cables were positioned to simulate typical actual usage as per ANSI C63.10-2013

4 The EUT received power from adapter, the adapter received AC120V/60Hz and AC 240V/60Hz power
through a Line Impedance Stabilization Network (LISN) which supplied power source and was grounded to
the ground plane.

5 All support equipments received AC power from a second LISN, if any.

6 The EUT test program was started. Emissions were measured on each current carrying line of the EUT
using a spectrum Analyzer / Receiver connected to the LISN powering the EUT.The LISN has two
monitoring points: Line 1 (Hot Side) and Line 2 (Neutral Side). Two scans were taken: one with Line 1
connected to Analyzer / Receiver and Line 2 connected to a 50 ohm load; the second scan had Line 1
connected to a 50 ohm load and Line 2 connected to the Analyzer / Receiver.

7 Analyzer / Receiver scanned from 150 KHz to 30MHz for emissions in each of the test modes.

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

AC Power Conducted Emission Limit

For intentional device, according to § 15.207(a) AC Power Conducted Emission Limits is as following:

Limit (dBuV)
Frequency range (MHz) Quasi-peak Average
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 RESULTS
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Power supply: DS\CS thg/%doaﬁ;er Polarization L

i00m  de

a0 !

BN

o

i r—-L_._’__H—_ . FCC OF

=4 %}‘ FOC A=

a0 M%M
J[.aem

-

|

40 .

0150 105 Mz} CYiT 30.000
No- | e | (aBu) | (@B) | aBuv) | @Buv) | (@B) | == PP
1 0.1500 4472 16.58 61.30 66.00 | 470 | QP P
i 0.1544 36.37 16.61 a2.98 0.6 |-278 | AVG | P
3 0.2489 39.79 16.72 26.01 61.79 | -528 | QP P
4 0.9230 2382 16.63 4045 4600 (555 | AVG | P
2 1.1670 3461 16.60 o1. 21 2600 (479 | QP P
L 1.3425 24 63 16.57 4120 4500 (480 | AVG | P
¥ 1.6724 2334 16.53 39.87 4600 (613 | AVG | P
8 1.7700 34 20 16.52 a0.72 26.00 [-528| QP P
9 2.5080 3377 16.41 5018 26.00 |[-582 | QP P
10 26114 2269 16.40 39.09 4600 (691 | AVG | P
11 4 0918 23.80 16.21 40.01 4600 (599 | AVG | P
12 4.1863 30.79 16.20 21.99 26.00 | -4.01 QP P

Note:1).Level (dBpV)= Reading (dBuV)+ Factor (dB)
2). Factor (dB)=insertion loss of LISN (dB) + Cable loss (dB)
3). Margin(dB) = Limit (dBuV) - Level (dBuV)
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Report No.: BSL24070301P01-R04

Power supply: DiCS:/ZB)\I/%%aﬁ;er Polarization N
i dBu
1]

-

-0

-4l

0150 0500 1] 5.000 0000
No. | Tk ” | @Buv) | @By | (@Buv) | @Buv) | (dB) | > |PPF
1 01544 4347 1753 61.00 6276 | 476 | QP P
2 0.40861 3433 17.52 21,85 of.73 | -588 | QP P
3 04107 2344 17.52 4096 4763 | 667 | ANVNG | P
4 05127 20.61 17.52 3813 4600 | -7&67 | AVG | P
9 0.9150 3311 17.51 =062 26.00 | 538 | QP P
6 0.9240 23.34 17.51 40.85 4600 | -515 | AVG | P
i 1.4144 30.63 17.49 4812 2600 |-788 | QP P
8 1.9185 21.71 17 .48 3919 4600 | -681 | AVG | P
9 2.3413 22 .60 17.46 40.06 4500 | -594 | AVG | P
10 * 3.9839 3453 17.42 51.95 2600 | 405 | QP P
11 6.0314 33.96 17.56 51.52 6000 | -B48 | QP P

Note:1).Level (dBuV)= Reading (dBuV)+ Factor (dB)
2). Factor (dB)=insertion loss of LISN (dB) + Cable loss (dB)
3). Margin(dB) = Limit (dBpV) - Level (dBuV)
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4.2 Radiated Emission

Limit

The maximum emissions outside of the frequency bands of operation shall be attenuated in accordance with
the following limits:

(1) For transmitters operating in the 5.15-5.25 GHz band: All emissions outside of the 5.15-5.35 GHz band
shall not exceed an e.i.r.p. of =27 dBm/MHz.
(2) For transmitters operating in the 5.25-5.35 GHz band: All emissions outside of the 5.15-5.35 GHz band
shall not exceed an e.i.r.p. of =27 dBm/MHz.
(3) For transmitters operating in the 5.47-5.725 GHz band: All emissions outside of the 5.47-5.725 GHz band
shall not exceed an e.i.r.p. of =27 dBm/MHz.
(4) For transmitters operating in the 5.725-5.85 GHz band: All emissions shall be limited to a level of =27
dBm/MHz at 75 MHz or more above or below the band edge increasing linearly to 10 dBm/MHz at 25 MHz
above or below the band edge, and from 25 MHz above or below the band edge increasing linearly to a level
of 15.6 dBm/MHz at 5 MHz above or below the band edge, and from 5 MHz above or below the band edge
increasing linearly to a level of 27 dBm/MHz at the band edge.

Undesirable emission limits

Requirement Limit(EIRP) Limit (Field strength at 3m) note1
15.407(b)(1)

15.407(b)(2) ) .

15.407(b)(3) PK:-27(dBm/MHz) PK:68.2(dBuV/m)
15.407(b)(4)

Note1: The following formula is used to convert the equipment isotropic radiated power (eirp) to
field strength:

E

_ % V3O \im, where P is the eirp (Watts)

(5) Unwanted emissions below 1 GHz must comply with the general field strength limits set forth in §15.209
(6)In addition, radiated emissions which fall in the restricted bands, as defined in §15.205(a), must also
comply with the radiated emission limits specified in §15.209(a)

Radiated emission limits

Frequency (MHz) Distance (Meters) Radiated (dBpV/m) Radiated (pV/m)
0.009-0.49 3 20log(2400/F(KHz))+40log(300/3) 2400/F(KHz)
0.49-1.705 3 20log(24000/F(KHz))+ 40log(30/3) 24000/F(KHz)

1.705-30 3 20log(30)+ 40log(30/3) 30
30-88 3 40.0 100
88-216 3 43.5 150
216-960 3 46.0 200
Above 960 3 54.0 500
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TEST CONFIGURATION

(A) Radiated Emission Test Set-Up, Frequency Below 30MHz

RX Antenna

| EUT Turn Table
v

IO.B m

Ground Plane —

Receiver | |

(B) Radiated Emission Test Set-Up, Frequency below 1000MHz

Ant. feed
point

'|+‘H_E:} 1-4 m
| EUT I /Tuanalle

A
w
=

IO.B m

Ground Plane

Receiver | "

(C) Radiated Emission Test Set-Up, Frequency above 1000MHz

A
Ant. feed |
point i
< 3m ———» Ll
EUT
e 1-4 m
Turn Table
1.5m
Y A A%

Ground Plane
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TEST PROCEDURE

1.  Below 1GHz measurement the EUT is placed on a turntable which is 0.8m above ground plane, and
above 1GHz measurement EUT was placed on a low permittivity and low loss tangent turn table which is
1.5m above ground plane.

2.  Maximum procedure was performed by raising the receiving antenna from 1m to 4m and rotating the turn
table from 0°C to 360°C to acquire the highest emissions from EUT

3. And also, each emission was to be maximized by changing the polarization of receiving antenna both
horizontal and vertical.

