eyl pw

— 4=
WEn D

e

€

3TL

EN 301 893 Test Report

Project No. : 1803C313

Equipment : AC1200 Whole Home Mesh WiFi System
Model Name . Mesh3f

Series Model . MW3

Applicant : SHENZHEN TENDA TECHNOLOGY CO.,LTD.
Address . 6-8 Floor, Tower E3, No. 1001, Zhongshanyuan

Road, Nanshan District, Shenzhen, China. 518052

Date of Receipt : Mar. 29, 2018

Date of Test . Mar. 30, 2018 ~ Apr. 18, 2018
Issued Date . Apr. 25, 2018
Tested by . BTL Inc.

Testing Engineer : M}ﬂuq ﬂwt{,

%Zhou)

Technical Manager : 961445( /%0

(David Mao)

Authorized Signatory : S‘?&XFM ]J)\

(Steven Lu)

BTI. INOC.

No.3, Jinshagang 1st Road, Shixia, Dalang Town, Dongguan,
Guangdong, China.
TEL: +86-769-8318-3000 FAX: +86-769-8319-6000

.Hxlrf,

ﬁ,ﬁ\? Testing Laboratory
“rafygly 2640

Report No.: BTL-ETSP-2-1803C313 Page 1 of 219



e

TL
ferm

3L é@

(&
0=
i3

2

E™

Declaration

BTL represents to the client that testing is done in accordance with standard procedures as applicable and
that test instruments used has been calibrated with standards traceable to international standard(s) and/or
national standard(s).

BTL's reports apply only to the specific samples tested under conditions. It is manufacture’s responsibility
to ensure that additional production units of this model are manufactured with the identical electrical and
mechanical components. BTL shall have no liability for any declarations, inferences or generalizations
drawn by the client or others from BTL issued reports.

BTL's report must not be used by the client to claim product certification, approval, or endorsement by
NVLAP, NIST, or any agency of the Federal Government.

This report is the confidential property of the client. As a mutual protection to the clients, the public and
BTL-self, extracts from the test report shall not be reproduced except in full with BTL’s authorized written
approval.

BTL'’s laboratory quality assurance procedures are in compliance with the ISO Guide 17025 requirements,
and accredited by the conformity assessment authorities listed in this test report.

Limitation

For the use of the authority's logo is limited unless the Test Standard(s)/Scope(s)/ltem(s) mentioned in this
test report is (are) included in the conformity assessment authorities acceptance respective.
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1. CERTIFICATION

Equipment : AC1200 Whole Home Mesh WiFi System
Brand Name : Tenda

Model Name : Mesh3f

Series Model : MWS3

Applicant : SHENZHEN TENDA TECHNOLOGY CO.,LTD.

Manufacturer : SHENZHEN TENDA TECHNOLOGY CO.,LTD.

Address : 6-8 Floor, Tower E3, No. 1001, Zhongshanyuan Road, Nanshan District,
Shenzhen, China. 518052

Date of Test : Apr. 02, 2018 ~ Apr. 18, 2018

Test Sample  : Engineering Sample NO. :D180302743

Standard(s) : EN 301 893 vV2.1.1 (2017-05)

The above equipment has been tested and found compliance with the requirement of the relative
standards by BTL Inc..

The test data, data evaluation, and equipment configuration contained in our test report (Ref No.
BTL-ETSP-2-1803C313) were obtained utilizing the test procedures, test instruments, test sites
that has been accredited by the Authority of TAF according to the ISO-17025 quality assessment
standard and technical standard(s).

Test results included in this report is only for the RLAN 5GHz Band 1 part.

Report No.: BTL-ETSP-2-1803C313 Page 7 of 219
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2.1 TEST FACILITY

2. RF EMISSIONS MEASUREMENT

The test facilities used to collect the test data in this report is DG-CB12/OVEN at the location of
No.3, Jinshagang 1st Road, Shixia, Dalang Town, Dongguan, Guangdong, China.

2.2 MEASUREMENT UNCERTAINTY

The measurement uncertainty figures shall be calculated according the methods described in
the ETSI TR 100 028 and shall correspond to an expansion factor (coverage factor) k=1.96 or
k=2(which provide confidence levels of respectively 90% and 95.45% in the case where the
distributions characterizing the actual measurement uncertainties are normal (Gaussian)).
Measurement Uncertainty for a Level of Confidence of 95 %, U=2xUc(y).

The BTL measurement uncertainty as below table:

Item Uncertainty
Radio frequency +2.3 ppm
RF power, conducted +1.25dB
RF power, radiated +3.26 dB
Temperature +0.88C
Humidity +4.6 %
Time +0.58 %
Spurious emissions, conducted +2.74 dB
Spurious emissions, radiated +3.96 dB

2.3 TEST CHANNEL

For 802.11a / 802.11n(20 MHz) / 802.11ac(20 MHz)

Test Channel EUT Channel Test Frequency (MHz)
low 36 5180
high 48 5240

For 802.11n 40MHz / 802.11ac(40 MHz)

Test Channel EUT Channel Test Frequency (MHz)
low 38 5190
high 46 5230

802.11ac(80 MHz)

Test Channel

EUT Channel

Test Frequency (MHz)

high

42

5210

Report No.: BTL-ETSP-2-1803C313
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2.4 TEST METHODOLOGY AND RESULTS
Harmonised Standard ETSI EN 301 893
Requirement Requirement Conditionality
Reference: Observations
No Description u/iC Condition
Clause No
1 Carrier frequencies 421 U - Pass
Nominal, and occupied’!
2 channel bandwidth 422 v ) Pass
RF output power 4.2.3 U - Pass
1) Not required for channels whose nominal
bandwidth falls completely within the band 5
150 MHz to 5 250 MHz.
3 Transmit Power Control 423 c 2) Not required for devices that operate at a N/A
(TPC) e maximum mean e.i.r.p. of 20 dBm when
operating in 5 250 MHz to 5 350 MHz or 27
dBm when operating in 5 470 MHz to 5 725
MHz.
Power Density 423 U - Pass
Transmitter unwanted
4 emissions outside the 5 4241 U - Pass
GHz RLAN bands
Transmitter unwanted
5 emissions within the 5 4242 U - Pass
GHz RLAN bands
Receiver spurious
6 emissions 4.2.5 v ) pass
1) Not required for channels whose nominal
bandwidth falls completely within the band 5
150 MHz to 5 250 MHz.
. I 2) Not required for Slave devices with a
7 DFS: Chagﬂd Availability 4.26.2.2 C maximum transmit power of less than 200 N/A
eck h
mW e.i.r.p.
3) Not required at initial use of a channel for
slave devices with a maximum transmit
power of 200 mW e.i.r.p.
1) Where implemented by the manufacturer.
2) Not required for channels whose nominal
bandwidth falls completely within the band 5
DFS: Off-Channel CAC — é;s?\l(’;ﬂtqutSirij?gr!I:\ié devices with a
8 Radar Detection 4.2.6.2.3 C h . N/A
Threshold maximum transmit power of less than 200
mW e.i.r.p.
4) Not required at initial use of a channel for
Slave devices with a maximum transmit
power of 200 mW e.i.r.p.
1) Where implemented by the manufacturer.
2) Not required for channels whose nominal
bandwidth falls completely within the band 5
150 MHz to 5 250 MHz.
DFS: Off-Channel CAC — 3) Not required for slave devices with a
° Detection Probability 4.26.23 ¢ maximum transmit power of less than 200 N/A
mW e.i.r.p.
4) Not required at initial use of a channel for
Slave devices with a maximum transmit
power of 200 mW e.i.r.p.
1) Not required for channels whose nominal
bandwidth falls completely within the band 5
DFS: In service 150 MHz to 5 250 MHz.
10 Monitoring 4.26.24 ¢ 2) Not required for Slave devices with a N/A
maximum transmit power of less than 200
mW e.i.r.p.
Not required for channels whose nominal
11 DFS: Channel shutdown 4.26.2.5 C bandwidth falls completely within the band 5 N/A
150 MHz to 5 250 MHz.

Report No.: BTL-ETSP-2-1803C313 Page 9 of 219



C)*I%
Gl gus
— 4=
e 2
EX 10

(>

Requirement Requirement Conditionality
. Reference: . Observations
No Description u/iC Condition
Clause No
1) Not required for channels whose nominal
bandwidth falls completely within the band 5
DFS: Non-occupancy 150 MHz to 5 250 MHz.
12 period 4.2.6.2.6 ¢ 2) Not required for Slave devices with a N/A
maximum transmit power of less than 200
mW e.i.r.p.
1) Not required for channels whose nominal
s . bandwidth falls completely within the band 5 N/A
13 DFS: Uniform spreading 426.2.7 C 150 MHz to 5 250 MHz.
2) Not required for slave devices.
Adaptivity(Channel )
14 Access Mechanism) 4.2.7 v Pass
15 Receiver Blocking 428 U - Pass
16 User Access Restrictions 4.2.9 U Note 1 Pass
17 Geo-location capability 4210 C Where implemented by the manufacturer. N/A
Note:

1. No related options for DFS functions will be provided in the software interfaces.
DFS functions can be changed only by telnet command. Before the shipment of the product
the telnet will be closed so that it will be inaccessible for the end user.

2. U/C Indicates whether the requirement is to be unconditionally applicable (U) or is conditional
upon the manufacturers claimed functionality of the equipment (C).

3. “N/A” indicates that it does not apply to this device.

Report No.: BTL-ETSP-2-1803C313
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3. GENERAL INFORMATION

3.1 GENERAL DESCRIPTION OF EUT

Equipment AC1200 Whole Home Mesh WiFi System
Brand Name Tenda

Test Model Mesh3f

Series Model MW3

Model Difference

Only differ in model number.

Power Source

DC Voltage supplied from AC/DC adapter.

Modell: BN052-A09009E(EU)
Model2: BN052-A09009B(UK)

Power Rating

I/P: 100-240V~ 50/60Hz 0.3A

O/P: 9V-_"1.0A

Product
Description

Operation Frequency

5150MHz~5250MHz

Modulation Technology

802.11a:OFDM
802.11n:OFDM
802.11ac:OFDM

Bit Rate of Transmitter

802.11a: 54/48/36/24/18/12/9/6 Mbps
802.11n: up to 300 Mbps
802.11ac: up to 867 Mbps

E.LR.P. Power (Max.) Non
Beamforming

802.11a: 22.68 dBm
802.11n(20 MHz): 22.40 dBm
802.11n(40 MHz): 22.59 dBm
802.11ac(20 MHz): 22.44 dBm
802.11ac(40 MHz): 22.66 dBm
802.11ac(80 MHz): 22.42 dBm

E.LR.P. Power (Max.) With
Beamforming

802.11n(20 MHz): 22.01 dBm
802.11n(40 MHz): 22.46 dBm
802.11ac(20 MHz): 22.35 dBm
802.11ac(40 MHz): 22.53 dBm
802.11ac(80 MHz): 22.29 dBm

Note:
1. For a more detailed features description, please refer to the manufacturer’s specifications or the

user's manual.

2. Channel List;

802.11a
802.11n 20MHz :0022'1111;04;1%'\&:22 802.11ac 80MHz
802.11ac 20MHz )

Band 1 Band 1 Band 1

Frequenc Frequenc Frequenc
Channel (I\q/IHz) y Channel (I\CJIHZ) y Channel (I\?IHZ) y

36 5180 38 5190 42 5210
40 5200 46 5230
44 5220
48 5240

Report

: BTL-ETSP-2-1803C313
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3. Table for Filed Antenna:
Gain
Ant. Manufacturer Model Name Antenna Type Connector (dBi)
1 N/A N/A Internal N/A 3
2 N/A N/A Internal N/A 3
Note:

1.The EUT incorporates a MIMO function. Physically, the EUT provides two completed
transmitters and receivers (2T2R).
2.Beamforming Gain:3 dBi
4. The worst case for 1TX/ 2TX as follow:

Operating Mode

TX Mode

1TX

2TX

802.11a

V (ANT 1)

802.11n(20MHz)

V (ANT 1 + ANT 2)

802.11n(40MHz)

V (ANT 1 + ANT 2)

802.11ac(20MHz)

V (ANT 1 + ANT 2)

802.11ac(40MHz)

V (ANT 1 +ANT 2)

802.11ac(80MH2z)

V (ANT 1 + ANT 2)

Report No.: BTL-ETSP-2-1803C313
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3.2 DESCRIPTION OF TEST MODES

To investigate the maximum EMI emission characteristics generates from EUT, the test system
was pre-scanning tested base on the consideration of following EUT operation mode or test
configuration mode which possible have effect on EMI emission level. Each of these EUT
operation mode(s) or test configuration mode(s) mentioned above was evaluated respectively.

Test channels

Test Clause

Lower sub-band
(5150 MHz to 5350 MHz)

5150 MHz to
5250 MHz

Centre frequencies 5.4.2

C7( see note 1)

Occupied Channel

Bandwidth >4.3

C7

Power, power density | 5.4.4

C1

Transmitter unwanted
emissions outside the | 5.4.5
5 GHz RLAN bands

C7( see note 1)

Transmitter unwanted
emissions within the 5.4.6
5 GHz RLAN bands

C1

Receiver spurious

o 5.4.7 C7( see note 1)
emissions
Transmit Power
Control 5.4.4 N/A(see note 2)
(TPC)
Dynamic Frequency
Selection (DFS) 5.4.8 N/A(see note 2)
Adaptivity 5.4.9 Co9
Receiver Blocking 5.4.10 C7
C1 The lowest declared channel for every declared Nominal Channel Bandwidth within

this band. For the Power Density testing, it is sufficient to only perform this test
using the lowest Nominal Channel Bandwidth.

C7 One channel out of the declared channels for this sub-band. For Occupied Channel
Bandwidth, testing shall be repeated for every declared Nominal Channel
Bandwidth within this sub-band.

C9 One channel (in case of single-channel testing) or a group of channels (in case of
multi-channel testing) out of the declared channels.

Report No.: BTL-ETSP-2-1803C313
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Note :

(1) In case of more than 1 channel plan has been declared, testing of these specific
requirements need only be performed using one of the declared channel plans.

