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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 the standards traceable to National Measurement
Laboratory (NML) of R.O.C., or National Institute of Standards and Technology (NIST) of U.S.A.

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)/Item(s) mentioned in this
test report is (are) included in the conformity assessment authorities acceptance respective.
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1. CERTIFICATION

Equipment : 150Mbps WiFi Module
Brand Name : N/A
Model Name : GWF-7M02

Applicant : Shenzhen Ogemray Tech CO.,LTD

Manufacturer : Shenzhen Ogemray Tech CO.,LTD

Address . 3/F~4/F,NO.5 Bldg, Dongwu Industrial Park, Donghuan 1st Road, Longhua
Town, Shenzhen, China

Factory : Shenzhen Ogemray Tech CO.,LTD

Address . 3/F~4/F,NO.5 Bldg, Dongwu Industrial Park, Donghuan 1st Road, Longhua

Town, Shenzhen, China
Date of Test : Nov. 13, 2015 ~ Dec. 22, 2015
Test Sample : Engineering Sample
Standard(s) : EN 300 328 V1.9.1 (2015-02)

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-1-1511C190) 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).
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2. RF EMISSIONS MEASUREMENT

2.1TEST FACILITY

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.

2.2MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the EUT as specified in CISPR 16-4-2.

The BTL measurement uncertainty is less than the CISPR 16-4-2 Ugs,r requirement.

Parameter Uncertainty
Output Power +0.95dB
Occupied Channel Bandwidth +3.8 %
Temperature +0.08°C
Humidity 1.5 %
Power Spectral Density +0.86 dB
Radiated Emissions (3m), (f=1GHz) +3.38dB
Radiated Emissions (1.5m), (1 GHz<<f=26.5GHz) +3.06dB

2.3 TEST CHANNEL

IEEE 802.11b/g/n(20 MHz)

Test Channel EUT Channel Test Frequency (MHz)
low CHO1 2412
middle CHO7 2442
high CH13 2472

IEEE 802.11n(40 MHz)

Test Channel EUT Channel Test Frequency (MHz)
low CHO3 2422
middle CHO7 2442
high CH11 2462

Note:

(1) The technical requirements of the present document apply under the environmental profile
for operation of the equipment, which shall be stated by the supplier.
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2.4 TEST METHODOLOGY AND RESULTS

ETSI EN 300 328 V1.9.1
Essential Requirement Requirement Conditionality Test Specification
No Description Reference: u/C Condition E/O Reference: Observations
Clause No Clause No
1 RF Output Power 4.5.1.2 U E 5.3.2 PASS
P or4.322 >
Power Spectral Only for modulations
2 Density 4.323 ¢ other than FHSS E 533 PASS
Only for non-adaptive
Duty cycle, 4313 .
R equipment
3 Tx-?_()a(iqu:nce, or4.324 Cc and RF Output E 5.3.2 N/A
9ap Power>10dBm
Dwell time,
Minimum
4 Frequency 4314 C Only for FHSS E 534 N/A
Occupation &
Hopping Sequence
5 | Hopping Frequency | 4 5 4 5 C Only for FHSS E 535 N/A
Separation
Only for non-adaptive
. I 4.3.1.6 equipment
6 Medium Utilisation or43.25 C and RF Output E 5.3.2 N/A
Power>10dBm
Only for adaptive
- 4.31.7 equipment
7 Adaptivity or4326 C and RF Output E 5.3.7 PASS
Power>10dBm
Occupied Channel 4.3.1.8
8 Bandwidth or4327 U -— E 5.3.8 PASS
Transmitter
unwanted 4.3.1.9
9 emissions in the or4.3.2.8 U - E 539 PASS
OOB domain
Transmitter
unwanted 4.3.1.10
10 emissions in the or4.329 U -— E 5.3.10 PASS
spurious domain
Receiver spurious 4.3.1.11
" emissions or432.10 | Y - E 5.3.11 PASS
Only for adaptive
. . 4.3.1.12 equipment
12 | Receiver Blocking or4.3.2 11 C and RF Output E 5.3.7 PASS
Power>10dBm
Geo-location 4.3.1.13 or .
13 capability 43212 | © | [Ifimplemented | X - -
NOTE:

(1) “U/C”: indicates whether the requirement is to be unconditionally applicable (U) or is
conditional upon the manufacturers claimed functionality of the equipment (C).
“E/O": indicates whether the test specification forms part of the Essential Radio Test Suite
(E) or whether it is one of the Other Test Suite (O).
" X" indicates there is no test specified corresponding to the requirement.
"N/A”: indicates test is not applicable to this device.
(2) The emission of the transmitter on standby mode is equal to that of receiving mode.
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3. GENERAL INFORMATION

3.1 GENERAL DESCRIPTION OF EUT

EIRP Power (Max.)