4. Repeat above procedures until all frequency measurements have been completed.

5. Radiated emission test frequency band from 9KHz to 40GHz.
6. The distance between test antenna and EUT as following table states:
Test Frequency range Test Antenna Type Test Distance
9KHz-30MHz Active Loop Antenna 3
30MHz-1GHz Bilog Antenna 3
1GHz-18GHz Horn Antenna 3
18GHz-25GHz Horn Anternna 1
7. Setting test receiver/spectrum as following table states:
Test Frequency range Test Receiver/Spectrum Setting Detector
9KHz-150KHz RBW=200Hz/VBW=3KHz,Sweep time=Auto QP
150KHz-30MHz RBW=9KHz/VBW=100KHz,Sweep time=Auto QP
30MHz-1GHz RBW=120KHz/VBW=1000KHz,Sweep time=Auto QP
Peak Value: RBW=1MHz/VBW=3MHz,
Sweep time=Auto
1GHz-40GHz Average Value: RBW=1MHz/VBW=10Hz, Peak
Sweep time=Auto

TEST RESULTS

Between 9KHz — 30MHz
The emission from 9 kHz to 30MHz was pre-tested and found the result was 20dB lower than the limit, and
according to 15.31(0) & RSS-Gen 6.13, the test result no need to reported.
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For 30MHz-1GHz

Temperature: 26°C Relative Humidity: 54%
Pressure: 101 kPa Test Voltage: DC 3.85V
Test Mode: TX(5.2G)- 802.11a CH36

Horizontal

0. 000 000 [ Hz) RITN] 10000, 000

Mo Frequency | Reading | Factor Level Limit |Margin Nletecs
' (MHz) (dBuY) | (dB/m) |(dBuVim)|(dBuvim)| (dB)

41.7129 31.00 -16.35 1465 40.00 |(-2535| peak

679128 36.96 -18.31 18.65 40.00 |[-21.35| peak

110.1816 34.00 -18.54 15.06 4350 |-25.44| peak

210.0481 3737 -19.33 18.04 4350 |(-2545| peak

271.3245 3428 -16.50 17.78 45.00 |-28.22| peak

651.9415 2707 -7.03 20.04 4500 |[-2595| peak

SNl@m |tk =

* | 19B8.9796 3071 -4.81 2610 45600 |(-1990| peak

Note:1).Level (dBuV/m)= Reading (dBuV)+ Factor (dB/m)
2). Factor(dB/m)=Antenna Factor (dB/m) + Cable loss (dB) - Pre Amplifier gain (dB)
3). Margin(dB) = Limit (dBuV/m) - Level (dBuV/m)
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Vertical

g dBEuV/m

Fi]

[ I £

FCC
Al
, [
40 1
. 1] MWW

30,000 000 HHz] 0000 T000.000

e Frequency | Reading | Factor Level Limit |Margin
: (MHz) (dBuv) | (dB/m) |(dBu\Im)|(dBuv/m)| (dB)

o4 2608 IFAT -16.77 20.40 40.00 |-19.60| peak
67.7245 3725 -20.65 16.60 40.00 |-23.40| peak
159.2247 37.62 -15.54 2168 43.50 |-21.82| peak
235.8163 44 22 -16.08 2614 45.00 |-19.86| peak
444 8514 30.78 -11.759 18.99 46.00 |-27.01 | peak
* | 7166820 3377 -6.10 27 67 46.00 |-18.33| peak

B len|de|ca|pa| =

Note:1).Level (dBuV/m)= Reading (dBuV)+ Factor (dB/m)
2). Factor(dB/m)=Antenna Factor (dB/m) + Cable loss (dB) - Pre Amplifier gain (dB)
3). Margin(dB) = Limit (dBpV/m) - Level (dBuV/m)
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Temperature: 26°C Relative Humidity: 54%
Pressure: 101 kPa Test Voltage: DC 3.85V
Test Mode: TX(5.8G) - 802.11a CH149
Horizontal

gD OBuVim

Fii]

=]

FCLC
51
: [

1] 1

=0

0

-
-39
-4
30,000 B0 iHiiz) 0000 ' 100000
Mo Frequency | Reading | Factor Level Limit |Margin Detecd
' {MHz]) (dBuY) | {(dBim) |{dBuVim)|{dBuVim)| (dB)

1 43 5056 31.83 -16.44 15.39 40.00 |(-2461| peak
2 23.8817 32 56 -16.73 15.83 4000 (-2417| peak
3 * 67.9128 36.96 -18.31 18.65 40.00 (-21.35| peak
4 157.5586 3272 -15.93 16.79 4350 |(-26.71| peak
2 2666089 36.20 -16.69 19.81 4600 |(-26.19| peak
6 7116734 28.69 623 2246 46.00 |(-23.54| peak

Note:1).Level (dBuV/m)= Reading (dBuV)+ Factor (dB/m)
2). Factor(dB/m)=Antenna Factor (dB/m) + Cable loss (dB) - Pre Amplifier gain (dB)
3). Margin(dB) = Limit (dBuV/m) - Level (dBuV/m)
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Vertical

EOO dBEGVm

E B & 8 E &g

-2m
-1
-4
30,000 G000 MHz] T00.00 1000000
No Frequency | Reading | Factor Level Limit |Margin Dietect
f {MHz) (dBuY) | (dB/m) [{dBuV/m)|(dBuV/m)| (dB)
L R 27. 1914 36.48 -16.93 19.55 4000 |-2045| peak
2 71.0802 7.4 -18.87 1647 4000 (-21.53| peak
3 93111 41.83 -20.41 2142 4350 |-22.08| peak
= 159.2249 37.62 -15.94 21.68 4350 |-21.82| peak
2 2358163 41.72 -18.08 2364 46.00 (-2236| peak
6 6294772 21.40 -7.39 24 01 45.00 (-2199| peak

Note:1).Level (dBuV/m)= Reading (dBuV)+ Factor (dB/m)

2). Factor(dB/m)=Antenna Factor (dB/m) + Cable loss (dB) - Pre Amplifier gain (dB)

3). Margin(dB) = Limit (dBpV/m) - Level (dBuV/m)
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For 1GHz to 40GHz

Report No.: BSL24070301P01-R04

Note: All 802.11a/n/ac (HT20), 802.11n/ac (HT40) and 802.11ac (HT80) modes have been tested for above
1GHz test, only the worst case 802.11a(HT20) was recorded.
U-NIl 1 & 802.11a Mode (above 1GHz)

Tested Frequenc Emission |Detector| ANT Limit Marain Raw |Antenna| Cable | Pre- |Correction
Channel (I\chHz) Y Limit Mode Pol |(dBuV/m) (dg) Value | Factor | Factor |amplifier| Factor
(dBuV/m) (dBuV) | (dB/m) | (dB) (dB) (dB/m)
5150.00 53.84 PK H 68.20 14.36 50.85 | 3240 | 5.1 34.52 2.99
36 5150.00 43.62 AV H 54.00 10.38 40.63 | 32.40 | 5.11 34.52 2.99
5158MHz | 10360.00 42.70 PK H 68.20 25.50 35.54 | 36.51 5.86 | 35.21 7.16
40 10400.00 42.97 PK H 68.20 25.23 35.68 | 36.58 | 5.96 | 35.25 7.29
5200MHz - - -- -- - -- -- -- - -- --
48 5350.50 43.29 PK H 68.20 24.91 40.25 | 3245 | 522 | 34.63 3.04
5240MHz 10480.00 42.98 PK H 68.20 25.22 35.63 | 36.68 | 6.21 35.54 7.35
Emission |Detector| . . Raw |Antenna| Cable | Pre- |Correction
gﬁ:;enil Fr?&ﬁzr;cy Limit Mode Al\jl\(l)'ll' ( dIIB_LnC;;m) I\/I(?jrg)m Value | Factor | Factor |amplifier| Factor
(dBuV/m) (dBuV) | (dB/m) | (dB) (dB) (dB/m)
5150.00 53.62 PK \Y 68.20 14.58 50.63 | 32.40 | 5.1 34.52 2.99
36 5150.00 43.62 AV \Y 54.00 10.38 40.63 | 32.40 | 5.11 34.52 2.99
5158MHz | 10360.00 42.78 PK \Y 68.20 25.42 35.62 | 36.51 5.86 | 35.21 7.16
40 10400.00 47.55 PK \Y 68.20 20.65 40.26 | 36.58 | 596 | 35.25 7.29
5200MHz - - -- -- - -- -- -- - -- --
48 5350.50 48.27 PK \Y 68.20 19.93 4523 | 3245 | 522 | 34.63 3.04
5240MHz 10480.00 47.60 PK \Y 68.20 20.60 40.25 | 36.68 | 6.21 35.54 7.35
U-NII 3 & 802.11a Mode (above 1GHz)
Emission |Detector| . . Raw |Antenna| Cable Pre- |Correction
(DTI'?aSrE?\cejzl Fr?&llj_g;cy Limit Mode AE,'\CI)T ( dlé::?/'/tm) I\/I(z%:;)m Value | Factor | Factor |amplifier| Factor
(dBuV/m) (dBuV) | (dB/m) | (dB) (dB) (dB/m)
5720.00 55.06 PK H 68.20 13.14 50.26 | 34.21 5.11 34.52 4.80
149 5720.00 4515 AV H 54.00 8.85 40.35 | 34.21 5.11 34.52 4.80
5745MHz | 11490.00 47.46 PK H 68.20 20.74 38.46 | 38.35 | 5.86 | 35.21 9.00
157 11570.00 49.57 PK H 68.20 18.63 40.25 | 38.61 596 | 35.25 9.32
5785MHz - - - - - -- -- - - - -
165 5855.00 48.36 PK H 68.20 19.84 43.21 3456 | 522 | 34.63 5.15
5825MHz 1 16?_0.00 47_._1 4 PK H 68_._20 21_._06 37_._69 38_._78 6.51 35_._54 9._4}5
Emission [Detector . . Raw |Antenna| Cable Pre- |Correction
Jﬁ:;iil Fr?&llj_lezr;cy Limit Mode Al‘jl\glr ( dé‘:{}'/tm) I\/I(erg;n Value | Factor | Factor |amplifier| Factor
(dBuV/m) (dBuV) | (dB/m) | (dB) (dB) (dB/m)
5720.00 55.04 PK \Y 68.20 13.16 50.24 | 34.21 5.11 34.52 4.80
149 5720.00 45.16 AV \Y 54.00 8.84 40.36 | 34.21 5.11 34.52 4.80
5745MHz | 11490.00 45.59 PK \Y 68.20 22.61 36.59 | 38.35 | 5.86 | 35.21 9.00
157 11570.00 49.48 PK \Y 68.20 18.72 40.16 | 38.61 5.96 | 35.25 9.32
5785MHz - - - -- - -- -- -- - -- --
165 5855.00 49.38 PK \Y 68.20 18.82 4423 | 3456 | 522 | 34.63 5.15
5825MHz 11650.00 48.71 PK \Y 68.20 19.49 39.26 | 38.78 | 6.21 35.54 9.45