(2)  Testing is not required for nominal channel bandwidths that fall completely within the

frequency range 5150 MHz to 5250 MHz.
(3)  Where the declared channel plan includes channels whose nominal channel bandwidth falls

completely or partly within the 5600 MHz to 5650 MHz band, the tests for the Channel
Availability Check (and where implemented, for the Off-Channel CAC) shall be performed on
one of these channels in addition to a channel within the band 5470 MHz to 5600 MHz or

5650 MHz to 5725 MHz band.

Report No.: BTL-ETSP-2-1803C313 Page 14 of 219
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Non Beamforming

3.3 TABLE OF PARAMETERS OF TEXT SOFTWARE SETTING

During testing channel & power controlling software provided by the customer was used to
control the operating channel as well as the output power level. The RF output power selection
is for the setting of RF output power expected by the customer and is going to be fixed on the
firmware of the final end product

Test software version MP_TEST
Frequency (MHz) 5180 5240
IEEE 802.11a OFDM 31 31
IEEE 802.11n(20 MHz) OFDM 28/25 28/25
Frequency (MHz) 5190 5230
IEEE 802.11n(40 MHz) OFDM 29/27 29/27
Frequency (MHz) 5180 5240
IEEE 802.11ac(20 MHz) OFDM 28/25 28/25
Frequency (MHz) 5190 5230
IEEE 802.11ac(40 MHz) OFDM 29/26 29/26
Frequency (MHz) 5210
IEEE 802.11ac(80 MHz) OFDM 31/27
With Beamforming
Test software version MP_TEST
Frequency (MHz) 5180 5240
IEEE 802.11n(20 MHz) OFDM 21/18 21/18
Frequency (MHz) 5190 5230
IEEE 802.11n(40 MHz) OFDM 23/21 23/21
Frequency (MHz) 5180 5240
IEEE 802.11ac(20 MHz) OFDM 22/19 22/19
Frequency (MHz) 5190 5230
IEEE 802.11ac(40 MHz) OFDM 23/20 23/20
Frequency (MHz) 5210
IEEE 802.11ac(80 MHz) OFDM 25/21

Report

No.: BTL-ETSP-2-1803C313
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3.4 BLOCK DIAGRAM SHOWING THE CONFIGURATION OF SYSTEM TESTED

configuration during the tests.

3.5 DESCRIPTION OF SUPPORT UNITS

2
-,
EUT
1 EUT
Adapter

AC 100~240V

e

2 |
Notebook

A

The EUT has been tested as an independent unit together with other necessary accessories or
support units. The following support units or accessories were used to form a representative test

Item Equipment Mfr/Brand Model/Type No. FCCID Series No.

A Notebook Lenovo INSPIRON 1420 DOC JX193A01SDC2
ltem | Shielded Type | Ferrite Core Length Note

1 NO NO 1.2M DC Cable

2 NO NO 10M RJ45 Cable

3.6 EUT OPERATING CONDITIONS

tested and used to collect the included data.

The EUT was configured for testing in a typical fashion (as a customer would normally use it). The
EUT has been programmed to continuously transmit during test. This operating condition was

Report No.: BTL-ETSP-2-1803C313
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4. CENTRE FREQUENCY

4.1 LIMIT
Clause Test Item Limit
4.2.1 Centre Frequency F(c) £20ppm
4.2 SETTING
Spectrum Parameter Setting

Attenuation Auto

Span Frequency 500kHz

RBW 10 kHz

VBW 10 kHz

Sweep Time Auto

4.3 TEST PROCEDURES

a. The EUT shall be connected to spectrum analyzer and operated in an un-modulated mode.
b. These measurements shall also be performed at normal and extreme test conditions.

4.4 TEST SETUP LAYOUT

Normal Condition

Spectrum Analyzer

Extreme Condition

Spectrum Analyzer

4.5 TEST DEVIATION

There is no deviation with the original standard.

4.6 TEST RESULTS

Please refer to the Appendix A.

i

EUT

EUT

o

OVEN

Report No.: BTL-ETSP-2-1803C313
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5. NOMINAL / OCCUPIED CHANNEL BANDWIDTH
5.1 LIMIT

The Nominal Channel Bandwidth for a single Operating Channel shall be 20 MHz.

Alternatively, equipment may implement a lower Nominal Channel Bandwidth with a minimum
of 5 MHz, providing they still comply with the Nominal Centre Frequencies defined in clause
4.2.1 of EN 301 893 (20 MHz raster).

The Occupied Channel Bandwidth shall be between 80 % and 100 % of the Nominal Channel
Bandwidth. In case of smart antenna systems (devices with multiple transmit chains) each of
the transmit chains shall meet this requirement. The Occupied Channel Bandwidth might
change with time/payload.

During a Channel Occupancy Time (COT), equipment may operate temporarily with an
Occupied Channel Bandwidth of less than 80 % of its Nominal Channel Bandwidth with a
minimum of 2 MHz.

5.2 SETTING
Spectrum Analyzer Setting
Centre Frequency The centre frequency of the channel under test
Resolution Bandwidth 100 kHz
Video Bandwidth 300 kHz
Frequency Span 2 x Nominal Bandwidth (e.g. 40 MHz for a 20 MHz channel)
> 1 s; for larger Nominal Bandwidths, the sweep time may be
Sweep time increased until a value where the sweep time has no impact on
the RMS value of the signal
Detector Mode RMS
Trace Mode: Max Hold

5.3 TEST PROCEDURES

a. The EUT shall be connected to spectrum analyzer and the spectrum analyzer setting of
section 5.2 were used.

b. Wait for the trace to stabilize.

c. Make sure that the power envelope is sufficiently above the noise floor of the analyser to avoid
the noise signals left and right from the power envelope being taken into account by this
measurement.

d. Use the 99 % bandwidth function of the spectrum analyser to measure the Occupied Channel
Bandwidth of the EUT. This value shall be recorded.

e. The measurement described in step b to step e above shall be repeated in case of
simultaneous transmissions in non-adjacent channels.

5.4 TEST SETUP LAYOUT

(alw 8]

Spectrum Analyzer EUT

5.5 TEST DEVIATION
There is no deviation with the original standard.

5.6 TEST RESULTS
Please refer to the Appendix B.

Report No.: BTL-ETSP-2-1803C313 Page 18 of 219
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6. EFFECTIVE ISOTROPICALLY RADIATED POWER
6.1 LIMIT
Mean EIRP Limits for RF Output Power and Power Density at the Highest Power Level
Frequency Mean EIRP Limit for Py Mean EIRP Density Limit
Range (dBm) (dBm/MHz)
(MHz) With TPC Without TPC With TPC Without TPC
5150 to 5350 23 20/23 (see notel) 10 7110 (see note2)
5470 to 5725 | 30 (see note3) | 27 (see note3) 17 (see note3) 14 (see note3)

Note:

applicable limit is 23 dBm.

(1)|The applicable limit is 20 dBm, except for transmissions whose nominal bandwidth
falls completely within the band 5150 MHz to 5250 MHz, in which case the

(2)|The applicable limit is 7 dBm/MHz, except for transmissions whose nominal
bandwidth falls completely within the band 5150 MHz to 5250 MHz, in which case
the applicable limit is 10 dBm/MHz.

(3)|Slave devices without a Radar Interference Detection function shall comply with the
limits for the band 5250 MHz to 5350 MHz.

Mean EIRP Limits for RF Output Power at the Lowest Power Level(Note 1)

Frequency Range

Mean EIRP for P,

5250 MHz to 5350 MHz

17 dBm

5470 MHz to 5725 MHz

24 dBm (see Note 2)

Note:

(1)|For devices without TPC, the limits in the table do not apply.

(2)|Slave devices without a Radar Interference Detection function shall comply with the
limits for the band 5250 MHz to 5350 MHz.

6.2 SETTING
Power Meter Parameter Setting
Filter No. Auto
Measurement time 0.135s~26s
Used Average Sensor MA 2411B

Report No.: BTL-ETSP-2-1803C313
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6.3 TEST PROCEDURES

Option 1:

Step 1:

For equipment configured into a continuous transmit mode (x = 1), proceed immediately with step
2.

a. The output power of the transmitter shall be coupled to a matched diode detector or equivalent
thereof. The output of the diode detector shall be connected to the vertical channel of an
oscilloscope.

b. The combination of the diode detector and the oscilloscope shall be capable of faithfully
reproducing the duty cycle of the transmitter output signal.

c. The observed duty cycle of the transmitter (Tx on / (Tx on + Tx off)) shall be noted as x (0 <x <
1), and recorded in the test report.

Step 2:

a. The RF output power shall be determined using a wideband RF power meter with a
thermocouple detector or an equivalent thereof and with an integration period that exceeds
the repetition period of the transmitter by a factor 5 or more. The observed value shall be
noted as A (in dBm).

b. In case of conducted measurements on smart antenna systems operating in a mode with
multiple transmit chains active simultaneously, the output power of each transmit chain shall
be measured separately to calculate the total power (value A in dBm) for the EUT.

Step 3:

a. The RF output power at the highest power level Py (e.i.r.p.) shall be calculated from the above
measured power output A (in dBm), the observed duty cycle x, the stated antenna gain G in
dBi and if applicable the beamforming gain Y in dB, according to the formula below. This value
shall be recorded in the test report.

If more than one antenna assembly is intended for this power setting or TPC range, the gain of
the antenna assembly with the highest gain shall be used.

Py=A+G+Y+10xlog (1/x) (dBm).

b. This value Py shall be compared to the applicable limit contained in table of section 6.1.

c. The measurement shall be repeated at the lowest, the middle, and the highest channel of the
stated frequency range. These measurements shall also be performed at normal and extreme
test conditions.
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6.4 TEST SETUP LAYOUT

Normal Condition

Power Meter

Extreme Condition

Power Meter

6.5 TEST DEVIATION
There is no deviation with the original standard.

6.6 TEST RESULTS
Please refer to the Appendix C.

EUT
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7.1 LIMIT

7. POWER DENSITY

Mean EIRP Limits for RF Output Power and Power Density at the Highest Power Level

Frequency Mean EIRP Limit for Py Mean EIRP Density Limit
Range (dBm) (dBm/MHZz)
(MHz) With TPC Without TPC With TPC Without TPC
5150 to 5350 23 20/23 (see notel) 10 7110 (see note2)

5470 to 5725

30 (see note 3)

27 (see note3)

17 (see note3)

14 (see note3)

Note:

(1)

The applicable limit is 20 dBm, except for transmissions whose nominal bandwidth
falls completely within the band 5150 MHz to 5250 MHz, in which case the
applicable limit is 23 dBm.

(2)

The applicable limit is 7 dBm/MHz, except for transmissions whose nominal
bandwidth falls completely within the band 5150 MHz to 5250 MHz, in which case
the applicable limit is 10 dBm/MHz.

(3)|Slave devices without a Radar Interference Detection function shall comply with the
limits for the band 5250 MHz to 5350 MHz.
7.2 SETTING
Setting
Spectrum Analyzer Step 1 Step 3
The centre frequency of the Equal to the frequency recorded in
Start Frequency channel under test bof71.2
RBW 1MHz 1MHz
VBW 3MHz 3MHz
2 x Nominal Bandwidth (e.g. 40
Frequency Span MHz for a 20 MHz channel) 3MHz
Detector Mode Peak RMS
Trace Mode Max Hold Max Hold
Sweep Time - 1 minute
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7.3 TEST PROCEDURES

Option 1:

a. The EUT shall be connected to spectrum analyzer and the spectrum analyzer setting of step
1 for section 7.2 was used.

b. When the trace is complete, find the peak value of the power envelope and record the
frequency.

c. The spectrum analyzer setting of step 2 for section 7.2 was used.

d. When the trace is complete, the trace shall be captured using the "Hold" or "View" option on
the spectrum analyser.

e. Find the peak value of the trace and place the analyser marker on this peak. This level is
recorded as the highest mean power (power density) D in a 1 MHz band.

f. Alternatively, where a spectrum analyser is equipped with a function to measure spectral
power density, this function may be used to display the power density D in dBm / MHz.

g. In case of conducted measurements on smart antenna systems operating in a mode with
multiple transmit chains active simultaneously, the power density of each transmit chain shall
be measured separately to calculate the total power density (value D in dBm / MHz) for the
UUT.

h. The maximum spectral power density e.i.r.p. is calculated from the above measured power
density D, the observed duty cycle x (see step 1), the applicable antenna assembly gain G in
dBi and if applicable the beamforming gain Y in dB, according to the formula below. This
value shall be recorded in the test report. If more than one antenna assembly is intended for
this power setting, the gain of the antenna assembly with the highest gain shall be used.

PD=D+G+Y +10 xlog(l/x)(dBm/MHz)

i. From all the saved results, the highest value is the maximum Power Density (e.i.r.p.) for the
EUT and recorded in the test report.

7.4 TEST SETUP LAYOUT

o ls { ]

Spectrum Analyzer EUT

7.5 TEST DEVIATION
There is no deviation with the original standard.

7.6 TEST RESULTS
Please refer to the Appendix D.
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8. SPURIOUS EMISSIONS — TRANSMITTER

8.1 LIMIT
Clause Test Item Frequency(MHZz) Limit (dBm)
47MHz to 74MHz
Transmit 87,5MHz to 118MHz 54
Unwanted 174MHz to 230MHz
4.2.4.1 ( Emlsdsmnr? 470MHz to 862MHz
Outside The 5 : ]
GHz RLAN Band) Other frequencies Below 1GHz 36
1GHz~26 GHz (Outside frequency ranges) -30
8.2 SETTING
30MHz ~1GHz
Spectrum Analyzer Setting
Start Frequency 30 MHz
Stop Frequency 1 GHz
RBW / VBW 100 kHz / 300 kHz
Detector Mode RMS
Trace Mode Max Hold
Sweep Points 29700

Sweep Time

For non-continuous transmissions (duty cycle less than 100 %), the
sweep time shall be sufficiently long, such that for each 100 kHz
frequency step, the measurement time is greater than two
transmissions of the EUT.

1GHz~ 26GHz
Spectrum Analyzer Setting
Start Frequency 1 GHz
Stop Frequency 26 GHz
RBW / VBW 1 MHz / 3 MHz
Detector Mode RMS
Trace Mode Max Hold
Sweep Points 2 25000

Sweep Time

For non-continuous transmissions (duty cycle less than 100 %), the
sweep time shall be sufficiently long, such that for each 1 MHz
frequency step, the measurement time is greater than two
transmissions of the EUT.
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8.3 TEST PROCEDURES

a. The EUT was placed on the top of the turntable in fully-anechoic chamber.

b. The test shall be made in the transmitting mode. The turntable was rotated by 360 degrees to
determine the position of the highest radiation.

c. This measurement shall be repeated with the transmitter in standby mode where applicable.

d. For spurious emissions measurement, the broad band bi-log receiving antenna was placed 3
meters far away from the turntable. (Below 1 GHz)

e. For spurious emissions measurement, the receiving horn antenna was placed 1 meter far away
from the turntable. (Above 1 GHz)

f. The broadband receiving antenna was fixed on the same height with the EUT to find each
suspected emissions of both horizontal and vertical polarization. Each recorded suspected
value is indicated as Read Level.

g. Replace the EUT by standard antenna and feed the RF port by signal generator.

h. Adjust the frequency of the signal generator to the suspected emission and slightly rotate the
turntable to locate the position with maximum reading.