Equipment 150Mbps WiFi Module
Brand Name N/A
Model Name GWEF-7M02
Model Difference N/A
Power Source Supplied from host system.
Power Rating EUT I/P: DC 5V
Operation Frequency | 2412~2472MHz
802.11b: DSSS
Modulation Type 802.11g: OFDM
802.11n: OFDM
o 802.11b: 11/5.5/2/1 Mbps
Product Description Bit Rate of Transmitter | 802.11g: 54/48/36/24/18/12/9/6 Mbps
802.11n: up to 150 Mbps
802.11b: 18.90 dBm
802.11g: 16.99 dBm

802.11n (20MHz): 14.87 dBm
802.11n (40MHz): 14.87 dBm

Note:

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

user's manual.

2. Channel List:

CHO1 - CH13 for 802.11b, 802.11g, 802.11n(20MHz)
CHO3 - CH11 for 802.11n(40MHz)
Frequency Frequency Frequency
Channel (MHz) Channel (MHz) Channel (MHz)
01 2412 06 2437 11 2462
02 2417 07 2442 12 2467
03 2422 08 2447 13 2472
04 2427 09 2452
05 2432 10 2457
3. Table for Filed Antenna:
1 N/A N/A Printed N/A 2 TX/RX
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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 Iltems Mode Data Rate | Channel

RF Output Power IEEE 802.11b/CCK 1 Mbps | 01/07/13

IEEE 802.11g/BPSK 6 Mbps | 01/07/13

IEEE 802.11n(20MHz)/BPSK MCS 0 | 01/07/13

IEEE 802.11n(40MHz)/BPSK MCS 0 03/07/11
IEEE 802.11b/CCK 1 Mbps 01/13
IEEE 802.11g/BPSK 6 Mbps 01/13
IEEE 802.11n(20MHz)/BPSK MCS 0 01/13

Power Spectral Density

Adaptivity

Receiver Blocking

Occupied Channel Bandwidth IEEE 802.11n(40MHz)/BPSK MCS 0 03/11

Transmitter unwanted emissions in |IEEE 802.11b/CCK 1 Mbps 01/13
the OOB domain IEEE 802.11g/BPSK 6 Mbps 01/13
IEEE 802.11n(20MHz)/BPSK MCS 0 01/13

Transmitter unwanted emissions in

the spurious domain IEEE 802.11n(40MHz)/BPSK MCSO | 03/11

Receiver spurious emissions
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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 RT3x7xQA
Frequency (MHz) 2412 2442 2472
IEEE 802.11b 3 5 7
IEEE 802.11g 0 1 2
IEEE 802.11n20 10 0 1
Frequency (MHz) 2422 2442 2462
IEEE 802.11n40 1 2 3
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3.4 BLOCK DIAGRAM SHOWING THE CONFIGURATION OF SYSTEM TESTED

EUT

\

A

Notebook

3.5 DESCRIPTION OF SUPPORT UNITS

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
configuration during the tests.

Iltem | Equipment Mfr/Brand Model/Type No. FCCID Series No.

A NOTEBOOK DELL INSPIRON 1420 DOC JX193A01SDC2
Item | Shielded Type | Ferrite Core Length Note

1 NO NO 0.8m Fixture Cable
Note:

(1)

For detachable type I/O cable should be specified the length in m in TLength; column
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4. RF OUTPUT POWER

4.1 APPLIED PROCEDURES /LIMIT

Clause 4322
Test Item RF output power

For adaptive equipment using wide band modulations other than FHSS,
the maximum RF output power shall be 20 dBm.
The maximum RF output power for non-adaptive equipment shall be

Limit declared by the supplier and shall not exceed 20 dBm. See clause 5.3.1
m). For non-adaptive equipment using wide band modulations other than
FHSS, the maximum RF output power shall be equal to or less than the
value declared by the supplier.