Page 21 of 55




BSL

BSL Testing Co.,Ltd. Report No.: BSL24070301P01-R04

REMARKS:

1. Emission level (dBuV/m) =Raw Value (dBuV)+Correction Factor (dB/m)

2. Correction Factor (dB/m) = Antenna Factor (dB/m)+Cable Factor (dB)-Pre-amplifier Factor

3. Margin value = Limit value- Emission level.

4. -- Mean the other emission levels were very low against the limit.

5. RBW1MHz VBW3MHz Peak detector is for PK value; RBW 1MHz VBW10Hz Peak detector is for AV value.
6. Worst case data at 6Mbps at IEEE 802.11a; MCSO0 at IEEE 802.11n HT20, |IEEE 802.11n HT40, IEEE
802.11ac VHT20 ,IEEE 802.11ac VHT40 and IEEE 802.11ac VHT80;
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4.3 Maximum Peak Conducted Output Power
Limit

For the band 5.15-5.25 GHz.

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted output power
over the frequency band of operation shall not exceed 1 W provided the maximum antenna gain does not
exceed 6 dBi.

(ii) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted output power
over the frequency band of operation shall not exceed 1 W provided the maximum antenna gain does not
exceed 6 dBi.

(iii) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W.

(iv) For client devices in the 5.15-5.25 GHz band, the maximum conducted output power over the frequency
band of operation shall not exceed 250 mW provided the maximum antenna gain does not exceed 6 dBi.

For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum conducted output power over the
frequency bands of operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26
dB emission bandwidth in megahertz.

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band of operation
shall not exceed 1 W

Test Procedure

Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to the power
Sensor.

Test Configuration

EUT Power Sensor
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Test Results

Report No.: BSL24070301P01-R04

U-NII 1
Type Channel Out[():égc))wer Limit (dBm) Result

36 9.635

802.11a 40 9.765 23.98 Pass
48 9.564
36 8.635

802.11n(HT20) 40 8.562 23.98 Pass
48 8.021
38 7.635

802.11n(HT40) 23.98 Pass
46 7.542
36 7.523

802.11ac(HT20) 40 5.652 23.98 Pass
48 5.354

802.11ac(HT40) % 5123 23.98 Pass
46 5.032

802.11ac(HT80) 42 3.254 23.98 Pass

U-NII 3
Type Channel Out?:égt;wer Limit (dBm) Result

149 6.854

802.11a 157 6.562 30.00 Pass
165 6.235
149 5.856

802.11n(HT20) 157 5.658 30.00 Pass
165 5.465

802.11n(HT40) 1o 489 30.00 Pass
159 4.653
149 4.235

802.11ac(HT20) 157 2.632 30.00 Pass
165 2.251

802.11ac(HT40) 191 2452 30.00 Pass
159 2.354

802.11ac(HT80) 155 1.632 30.00 Pass

Note:

1)  Measured output power at difference data rate for each mode and recorded worst case for each mode.
2)  Testresults including cable loss.
3) Worst case data at 1Mbps at IEEE 802.11b; 6Mbps at IEEE 802.11g; 6.5Mbps at IEEE 802.11n HT20;

13.5Mbps at IEEE 802.11n HT40;
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4.4 Power Spectral Density

Limit

(1) For the band 5.15 - 5.25 GHz.

(i) For an outdoor access point operating in the band 5.15 - 5.25 GHz, the maximum power spectral density
shall not exceed 17 dBm in any 1 MHz band."°te"

(ii) For an indoor access point operating in the band 5.15 - 5.25 GHz, the maximum power spectral density
shall not exceed 17 dBm in any 1 MHz band."°te"

(i) For fixed point-to-point access points operating in the band 5.15 - 5.25 GHz, transmitters that employ a
directional antenna gain greater than 23 dBi, a 1 dB reduction in maximum power spectral density is required
for each 1 dB of antenna gain in excess of 23 dBi.

(iv) For mobile and portable client devices in the 5.15 - 5.25 GHz band, the maximum power spectral density
shall not exceed 11 dBm in any 1 MHz band. ¢!

(2) For the 5.25 - 5.35 GHz and 5.47 - 5.725 GHz bands, the peak power spectral density shall not exceed 11
dBm in any 1 MHz band. m°t’

(3) For the band 5.725 - 5.85 GHz, the maximum power spectral density shall not exceed 30 dBm in any 500
kHZ band. note1, note2

Note1: If transmitting antennas of directional gain greater than 6 dBi are used, the peak power spectral
density shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

Note2: Fixed point - to-point U-NII devices operating in this band may employ transmitting antennas with
directional gain greater than 6 dBi without any corresponding reduction in transmitter conducted power. Fixed,
point-to-point operations exclude the use of point-to-multipoint systems, omnidirectional applications, and
multiple collocated transmitters transmitting the same information.

transmission.

Test Procedure

1. Use this procedure when the maximum peak conducted output power in the fundamental emission is used
to demonstrate compliance.

Set the RBW = 1MHz for U-NII 1, U-NII 2A, U-NII C band and 510KHz for U-NII 3 band.

Set the VBW 2 3x RBW.

Set the span to encompass the entire EBW.

Detector = peak.

Sweep time = auto couple.

Trace mode = max hold.

Allow trace to fully stabilize.

© © N o g bk w0 D

. Use the peak marker function to determine the maximum power level.
Test Configuration

EUT SPECTRUM
ANALYZER
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Test Results

Power Spectral Density Limit
Type Bands Channel (dBm/MHz) (dBm/MHz) Result
36 4.999
802.11a U-NII 1 40 4.204
48 4.880
36 4.137
802.11n
(HT20) U-NII 1 40 4.209
48 4.628
38 2.854
802.11n
(HT40) U-NIT1 26 > 554 11 Pass
36 4.640
802.11ac
(HT20) U-NII 1 40 4.550
48 4.381
38 3.145
802.11ac U-NII 1
(HT40) 46 2.876
802.11ac
(HT80) U-NII 1 42 -1.202
Power Power
Spectral Spectral Limit
1iee EEES ) Density Density | (dBm/500KHz) | Result
(dBm/300KHz) | (dBm/500KHz)
149 -5.006 -2.788
802.11a U-NII 3 157 -5.574 -3.356
165 -6.085 -3.867
149 -5.663 -3.445
802.11n
(HT20) U-NII 3 157 -6.113 -3.895
165 -6.421 -4.203
151 -8.349 -6.131
802.11n
U-NII 3
(HT40) 159 8.763 6.545 30 Pass
149 -5.887 -3.669
802.11ac
(HT20) U-NII 3 157 -6.097 -3.879
165 -6.566 -4.348
151 -8.964 -6.746
80|_2|_.|_141Oac U-NII 3
(HT40) 159 -8.864 -6.646
802.11ac
(HT80) U-NII 3 155 -12.618 -10.400