(If the EUT was tested in the open air test site, the test antenna shall vary between 1 m and 4m.)

i. Adjust the power level of the signal generator to reach the same reading with Read Level.

j- The level of the spurious emission is the power level of (h) plus the gain of the standard antenna
in dBi and minus the loss of the cable used between the signal generator and the standard
antenna.

k. If the level calculated in (i) is higher than limit by more than 6dB, then lower the RBW of the
spectrum analyzer to 30KHz. If the level of this emission does not change by more than 2dB,
then it is taken as narrowband emission, otherwise, wideband emission.

I. The measurement shall be repeated at the lowest and the highest channel of the stated
frequency range.

m. In case of equipment with antenna connectors, these limits apply to emissions at the antenna
port (conducted) and to the emissions radiated by the cabinet. In case of integral antenna
equipment (without temporary antenna connectors), these limits apply to emissions radiated by
the equipment.
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8.4 TEST SETUP LAYOUT

Emission_ Conducted Measurement Test Set-Up

e

Spectrum Analyzer EUT

Emission_ Radiated Measurement Test Set-Up Frequency Below 1 GHz

Spectrum
Analyzer Amp.

Emission_ Radiated Measurement Test Set-Up Frequency Above 1 GHz

Spectrum] ||
Analyzer Amp.
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8.5 TEST DEVIATION
There is no deviation with the original standard.

8.6 EUT OPERATION DURING TEST
The measurements shall be performed during continuously transmitting.

8.7 TEST RESULTS (30MHZ TO 1000MHZ)
Please refer to the Appendix E.

8.8 TEST RESULTS (ABOVE 1000MHZ)
Please refer to the Appendix F.
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9. SPURIOUS EMISSIONS — TRANSMITTER (SPECTRUM MASK)

9.1 LIMIT
Clause Test Item Limit
Relative Level (dB)
0 dB = Reference Level

Transmit || "

Unwanted e | '

Emissions

(Within the 5 GHz 2848
4242 | RLAN bands shall
not exceed the wm, By #—
following spectrum 18|
maSk') fd ¥/ /4 '/
T domxn D axn asxn N /\ 0 /'\ N o1sxn axn . aexw
O55xN D5xN  05xN  055xN Frequency offset (MHz)
N= Nominal Channel Bandwidth MHzZ
9.2 SETTING
Spectrum Parameter Setting

RBW 1 MHz
VBW 30 kHz
Detector mode Peak
Trace mode: Video Average
Sweep Time Coupled
Centre Frequency Centre frequency of the channel being tested
Span 2 times the Nominal Channel Bandwidth

9.3 TEST PROCEDURES

a. The EUT shall be connected to spectrum analyzer and the spectrum analyzer setting of section
9.2 was used.

b. Use the marker to find the highest average power level of the power envelope of the EUT. This
level shall be used as the reference level for the relative measurements.

d. Determination of the relative average power levels: Adjust the frequency range of the spectrum
analyzer to allow the measurement to be performed within the sub-bands 5150 MHz to 5350
MHz and 5470 MHz to 5725 MHz. No other parameter of the spectrum analyzer should be
changed.

c. Compare the relative power envelope of the EUT with the limits defined in clause 4.2.4.2.2 of
EN 301 893
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9.4 TEST SETUP LAYOUT

Spectrum Analyzer

9.5 TEST DEVIATION
There is no deviation with the original standard.

9.6 EUT OPERATION DURING TEST

9.7 TEST RESULTS
Please refer to the Appendix G.

=

EUT

The measurements shall be performed during continuously transmitting.
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10. SPURIOUS EMISSIONS - RECEIVER

10.1 LIMIT
Clause Test Item Frequency(MHZz) Limit
30-1000 -57dBm
4252 ri mission
> Spurious emissions 1000~26000 -47dBm
10.2 SETTING
30MHz ~1GHz
Spectrum Analyzer Setting
Start Frequency 30 MHz
Stop Frequency 1 GHz

RBW / VBW 100 kHz / 300 kHz
Detector Mode RMS
Trace Mode Max Hold
Sweep Points =29700
Sweep Time Auto
1GHz~ 26GHz
Spectrum Analyzer Setting
Start Frequency 1 GHz
Stop Frequency 26 GHz
RBW / VBW 1 MHz / 3 MHz
Detector Mode RMS
Trace Mode Max Hold
Sweep Points = 25000
Sweep Time Auto

Report No.: BTL-ETSP-2-1803C313
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10.3 TEST PROCEDURES

a. The EUT was placed on the top of the turntable in fully-anechoic chamber.

b. The test shall be made in the transmitting mode. The turntable was rotated by 360 degrees to
determine the position of the highest radiation.

c. For spurious emissions measurement, the broad band bi-log receiving antenna was placed 3
meters far away from the turntable. (Below 1 GHz)

d. For spurious emissions measurement, the receiving horn antenna was placed 1 meter far away
from the turntable. (Above 1 GHz)

e. The broadband receiving antenna was fixed on the same height with the EUT to find each
suspected emissions of both horizontal and vertical polarization. Each recorded suspected
value is indicated as Read Level (Raw).

f. Replace the EUT by standard antenna and feed the RF port by signal generator.

g. Adjust the frequency of the signal generator to the suspected emission and slightly rotate the
turntable to locate the position with maximum reading.

h. Adjust the power level of the signal generator to reach the same reading with Read Level
(Raw).

i. The level of the spurious emission is the power level of (g) plus the gain of the standard antenna
in dBi and minus the loss of the cable used between the signal generator and the standard
antenna.

j- The measurement shall be repeated at the lowest and the highest channel of the stated
frequency range.

k. In case of equipment with antenna connectors, these limits apply to emissions at the antenna
port (conducted) and to the emissions radiated by the cabinet. In case of integral antenna
equipment (without temporary antenna connectors), these limits apply to emissions radiated by
the equipment.

10.4 TEST SETUP LAYOUT
Please refer to section 9.4

10.5 TEST DEVIATION
There is no deviation with the original standard.

10.6 EUT OPERATION DURING TEST
The EUT was programmed to be in continuously receiving mode.

10.7 TEST RESULTS (30MHZ TO 1000MHZ)
Please refer to the Appendix H.

10.8 TEST RESULTS (ABOVE 1000MHZ)
Please refer to the Appendix I.
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11. ADAPTIVITY (CHANNEL ACCESS MECHANISM)

11.1 LIMITS
Refer as EN 301 893, clause 4.2.7.3

11.2 SETTING
Spectrum Analyzer Setting
RBW = Occupied Channel Bandwidth (if the analyser does not support
this setting, the highest available setting shall be used)
VBW 3 x RBW (if the analyser does not support this setting, the highest
available setting shall be used)
Detector Mode RMS
Center Frequency Equal to the centre frequency of the operating channel
Span 0 Hz
Sweep time > 2 x Channel Occupancy Time
Trace Mode Clear/Write
Trigger Mode Video or RF/IF Power

11.3 TEST PROCEDURES

For Procedure to verify the capability to detect other RLAN transmissions on the Operating
Channel when operating on a single channel, Refer as EN 301 893, clause 5.4.9.3.2.2
For Procedure to verify the capability to detect other RLAN transmissions in case of multichannel

Operation - Equipment implementing Option 1 for multi-channel operation, Refer as EN 301
893, clause 5.4.9.3.2.3.1

For Channel Access Mechanism Procedure, Refer as EN 301 893, clause 5.4.9.3.2.4
For Maximum Channel Occupancy Time(s) Procedure, Refer as EN 301 893, clause 5.4.9.3.2.5

11.4 TEST SETUP

Spectrum
Analyzer
w| Splitter/ <> Companion
uuT Combiner Splitter/ _IAT[ Device
o -
Combiner
<
T Signal
Generator
Traiic (Interferer)
Source

11.5 TEST DEVIATION
There is no deviation with the original standard.

11.6 TEST RESULTS
Please refer to the Appendix J.

Report No.: BTL-ETSP-2-1803C313 Page 32 of 219




3TL

12. RECEIVER BLOCKING

12.1 LIMITS

The minimum performance criterion shall be a PER of less than or equal to 10 %.

Wanted signal Blocking signal Blocking signal power (dBm) Type of
mean power frequency (see note 2) blocking
from companion (MHz) Master or Slave Slave without signal
device with radar radar detection
(dBm) detection (see table D.2,
(see table D.2, note 2)
note 2)
. Continuous
Pmin + 6 dB 5100 -53 -59 Wave
4900 -
Pmin + 6 dB 5 000 47 53 connuous
5975
NOTE 1: P, is the minimum level of the wanted signal (in dBm) required to meet the minimum
performance criteria as defined clause 4 2 8 3 in the absence of any blocking signal.
NOTE 2: The levels specified are levels in front of the UUT antenna. In case of conducted
measurements, the same levels should be used at the antenna connector irrespective
of antenna gain.

12.2 TEST PROCEDURES

a. The EUT shall be set to the first operating frequency to be tested(see section 3.2 of test
report.)

b. The blocking signal generator is set to the first frequency as defined in above table of section
12.1 of test report.

c. With the blocking signal generator switched off a communication link is set up between the
UUT and the associated companion device using the test setup shown in figure 18. The
attenuation of the variable attenuator shall be increased in 1 dB steps to a value at which the
minimum performance criteria as limit is still met. The resulting level for the wanted signal at
the input of the UUT is Pmin.

d. This signal level (Pmin) is increased by 6 dB resulting in a new level (Pmin + 6 dB) of the
wanted signal at the EUT receiver input.

e. The level of the blocking signal at the EUT input is set to the level provided in above table of
test report . It shall be verified and recorded in the test report that the performance criteria as
limit are met.

f. If the performance criteria are met, the level of the blocking signal at the EUT may be further
increased (e.g. in steps of 1 dB) until the level whereby the performance criteria as specified in
limit are no longer met. The highest level at which the performance criteria are met is recorded
in the test report.

g. Repeat step f for each remaining combination of frequency and level as specified in above
table of section 12.1 of test report.

h. Repeat step b to step g with the EUT operating at the other operating frequencies at which the
blocking test has to be performed.

Report No.: BTL-ETSP-2-1803C313 Page 33 of 219



3TL

12.3 TEST SETUP

Variable attenuator Performance
step size < 1dB Monitoring
/ Device
/
Signalling Unit /
or
Companion v
Device » AT .
rl l .
/ Spliter . .Dlrect. Coupler. F@ Ut
- | Combiner :
Shielding or = .
Shielded Room
A4
Blocking
Signal Spectrum
Generator Analyzer
Optional

12.4 TEST DEVIATION
There is no deviation with the original standard.

12.5 TEST RESULTS
Please refer to the Appendix K.
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13. INFORMATION AS REQUIRED BY EN 301 893 V2.1.1, CLAUSE 5.4.1

In accordance with EN 301 893, clause 5.4.1, the following information is provided by the supplier.

a) The Nominal Channel Bandwidth(s):
Nominal Channel Bandwidth 1:_ 20 MHz
Nominal Channel Bandwidth 2:__ 40 MHz
Nominal Channel Bandwidth 3:__ 80 MHz
The associated centre frequencies:__in section 2.3 of the test report.

b) For Load Based Equipment that supports multi-channel operation:

0 The LBE equipment supports Option 1 as described in clause 4.2.7.3.2.3

X The LBE equipment supports Option 2 as described in clause 4.2.7.3.2.3

» The (maximum) number of channels used for multi-channel operation:__18

» These channels are adjacent channels: ] Yes X No

* In case of non-adjacent channels, whether or not these channels are in different sub-bands:

O Yes X No

» for LBE equipment implementing option 1 (see clause 4.2.7.3.2.3), the number of channels
used for multichannel

operation when performing the test described in clause 5.4.9.3.2.3.1:__N/A

In case of multi-channel operation, further information defining the channels used for these
simultaneous transmissions may be required.

¢) The different transmit operating modes (see clause 5.3.3.2) (tick all that apply):
[0 Operating mode 1: Single Antenna Equipment
(1 a) Equipment with only 1 antenna
1 b) Equipment with diversity antennas but only 1 antenna active at any moment in time
1 ¢) Smart Antenna Systems with 2 or more antennas, but operating in a (legacy) mode
where only 1 antenna is used.
[1 Operating mode 2: Smart Antenna Systems - Multiple Antennas without beamforming
1 a) Single spatial stream/Standard throughput
1 b) High Throughput (> 1 spatial stream) using Nominal Channel Bandwidth 1
1 ¢) High Throughput (> 1 spatial stream) using Nominal Channel Bandwidth 2
XI Operating mode 3: Smart Antenna Systems - Multiple Antennas with beamforming
X a) Single spatial stream/Standard throughput

X b) High Throughput (> 1 spatial stream) using Nominal Channel Bandwidth 1

X c¢) High Throughput (> 1 spatial stream) using Nominal Channel Bandwidth 2
X d) High Throughput (> 1 spatial stream) using Nominal Channel Bandwidth 3
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d) In case of Smart Antenna Systems or multiple antenna systems:
* The number of Receive chains:__2

e The number of Transmit chains:__ 2

« Equal power distribution among the transmit chains: X Yes [] No

* In case of beamforming, the maximum (additional) beamforming gain;__3 dB

NOTE: Beamforming gain does not include the basic gain of a single antenna (assembly).

e) TPC feature available: ] Yes XI No

h) The DFS related operating mode(s) of the equipment:
XMaster

[1Slave with radar detection

[1Slave without radar detection

i) User access restrictions (please check box below to confirm):
Xthe equipment is constructed to comply with the requirements contained in clause
4.10 in ETSI EN 301 893 V2.1.1.

j) For equipment with Off-Channel CAC functionality:
The equipment has an "Off-Channel CAC" function: [JYes [XINo
If yes, specify the "Off-Channel CAC Time"
* For channels outside the 5 600 MHz to 5 650 MHz range:_____hours
« If applicable, for channels (partially) within the 5 600 MHz to 5 650 MHz range:____ hours

k) The equipment can operate in ad-hoc mode:
X no ad-hoc operation
[1 ad-hoc operation in the frequency range 5 150 MHz to 5 250 MHz without DFS
[1 ad-hoc operation with DFS