4.2 TEST PROCEDURES
Please refer to chapter 5.3.2 of ETSI EN 300 328 V1.9.1.

Test Method

M Conducted Measurement

|0 Radiated Measurement

Test Channels

M Lowest, Middle and highest Channel |0 Lowest and highest Channel

O Two Adjacent Hopping Channel

O Two Hopping Channel

Environmental conditions

O Normal

[ Normal and Extreme

4.3 TEST SETUP LAYOUT

System USB

USB Power Sensor

Controller | {—

2-Ch Digitizer <{ Power Sensorkl

uuT

««|Power Sensor| |
i

Companion J

Device

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

4.5 EUT OPERATION DURING TEST

2-Ch Digitizer < | Power Sensor

EXA i .
Spectrum < |Power Sensor j«——

Analyzer ]

Ext Trigger Power tést-set
MXG ¢
Sig Gen RF Test Set
T Combiner/coupler
E4438C/MXG > et
Sig Gen >

The measurements shall be performed during continuously transmitting.

4.6 TEST RESULTS
Please refer to the Attachment A.
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5. POWER SPECTRAL DENSITY

5.1 APPLIED PROCEDURES / LIMIT

Clause 4323
Test Item Power Spectral Density
Limit For (_—:-quipment using wide band_mc_)dglafcions other than FHSS, the
maximum Power Spectral Density is limited to 10 dBm per MHz.

5.2 TEST PROCEDURES
Please refer to chapter 5.3.3 of ETSI EN 300 328 V1.9.1.

Test Method

M Conducted Measurement |0 Radiated Measurement
Test Channels

M Lowest, Middle and highest Channel |O Lowest and highest Channel

O Two Adjacent Hopping Channel O Two Hopping Channel
Environmental conditions
M Normal |0 Normal and Extreme

5.3 TEST SETUP LAYOUT

USB Power Sensor

System use | [2-Ch Digitizer |<{Power Sensor|<
Controller | (s
- eS| | o

2-Ch Digitizer <~ | Power Sensor .
EXA - ;
Spectrum < | Power Sensor j<——

Analyzer
Ext Trigger : g
NIXG Power te:est set
Sig Gen RF Test Set
T Combiner/coupler '
E4438C/MXG > PR ]
Sig Gen >
>

Companion J

Device

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

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

5.6 TEST RESULTS
Please refer to the Attachment B.
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6. DUTY CYCLE, TX-SEQUENCE, TX-GAP

6.1 APPLIED PROCEDURES /LIMIT

Clause 4324
Test Item Duty Cycle, Tx-sequence, Tx-gap
The Duty Cycle shall be equal to or less than the maximum value
declared by the supplier.
Limit The Tx-sequence time shall be equal to or less than 10 ms. The minimum
Tx-gap time following a Tx-sequence shall be equal to the duration of that
proceeding Tx-sequence with a minimum of 3,5 ms.

6.2 TEST PROCEDURES

Please refer to chapter 5.3.2 of ETSI EN 300 328 V1.9.1.

Test Method

M Conducted Measurement

|0 Radiated Measurement

Test Channels

M Lowest, Middle and highest Channel

O Lowest and highest Channel

O Two Adjacent Hopping Channel

O Two Hopping Channel

Environmental conditions

M Normal

|0 Normal and Extreme

6.3 TEST SETUP LAYOUT

USB Power Sensor

System usB 2-Ch Digitizer <{ Power Sensor|e
Controller |
< [Power Sensor] | —

2-Ch Digitizer < | Power Sensor i
EXA - ;
Spectrum < |Power Sensor j<——

>
Companion J

Device

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

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

6.6 TEST RESULTS
Please refer to the Attachment C.

Power test-set

Analyzer
Ext Trigger
MXG
Sig Gen RF Test Set
T Combiner/coupler
E4438C/MXG > PR
Sig Gen >
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7. MEDIUM UTILISATION (MU) FACTOR

7.1 APPLIED PROCEDURES / LIMIT

Clause 4325

Test Item  |Medium Utilisation (MU) factor
Limit For non-adaptive equipment using wide band modulations other than
FHSS, the maximum Medium Ultilisation factor shall be 10 %.