Remark: P.S.D(dBm/500KHz)= P.S.D(dBm/300KHz)+10 log (500 kHz/300KHz).
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Test plot as follows:

Report No.: BSL24070301P01-R04
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Report No.: BSL24070301P01-R04

802.11n(HT20)

U-NII'1

U-NII' 3
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Report No.: BSL24070301P01-R04

802.11n(HT40)

U-NII 3

U-NII'1
[ ———y
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802.11ac(HT20)

U-NII 1 U-NII 3
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SVBW 3.0 MHz Sweep 1.000 ms (1001 pts) E*"“‘-' 5.74500 GHz Span 26.00 MHz
[#Res BW 300 kHz #VBW 1.0 MHz #Sweep 8,000 ms (1001 pts)

CH36 CH149

1 1
Avg Type: Log-Par Mg Type: Log-Par
AvglHoid:> 10000 T Trig: Free un AvglHold:> 100100

N S0t Select Trace

Ref 20.00 dBm 4 " -6.097 dBm) —

Max Hold

enter 5.20000 GHz ) e 1of3
[#Res B 1.0 MHz FVEBW 3.0 MHz 5 Center 3.78500 GHz i
Res BW 300 kHz SVEW 1.0 MHz 2.0 ( ts) _

CH40 CH157

[ e g
w

6.0000000 MHz Avg Type- Logwr _ —
G Trig: Fres Run AovglHold: = 100100 I

ML | SelectTrace

Av Type: Log-Par
Trig: Fres Run AvgiHold:> 100100
Aren: 30 4B

Iv

Ref 20.00 dBm

Clear Write

IOy Trace Average
et

Max Hold

Center 524000 ( Span 26.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 ptsy

#VBW 1.0 MHz

CH48 CH165
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802.11ac(HT40)

U-NII 1

U-NII 3

B Vgt Spectriom Anhe e 1

Marker 1 5187660000000 GHz

PN F
IF Gaind

Ref 20.00 dBm

enter 5,19000 GHz

#VBW 3.0 MHz

Avg Type: Log-Pwr

Trig: Fres Run AvglHeld=> 100100

Aften: 30 dB

3 Epan 52.00 MHz
000 ms (1001 pts]

CH38

Ref 20.00 dBm

iCenter 5.75500 GHz
[#Res BW 300 kHz

Avg Type: Log-Pwr
Trig: Free Run AwgiHold:> 100100

* Aten: 30 dB

" Span 52.00 MHz

EVBW 1.0 MHz #Sweep 8.000 ms (1001 pts)

CH151

Erpright Lpactriom Anudeoe - Tuvept 4

Center Fre 30000000 GH

Ref 20.00 dBm

#VEW 3.0 MHz

Avg Type: Log-Pwr

Trig: Fres Run Avg(Hold=>100100

Atten: 30 dB

“Span 52, 2
Sweep 1.000 ms (1001 pts)

BN Eerreght Seectiion Aniyees < Suept 1
[

Si

Ref 20,00 dBm

CH46

Avg Typs: Log-Pwr
Trig: Fres Run AvglHeld=> 100100

Arten: 30 4B

Span 52.00 MHz,
#VEW 1.0 MHz #Sweep 8.000 ms (1001 pts)

CH159

802.11ac(HT80)

U-NII'1

U-NII' 3

T Wersegn Somttmae A - Soept 54
Span 118.000000 MHz

Ref 20.00 dBm

521000 GHz
W 1.0 MHz

Avg Type: L
Trig: Free Run AvgiHold > 100100

Atten: 30 68

S

#VBW 3.0 MHz

CH42

B gt Seectrum Ansiytes - Seest T
(]

Ref 20.00 dBm

Trace Average

Max Hold

#Res BW 300 kHz

L

vy Type: Log-Pwr
Trig: Free Run AvglHeld > 100100

Atten: 30 6B

PRRP P e LT S
! s T
¥

" Span 118.0 MHz
#Sweep 8.000 ms (1001 pts)

#VBW 1.0 MHz
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4.5 Emission Bandwidth (26dBm Bandwidth)

Limit
N/A

Test Procedure

Detector = Pe

arON =

ak.

Trace mode = Max hold.
Measure the maximum width of the emission that is 26 dB down from the peak of the emission. Compare

Set resolution bandwidth (RBW) = approximately 1 % of the EBW.
Set the video bandwidth (VBW) > RBW.

this with the RBW setting of the analyzer. Readjust RBW and repeat measurement as needed until the
RBW / EBW ratio is approximately 1 %.

Test Configuration

EUT SPECTRUM
ANALYZER
Test Results
Type Bands Channel 26dB Bandwidth (MHz) Limit (MHz) Result
36 20.24
802.11a U-NII 1 40 20.08
48 20.09
36 20.03
802.11n(HT20) U-NII1 40 20.19
48 20.13
38 39.16
802.11n(HT40) U-NII 1 N/A Pass
46 38.92
36 19.96
802.11ac(HT20) U-NII 1 40 20.09
48 20.09
38 38.64
802.11ac(HT40) U-NII 1
46 38.96
802.11ac(HT80) U-NII 1 42 78.50
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Test plot as follows:

Report No.: BSL24070301P01-R04

802.11a

802.11n(HT20)

B Teright Sewctiion Ashyre - D upeed B
7]

es BW 200 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

Carntar Freq: 5180000000 GHr
Trig: Free R
mAnen: 10 9B R

Radio S
AvglHold:>1010

SVBW 620 kHz

Total Power

17.600 MHz
5.501 kHz
2024 MHz ~ xdB

99.00 %
-26.00 dB

OBW Power

CH36

(B rrsepie Soecn Ansiyres - uoepmed BY

Ref Value 20.00 dBm

Occupied Bandwidth

Transmit Freq Error 3.742
x dB Bandwidth

Canter Freg: 5180000000 GHz
Trig: Froe Run AvglHeld > 10110
e: 10 9B

#VBW 620 kHz

Total Power

17.586 MHz

kHz OBW Power

20.03 MHz xdB

CH36

1074534 P derg B8, 924
Radio Std: None

Radio Device: BTS

12.8 dBm

99.00 %

.00 dB

Rel 20.00 dBm

iCenter 5.2 GHz
#Res BW 200 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

F G L ow

Canter Freq: 5.200000000 GHz Radio Std: None
Trig: Fres Run AvgiMold:> 1610

SAtten: 10 B Radio Device: BTS

Span 40 MHz,

#VBW 620 kHz Sweep 1.267 ms

Total Power

17.579 MHz
10.507 kHz
2008MHz  xdB

99.00 %
-26.00 dB

OBW Power

CH40

B Forvtt Semctiim Ansyom - Oucuprd BV
I

[#Res BW 200 kHz

Occupled Bandwidth

Transmit Freq Error
x dB Bandwidth

Canter Freq: 5200000000 GHz
Free Run AvglHold >1010
BAnen: 10 48

#VBW 620 kHz

Total Power 1

17.549 MHz

4.723 kHz
20.19 MHz xdB

OBW Power

Span 40 MHz
Sweep 1.267 ms

2.7 dBm

99.00 %

-26.00 dB

CH40

Center 5.24 GHz
#Res BW 200 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

Canter Freq: 5.240000000 GHz
Trig: Fres Run AvglHeld > 10110

shmen; 10 48 Radio Device: BTS

SVEW 620 kHz

Total Power 12.9 dBm

17.597 MHz
-4.700 kHz
2009MHz  xdB

99.00 %
-26.00 dB

OBW Power

CH48

Radio Std: None

rpright Spectnam Arusiroes - Dcrigend I

Center 524 GHz
l#Res B 200 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

FGain:Low

Canter Freq: 5245000000 GHz
Trig: Free Run AvgMoid:> 18110
#Atien: 10 dB

#VBW 620 kHz

Total Power

17.576 MHz
5.413 kHz
2043MHz  xdB

OBW Power

CH48

[T 4.3
Radic $1d° None

Radio Device: BTS

Span 40 MHz |l
Sweep 1.267 ms!