I) Operating Frequency Range(s):
Range 1: [15 150 MHz to 5 350 MHz and 5 470 MHz to 5 725 MHz
Range 2: [15 470 MHz to 5 725 MHz

Range 3: X5 150 MHz to 5 250 MHz (ad-hoc without DFS)

Range 4: [other, please specify:
If the equipment has more than one Operating Frequency Range, tick all that apply.
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m) The extreme operating temperature and supply voltage range that apply to the
equipment:

[1-20 °C to +55 °C (Outdoor & Indoor usage)

[0 °C to +35 °C (Indoor usage only)

XlOther: 0 °C to 40 °C .
The supply voltages of the stand-alone radio equipment or the supply voltages of the combined
(host) equipment or test jig in case of plug-in devices:
Details provided are for the:

X stand-alone equipment

[CJdcombined (or host) equipment
[(Jtest jig

Supply Voltage XIDC  State AC voltage _100-240 V
In case of DC, indicate the type of power source:
Clinternal Power Supply
XExternal Power Supply or AC/DC adapter
[(1Battery [INickel Cadmium
ClAlkaline
[CINickel-Metal Hydride

OLithium-lon

[(ILead acid (Vehicle regulated)
[1Other

n) The test sequence/test software used (see also ETSI EN 301 893 (V2.1.1), clause 5.3.1.2):
MP_TEST

0) Type of Equipment:
XStand-alone
[JCombined Equipment (Equipment where the radio part is fully integrated within
another type of equipment)
[IPlug-in radio device (Equipment intended for a variety of host systems)
Other_____

p) Adaptivity (Channel Access Mechanism):
[1Frame Based Equipment
XLoad Based Equipment
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r) With regards to Adaptivity for Load Based Equipment:

X The Load Based Equipment operates as a Supervising Device

[0 The Load Based Equipment operates as a Supervised Device

[0 The Load Based Equipment can operate as a Supervising and as a Supervised Device
[0 The Load Based Equipment makes use of note 1 in table 7 or note 1 in table 8 of ETSI EN 301
893Vv2.1.1

The Priority Classes implemented by the Load Based Equipment

® \When operating as a Supervising Device

[ Priority Class 4 (Highest priority)

Priority Class 3

Priority Class 2

Priority Class 1 (Lowest priority)

When operating as a Supervised Device

Priority Class 4 (Highest priority)

Priority Class 3

Priority Class 2

OooQdednX

Priority Class 1 (Lowest priority)

X The Load Based Equipment operates as an Initiating Device
[0 The Load Based Equipment operates as an Responding Device
[0 The Load Based Equipment can operate as an Initiating Device and as a Responding Device

With regard to Energy Detection Threshold, the Load Based Equipment has implemented either
option 1 of clause 4.2.7.3.2.5 of ETSI EN 301 893 V2.1.1 or option 2 of clause 4.2.7.3.2.5 of ETSI
EN 301 893 v2.1.1:

X Option 1

] Option 2

Specify which protocol has been implemented: IEEE 802.11™ Other.____

s) The equipment supports a geo-location capability as defined in clause 4.2.10 of ETSI EN
301 893 Vv2.1.1:

] Yes

X No
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14. MEASUREMENT INSTRUMENTS LIST
Centre Frequency
Item | Kind of Equipment | Manufacturer Type No. Serial No. Calibrated until
1 | EXASpectrum Agilent N9O10A MY50520044 | Mar. 11, 2019
Analyzer
EMC104-SM-SM-
2 Cable emci 9000(0.01GHz— N/A N/A
26.5GHz)
3 | Const Temp. & Hu Bell BTH-50C 20170306001 | Mar. 11, 2019
midity Chamber
Measurement . EN301893Vv211
4 Software Keysight (V2.151229) N/A N/A
Nominal / Occupied Channel Bandwidth
Item| Kind of Equipment | Manufacturer Type No. Serial No. Calibrated until
1 | EXASpectrum Agilent N9010A MY50520044 | Mar. 11, 2019
Analyzer
EMC104-SM-SM-
2 Cable emci 9000(0.01GHz— N/A N/A
26.5GHz)
Measurement . EN301893Vv211
3 Software Keysight (V2.151229) N/A N/A
Effective Isotropically Radiated Power
Item| Kind of Equipment | Manufacturer Type No. Serial No. Calibrated until
EMC104-SM-SM-
1 Cable emci 9000(0.01GHz — N/A N/A
26.5GHz)
EMC80-NM-NM-1
2 Cable emci 2000(9KHz-1GHz N/A N/A
)
3 Power Sensor Agilent U2021XA MY53020007 Jun. 20, 2018
4 Power Sensor Agilent U2021XA MY53130004 Jun. 20, 2018
5 Power Sensor Agilent U2021XA MY53260025 Jun. 20, 2018
6 Power Sensor Agilent U2021XA MY53180019 Jun. 20, 2018
7 | Const Temp. & Hu Bell BTH-50C 20170306001 | Mar. 11, 2019
midity Chamber
Measurement . EN301893Vv211
8 Software Keysight (V2.151229) N/A N/A
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Power Density
Item| Kind of Equipment | Manufacturer Type No. Serial No. Calibrated until
1 | EXASpectrum Agilent N9010A MY50520044 | Mar. 11, 2019
Analyzer
EMC104-SM-SM-
2 Cable emci 9000(0.01GHz— N/A N/A
26.5GHz)
Measurement . EN301893Vv211
3 Software Keysight (V2.151229) N/A N/A
Transmitter and Receiver Spurious Emission (Conducted Measurement)
Item| Kind of Equipment | Manufacturer Type No. Serial No. Calibrated until
1 | EXASpectrum Agilent N9010A MY50520044 | Mar. 11, 2019
Analyzer
EMC104-SM-SM-
2 Cable emci 9000(0.01GHz— N/A N/A
26.5GHz)
Measurement . EN301893Vv211
3 Software Keysight (V2.151229) N/A N/A
Transmitter and Receiver Spurious Emission (Radiated Measurement)

Item| Kind of Equipment | Manufacturer Type No. Serial No. Calibrated until
1 Antenna Schwarbeck VULB9160 9160-3231 Mar. 11, 2019
o | Double Ridged ETS 3115 75846 Mar. 11, 2019

Guide Antenna
3 Amplifier Agilent 8449B 3008A02274 Mar. 11, 2019
4 Amplifier HP 8447D 2944A08908 Mar. 11, 2019
5 | EXASpectrum Agilent N9010A MY50520044 | Mar. 11, 2019
Analyzer
e EMC
6 Pre-Amplifier INSTRUMENT EMC012645B 980264 Aug. 20, 2018
EMC104-SM-SM-
7 Cable emci 9000(0.01GHz— N/A N/A
26.5GHz)
EMC80-NM-NM-1
8 Cable emci 2000(9KHz-1GHz N/A N/A
)
9 Controller ETS-Lindgren 2090 N/A N/A
10 Horn Antenna ETS 3116C 152324 Jun. 08, 2018
Measurement EZ-EMC
- Software Farad Ver.NB-03A1-01 NIA NIA
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Adaptivity
Item| Kind of Equipment | Manufacturer Type No. Serial No. Calibrated until
1 | EXASpectrum Agilent N9O10A MY50520044 | Mar. 11, 2019
Analyzer
2 | POWER SPLITTER | Mini-Circuits | ZN4PD1-63-S+ |SF9335D1045-2| Feb. 14,2019
3 |POWER SPLITTER | Mini-Circuits | ZFRSC-183-S+ |SF601301339-1| Feb. 13,2019
4 Coupler Mini-Circuits | ZADC-10-63-S+ | SF631801334 | Feb. 14, 2019
5 | EXG-BRF Vector Agilent N51728 MY53050758 | Mar. 11, 2019
Signal Generator
6 Data collector Keysight AD211 TW54033508 N/A
Measurement . EN301893V211
/ Software Keysight (V2.151229) N/A N/A
Receiver Blocking
Iltem| Kind of Equipment | Manufacturer Type No. Serial No. Calibrated until
1 | EXASpectrum Agilent N9O10A MY50520044 | Mar. 11, 2019
Analyzer
2 |POWER SPLITTER | Mini-Circuits | ZN4PD1-63-S+ [SF9335D1045-2| Feb. 14, 2019
3 | POWER SPLITTER | Mini-Circuits | ZFRSC-183-S+ [SF601301339-1| Feb. 13, 2019
4 Coupler Mini-Circuits | ZADC-10-63-S+ | SF631801334 | Feb. 14, 2019
5 | EXGBRF Vector Agilent N5172B MY53050758 | Mar. 11, 2019
Signal Generator
6 Data collector Keysight AD211 TW54033508 N/A
DFS
Item | Kind of Equipment | Manufacturer Type No. Serial No. Calibrated until
1 | Signal Generator Agilent E4438C MY49071316 Mar. 11, 2019
o | EXASpectrum Agilent N9010A MY50520044 | Mar. 11, 2019
Analyzer
POWER e
3 SPLITTER Mini-Circuits ZN4PD1-63-S+ |SF9335D1045-1| Mar. 11, 2019
POWER o
4 SPLITTER Mini-Circuits | ZFRSC-123-S+ | 331000910-1 Mar. 11, 2019
5 Attenuator WOKEN 6SM3502 VAS1214NL Feb. 14, 2019
Measurement . EN301893V211
6 Software Keysight (V2.151229) N/A N/A
Remark: “N/A” denotes no model name, serial no. or calibration specified.
All calibration period of equipment list is one year.
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15. EUT TEST PHOTO

Radiated Measurement Photos
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Test Mode: 802.11a Mode

Test Conditions

Measurement Frequency (MHz)

5180 5240
T nom(°C) 25 5180.0100 5240.0120
T min(°C) 0 5180.0110 5240.0139
T max(°C) 40 5180.0101 5240.0130
Max. Deviation Frequency 0.0110 0.0139
Max. Frequency Error (ppm) 2.12 2.65
Limit (ppm) 20.00
Result Pass

Test Mode: 802.11n(20 MHz) Mode

Test Conditions

Measurement Frequency (MHZz)

5180 5240
T nom(°C) 25 5180.0100 5240.0200
T min(°C) 0 5180.0105 5240.0208
T max(°C) 40 5180.0114 5240.0218
Max. Deviation Frequency 0.0114 0.0218
Max. Frequency Error (ppm) 2.20 4.16
Limit (ppm) 20.00
Result Pass

Test Mode: 802.11n(40 MHz) Mode

Test Conditions

Measurement Frequency (MHz)

5190 5230
T nom(°C) 25 5190.0200 5230.0200
T min(°C) 0 5190.0210 5230.0211
T max(°C) 40 5190.0201 5230.0202
Max. Deviation Frequency 0.0210 0.0211
Max. Frequency Error (ppm) 4.05 4.03
Limit (ppm) 20.00
Result Pass
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Test Mode: 802.11ac(20 MHz) Mode

Test Conditions

Measurement Frequency (MHz)

5180 5240
T nom(°C) 25 5180.0100 5240.0200
T min(°C) 0 5180.0101 5240.0210
T max(°C) 40 5180.0111 5240.0201
Max. Deviation Frequency 0.0111 0.0210
Max. Frequency Error (ppm) 2.14 4.01
Limit (ppm) 20.00
Result Pass

Test Mode: 802.11ac(40 MHz) Mode

Test Conditions

Measurement Frequency (MHZz)

5190 5230
T nom(°C) 25 5190.0200 5230.0200
T min(°C) 0 5190.0205 5230.0209
T max(°C) 40 5190.0215 5230.0219
Max. Deviation Frequency 0.0215 0.0219
Max. Frequency Error (ppm) 414 4.19
Limit (ppm) 20.00
Result Pass

Test Mode: 802.11ac(80 MHz) Mode

Test Conditions

Measurement Frequency (MHz)

5210
T nom(°C) 25 5210.0320
T min(°C) 0 5210.0326
T max(°C) 40 5210.0336
Max. Deviation Frequency 0.0336
Max. Frequency Error (ppm) 6.45
Limit (ppm) 20.00
Result Pass
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Non Beamforming

Test Mode: 802.11a Mode

Test Conditions

Occupied Channel Bandwidth

5180 5240

T nom (°C) 25

16.395 16.395

Limits (MHz)

16~20

Result

Pass

Test Mode: 802.11n(20 MHz) Mode

Test Conditions

Occupied Channel Bandwidth

5180 5240

T nom (°C) 25

17.578 17.570

Limits (MHz)

16~20

Result

Pass

Test Mode: 802.11n(40 MHz) Mode

Test Conditions

Occupied Channel Bandwidth

5190 5230

T nom (°C) 25

36.116 36.110

Limits (MHz)

32~40

Result

Pass
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Test Mode: 802.11ac(20MHz) Mode

Test Conditions

Occupied Channel Bandwidth

5180 5240

T nom (°C) 25

17.571 17.572

Limits (MHz)

16~20

Result

Pass

Test Mode: 802.11ac(40 MHz) Mode

Test Conditions

Occupied Channel Bandwidth

5190 5230

T nom (°C) 25

36.130 36.128

Limits (MHz)

32~40

Result

Pass

Test Mode: 802.11ac(80 MHz) Mode

Test Conditions

Occupied Channel Bandwidth

5210
T nom (°C) 25 75.480
Limits (MHz) 64~80

Result Pass

Report No.: BTL-ETSP-2-1803C313

Page 48 of 219



3TL

W

w
EFI
=

@ 1t
e

WEpD

With Beamforming

Test Mode: 802.11n(20 MHz) Mode

Occupied Channel Bandwidth

Test Conditions 5180 5240
T nom (°C) 25 17.587 17.579
Limits (MHz) 16~20
Result Pass

Test Mode: 802.11n(40 MHz) Mode

Occupied Channel Bandwidth

Test Conditions 5190 5230

T nom (°C) 25 36.168 36.165
Limits (MHz) 32~40
Result Pass
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Test Mode: 802.11ac(20MHz) Mode

Test Conditions

Occupied Channel Bandwidth

5180 5240

T nom (°C) 25

17.590 17.590

Limits (MHz)

16~20

Result

Pass

Test Mode: 802.11ac(40 MHz) Mode

Test Conditions

Occupied Channel Bandwidth

5190 5230

T nom (°C) 25

36.064 36.062

Limits (MHz)

32~40

Result

Pass

Test Mode: 802.11ac(80 MHz) Mode

Test Conditions

Occupied Channel Bandwidth

5210
T nom (°C) 25 75.392
Limits (MHz) 64~80

Result Pass
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Non Beamforming

Test Mode: 802.11a Mode

at the Highest Power Level

Test Conditions

Max. EIRP Power ( dBm )