7.2 TEST PROCEDURES
Please refer to chapter 5.3.2 of ETSI EN 300 328 V1.9.1.

Test Method

M Conducted Measurement |0 Radiated Measurement
Test Channels

M Lowest, Middle and highest Channel |O Lowest and highest Channel

O Two Adjacent Hopping Channel O Two Hopping Channel
Environmental conditions
M Normal |0 Normal and Extreme

7.3 TEST SETUP LAYOUT

USB Power Sensor

System use | [2-Ch Digitizer |<{Power Sensor|<
Controller | (s
- eS| | o

2-Ch Digitizer <~ | Power Sensor .
EXA - ;
Spectrum < | Power Sensor j<——

Analyzer
Ext Trigger : g
NIXG Power te:est set
Sig Gen RF Test Set
T Combiner/coupler
E4438C/MXG > PR ]
Sig Gen >

>
Companion J

Device

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

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

7.6 TEST RESULTS
Please refer to the Attachment D.
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8. ADAPTIVITY (ADAPTIVE EQUIPMENT USING MODULATIONS OTHER THAN FHSS)

8.1 APPLIED PROCEDURES / LIMIT

Clause 4326

Test Item Adaptivity (adaptive equipment using modulations other than FHSS)

Non-LBT based Detect and Avoid

Equipment using a modulation other than FHSS and using the non-LBT

based Detect and Avoid mechanism, shall comply with the following minimum

set of requirements:

1) During normal operation, the equipment shall evaluate the presence of a
signal on its current operating channel. If it is determined that a signal is
present with a level above the detection threshold defined in step 5). the
channel shall be marked as 'unavailable'.

2) The channel shall remain unavailable for a minimum time equalto 1 s
after which the channel may be considered again as an 'available'
channel.

3) The total time during which an equipment has transmissions on a given
channel without re-evaluating the availability of that channel, is defined
as the Channel Occupancy Time.

4) The Channel Occupancy Time shall be less than 40 ms. Each such
transmission sequence shall be followed by an Idle Period (no
transmissions) of minimum 5 % of the Channel Occupancy Time with a
minimum of 100 us. After this, the procedure as in step 1) needs to be
repeated.

5) The detection threshold shall be proportional to the transmit power of the
transmitter: for a 20 dBm e.i.r.p. transmitter the detection threshold level
(TL) shall be equal or less than -70 dBm/MHz at the input to the receiver
(assuming a 0 dBi receive antenna). For power levels below 20 dBm
e.i.r.p., the detection threshold level may be relaxed to TL = -70 dBm/MHz
+ (20dBm - Pout e.i.r.p)/1 MHz. (Pout in dBm).

Limit

Report No.: BTL-ETSP-1-1511C190 Page 19 of 147
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LBT based Detect and Avoid

The present document defines 2 types of adaptive equipment using wide

band modulations other than FHSS and that uses an LBT based Detect and

Avoid mechanism: Frame Based Equipment and Load Based Equipment.

Adaptive equipment which is capable of operating as either Load Based

Equipment or as Frame Based Equipment is allowed to switch dynamically

between these types of operation.

a. Frame Based Equipment

Frame Based Equipment shall comply with the following requirements:

1) Before transmission, the equipment shall perform a Clear Channel
Assessment (CCA) check using energy detect. The equipment shall
observe the operating channel for the duration of the CCA observation
time which shall be not less than 18 us. The channel shall be considered
occupied if the energy level in the channel exceeds the threshold given in
step 5) below. If the equipment finds the channel to be clear, it may
transmit immediately.

2) If the equipment finds the channel occupied, it shall not transmit on this
channel during the next Fixed Frame Period.

NOTE 1: The equipment is allowed to switch to a non-adaptive mode and
to continue transmissions on this channel providing it complies with the
requirements applicable to non-adaptive equipment. See clause 4.3.2.6.
Alternatively, the equipment is also allowed to continue Short Control

Limit Signaling Transmissions on this channel providing it complies with the
requirements 4.3.2.6.4.

3) The total time during which an equipment has transmissions on a given
channel without re-evaluating the availability of that channel, is defined
as the Channel Occupancy Time. The Channel Occupancy Time shall be
in the range 1 ms to 10 ms followed by an Idle Period of at least 5 % of
the Channel Occupancy Time used in the equipment for the current Fixed
Frame Period.

4) An equipment, upon correct reception of a packet which was intended for
this equipment can skip CCA and immediately (see note 2) proceed with
the transmission of management and control frames (e.g. ACK and Block
ACK frames are allowed but data frames are not allowed). A consecutive
sequence of such transmissions by the equipment without a new CCA
shall not exceed the maximum Channel Occupancy Time.