12.6 dBm

99.00 %
-26.00 dB
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802.11n(HT40)

802.11ac(HT20)

Canter Freq: 5190000000 GHz
Trig: Fres Run AvgiHold:> 1610

SAtten: 10 B Radio Device: BTS

[Center 5.19 GHz

[#Res BW 200 kHz #VBW 620 kHz Sweep 2467 m

Occupied Bandwidth Total Power 11.6 dBm
35.829 MHz

17.182 kHz
39.16 MHz

OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

CH38

B Feraeght Sowctiiom Ansbyre - D rupend BN
7]

Ref 20.00 dBm

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

Carntar Freg: 5.180000000 GHe
Trig: Free R AvglHold > 10710
1068

SVBW 620 kHz

Total Power

17.563 MHz
1.763 kHz
19.96 MHz

OBW Power
x dB

99.00 %
-26.00 dB

CH36

Wyt Spectnarm Anabyzw - Orraped BW

Center Freq: 5.230000000 GHz Radio Std: None
Trig: Free Run AvgiHeid> 1010
#Atten 10 B

Center Freq 5.230000000 GHz
Radio Device: BTS

Ref 20.00 dBm

T e e e

Span 80 MHz

WVBW 620 kHz Sweep 2467 ms

Occupled Bandwidth Total Power 11.6 dBm

35.843 MHz
-6.467 kHz
38.92 MHz

OBW Power
xdB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

CH46

B Werighe Seertiiom Ay - Dxtupond B

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

Free Run
10 48

Span 40 MHz |

EVBW 620 kHz Sweep 1.267 ms|

Total Power

17.534 MHz
-6.813 kHz
20.09 MHz

OBW Power
x dB

99.00 %
-26.00 dB

CH40

Wirytighn Tporitnsem Laabytes - Doupeed B

Center Freq 5.240000000 GHz

Ref 20.00 dBm

[center 5.24 GHz
#Res BW 200 kHz

Occupled Bandwidth

Transmit Freq Error
x dB Bandwidth

E Casnd_cw .

Canter Freq: 5.240000000 GHz Radia Sid: Nene
Trig: Fres Run AvgiHold > 10110

sAmen: 10 68 Radia Device: BTS

#VBW 620 kHz Sweep 1.267 ms

Total Power 12.4 dBm

17.581 MHz

=5.130 kHz
20.09 MHz

OBW Power
xdB

99.00 %
-26.00 dB

CH48
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802.11ac(HT40)

802.11ac(HT80)

105533 Pl
Canter Freq: $.180000000 GHz Radio $1d: Ny
Trig: Free Run AvgiHold:>1010

Shtten: 10 o Radio Device: BTS

Max Hold

e
|Center 5.19 GHz
#Res BW 200 kHz

Span 80 MHz,

#VBW 620 kHz Sweep 2467 ms|

Occupied Bandwidth Total Power
35.809 MHz

22.816 kHz
38.64 MHz

OBW Power
xdB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

CH38

s

Ifenlt'r 5.21 GHz
[#Res BW 200 kHz

Kaprighe Spectrim Anudre - Dcruped B

i LEST
Canter Freg: 5210000000 GHz Radio 54
Trig: Free Run AvgiHold:>1010
#Atten: 10 dB

an 160.00 MHz
Radic Device: BTS

Ref 20.00 dBm

=

Span 160 MHz|

#VBW 620 kHz Sweep 4.933 ms)

Occupled Bandwidth Total Power 11.2 dBm
75.116 MHz

-19.120 kHz
78.50 MHz

OBW Power
=z dB

Transmit Freq Error

x dB Bandwidth -26.00 dB

CH42

Verot Tpacanern Anabie - Outupeed B
‘Center Freq: 8 220000000 GHz Radio Std: None
Trig: Fros Run AvgiHold > 1040

= samen: 1088

Center Freq 5.230000000 GHz
Radio Device: BTS

_ Ref 20.00 dBm

#VBW 620 kHz

Occupied Bandwidth Total Power 11.7 dBm
35.809 MHz

-13.960 kHz
38.96 MHz

OBW Power
xdB

99.00 %
=26.00 dB

Transmit Freq Error
% dB Bandwidth

CH46
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4.6 Minimum Emission Bandwidth (6dBm Bandwidth)
Limit
Within the 5.725-5.85 GHz band, the minimum 6 dB bandwidth of U-NII devices shall be at least 500 kHz.

Test Procedure

Set resolution bandwidth (RBW) = 100 kHz

Set the video bandwidth 3 x RBW.

Detector = Peak.

Trace mode = Max hold.

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.

agrON =

Test Configquration

SPECTRUM
EUT ANALYZER
Test Results
Type Bands Channel e (Bh::I:‘)Nidth (Iklm:) Result
149 15.40
802.11a U-NII 3 157 15.10
165 15.32
149 16.67
802.11n(HT20) U-NII 3 157 15.11
165 16.03
151 35.13
802.11n(HT40) U-NII 3 >500KHz Pass
159 35.34
149 15.70
802.11ac(HT20) U-NII 3 157 15.45
165 15.04
151 35.11
802.11ac(HT40) U-NII 3
159 35.12
802.11ac(HT80) U-NII 3 155 75.26
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802.11n(HT20)

04

Test plot as follows:

802.11a

[ T —r
Radio Sid: None

Ref Value 0.00 dBm

Carner Freq: 8.745000000 GHz
AwglHodd:> 1010
Radlio Device: BTS

F G L ow

enter 5.745 GHI
‘Res BW 100 kHz

Occupled Bandwidth
17.549 MHz
-39.409 kHz

Transmit Freq Error
15.40 MHz

x dB Bandwidth

Canter Freq: 5745000000 GHz
Trig: Fros Run
#Atten: 10 o

Radio Std: None

AvgiHold:> 1610
Radio Device: TS

Span 40 MHz
#VEW 300 kHz Sweep 5ms
3.29 dBm

Total Power
99.00 %

OBW Power
-6.00 dB

x dB

CH149

Ref 0.00 dBm

enter 5.745 GHz

#Res BW 100 kHz #VBW 300 kHz Sweep
Occupied Bandwidth Total Power
17.541 MHz

-38.144 kHz
16.67 MHz

Transmit Freq Error OBW Power
xdB

x dB Bandwidth

CH149

[rrTrear e ——
Canter Fraq: 5785000000 GHz
) Trig: Fres Run AvgHoid> 1610

MFGainLow | #Aten: 10 9B

Span 40 MHz

5ms

Kyt Tt Anabyse - Ootupsed BW
Center Freq 5785000000 GHz

Rel 0.00 dBm

gt

iCenter 5.785 GHz
l#Res BIW 100 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

Canter Freq: 8.785000000 GHz Radio Std: Mons
Trig: Free Run AvgiHeid: > 1018
SAmen: 10 48

Radis Devies: BTS

Span 40 MHz|
#VEW 300 kHz Sweep 5 ms)

Total Power

17.539 MHz
34,701 kHz
15.10 MHz

OBW Power
x dB

CH157

enter 5.785 GHz
#VBW 300 kHz

#Res BW 100 kHz
Occupied Bandwidth Total Power

17.

Transmit Freq Error
x dB Bandwidth

5 MHz
-33.028 kHz
15.11 MHz

OBW Power 99.00

x dB

CH157

B gt Sewctiin Anatpres - v B

Center Freq 5.825000000 GHz Canter Freq: 5.828000000 GHz

Trig: Free Run AvglHedd:> 10110
#Anen: 10 48

Span 40 MHz|

Sweep 5 ms)

%

-6.00 dB

Radio

Feadic Devies: BTS

Occupled Bandwidth

Transmit Freq Error
x dB Bandwidth

17.533 MHz

Radio Std: Hone

Radio Devi

[T ——————
[Center Freq 5.825000000 GHz Center Freg: 5825000000 GHz
- res Run Aovg|Hald> 1010

PN o
i

Span 40 MHzfj

#VBW 300 kHz Sweep 5ms

Total Power 4.96 dBm

99.00 %

OBW Power
-6.00 dB

xdB

-31.504 kHz
15.32 MHz

CH165

Ref 0.00 dBm

#VEBW 300 kHz
Occupled Bandwidth Total Power

17.542 MH
-26.683 kHz
16.03 MHz

OBW FPower
x dB

Transmit Freq Error
x dB Bandwidth

CH165

4.71 dBm
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802.11n(HT40)

802.11ac(HT20)

Certter Freg: 5.755000000 GH:
Free Run AvglH:

Tr
SArien: 10 dB

Ref 0,00 dBm

iz
jodd:> 1010

e S e ! ey

center 5.755 GHz

[#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power

35.874 MHz
Transmit Freq Error -74.504 kHz OBW Power
x dB Bandwidth xdB

CH151

Span 80 MHz
Sweep §.933 ms|

3.47 dBm

99.00 %
-6.00 dB

[T — e —T ]
Ref Value 0.00 dBm Camiter Freq: B.745000000 GH:

~
-G Low SAtten: 10 0B

Ref 0.00 dBm___

5.745 GHz

es BW 100 kHz FVBW 300 kHz

Occupied Bandwidth Total Power
17.536 MHz

-30.262 kHz OBW Power
15.70 MHz xdB

Transmit Freq Error
x dB Bandwidth

i
Trig: Free Run Avg|Hold->40/10

Radic Std: Nore

Radio Device: BTS

Sweep Sms

99.00 %
-6.00 dB

i St Asahyie - Ot aperd B

er Freq 5.795000000 GHz

Trig: Free Run
wAmen: 10 4B

Ref 0.00 dBm _

[C:

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power
35.877 MHz

63777 kHz OBW Power
35.34 MHz xdB

Transmit Freq Error
x dB Bandwidth

CH159

Canter Freq: 8758000000 GH;
AvglHold:» 1010

1 Radio Std: None

Radis Devies: BTS

Span 80 MHz|
Sweep 09.933 ms|

3.65 dBm

99.00 %
-6.00 dB

B Yoruight Loertrio Aryrms - e B
Center Freq 5.785000000 GHz Canter Freq: 5.TR5000000 GHz
res Run i

fcenter 5.785 GHz
|#Res BW 100 kHz
Occupled Bandwidth
17.534 MH
-36.958 kHz OBW Power
15.45 MHz xdB

#VBW 300 kHz

Total Power

Transmit Freq Error
x dB Bandwidth

Hald-> 10110

Radio Std: None

Radio Device: BTS

Span 40 MHzfj

Sweep 5ms

3.86 dBm

99.00 %
-6.00 dB

CH157

Average

Max Hold

[ Crpaight Soertiurn Ansierer - Drtwpmed BW

Center Freq 5.825000000 GHz

W Gaindow

Conter Freq: 8828000000 GMz
e Trig: Free Run
#hmen: 10 68

1:;“!“ 5.825 GHz

es BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power
17.531 MHz

-27.840 kHz OBW Power
15.04 MHz x dB

Transmit Freq Error

x dB Bandwidth

CH165

AvgiHold:>1010

Radic S Nene

Radic Device: BTS

Span 40 MHz,
Sweep 5 ms|

TraceDetector

Clear Write

A

§

Max Hold
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802.11ac(HT40)

802.11ac(HT80)

B Feright Sevctiion Areoe - Decumond BA
7]
00 MH

Carntar Freq: 5.755000000 GHe
ree Run AvglHold = 1010
1068

Ref 0.00 dBm

1 ot Akl u™|
J'““"""'.'“'“"" D e E T

L PRI

SVBW 300 kHz

Occupied Bandwidth Total Power
35.861 MHz

-T4.176 kHz
35.11 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

CH151

99.00 %
-6.00 dB

Average
e

Max Hold

[T —

Sp 60.00 MH; Corter Freq: 8.775000000 GHz
S A%00 x Trig: Fres Run AvglHeld: » 1010

AFGainLow * SAman: 10 4B

Ref 0.00 dBm

TS T |

i.a‘w.»v-m-u\m%r-.‘-‘

|Center 57735 GHz

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power

75.288 MHz
-51.144 kHz
75.26 MHz

OBW Power
= dB

Transmit Freq Error
x dB Bandwidth

CH155

Radio St None

Radio Device: BTS

Span 160 MHz}
Sweep 10.8 ms]

2.59 dBm

99.00 %
-6.00 dB

Krpseght Specivem Anstyres - Dcoupsed B

Canter Freq: £.795000000 GHz
e Trig: Frae Run AvgiHold:» 1010
wAmen: 10 68

Center Freq 5.795000000 GHz

Ref 0.00 dBm

Liniiataitstnnbebr bbb sl
il N

SVBW 300 kHz

Occupied Bandwidth Total Fower
35.837 MHz

-73.749 kHz
35.12 MHz

OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

CH159

Radic S Nene

FRadie Device: 5TS

Sweep 9.933ms
3.68 dBm

99.00 %
-6.00 dB
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4.7 Out of Band Emissions

4.7.1 Applicable Standard

According to FCC §15.407(b)

Undesirable emission limits. Except as shown in paragraph (b)(7) of this section, the maximum
emissions outside of the frequency bands of operation shall be attenuated in accordance with the
following limits:

(1) For transmitters operating in the 5.15-5.25 GHz band: All emissions outside of the 5.15-5.35
GHz band shall not exceed an e.i.r.p. of —27 dBm/MHz.

(2) For transmitters operating in the 5.725-5.850 GHz band: All emissions shall be limited to a
level of -27 dBm/MHz at 75 MHz or more above or below the band edge increasing linearly to 10
dBm/MHz at 25 MHz above or below the band edge, and from 25 MHz above or below the band
edge increasing linearly to a level of 15.6 dBm/MHz at 5 MHz above or below the band edge, and
from 5 MHz above or below the band edge increasing linearly to a level of 27 dBm/MHz at the
band edge.

4.7.2 Test Procedure

1. Check the calibration of the measuring instrument using either an internal calibrator or a known signal
from an external generator.
2. Position the EUT without connection to measurement instrument. Turn on the EUT and connect
its antenna terminal to measurement instrument via a low loss cable. Then set it to any one measured
frequency within its operating range, and make sure the instrument is operated in its linear range.
3. Set RBW of spectrum analyzer to 1 MHz with a convenient frequency span.
4. Measure the highest amplitude appearing on spectral display and set it as a reference level. Plot the
graph with marking the highest point and edge frequency.
5. Repeat above procedures until all measured frequencies were complete.

4.7.3 DEVIATION FROM STANDARD

No deviation.

474 TEST SETUP

EUT SPECTRUM
ANALYZER

4.7.5 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.4 Unless otherwise a special operating
condition is specified in the follows during the testing.
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476 TESTRESULTS

Temperature: 26 C Relative Humidity: 54%

Pressure: 1012 hPa Test Voltage : DC 5V

5.180~5.240 GHz
(802.11a) Band Edge, Left Side (802.11n20) Band Edge, Left Side

T e —T T :ww‘wmmw-s—uu

(Mark: 085800000000 GHz Avg Type: Log-Far
Trig: Froe Run AvgHold:> 100100

P

Marker 3 5062400000000 GHz Avg Type: L
7

og-Per
= Trig- Free Aun Agihoid:> 1001100
Aroers: 30 4B

ol

15.0000 GHz Stop 5.2000 GHz
BW 1.0 MHz #VEW 3.0 MHz Sweep 1.000 ms (1001 pis)

5.2000 GHz i

H
8

AH
311 &

(802.11n20) Band Edge, Right Side

[ e Seetrims byt St T

Marker 3 5,370200000000 GHz Avg Type: Log-Pwr
Trig: Frae Run AvgiHald > 100100
* Amen: 30 0B

Avg Typas: Log-Pwr
Trig: Fres Run AvgiHald:= 108100
Arten: 30 o8

E&

Ref 20.00 dBm

[start 5.2200 GHz ) Stop 54200 GHz |
BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts

[start 5.2200 GHz i 3 i i 5 Stop
[2Res BW 1.0 MHz #VEW 3.0 MHz Mkr—CF

52416 GHz| dBm|
5288 0 GHz | - 48m/
{ -36.390 dBm |

4801 dBm|
29613 dBm |

0 GH;
35,897 dBm | 5370 2 GHz

4 B

2
|

‘2B cmuaaaina
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5.180~5.240 GHz
(802.11n40) Band Edge, Left Side (802.11ac80) Band Edge

g et Ayl e A s |

- s - Marker 5 5.283600000000 GHz Avg Typa: Log-Pwr
Marker 3 5.07 7600000000 GH. Avg Type: Log-Pur PO, o Trig: Fres Run AvgiHeld = 100100
e Trig: Fres Run AvgHeld> 100900 T 7 Amen: 30 dB

¥ -
1F G Anwe: 30 4B

LT R 20.00 dBm

|Start 5.0800 GHz Stop 5.2000 GHz
[#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts);

-1.990 dBm
32462 dBm,
31478 dBm|
3

Avg Type: Log-Pwr
Avgheld »100100

EVEW 3.0 MHz

¥ 2]
5338 6. GHz .
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5.745~5.825 GHz

(802.11a) Band Edge, Left Side

Marker 4 5.600000000000

\_ Ref2000dBm

tart 5,5650 GHz
(sRes BW 1.0 MHz

Kt Spactram denabyees - Sept 4

(802.11n20) Band Edge, Left Side

Marker 4 5.611600000000 Gi

Trig: Free Run

Ref 20.00 dBm

Stop 5.7650 GHz

Sweep 1.000 ms (1001 pts)