5180 5240
T nom (°C) 25 22.53 22.68
T min (°C) 0 22.48 22.49
T max (°C) 40 22.36 22.53
Max EIRP Power 22.68
Limits 23
Result Pass

Test Mode: 802.11n(20 MHz) Mode

at the Highest Power Level

Test Conditions

Max. EIRP Power (dBm)

5180 5240
T nom (°C) 25 22.40 22.29
T min (°C) 0 22.31 22.17
T max (°C) 40 22.25 22.14
Max EIRP Power 22.40
Limits 23
Result Pass

Test Mode: 802.11n(40 MHz) Mode

at the Highest Power Level

Test Conditions

Max. EIRP Power (dBm )

5190 5230
T nom (°C) 25 22.59 22.52
T min (°C) 0 22.48 22.38
T max (°C) 40 22.37 22.41
Max EIRP Power 22.59
Limits 23
Result Pass
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Test Mode: 802.11ac(20 MHz) Mode

at the Highest Power Level

Test Conditions

Max. EIRP Power ( dBm )

5180 5240
T nom (°C) 25 22.44 22.41
T min (°C) 0 22.36 22.26
T max (°C) 40 22.25 22.18
Max EIRP Power 22 44
Limits 23
Result Pass

Test Mode: 802.11ac(40 MHz) Mode

at the Highest Power Level

Test Conditions

Max. EIRP Power (dBm)

5190 5230
T nom (°C) 25 22.66 22.47
T min (°C) 0 22.49 22.31
T max (°C) 40 22.53 22.41
Max EIRP Power 22.66
Limits 23
Result Pass

Test Mode: 802.11ac(80 MHz) Mode

at the Highest Power Level

Test Conditions

Max. EIRP Power (dBm )

5210
T nom (°C) 25 22.42
T min (°C) 0 22.31
T max (°C) 40 22.27
Max EIRP Power 22.42

Limits 23
Result Pass
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With Beamforming

Test Mode: 802.11n(20 MHz) Mode

Test Conditions

Max. EIRP Power ( dBm )

5180 5240
T nom (°C) 25 21.86 22.01
T min (°C) 0 21.67 21.94
T max (°C) 40 21.45 21.58
Max EIRP Power 22.01
Limits 23
Result Pass

Test Mode: 802.11n(40 MHz) Mode

Test Conditions

Max. EIRP Power (dBm)

5190 5230
T nom (°C) 25 22.46 22.46
T min (°C) 0 22.37 22.37
T max (°C) 40 22.32 22.29
Max EIRP Power 22.46
Limits 23
Result Pass
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Test Mode: 802.11ac(20 MHz) Mode
" Max. EIRP Power (dBm
Test Conditions 5180 ( 52)40
T nom (°C) 25 22.28 22.35
T min (°C) 0 22.19 22.19
T max (°C) 40 22.13 22.24
Max EIRP Power 22.35
Limits 23
Result Pass
Test Mode: 802.11ac(40 MHz) Mode
. Max. EIRP Power ( dBm
Test Conditions 5198)( ower (d 52)30
T nom (°C) 25 22.53 22.41
T min (°C) 0 22.48 22.36
T max (°C) 40 22.37 22.19
Max EIRP Power 22.53
Limits 23
Result Pass

Test Mode: 802.11ac(80 MHz) Mode

Test Conditions

Max. EIRP Power ( dBm )

5210
T nom (°C) 25 22.29
T min (°C) 0 22.18
T max (°C) 40 22.22
Max EIRP Power 2229

Limits 23
Result Pass
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Non Beamforming

Test Mode: 802.11a Mode

EIRP Spectral Power Density
Test Conditions (dBm/MHz)
5180 5240
T nom (°C) 25 9.15 9.35
Limits 10
Result Pass

Test Mode: 802.11n(20 MHz) Mode

EIRP Spectral Power Density
Test Conditions (dBm/MHz)
5180 5240
T nom (°C) 25 8.82 8.71
Limits 10
Result Pass

Test Mode: 802.11n(40 MHz) Mode

EIRP Spectral Power Density
Test Conditions (dBm/MHz)
5190 5230
T nom (°C) 25 6.88 7.18
Limits 10
Result Pass
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Test Mode: 802.11ac(20 MHz) Mode

EIRP Spectral Power Density

Test Conditions (dBm/MHz)
5180 5240
T nom (°C) 25 8.36 8.56
Limits 10
Result Pass

Test Mode: 802.11ac(40 MHz) Mode

EIRP Spectral Power Density

Test Conditions (dBm/MHz)
5190 5230
T nom (°C) 25 6.54 6.67
Limits 10
Result Pass

Test Mode: 802.11ac(80 MHz) Mode

EIRP Spectral Power Density

Test Conditions (dBm/MHz)
5210
T nom (°C) 25 5.28
Limits 10
Result Pass
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With Beamforming

Test Mode: 802.11n(20 MHz) Mode

EIRP Spectral Power Density

Test Conditions (dBm/MHz)
5180 5240
T nom (°C) 25 9.17 9.48
Limits 10
Result Pass

Test Mode: 802.11n(40 MHz) Mode

EIRP Spectral Power Density

Test Conditions (dBm/MHz)
5190 5230
T nom (°C) 25 7.40 7.45
Limits 10
Result Pass
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Test Mode: 802.11ac(20 MHz) Mode

EIRP Spectral Power Density

Test Conditions (dBm/MHz)
5180 5240
T nom (°C) 25 9.27 9.63
Limits 10
Result Pass

Test Mode: 802.11ac(40 MHz) Mode

EIRP Spectral Power Density

Test Conditions (dBm/MHz)
5190 5230
T nom (°C) 25 7.32 6.72
Limits 10
Result Pass

Test Mode: 802.11ac(80 MHz) Mode

EIRP Spectral Power Density

Test Conditions (dBm/MHz)
5210
T nom (°C) 25 5.29
Limits 10
Result Pass
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Non Beamforming

Test Mode: |TX Mode_802.11a_5180MHz
802.11a Mode_5180
Antenna 1 Tx Spurious Emission
0
201
Margin:6
E.40 _IL

-60

-B0

30

26000

Frequency [MHz]
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[Test Mode:  |TX Mode_802.11a_5240MHz

802.11a Mode_5240

Antenna 1 Tx Spurious Emission

-20

Margin:6|

I
=

Level [dBm]

n
[

-80

30

Frequency [MHz]
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[Test Mode:  |TX Mode_802.11n(20 MHz)_5180MHz |
802.11n 20M Mode_5180_ANT 1
Antenna 1 Tx Spurious Emission
0
20
_ Margin: 6|
E-40 f e e
60
80
20 S | S | S | 26000
Frequency [MHz]
802.11n 20M Mode_5180_ANT 2
Antenna 2 Tx Spurious Emission
0
20
_ _ Margin:6|
%40
50+
80
30 S | T | S | 26000
Frequency [MHz]
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[Test Mode:  |TX Mode_802.11n(20 MHz)_5240MHz |
802.11n 20M Mode_5240_ANT 1
Antenna 1 Tx Spurious Emission
0
20
_ Margin: 6|
e T oot B e e
-60
80
30 26000
Frequency [MHz]
802.11n 20M Mode_5240_ ANT 2
Antenna 2 Tx Spurious Emission
0
20
_ _ Margin:6|
%-40
60
80
30 26000
Frequency [MHz]
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[Test Mode:  |TX Mode_802.11n(40 MHz)_5190MHz

802.11n 40M Mode_5190 ANT 1

Antenna 1 Tx Spurious Emission

-20

Margin:6|

in

Level [dBm]
(

-60
-80
30 26000
Frequency [MHz]
802.11n 40M Mode_5190_ANT 2
Antenna 2 Tx Spurious Emission
0
-20
. Margin:6|
E-40
=2
&0 ] L
-80
30 26000
Frequency [MHz]
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[Test Mode:  |TX Mode_802.11n(40 MHz)_5230MHz |
802.11n 40M Mode_5230_ANT 1
Antenna 1 Tx Spurious Emission
0
201
_ Margin:6|
%-40
AL
-B0 __ o
30 26000
Frequency [MHz]
802.11n 40M Mode_5230_ANT 2
Antenna 2 Tx Spurious Emission
0
20
_ _ Margin:6|
& 40 T
30 26000
Frequency [MHz]
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[Test Mode:  |TX Mode_802.11ac(20 MHz)_5180MHz |
802.11ac 20M Mode_ 5180 ANT 1
Antenna 1 Tx Spurious Emission
0
20
Margin:b|
Ea0 TIL
50
80
30 | 26000
Frequency [MHz]
802.11ac 20M Mode_5180_ANT 2
Antenna 2 Tx Spurious Emission
0
201
_ _ Margin:6|
§4n
60-
80
30 26000
Frequency [MHz]
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[Test Mode:  |TX Mode_802.11ac(20 MHz)_5240MHz |
802.11ac 20M Mode_5240 ANT 1
Antenna 1 Tx Spurious Emission
0
-20 ]
Margin:6|
%--—m

&
=]

-80

30 26000
Frequency [MHz]
802.11ac 20M Mode_5240 ANT 2
Antenna 2 Tx Spurious Emission
0
20
_ _ Margin:6|
E.
E 4
60+
80
30

Frequency [MHz]
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[Test Mode:  |TX Mode_802.11ac(40 MHz)_5190MHz |
802.11ac 40M Mode_5190 _ANT 1
Antenna 1 Tx Spurious Emission
0
20
Margin:6|
£-10 _IL
60 ] % | -
50
30 26000
Frequency [MHz]
802.11ac 40M Mode_5190 ANT 2
Antenna 2 Tx Spurious Emission
0
20
_ - Margin:6|
E.0
= ¥
60
804
30 " 26000
Frequency [MHz]
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[Test Mode:  |TX Mode_802.11ac(40 MHz)_5230MHz |
802.11ac 40M Mode_5230 ANT 1
Antenna 1 Tx Spurious Emission
0
201
_ Margin:6|
E-40 e e
50 ‘ -
=20 __ -
30 26000
Frequency [MHz]
802.11ac 40M Mode_5230_ANT 2
Antenna 2 Tx Spurious Emission
0
20
_ - Margin:6|
%40
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80 4
30 o | S | o o | 26000
Frequency [MHz]
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[Test Mode:  |TX Mode_802.11ac(80 MHz)_5210MHz

802.11ac 80M Mode_5210 ANT 1

Antenna 1 Tx Spurious Emission
0
20+
_ Margin:6|
E-a0
o ]
-60
-80
30 26000
Frequency [MHz]
802.11ac 80M Mode_5210 ANT 2
Antenna 2 Tx Spurious Emission
0
20
_ Margin:6|
E
)
30 26000
Frequency [MHz]
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With Beamforming

Test Mode:

TX Mode_802.11n(20 MHz) 5180MHz

802.11n 20M Mode_ 5180 ANT 1

Antenna 1 Tx Spurious Emission

-20

-40

Margin:b|

Level [dBm]

-60

-80

30

Frequency [MHz]

26000

802.11n 20M Mode_5180_ANT 2

Antenna 2 Tx Spurious Emission

-20

-40

Margin:6|

Level [dBm]

30

Frequency [MHz]

26000
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[Test Mode:  |TX Mode_802.11n(20 MHz)_5240MHz

802.11n 20M Mode_5240 ANT 1

Antenna 1 Tx Spurious Emission

-20

-80

_ _ Margin:6|
E.a0
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80
0 26000
Frequency [MHz]
802.11n 20M Mode 5240 ANT 2
Antenna 2 Tx Spurious Emission
0
201
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k I I
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30

26000
Frequency [MHz]
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[Test Mode:  |TX Mode_802.11n(40 MHz)_5190MHz |
802.11n 40M Mode_5190_ANT 1
Antenna 1 Tx Spurious Emission
0
201
Margin:6|
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[Test Mode:  |TX Mode_802.11n(40 MHz)_5230MHz |
802.11n 40M Mode_5230_ANT 1
Antenna 1 Tx Spurious Emission
0
201
Margin:6|
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[Test Mode:  |TX Mode_802.11ac(20 MHz)_5180MHz |
802.11ac 20M Mode_5180 ANT 1
Antenna 1 Tx Spurious Emission
0
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Margin:6|
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[Test Mode:  |TX Mode_802.11ac(20 MHz)_5240MHz

802.11ac 20M Mode_5240 ANT 1

Antenna 1 Tx Spurious Emission
0
-20
Margin:6
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[Test Mode:  |TX Mode_802.11ac(40 MHz)_5190MHz |
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[Test Mode:  |TX Mode_802.11ac(40 MHz)_5230MHz

802.11ac 40M Mode_5230 ANT 1

Antenna 1 Tx Spurious Emission
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[Test Mode:  |TX Mode_802.11ac(80 MHz)_5210MHz |
802.11ac 80M Mode_5210 ANT 1
Antenna 1 Tx Spurious Emission
0
20+
Margin:6|
£-10 _lL
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Orthogonal Axis

X

Test Mode: TX Mode 802.11a 5180MHz
Vertical
-20 dBm
m 5
1 4 T
>ﬁlﬂ | 2 R T 6
; Wm Ay 3 I MwLi qluml-l_mm ey MW
LAIPNTY I R
100
3000 127 00 22400 32100 41800 21500 61200 70900 806 .00 1000.00
{MHz)
Reading Correct Measure .. .
No. Frea. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 43. 2890 -63.16 -3. 31 -66. 47 -36. 00 -30.47 RMS
2 112. 4500 -69. 37 -3. 46 -72.83 -54.00 -18.83 RMS
3 361. 4490 —-80. 45 0.45 -80. 00 -36.00 —-44.00 RMS
4 532. 9450 -70. 35 4.16 -66. 19 -54.00 -12.19 RMS
H * 599. 8750 -70. 17 71.22 -62. 95 -54.00 -8.95 RMS
6 879. 5260 -82. 31 9.28 -73.03 -36.00 -37.03 RMS
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Orthogonal Axis [X

Test Mode: TX Mode 802.11a 5180MHz
Horizontal
-20 dBm
60 2 5
1
3 4 T
3.< IUN v | 6
\ | ..‘M \‘M W“L MW
100
3000 12700 22400 32100 41800 51500 61200 70000 80600 1000.00
{MHz)
Reading Correct Measure .. .
No. Frea. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 42.2220 -65.55 -1.99 -67. 54 -36.00 -31.54 RMS
2 138. 2520 -61. 35 -1.54 -62. 89 -36.00 -26.89 RMS
3 479. 9830 -73. 33 3. 37 -69. 96 -54.00 -15.96 RMS
4 532. 9450 -73.80 4.35 —-69. 45 -54.00 -15.45 RMS
H * 599.9719 -71.80 8.04 -63. 76 -54.00 -9.76 RMS
6 879. 5260 —-82. 57 9. 67 -72.90 -36.00 -36.90 RMS
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Orthogonal Axis [X

Test Mode: TX Mode 802.11a 5240MHz
Vertical
-20 dBm
60
1 4 5
2
ﬂ |T ? 6
M‘ W\WM\ MW‘%‘WW ST bobndiahe MM
100
3000 12700 22400 32100 41800 51500 61200 70000 80600 1000.00
{MHz)
Reading Correct Measure .. .
No. Frea. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 43.8710 -63.23 -3.34 -66. 57 -36.00 -30.57 RMS
2 152. 7050 -68. 90 -0.62 -69. 52 -36.00 -33.52 RMS
3 363. 3890 -80. 93 0.47 -80. 46 -36.00 -44.46 RMS
4 * 532. 9450 -70. 34 4.16 -66. 18 -54.00 -12.18 RMS
5 599.9719 -73.93 7.23 -66. 70 -54.00 -12.70 RMS
6 879. 6230 -81.98 9.28 -72.70 -36.00 -36.70 RMS
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Orthogonal Axis [X

Test Mode: TX Mode 802.11a 5240MHz
Horizontal

20dBm
0

1 2 3

by n.%f e 4 5] 6

H UUKX
100
3000 12700 22400 32100 41800 51500 61200 70000 80600 100000

{MHz)

No. Frea fedine  Correct Mesnwre Linit Marein

MHz dBm dB dBm dBm dB Detector Comment
1 42.2220 -66.41 -1.99 -68. 40 -36.00 -32.40 RMS
2 155. 3240 -66. 80 -1.00 —67. 80 -36.00 -31.80 RMS
3 % 479.9830 -72.41 3.37 -69. 04 -54.00 -15.04 RMS
4 532.9450 -74.68 4.35 -70. 33 -54.00 -16.33 RMS
5 590. 9510 -79. 06 7.40 -71.66 —54.00 -17.66 RMS
6 879. 6230 —82. 92 9.67 -73.25 -36.00 -37.25 RMS
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Orthogonal Axis

X

Test Mode: TX Mode 802.11n(40 MHz)_5190MHz
Vertical
-20 dBm
60
1 4 5
1 2
"y :
%wf\ m\\L MI f TJ’I}{J P MWWMM
100
3000 12700 22400 32100 41800 51500 61200 70000 80600 1000.00
{MHz)
Reading Correct Measure .. .
No. Frea. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 443560 -63.15 -3. 36 -66. 51 -36.00 -30.51 RMS
2 137. 8640 -70.59 -1.49 -72.08 -36.00 -36.08 RMS
3 266. 4859 -77.12 -3.22 -80. 34 -36.00 —44.34 RMS
4 * 532. 9450 -71. 20 4.16 -67. 04 -54.00 -13.04 RMS
5 599.9719 -75.00 7.23 -67.77 -54.00 -13.77 RMS
6 879. 5260 -83. 20 9.28 -73.92 -36.00 -37.92 RMS

Report No.: BTL-ETSP-2-1803C313

Page 86 of 219
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Orthogonal Axis [X

Test Mode: TX Mode 802.11n(40 MHz)_5190MHz
Horizontal
-20 dBm
60 L
1 2 T
LT >§. | o 6
ﬂM m’l 3 ‘ . N MWWWWW”
\"\M W M ATy PR gl
100
3000 127 00 22400 32100 41800 21500 61200 70900 806 .00 1000.00
{MHz)
Reading Correct Measure .. .
No. Frea. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 40. 3790 -66.31 -1.27 -67. 58 -36.00 -31.58 RMS
2 136. 7970 -65. 86 -2.10 -67. 96 -36.00 -31.96 RMS
3 370.4700 —-82. 46 0. 96 -81.50 -36.00 —-45.50 RMS
4 * 532. 9450 -68. 16 4.35 -63. 81 -54.00 -9.81 RMS
5 599.9719 -78.69 8.04 -70.65 -54.00 -16.65 RMS
6 879. 6230 -82. 17 9. 67 -72.50 -36.00 -36.50 RMS
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Orthogonal Axis

X

Test Mode: TX Mode 802.11n(40 MHz)_5230MHz
Vertical
20 dBm
60
1
'. 5
[l - | >F
W, ;
3
WWM W MM . ey TN

100

3000 127 .00 22400 32100 418.00 51500 61200 70900 806.00 100000

{MHz)
Reading Correct Measure .. .
No. Frea. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment

1 44_0650 -61.89 -3. 35 —-65. 24 -36.00 -29.24 RMS
2 112. 4500 -69. 45 -3. 46 -72.91 -b4.00 -18.91 RMS
3 266. 4859 -75. 44 -3.22 -78. 66 -36.00 —-42.66 RMS
4 519. 9470 -72. 62 4.14 -68. 48 -54.00 -14.48 RMS
H * 599.9719 -74.55 7.23 -67. 32 -54.00 -13.32 RMS
6 879. 6230 —-83. 144 9.28 -74.16 -36.00 -38.16 RMS
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Orthogonal Axis [X

Test Mode: TX Mode 802.11n(40 MHz)_5230MHz
Horizontal
20dBm
60
1 2 5
3 |4
e %A a< 6
\ VU\ WJL
M . .Mt. . b NMWW
100
3000 12700 22400 32100 41800 51500 61200 70900 80600 100000
{MHz)
No. Frea [endins (orrect Neamre Limit Marsin
MHz dBm dB dBm dBm dB Detector Comment
1 41.8339 -66.91 -1.84 -68. 75 -36.00 -32.75 RMS
2 137. 9609 -66. 34 -1.65 -67.99 -36.00 -31.99 RMS
3 479.9830 -73. 33 3.37 -69.96 -54.00 -15.96 RMS
4 532.9450 -74. 22 4.35 -69. 87 -54.00 -15.87 RMS
5 % 599.9719 -75.67 8.04 -67. 63 -54.00 -13.63 RMS
6 879. 5260 -82. 20 9.67 -72.53 -36.00 -36.53 RMS
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Orthogonal Axis [X

Test Mode: TX Mode 802.11ac(80 MHz) 5210MHz
Vertical
20 dBm
60 5

| ]
W’W“’“@ » 3 MW

W

100

3000 12700 22400 32100 41800 51500 61200 70000 80600 100000

{MHz)
No. Frea.  feading [Lorrect Jleas™® Limit Margin
MHz dBm dB dBm dBm dB Detector Comment

1 43. 6770 -62.12 -3.33 —-65. 456 -36.00 -29.45 RMS
2 153. 4810 -71. 39 -0.70 -72.09 -36.00 -36.09 RMS
3 363. 3890 -80. 59 0.47 -80.12 -36.00 -44.12 RMS
4 519.9470 -73.42 4.14 -69. 28 -54.00 -15.28 RMS
5 * 599.9719 -70. 63 7.23 -63. 40 -54.00 -9.40 RMS
6 879. 5260 -81. 22 9.28 -71.94 -36.00 -35.94 RMS
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Orthogonal Axis

X

Test Mode: TX Mode 802.11ac(80 MHz) 5210MHz
Horizontal
-20 dBm
60
1 2 4 5
'l >§ P 3 ~
Lﬂ\ W\ W j
HW ﬁm TM‘ IL ;h.\l 1 *!YJ‘JMWW# IWMWW
L M M MTW ik gt
100
3000 12700 22400 32100 41800 51500 61200 70000 80600 1000.00
{MHz)
Reading Correct Measure .. .
No. Frea. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 44_0650 -65.70 -2.71 -68.41 -36.00 -32.41 RMS
2 136. 7970 -66. 08 -2.10 -68. 18 -36.00 -32.18 RMS
3 499. 9650 -76. 50 4.09 -72.41 -54.00 -18.41 RMS
4 * 532. 9450 -73.89 4.35 -69. 54 -54.00 -15.54 RMS
5 599.9719 -77. 66 8.04 -69. 62 -54.00 -15.62 RMS
6 879. 5260 -82.90 9. 67 -73.23 -36.00 -37.23 RMS
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APPENDIX F - TRANSMITTER SPURIOUS EMISSIONS (ABOVE
1000MHZ)
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Orthogonal Axis [X
Test Mode: TX Mode 802.11a 5180MHz
Vertical
-20 dBm
1
.
60
100
100000 355000 610000 865000 1120000 1375000 1630000 1885000 2140000 26500 .00
{MHz)
Reading Correct Measure .. .
No. Frea. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 6906. 6130 -60. 81 13.80 -47.01 -30.00 -17.01 RMS
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Orthogonal Axis [X
Test Mode: TX Mode 802.11a 5180MHz
Horizontal
20 dBm
1
60
100
100000 355000 610000 865000 1120000 1375000 1630000 1885000 2140000 2650000
{MHz)

Reading Correct Measure Limit Margin

No. Frea. Level Factor ment
MHz dBm dB dBm dBm dB Detector Comment
1 * 6906.6130 -63.85 13. 27 -50. 58 -30.00 -20.58 RMS
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Orthogonal Axis [X
Test Mode: TX Mode 802.11a 5240MHz
Vertical
-20 dBm
1
X
60
100
100000 355000 610000 865000 1120000 1375000 1630000 1885000 2140000 26500 .00
{MHz)
Reading Correct Measure .. .
No. Frea. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 6986. 6700 —-59. 91 14.13 -45.78 -30.00 -15.78 RMS
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Orthogonal Axis [X
Test Mode: TX Mode 802.11a 5240MHz
Horizontal
20 dBm
1
60
100
100000 355000 610000 865000 1120000 1375000 1630000 1885000 2140000 2650000
{MHz)

Reading Correct Measure Limit Margin

No. Frea. Level Factor ment
MHz dBm dB dBm dBm dB Detector Comment
1 * 6986.6700 -62.91 13.41 -49. 50 -30.00 -19.50 RMS
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Orthogonal Axis [X
Test Mode: TX Mode 802.11n(20 MHz) 5180MHz
Vertical
-20 dBm
1
#
60
100
100000 355000 610000 865000 1120000 1375000 1630000 1885000 2140000 26500 .00
{MHz)
Reading Correct Measure .. .
No. Frea. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 6906. 8160 -61. 14 13.80 -47. 34 -30.00 -17.34 RMS
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Orthogonal Axis [X
Test Mode: TX Mode 802.11n(20 MHz) 5180MHz
Horizontal
-20 dBm
1
60
100
100000 355000 610000 865000 1120000 1375000 1630000 1885000 2140000 26500 .00
{MHz)
Reading Correct Measure .. .
No. Frea. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 6906. 8160 —-63. 64 13. 27 -5b0. 37 -30.00 -20. 37 RMS
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Orthogonal Axis [X
Test Mode: TX Mode 802.11n(20 MHz)_5240MHz
Vertical
-20 dBm
1
X
60
100
100000 355000 610000 865000 1120000 1375000 1630000 1885000 2140000 26500 .00
{MHz)
Reading Correct Measure .. .
No. Frea. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 6986. 6700 —-59. 95 14.13 —-45.82 -30.00 -15.82 RMS
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Orthogonal Axis [X
Test Mode: TX Mode 802.11n(20 MHz)_5240MHz
Horizontal
-20 dBm
1
60
100
100000 355000 610000 865000 1120000 1375000 1630000 1885000 2140000 26500 .00
{MHz)
Reading Correct Measure .. .
No. Frea. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 6986. 6700 -62. 86 13.41 —49.45 -30.00 -19.45 RMS
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Orthogonal Axis [X
Test Mode: TX Mode 802.11n(40 MHz)_5190MHz
Vertical
-20 dBm
1
#
60
100
100000 355000 610000 865000 1120000 1375000 1630000 1885000 2140000 26500 .00
{MHz)
Reading Correct Measure .. .
No. Frea. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 6920. 0000 -61. 31 13. 86 —-47.45 -30.00 -17.45 RMS
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Orthogonal Axis [X
Test Mode: TX Mode 802.11n(40 MHz)_5190MHz
Horizontal
-20 dBm
1
60
100
100000 355000 610000 865000 1120000 1375000 1630000 1885000 2140000 26500 .00
{MHz)
Reading Correct Measure .. .
No. Frea. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 6920. 0000 -63. 91 13.29 -50. 62 -30.00 -20.62 RMS
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Orthogonal Axis [X
Test Mode: TX Mode 802.11n(40 MHz)_5230MHz
Vertical
-20 dBm
1
4
60
100
100000 355000 610000 865000 1120000 1375000 1630000 1885000 2140000 26500 .00
{MHz)
Reading Correct Measure .. .
No. Frea. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 6973. 3300 -60. 55 14. 07 -46. 48 -30.00 -16.48 RMS
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Orthogonal Axis [X
Test Mode: TX Mode 802.11n(40 MHz)_5230MHz
Horizontal
-20 dBm
1
60
100
100000 355000 610000 865000 1120000 1375000 1630000 1885000 2140000 26500 .00
{MHz)
Reading Correct Measure .. .
No. Frea. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 6973. 3300 -63. 12 13. 38 -49.74 -30.00 -19.74 RMS
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Orthogonal Axis [X
Test Mode: TX Mode 802.11ac(20 MHz) 5180MHz
Vertical
-20 dBm
1
#
60
100
100000 355000 610000 865000 1120000 1375000 1630000 1885000 2140000 26500 .00
{MHz)
Reading Correct Measure .. .
No. Frea. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 6906. 8160 -61. 15 13.80 —-47.35 -30.00 -17.35 RMS
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Orthogonal Axis [X
Test Mode: TX Mode 802.11ac(20 MHz) 5180MHz
Horizontal
-20 dBm
1
60
100
100000 355000 610000 865000 1120000 1375000 1630000 1885000 2140000 26500 .00
{MHz)
Reading Correct Measure .. .
No. Frea. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 6906. 8160 -63. 70 13. 27 -50.43 -30.00 -20.43 RMS
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Orthogonal Axis [X
Test Mode: TX Mode 802.11ac(20 MHz) 5240MHz
Vertical
-20 dBm
1
X
60
100
100000 355000 610000 865000 1120000 1375000 1630000 1885000 2140000 26500 .00
{MHz)
Reading Correct Measure .. .
No. Frea. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 6986. 6700 -60. 42 14.13 -46. 29 -30.00 -16.29 RMS
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Orthogonal Axis [X
Test Mode: TX Mode 802.11ac(20 MHz) 5240MHz
Horizontal
-20 dBm
1
60
100
100000 355000 610000 865000 1120000 1375000 1630000 1885000 2140000 26500 .00
{MHz)
Reading Correct Measure .. .
No. Frea. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 6986. 6700 -63. 03 13.41 —49. 62 -30.00 -19.62 RMS
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Orthogonal Axis [X
Test Mode: TX Mode 802.11ac(40 MHz) 5190MHz
Vertical
-20 dBm
1
>
60
100
100000 355000 610000 865000 1120000 1375000 1630000 1885000 2140000 26500 .00
{MHz)
Reading Correct Measure .. .
No. Frea. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 6920. 0000 -61. 51 13. 86 —-47.65 -30.00 -17.65 RMS
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Orthogonal Axis [X
Test Mode: TX Mode 802.11ac(40 MHz) 5190MHz
Horizontal
-20 dBm
1
60
100
100000 355000 610000 865000 1120000 1375000 1630000 1885000 2140000 26500 .00
{MHz)
Reading Correct Measure .. .
No. Frea. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 6920. 0000 -63. 87 13.29 -50. 58 -30.00 -20.58 RMS