Soowunokons ] 2

Avg Type: Log-Pur
AvgjHokd:>100'100

(802.11a) Band Edge, Right Side

g e e ek

Marker 4 5.968200000000 GHz

Ref 20,00 dBm

y

Ji, 1 e e e

Stop 6.0050 GHz,
Sweep 1.000 ms (1001 pts]

Marker 4 5.965000000000 G
=

start 5.8050 GHz
‘Res BW 1.0 MHz

(802.11n20) Band Edge, Right Side

B Cirpight Spectmums dnabvins - Semapt T

o Trig: Fres Run
Atten: 30 B

Ref 20.00 dBm

#VBW 3.0 MHz

Avg Type: Log-Pwr
AvgiHald>100r100

Sweep 1.000 ms (1001 pts)i§

Stop 6.0050 GHz

a
Slomunnmuns §

1
I
|
|
|
|
|

(802.11a) & 802.11n20 Band Edge, Left Side

Frequency(GHz) Limit (dbm) Rate (dBm/MHz) Test Results(dbm) Test Results(dbm)
802.11a 802.11n20
5.5650~5.6500 -27 0 -35.939 -35.822
5.6500~5.7000 -27~10.6 15.6 -35.203 -36.187
5.7000~5.7200 10.6~15.6 10 -31.251 -36.488
5.7200~5.7250 15.6~27 27 -31.251 -36.488
5.7250~5.7650 27 0 -1.990 -1.999

(802.11a) & 802.11n20 Band Edge, Right Side

Frequency(GHz) Limit (dbm) Rate (dBm/MHz) Test Results(dbm) Test Results(dbm)
802.11a 802.11n20
5.8050~5.8500 27 0 -1.990 -1.990
5.8500~5.8550 27~15.6 27 --36.376 -27460
5.8550~5.8750 15.6~10.6 10 -35.566 -36.608
5.8750~5.9250 10.6~-27 10.6 -35.741 -36.608
5.9250~6.0050 -27 0 -35.741 -35.201
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5.745~5.825 GHz

(802.11n40) Band Edge, Left Side (802.11ac80) Band Edge

I -y - e

ks 1
B Type: Log-Pae

Marker 4 5.836200000000 Hz Trig: Fres Run ”":EH:":'”g‘m

| [ * Amen: 30 B

Ref 20.00 dBm

[Start 5.6550 GHz

#VEW 3.0 MHz weep 5) lsRes BW 1.0 MHz

1
2
3
4
5
L
7
Ll
9
0
1

354
36,524 dBm |
34,876 aBm|

(802.11n40) Band Edge,

Right Side

T Vv S Aty Lot

[Marker 4 5932600000000

(802.11n40) Band Edge, Left Side

Frequency(GHz) Limit (dbm) Rate (dBm/MHz) Test Results(dbm)
5.5950~5.6500 -27 0 -36.211
5.6500~5.7000 -27~10.6 15.6 -36.211
5.7000~5.7200 10.6~15.6 10 -35.513
5.7200~5.7250 15.6~27 27 -35.513
5.7250~5.7950 27 0 -1.990

(802.11n40) Band Edge, Right Side

Frequency(GHz) Limit (dbm) Rate (dBm/MHz) Test Results(dbm)
5.7550~5.8500 27 0 -1.990
5.8500~5.8550 27~15.6 27 -36.461
5.8550~5.8750 15.6~10.6 10 -36.249
5.8750~5.9250 10.6~-27 10.6 -35.368
5.9250~5.9550 -27 0 -35.368

(802.11ac80) Band Edge

Frequency(GHz) Limit (dbm) Rate (dBm/MHz) Test Results(dbm)
5.6500~5.7000 -27~10.6 15.6 -35.924
5.7000~5.7200 10.6~15.6 10 -35.364
5.7200~5.7250 15.6~27 27 -34.876
5.7250~5.8500 27 0 -1.990
5.8500~5.8550 27~15.6 27 -35.364
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4.8 SPURIOUS RF CONDUCTED EMISSIONS

4.8.1 Conformance Limit

Report No.: BSL24070301P01-R04

Frequency Band
(MHz)

Limit

5150 - 5250

Outside of the 5.15-5.35 GHz band: e.i.r.p. -27 dBm

5250 - 5350

Qutside of the 5.15-5.35 GHz band: e.i.r.p. -27 dBm

5470 - 5725

Outside of the 5.47-5.725 GHz band: e.i.r.p. -27 dBm

5725 - 5850

All emissions shall be limited to a level of -27 dBm/MHz at 75 MHz or more

above or below the band edge increasing linearly to 10 dBm/MHz at 25

MHz above or below the band edge, and from 25 MHz above or below the
band edge increasing linearly to a level of 15.6 dBm/MHz at 5 MHz above
or below the band edge, and from 5 MHz above or below the band edge

increasing linearly to a level of 27 dBm/MHz at the band edge.

4.8.2 Measuring Instruments

The Measuring equipment is listed in the section 6.3 of this test report.

4.8.3 Test Setup

EUT

SPECTRUM
ANALYZER

4.8.4 Test Procedure

The Spurious RF conducted emissions compliance of RF radiated emission should be measured by
following the guidance in ANSI C63.10-2013 with respect to maximizing the emission by rotating the EUT,
measuring the emission while the EUT is situated in three orthogonal planes (if appropriate), adjusting the
measurement antenna height and polarization etc. Set RBW=1MHz and VBW= 3MHz to measure the peak

field strength, and measure frequency range from 30MHz to 26.5GHz.

4.8.5 Test Results
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802.11a on channel 36

5.2G
Test Plot

Report No.: BSL24070301P01-R04

802.11n20 on channel 36

Avg Typa: Log-Pwr
AvglHold: > 308108

Trig: Free Run

Arien: 30 48

Stop 26.50 GHz
SVBW 3.0 MHz Sweep 66.20 ms (1001 pts)

4,422 dBm
167 dBm_
636 dBm_

802.11a on channel 40

B Sttt At e

v Tyee
AvgHold>100/400

Stop 26.50 GHz| |

#VBW 3.0 MHz Sweep 66.20 ms (1001 pis)

3514 dBm.
787 dBm
520 dBm

802.11a on channel 48

B Crsipt Somctrum denthyor - Smapt S0

11880000000 GHz Avg Type: Log-Pwr
- Trig: Fres Rum Avgicld: STH00

*" Anen: 30 48

Ref 20.00 dBm
F 1

[Start 30 MHz
[#Res BW 1.0 MHz

FVEW 3.0 MHz

5240 GHz.
12287 GHz.
21N2GHz,

Avg Type: Log-Par
Trig: Free Run AvglHoka:> 100100

Ammen: 30 08

Stop 26,50 GHz
#VEW 1.0 MHz 66.20 1001 pts)

802.11n20 on channel 40

LT

Ref 20.00 dBm

(Marker 3 21 285410000000 GHz
= P

Avg Typa: Log-Par
Trig: Fres Run AvgiHeld:> 100100

Atien: 30 9B

G
1 Guadanclow

Stop 26.50 GHz

#VEW 1.0 MHz P 66.20 ms (1001 pes))

3,620 dEm|
34.431 aBm/|
12 dBm |

802.11n20 on channel 48

Avg Type: Log-Pwr

Trig: Free Bun AvglHold > 106r100

#VBW 3.0 MHz
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Test Plot
802.11n40 on channel 38

Report No.: BSL24070301P01-R04

802.11ac80 on channel 42

Avg Typa: Log-Pwr
Trig: Fres Run AvglHold:= 106100

Arien: 30 48

(start 30 MHz 26. [Start 30 MHz
Res BW 1.0 MHz EVEW 3.0 MHz [#Res BW 1.0 MHz

Avg Typa: Log-Par
Trig: Fres Run AvgiHeld:> 100100
Atten: 30 9B

Stop 26.50 GHz
#VBW 3.0 MHz

2225 .00 o v el

2Bcmuanalina

802.11n40 on channel 46

v Trpw L
Trig: Fros Run AvglHold>100/100

Stop 26.50 GHz

#VEBW 3.0 MHz 1001 pt:

1.267 dBm.
251 dBm.