Report No.: BTL-ETSP-2-1803C313 Page 110 of 219



3TL

Orthogonal Axis [X
Test Mode: TX Mode 802.11ac(40 MHz) 5230MHz
Vertical
-20 dBm
1
4
60
100
100000 355000 610000 865000 1120000 1375000 1630000 1885000 2140000 26500 .00
{MHz)
Reading Correct Measure .. .
No. Frea. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 6973. 3300 -60. 39 14. 07 -46. 32 -30.00 -16.32 RMS

Report No.: BTL-ETSP-2-1803C313 Page 111 of 219



3TL

Orthogonal Axis [X
Test Mode: TX Mode 802.11ac(40 MHz) 5230MHz
Horizontal
-20 dBm
1
60
100
100000 355000 610000 865000 1120000 1375000 1630000 1885000 2140000 26500 .00
{MHz)
Reading Correct Measure .. .
No. Frea. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 6973. 3300 -63. 08 13. 38 -49.70 -30.00 -19.70 RMS
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Orthogonal Axis [X
Test Mode: TX Mode 802.11ac(80 MHz) 5210MHz
Vertical
-20 dBm
1
#
60
100
100000 355000 610000 865000 1120000 1375000 1630000 1885000 2140000 26500 .00
{MHz)
Reading Correct Measure .. .
No. Frea. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 6946. 6700 -60. 99 13. 96 —-47.03 -30.00 -17.03 RMS
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Orthogonal Axis [X
Test Mode: TX Mode 802.11ac(80 MHz) 5210MHz
Horizontal
-20 dBm
1
60
100
100000 355000 610000 865000 1120000 1375000 1630000 1885000 2140000 26500 .00
{MHz)
Reading Correct Measure .. .
No. Frea. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 6946. 6700 -63.72 13. 34 -b50. 38 -30.00 -20.38 RMS
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APPENDIX G - SPECTRUM MASK
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Non Beamforming
Test Mode : 802.11a 5180MHz

Tx Unwanted Emission Within 5GHz Band
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Test Result : Pass
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[Test Mode : 802.11a_5240MHz |

Tx Unwanted Emission Within $5GHz Band
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[Test Mode : [802.11n(20 MHz) _5180MHz |
Tx Unwanted Emission Within 5GHz Band
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Test Result : Pass
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[Test Mode : [802.11n(20 MHz)_5240MHz

Tx Unwanted Emission Within 5GHz Band
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Test Result : Pass
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Test Result : Pass.

[Test Mode : [802.11n(40 MHz)_5190MHz
Tx Unwanted Emission Within 5GHz Band
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g R

~80.0

[Test Mode : [802.11n(40 MHz)_5230MHz
Tx Unwanted Emission Within 5GHz Band
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Test Result : Pass
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APPENDIX H - RECEIVER SPURIOUS EMISSIONS (30MHZ TO
1000MHZ)
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30 26000
Frequency [MHz]
802.11ac 40M Mode_5190 ANT 2
Antenna 2 Rx Spurious Emission
-20
N
_ Margin:6|

-100

30

Frequency [MHz]

26000
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802.11ac 40M Mode_5190_RMS

R L 1 Emission in the Spuri in (RMS D

20

A0
g
% )

*
80
¥
-100
30 2000
Erequatrcy [MHz)

I Starting RAKS Test
| Redresn

Meme

o Spurious Emission Test Infa

Peak Test Status : Failed RMS Test Status : Pass
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A

g
EFI
=

WEpD

W

e

[Test Mode:  |RX Mode_802.11ac(40 MHz)_5230MHz

802.11ac 40M Mode_5230 ANT 1

Antenna 1 Rx Spurious Emission

Margin:6)

Level [dBm]

-100 T T T T T 1T T T T

Frequency [MHz]

30 26000
Frequency [MHz]
802.11ac 40M Mode_5230 ANT 2
Antenna 2 Rx Spurious Emission
-20
-40
_ Margin:6|
2 6 ¥
u
-80
'100 | T T T T T T T T T T T T LI T T T T T T 1T T
30 26000
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=g
[Test Mode:  |RX Mode_802.11ac(80 MHz)_5210MHz |
802.11ac 80M Mode_5210 ANT 1
Antenna 1 Rx Spurious Emission
-20
N
. Margin:6|
&
= -60
-80
-100 :
30 26000
Frequency [MHz]
802.11ac 80M Mode_5210_ANT 2
Antenna 2 Rx Spurious Emission
-20
N
_ Margin:f|
% 60
=80 ] 1
'100 | T T T T T T T T T T T T LI T T T T T T L T
20 26000
Frequency [MHz]
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802.11ac 80M Mode_5210_RMS

Rx 1 Emission in the Spuri: in (RMS
-0
40
T
e
e
~100
0 26000
Freguency [MHz)
[ Sarving RS Test
[ Aetesn
Mema
Fox Spuricus Emigsion Test Infy
Peak Test Status : Failed RMS Test Status : Pass
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Orthogonal Axis

X

Test Mode: RX Mode 802.11a_5180MHz
Vertical
-20 dBm
60 | .
| 3 | T B
2
Wwﬁm\mw | W"WWM o Mﬁ%w
100
3000 127 00 22400 32100 41800 21500 61200 70900 806 .00 1000.00
{MHz)
Reading Correct Measure .. .
No. Frea. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 42.9980 -61.14 -3. 30 -64. 44 -b7.00 -7.44 RMS
2 266. 4859 -75.156 -3.22 -78. 37 -b7.00 -21.37 RMS
3 499. 9650 -75. 81 4.10 -71.71 -b7.00 -14.71 RMS
4 532. 9450 -69. 20 4.16 —65. 04 -b7.00 -8.04 RMS
5 599.9719 -77.58 7.23 -70. 35 -57.00 -13.35 RMS
6 879. 5260 -81.56 9.28 -72.28 -57.00 -15.28 RMS
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Orthogonal Axis [X

Test Mode: RX Mode 802.11a_5180MHz
Horizontal
-20 dBm
60
1 2 4 5
%4 . 3 X X 6
\AMWW m’l AK“ _K.MJUL@.. " WWW
v WWM A
100
3000 127 00 22400 32100 41800 21500 61200 70900 806 .00 1000.00
{MHz)
Reading Correct Measure .. .
No. Frea. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 42. 0280 -67.07 -1.91 -68. 98 -57.00 -11.98 RMS
2 137. 7670 -67. 07 -1.73 -68. 80 -57.00 -11.80 RMS
3 479. 9830 -74. 28 3.37 -70.91 -57.00 -13.91 RMS
4 532.9450 -72. 80 4.35 -68. 45 -57.00 -11.45 RMS
5 * 599.9719 -76. 33 8.04 -68. 29 -57.00 -11.29 RMS
6 879. 5260 -81. 37 9.67 -71.70 -57.00 -14.70 RMS
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Orthogonal Axis [X

Test Mode: RX Mode 802.11a_5240MHz
Vertical
-20 dBm
60
1 5 6
2 a . x T
P 3 il LML - o WMWNMWM
TR W7 i
100
3000 12700 22400 32100 41800 51500 61200 70000 80600 1000.00
{MHz)
Reading Correct Measure .. .
No. Frea. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 42.7070 -63.56 -3. 28 —66. 84 -b7.00 -9.84 RMS
2 154. 0630 -69. 46 -0.76 -70.22 -b7.00 -13.22 RMS
3 363. 3890 -81.08 0.47 -80.61 -b7.00 -23.61 RMS
4 499. 9650 -75. 56 4.10 -71.46 -57.00 -14.46 RMS
5 532.9450 -71. 80 4.16 -67. 64 -57.00 -10.64 RMS
6 * 599. 9719 -73.42 7.23 -66. 19 -57.00 -9.19 RMS
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Orthogonal Axis [X

Test Mode: RX Mode 802.11a_5240MHz
Horizontal
-20 dBm
60
1 N 4
X i
M\ w \ﬂ b
i M w *IM% k*wﬁ s
100
3000 12700 22400 32100 41800 51500 61200 70000 80600 1000.00
{MHz)
Reading Correct Measure .. .
No. Frea. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 41. 7370 -66. 56 -1. 80 -68. 36 -57.00 -11.36 RMS
2 136. 3120 -63. 90 -2.29 -66. 19 -57.00 -9.19 RMS
3 479. 9830 -75.75 3.37 -72. 38 -57.00 -15.38 RMS
4 532.9450 -72.64 4.35 -68. 29 -57.00 -11.29 RMS
5 * 599.9719 -71. 88 8.04 -63. 84 -57.00 -6.84 RMS
6 879. 5260 -83. 21 9.67 -73.54 -57.00 -16.54 RMS
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Orthogonal Axis [X

Test Mode: RX Mode 802.11n(40 MHz) 5190MHz
Vertical
-20 dBm
60
4
* 5
iy ” T x
WM ) ML |
3
W"ﬁ\\ Ay |‘ A.M‘"\ o Ll MM
W \W L AL “‘W i
100
3000 127 00 22400 32100 41800 21500 61200 70900 806 .00 1000.00
{MHz)
Reading Correct Measure .. .
No. Frea. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 42.8040 -62.82 -3. 29 -66.11 -57.00 -9.11 RMS
2 152. 6080 -72. 32 -0.61 -72.93 -57.00 -15.93 RMS
3 363. 3890 —-80. 04 0.47 -79. 57 -57.00 -22.57 RMS
4 532. 9450 -71.16 4.16 -67. 00 -57.00 -10.00 RMS
5 599.9719 -75.42 7.23 -68. 19 -57.00 -11.19 RMS
6 879. 5260 -82.81 9.28 -73.53 -57.00 -16.53 RMS
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Orthogonal Axis [X

Test Mode: RX Mode 802.11n(40 MHz) 5190MHz
Horizontal
20 dBm
60

et . [t

Wi g

100

3000 12700 22400 32100 41800 51500 61200 70000 80600 100000

{MHz)
No. Frea.  feading [Lorrect Jleas™® Limit Margin
MHz dBm dB dBm dBm dB Detector Comment

1 41.5430 -64.31 -1.72 -66. 03 -57.00 -9.03 RMS
2 * 144. 0720 -64. 21 -0.73 -64. 94 -57.00 -7.94 RMS
3 479. 9830 -72.98 3. 37 -69. 61 -57.00 -12.61 RMS
4 532.9450 -74.74 4.35 -70.39 -57.00 -13.39 RMS
5 599. 9719 -76. b7 8. 04 -68. 53 -57.00 -11.53 RMS
6 639. 9360 -79. 66 5.48 -74.18 -57.00 -17.18 RMS
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Orthogonal Axis [X

Test Mode: RX Mode 802.11n(40 MHz) 5230MHz
Vertical
-20 dBm
60
1 D
%UEA 2 3 |
} W/\J& A l m‘;l MM(\ - WWMMWW
W \WWW h T
100
3000 127 00 22400 32100 41800 21500 61200 70900 806 .00 1000.00
{MHz)
Reading Correct Measure .. .
No. Frea. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 44.8410 -64.43 -3.38 -67. 81 -57.00 -10.81 RMS
2 88.4910 -62.42 -7.61 -70.03 -57.00 -13.03 RMS
3 151. 2500 -70. 30 -0. 48 -70.78 -57.00 -13.78 RMS
4 266. 4859 -76.70 -3.22 -79.92 -57.00 -22.92 RMS
5 * 519.9470 -71. 60 4.14 -67. 46 -57.00 -10.46 RMS
6 599.9719 -75.64 7.23 -68.41 -57.00 -11.41 RMS
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Orthogonal Axis [X

Test Mode: RX Mode 802.11n(40 MHz) 5230MHz
Horizontal
20 dBm
60 5

"y
3

Ly | AT L AP e

T e

100

3000 12700 22400 32100 41800 51500 61200 70000 80600 100000

{MHz)
No. Frea.  feading [Lorrect Jleas™® Limit Margin
MHz dBm dB dBm dBm dB Detector Comment

1 41.6400 -64.11 -1.76 -65. 87 -57.00 -8.87 RMS
2 155. 4210 -65. 67 -1.01 -66. 68 -57.00 -9.68 RMS
3 479. 9830 -72. 23 3. 37 -68. 86 -57.00 -11.86 RMS
4 532. 9450 -74. 14 4.35 -69. 79 -57.00 -12.79 RMS
5 * 599. 8750 -71. b6 8.03 -63. 53 -57.00 -6.53 RMS
6 879. 6230 -81.93 9. 67 -72.26 -57.00 -15.26 RMS
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Orthogonal Axis

X

Test Mode: RX Mode 802.11ac(80 MHz)_5210MHz
Vertical
20 dBm
60

-

T

W

WWM@WW

W

e

oty

.

o

100

3000 12700 22400 32100 41800 51500 61200 70000 80600 100000

{MHz)
No. Frea.  feading [Lorrect Jleas™® Limit Margin
MHz dBm dB dBm dBm dB Detector Comment

1 * 42.6100 -60.67 -3.28 -63. 95 -57.00 -6.95 RMS
2 136. 0210 -71. 40 -2.06 -73.45 -57.00 -16.45 RMS
3 296. 5560 -80. 86 -1.08 -81.94 -57.00 -24.94 RMS
4 519.9470 -72. 38 4.14 -68. 24 -57.00 -11.24 RMS
5 599. 8750 -71. 32 7.22 -64. 10 -57.00 -7.10 RMS
6 879. 5260 -80. 24 9.28 -70.96 -57.00 -13.96 RMS
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Orthogonal Axis