24541 dBm
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5.8G
Test Plot
802.11a on channel 149 802.11n20 on channel 149

1T Avg Type: Log-Pwr
g Type: Log-Pwe 0
Trig: Fres fun Mgt > 10100 = B chieciend Mgl - 100100
Anen: 3088

Amterc 30 08

rt 30 MHz i i i " Stop 26.50 GHz || 3 Stop 26.50 GHz
Res B 1.0 MHz #VBW 3.0 MHz Sweep 66.20 ms (1001 pts) s X #VBW 3.0 MHz Sweep 66,20 ms (1001 pis)

4412 dBm |
-34.737 dBm |
-25.626 ¢Bm |

SSemunnednas ]

802.11a on channel 157 802.11n20 on channel 157

e —y

T = Type: Log-Pwr
Avg Typs: LogPwr 1880000000 GHz Avg Type:
Trig: Frea Rum Avgiecid: 17100 AvglHoid: 881100
Atters: 30 4B

Ref 20.00 dBm

Stop 26.50 GHz
FVEW 3.0 MHz vee .20 ms (1001 pts) | #VBW 3.0 MHz

B7BSGHz 4584 dBm] 1 ! | 1 1 6786 GH 4858 dBm|
13450 GHz 34,498 dBm | i { 1 12841 GHz| 34811 dBm |
21,260 GHz| 26,79 dBm | I I Mkr—RerLv| | IENE S 21112 GHa | 51 dBm|

802.11a on channel 165 802.11n20 on channel 165

Avg Type: Log-Par
Trig: Fres Run AvgiHeld: BE100
Atten: 30 08

Trig: Fres Run AgiHeld: 52100
Ao 30 &

Marker 3 21,285410000000 GHz Avg Type: Log-Par
VO

Ref 20.00 dBm

e
EVEW 3.0 MHz Sweep 66.20 ms (1001 pis]

5825 GHz,
12,287 GHz |
21288 Gz |

MHAR
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Test Plot
802.11n40 on channel 151 802.11ac80 on channel 155

Wi omtrem Rnsdyies - Serpn S8,

Lo Avg Type: Log P
er 3 58940000000 GHz :-ﬂvﬂ--‘-w*‘-’ Z Trig: Fres Run Ivg‘!H::l!g'Imr
- vigihioie > 100100 then: 30 0B

Ref 20,00 dBm

Stop 26.50 GHz [Start 30 MHz Stop 26.50 GHz
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%
"

SSem s

Avg Type: Log-Pwr
Trig: Frea Flun AvgHiold > 100D
Atten: 30 9B

:
i

[start 30 MHz ; - Stop 26.50 GHz
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1
2
3
4
&
B
7
L]
9
i1
1

- 3
"
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Frequency Limit Rate Test Results(dbm) Test Results(dbm)
(GHz) (dbm) (dBm/MHz) 802.11a on channel 149 802.11n20 on channel 149
0.030~5.7650 / / -35.052 -34.737
5.5650~5.6500 -27 0 -35.052 -34.737
5.6500~5.7000 -27~10.6 15.6 -35.052 -34.737
5.7000~5.7200 10.6~15.6 10 -35.052 -34.737
5.7200~5.7250 15.6~27 27 -25.562 -34.737
5.7250~5.7650 27 0 -4.687 -4.412
5.7650~26.5 / / -25.562 -25.628
Frequency Limit Rate Test Results(dbm) Test Results(dbm)
(GHz) (dbm) (dBm/MHz) 802.11a on channel 165 802.11n20 on channel 165
0.030~5.8050 / / -34.498 34.811
5.8050~5.8500 27 0 -4.584 -4.658
5.8500~5.8550 27~15.6 27 -25.879 -25.751
5.8550~5.8750 15.6~10.6 10 -25.879 -25.751
5.8750~5.9250 10.6~-27 10.6 -25.879 -25.751
5.9250~6.0050 -27 0 -25.879 -25.751
6.0050~26.5 / / -25.879 -25.751
Frequency Limit Rate Test Results(dbm) Test Results(dbm)
(GHz) (dbm) (dBm/MHz) 802.11a on channel 157 802.11n20 on channel 157
0.030~5.7550 / / -34.995 -35.253
5.7550~5.8500 27 0 -3.840 -3.582
5.8500~5.8550 27~15.6 27 -25.077 -25.619
5.8550~5.8750 15.6~10.6 10 -25.077 -25.619
5.8750~5.9250 10.6~-27 10.6 -25.077 -25.619
5.9250~5.9550 -27 0 -25.077 -25.619
5.9550~26.5 / / -25.077 -25.619
Frequency Limit Rate Test Results(dbm) Test Results(dbm)
(GHz) (dbm) (dBm/MHz) 802.11n40 on channel 151 | 802.11n40 on channel 159
0.030~5.7550 / / -34.520 -34.816
5.7550~5.8500 27 0 -7.543 -9.100
5.8500~5.8550 27~15.6 27 -25.262 -25.745
5.8550~5.8750 15.6~10.6 10 -25.262 -25.745
5.8750~5.9250 10.6~-27 10.6 -25.262 -25.745
5.9250~5.9550 -27 0 -25.262 -25.745
5.9550~26.5 / / -25.262 -25.745
Frequency Limit Rate Test Results(dbm)
(GHz) (dbm) (dBm/MHz) 802.11ac80 on channel 155
0.030~5.6500 / / -34.211
5.6500~5.7000 -27~10.6 15.6 -34.211
5.7000~5.7200 10.6~15.6 10 -34.211
5.7200~5.7250 15.6~27 27 -34.211
5.7250~5.8500 27 0 -7.245
5.8500~5.8550 27~15.6 27 -25.545
5.8550~26.5 / / -25.545
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4.9 Frequency Stability

Limit

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

TEST CONFIGURATION
Temperature Chamber
Spectrum analyzer EUT
ol K]
Att.

Variable Power Supply

TEST PROCEDURE

Frequency Stability under Temperature Variations:

The equipment under test was connected to an external AC or DC power supply and input rated voltage. RF
output was connected to a frequency counter or spectrum analyzer via feed through attenuators. The EUT
was placed inside the temperature chamber. Set the spectrum analyzer RBW low enough to obtain the
desired frequency resolution and measure EUT 25°C operating frequency as reference frequency. Turn EUT
off and set the chamber temperature to -30°C. After the temperature stabilized for approximately 30 minutes
recorded the frequency. Repeat step measure with 10°C increased per stage until the highest temperature of
+50°C reached.

Frequency Stability under Voltage Variations:
Set chamber temperature to 25°C. Use a variable AC power supply / DC power source to power the EUT and

set the voltage to rated voltage. Set the spectrum analyzer RBW low enough to obtain the desired frequency
resolution and recorded the frequency.

Reduce the input voltage to specify extreme voltage variation (+15%) and endpoint, record the maximum
frequency change.
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Reference Frequency: 802.11ac channel=36 frequency=5180MHz

Voltage (V) Temperature (C) Frequency error Limit (ppm) Result
Hz ppm
-30 67.71 0.013
-20 81.35 0.016
-10 104.13 0.020
0 82.95 0.016
3.0 10 93.44 0.018 Within the
20 48.27 0.009 band of Pass
30 71.92 0.014 operation
40 77.52 0.015
50 82.22 0.016
5.5 25 97.84 0.019
4.5 25 54.38 0.010
Reference Frequency: 802.11ac channel=149 frequency=5745MHz
Voltage (V) Temperature (C) HZFrequency err(:)rpm Limit (ppm) Result
-30 108.22 0.019
-20 89.51 0.016
-10 49.27 0.009
0 62.58 0.011
5.0 10 56.98 0.010 Within the
20 51.16 0.009 band of Pass
30 52.57 0.009 operation
40 84.92 0.015
50 109.91 0.019
9.9 25 54.60 0.010
4.5 25 53.89 0.009
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4.10 Antenna Requiremen
Standard Applicable

For intentional device, according to FCC 47 CFR 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 an antenna
that uses a unique coupling to the intentional radiator, the manufacturer may design the unit so that a broken
antenna can be replaced by the user, but the use of a standard antenna jack or electrical connector is
prohibited

FCC CFR Title 47 Part 15 Subpart C Section 15.247(c) (1) (I):

(i) Systems operating in the 2400-2483.5 MHz band that is used exclusively for fixed. Point-to-point operations
may employ transmitting antennas with directional gain greater than 6dBi provided the maximum conducted
output power of the intentional radiator is reduced by 1 dB for every 3 dB that the directional gain of the
antenna exceeds 6dBi.

Test Result:
The maximum gain of antenna is was 2.66dBi

Remark:The antenna gain is provided by the customer, if the data provided by the customer is not accurate,
BSL Testing Co., Ltd. does not assume any responsibility.
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5 Test Setup Photos of the EUT
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6 Photos of the EUT

Reference to the appendix Il for details.
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