X

Test Mode: RX Mode 802.11ac(80 MHz)_5210MHz
Horizontal
20 dBm
60 2
1
| 3|4 6
m} J”W\ M
uMM \ I“M\““\'\mi ﬁMWW WW
h W\A T I
100
3000 12700 22400 32100 41800 51500 61200 70000 80600 1000.00
{MHz)
No. Frea [endins (orrect Neamre Limit Marsin
MHz dBm dB dBm dBm dB Detector Comment
1 41.2519 -67.91 -1.61 -69. 52 -57.00 -12.52 RMS
2 144.5570 -63.71 -0.71 -64.42 -57.00 -7.42 RMS
3 479.9830 -73. 30 3.37 -69. 93 -57.00 -12.93 RMS
4 532.9450 -74.59 4.35 -70.24 -57.00 -13.24 RMS
5 % 599 8750 -71.78 8.03 -63. 75 -57.00 -6.75 RMS
6 879. 6230 -81. 64 9.67 -71.97 -57.00 -14.97 RMS

Report No.: BTL-ETSP-2-1803C313

Page 183 of 219



3TL

APPENDIX | - RECEIVER SPURIOUS EMISSIONS (ABOVE
1000MHZ)
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Orthogonal Axis [X
Test Mode: RX Mode 802.11a_5180MHz
Vertical
-20 dBm
1
60
100
100000 355000 610000 865000 1120000 1375000 1630000 1885000 2140000 26500 .00
{MHz)
Reading Correct Measure .. .
No. Frea. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 9887. 8750 -61.11 13.69 —47.42 -47.00 -0.42 RMS

Report No.: BTL-ETSP-2-1803C313 Page 185 of 219



3TL

Orthogonal Axis [X
Test Mode: RX Mode 802.11a_5180MHz
Horizontal
-20 dBm
1
X
60
100
100000 355000 610000 865000 1120000 1375000 1630000 1885000 2140000 26500 .00
{MHz)
Reading Correct Measure .. .
No. Frea. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 9887. 8750 -66. 88 11. 80 -55.08 -47.00 -8.08 RMS
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Orthogonal Axis [X
Test Mode: RX Mode 802.11a_5240MHz
Vertical
-20 dBm
1
60
100
100000 355000 610000 865000 1120000 1375000 1630000 1885000 2140000 26500 .00
{MHz)
Reading Correct Measure .. .
No. Frea. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 9887. 8750 -61. 14 11. 80 -49.34 -47.00 -2.34 RMS
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Orthogonal Axis [X
Test Mode: RX Mode 802.11a_5240MHz
Horizontal
-20 dBm
1
X
60
100
100000 355000 610000 865000 1120000 1375000 1630000 1885000 2140000 26500 .00
{MHz)
Reading Correct Measure .. .
No. Frea. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 9887. 8750 -67. 50 11. 80 -b5.70 -47.00 -8.70 RMS
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Orthogonal Axis [X
Test Mode: RX Mode 802.11n(20 MHz) 5180MHz
Vertical
-20 dBm
1
60
100
100000 355000 610000 865000 1120000 1375000 1630000 1885000 2140000 26500 .00
{MHz)
Reading Correct Measure .. .
No. Frea. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 9887. 8750 -61. 09 13.69 —-47. 40 -47.00 -0.40 RMS
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Orthogonal Axis [X
Test Mode: RX Mode 802.11n(20 MHz) 5180MHz
Horizontal
-20 dBm
1
X
60
100
100000 355000 610000 865000 1120000 1375000 1630000 1885000 2140000 26500 .00
{MHz)
Reading Correct Measure .. .
No. Frea. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 9887. 8750 -66. 44 11. 80 -b4.64 -47.00 -7.64 RMS
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Orthogonal Axis [X
Test Mode: RX Mode 802.11n(20 MHz) 5240MHz
Vertical
-20 dBm
1
60
100
100000 355000 610000 865000 1120000 1375000 1630000 1885000 2140000 26500 .00
{MHz)
Reading Correct Measure .. .
No. Frea. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 9887. 8750 -61. 08 13.69 —-47.39 -47.00 -0.39 RMS

Report No.: BTL-ETSP-2-1803C313 Page 191 of 219



3TL

Orthogonal Axis [X
Test Mode: RX Mode 802.11n(20 MHz) 5240MHz
Horizontal
-20 dBm
1
X
60
100
100000 355000 610000 865000 1120000 1375000 1630000 1885000 2140000 26500 .00
{MHz)
Reading Correct Measure .. .
No. Frea. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 9887. 8750 -67. 49 11. 80 -bb.69 -47.00 -8.69 RMS
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Orthogonal Axis [X
Test Mode: RX Mode 802.11n(40 MHz) 5190MHz
Vertical
-20 dBm
1
60
100
100000 355000 610000 865000 1120000 1375000 1630000 1885000 2140000 26500 .00
{MHz)
Reading Correct Measure .. .
No. Frea. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 9887. 8750 -61. 05 13.69 —-47. 36 -47.00 -0.36 RMS
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Orthogonal Axis [X
Test Mode: RX Mode 802.11n(40 MHz) 5190MHz
Horizontal
-20 dBm
1
X
60
100
100000 355000 610000 865000 1120000 1375000 1630000 1885000 2140000 26500 .00
{MHz)
Reading Correct Measure .. .
No. Frea. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 9887. 8750 -67. 08 11. 80 -55.28 -47.00 -8.28 RMS
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Orthogonal Axis [X
Test Mode: RX Mode 802.11n(40 MHz) 5230MHz
Vertical
-20 dBm
1
60
100
100000 355000 610000 865000 1120000 1375000 1630000 1885000 2140000 26500 .00
{MHz)
Reading Correct Measure .. .
No. Frea. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 9887. 8750 -61. 05 13.69 —-47. 36 -47.00 -0.36 RMS
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Orthogonal Axis [X
Test Mode: RX Mode 802.11n(40 MHz) 5230MHz
Horizontal
-20 dBm
1
X
60
100
100000 355000 610000 865000 1120000 1375000 1630000 1885000 2140000 26500 .00
{MHz)
Reading Correct Measure .. .
No. Frea. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 9887. 8750 -67. 49 11. 80 -bb.69 -47.00 -8.69 RMS
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Orthogonal Axis [X
Test Mode: RX Mode 802.11ac(20 MHz)_5180MHz
Vertical
-20 dBm
1
60
100
100000 355000 610000 865000 1120000 1375000 1630000 1885000 2140000 26500 .00
{MHz)
Reading Correct Measure .. .
No. Frea. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 9887. 8750 -61. 06 13.69 —-47. 37 -47.00 -0.37 RMS
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Orthogonal Axis [X
Test Mode: RX Mode 802.11ac(20 MHz)_5180MHz
Horizontal
-20 dBm
1
X
60
100
100000 355000 610000 865000 1120000 1375000 1630000 1885000 2140000 26500 .00
{MHz)
Reading Correct Measure .. .
No. Frea. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 9887. 8750 -67. 39 11. 80 —-55b.59 -47.00 -8.59 RMS
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Orthogonal Axis [X
Test Mode: RX Mode 802.11ac(20 MHz) _5240MHz
Vertical
-20 dBm
1
60
100
100000 355000 610000 865000 1120000 1375000 1630000 1885000 2140000 26500 .00
{MHz)
Reading Correct Measure .. .
No. Frea. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 9887. 8750 -61. 08 13.69 —-47.39 -47.00 -0.39 RMS
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Orthogonal Axis [X
Test Mode: RX Mode 802.11ac(20 MHz) _5240MHz
Horizontal
-20 dBm
1
X
60
100
100000 355000 610000 865000 1120000 1375000 1630000 1885000 2140000 26500 .00
{MHz)
Reading Correct Measure .. .
No. Frea. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 9887. 8750 -67. 28 11. 80 —-55b.48 -47.00 -8.48 RMS
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Orthogonal Axis [X
Test Mode: RX Mode 802.11ac(40 MHz)_5190MHz
Vertical
-20 dBm
1
60
100
100000 355000 610000 865000 1120000 1375000 1630000 1885000 2140000 26500 .00
{MHz)
Reading Correct Measure .. .
No. Frea. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 9887. 8750 -61. 12 13.69 —-47.43 -47.00 -0.43 RMS
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Orthogonal Axis [X
Test Mode: RX Mode 802.11ac(40 MHz)_5190MHz
Horizontal
-20 dBm
1
X
60
100
100000 355000 610000 865000 1120000 1375000 1630000 1885000 2140000 26500 .00
{MHz)
Reading Correct Measure .. .
No. Frea. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 9887. 8750 -67. 44 11. 80 -bb.64 -47.00 -8.64 RMS
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Orthogonal Axis [X
Test Mode: RX Mode 802.11ac(40 MHz)_5230MHz
Vertical
-20 dBm
1
60
100
100000 355000 610000 865000 1120000 1375000 1630000 1885000 2140000 26500 .00
{MHz)
Reading Correct Measure .. .
No. Frea. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 9887. 8750 -61. 07 13.69 —-47.38 -47.00 -0.38 RMS
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Orthogonal Axis [X
Test Mode: RX Mode 802.11ac(40 MHz)_5230MHz
Horizontal
-20 dBm
1
X
60
100
100000 355000 610000 865000 1120000 1375000 1630000 1885000 2140000 26500 .00
{MHz)
Reading Correct Measure .. .
No. Frea. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 9887. 8750 -66. 97 11. 80 -bb. 17 -47.00 -8.17 RMS
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Orthogonal Axis [X
Test Mode: RX Mode 802.11ac(80 MHz)_5210MHz
Vertical
-20 dBm
1
60
100
100000 355000 610000 865000 1120000 1375000 1630000 1885000 2140000 26500 .00
{MHz)
Reading Correct Measure .. .
No. Frea. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 9887. 8750 -61. 04 13.69 —-47.35 -47.00 -0.35 RMS
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Orthogonal Axis [X
Test Mode: RX Mode 802.11ac(80 MHz)_5210MHz
Horizontal
-20 dBm
1
X
60
100
100000 355000 610000 865000 1120000 1375000 1630000 1885000 2140000 26500 .00
{MHz)
Reading Correct Measure .. .
No. Frea. Level Factor ment Limit Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 9887. 8750 -67. 25 11. 80 —-bb.45 -47.00 -8.45 RMS
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APPENDIX J - ADAPTIVITY
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w
EFI
=

e

CN
PHEHD

W

1. List of measurements

Frame Based Equipment

Load Based Equipment

Transmissions

J
EUT Operational Mode (CCA using ‘energy detect’)
Load Based Equipment
(CCA not using any of the
mechanisms referenced)
Clause Test[1Parameter Remark Pass/Fail
42731 Adaptive (Frame Based Equipment) | Not Applicable N/A
4.2.7.3.2 Adaptive (Load Based Equipment) Applicable Pass
Short Control Signaling _
42.7.3.3 Applicable Pass
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Test Mode:

TX Mode 802.11ac (20 MHz) 5180MHz, 802.11ac (40 MHz) 5190MHz

Channel Occupancy Time and Priority Class Measured Results

Freq.(MHz) Channel Occupancy Time (ms) Priority Class
5180 3.579 3
5190 3.51 3

Adaptivity Results

Detection Threshold Level -72 dBm/MHz
Interference - Short Control Signalling
Signal Freq.(MHz) Adaptivity Transmissions (ms)
AWGN 5180 Pass 1.25
OFDM AC 20 5180 Pass 1.00
LTE 5180 Pass 0.75
5180 Pass 1.00
AWGN AC 40
5200 Pass 0.75
Limit N/A 2.5
Result Pass

Note:

1. For an EUT with a non-zero dBi antenna gain, the final interference detection threshold level
T_ at the port of the radio module in a conducted test setup shall be adjusted by the gain of
the bypassed antenna and is calculated using below formulas:

Threshold Level =-75 dBm/MHz +EUT Antenna Gain.

2. Short Control Signalling Transmissions = 50 (ms) * Duty cycle (%)
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Single Channel device test results

802.11ac 20MHz Mode 5180 MHz

| e oo [ e [0 200 | sowsagamn jo wmusmn.

Total Nureer of idle Periods Coserved

Total Idle Perlod Number : 10112

Measurement of idle Feriods and Chsnnel Docupancy Times. | idle Period Frokal
| Maimum Crannel Gonepancy Time | Minimwem kb Tene | Cr=—vry 1
[Birma) a3
M e |
B3t 30 |
Channel Occupancy Time | Bimmd} s 18 |
Beme) e 2084
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802.11ac 20MHz Mode 5180 MHz
Interference Signal(AWGN)
Adaptivity Measurement
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Test Result - Pass
Duty Cyele [%] : 2.50 Short Control Signalling Trammizsions Number - 3
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802.11ac 20MHz Mode 5180 MHz
Interference Signal(OFDM)

Adaptivity Measurement

Powr (dBm)

*The Buty Cycle must less than 5% In every $0ms after Interferance signal was an.
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Test Result : Pass
Duty Cyele [%) : 2.00 Short Contrel Signalling Transmissions Number : 3
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802.11ac 20MHz Mode 5180 MHz
Interference Signal(LTE)

5 Adaptivity Measurement
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Test Result : Pass
Duty Cycle [%] : 1.50 Short Control Signalling Transmizsions Number : 1

*The Duty Cyela must loss than 5% in every 30ms abter Interfarence signal was on,
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Multi-Channel device test results

Option 2:

The EUT is set to a channel bandwidth of 40MHz with the primary operating channel
5180MHz. One additional adjacent 20MHz operating channel that constructs the full 40
MHz channel bandwidth is located at 5200 MHz. Data traffic is started and then an
interfering signal is injected into the EUT at 5200 MHz.
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Total Nymzaer of ldle Periods Soserved

Total idle Period Number : 10257
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802.11ac 40MHz Mode 5180 MHz
Interference Signal(AWGN)

Adaptivity Measurement
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Test Result : Pass
Duty Cyele (%] : 2.00 Shert Cantral Signslling Transmissions Number : 3

The Duty Cyele must less than 3% In evary $0ms after Interferance signal was an.
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802.11ac 40MHz Mode 5200 MHz
Interference Signal(AWGN)

Test Result : Pass

Duty Cycle [%) : 130

= Adaptivity Measurement
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*The Duty Cycle must less than $% in every S0ma after Interferance signal was on.

Report No.: BTL-ETSP-2-1803C313

Page 216 of

219



3TL

APPENDIX K - BLOCKING
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802.11ac 20MHz Mode 5180 MHz
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802.11ac 20MHz Mode 5240 MHz
PER Category Calibration
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