NOTE 2: For the purpose of multi-cast, the ACK transmissions
(associated with the same data packet) of the individual devices are
allowed to take place in a sequence.

5) The energy detection threshold for the CCA shall be proportional to the
transmit power of the transmitter: for a 20 dBm e.i.r.p. transmitter the
CCAthreshold level (TL) shall be equal or lower than -70 dBm/MHz at the
input to the receiver (assuming a 0 dBi receive antenna). For power
levels below 20 dBm e.i.r.p. the CCA threshold level may be relaxed to TL
=-70 dBm/MHz + (20dBm - Pout e.i.r.p)/1 MHz. (Pout in dBm).
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b. Load Based Equipment

Load Based Equipment not using any of the mechanisms referenced above

shall comply with the following minimum set of requirements:

1) Before a transmission or a burst of transmissions, the equipment shall
perform a Clear Channel Assessment (CCA) check using energy detect.
The equipment shall observe the operating channel for the duration of the
CCA observation time which shall be not less than 18 ps. The channel
shall be considered occupied if the energy level in the channel exceeds
the threshold given in step 5) below. If the equipment finds the channel to
be clear, it may transmit immediately.

2) If the equipment finds the channel occupied, it shall not transmit on this
channel (see note 2). The equipment shall perform an Extended CCA
check in which the channel is observed for a random duration in the
range between 18 us and at least 160 ps. If the extended CCA check has
determined the channel to be no longer occupied, the equipment may
resume transmissions on this channel. If the Extended CCA time has
determined the channel still to be occupied, it shall perform new
Extended CCA checks until the channel is no longer occupied.

NOTE 1: The Idle Period in between transmissions is considered to be
the CCA or the Extended CCA check as there are no transmissions
during this period.

NOTE 2: The equipment is allowed to switch to a non-adaptive mode and
to continue transmissions on this channel providing it complies with the
requirements applicable to non-adaptive equipment. Alternatively, the
equipment is also allowed to continue Short Control Signaling

Limit Transmissions on this channel providing it complies with the
requirements given in clause 4.3.2.6.4.

3) The total time that an equipment makes use of a RF channel is defined as
the Channel Occupancy Time shall be less than 13 ms, after which the
device shall perform a new CCA described in 1) above.

4) The equipment, upon correct reception of a packet which was intended
for this equipment can skip CCA and immediately (see note 3) proceed
with the transmission of management and control frames (e.g. ACK and
Block ACK frames are allowed but data frames are not allowed). A
consecutive sequence of transmissions by the equipment without a new
CCA shall not exceed the maximum channel occupancy time as defined
in 3) above.

NOTE 3: For the purpose of multi-cast, the ACK transmissions
(associated with the same data packet) of the individual devices are
allowed to take place in a sequence.

5) The energy detection threshold for the CCA shall be proportional to the
transmit power of the transmitter: for a 20 dBm e.i.r.p. transmitter the
CCAthreshold level (TL) shall be equal or lower than -70 dBm/MHz at the
input to the receiver (assuming a 0 dBi receive antenna). For power
levels below 20 dBm e.i.r.p., the CCA threshold level may be relaxed to
TL =-70 dBm/MHz + (20dBm - Pout e.i.r.p)/1 MHz. (Pout in dBm).

Short Control Signalling Transmissions

If implemented, Short Control Signalling Transmissions of adaptive

equipment using wide band modulations other than FHSS shall have a

maximum TxOn / (TxOn + TxOff) ratio of 10 % within an observation period of

50 ms.
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8.2 TEST PROCEDURES
Please refer to chapter 5.3.7 of ETSI EN 300 328 V1.9.1.

Test Method

M Conducted Measurement |0 Radiated Measurement
Test Channels

O Lowest, Middle and highest Channel |M Lowest and highest Channel

O Two Adjacent Hopping Channel O Two Hopping Channel
Environmental conditions
M Normal |0 Normal and Extreme

8.3 TEST SETUP LAYOUT

USB Power Sensor
System usB 2-Ch Digitizer ({ Power Sensor}e
Controller | {mm——
[Power Sensar] | - —
2-Ch Digitizer < | Power Sensor| | | [ |
EXA - :
Spectrum < |Power Sensor j<——
Analyzer !
Ext Trigger Power test-set
MXG ¢
Sig Gen RF Test Set
Combiner/coupler
E4438C/MXG > PR ]
Sig Gen >
=l
Companion J
Device

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

8.5 EUT OPERATION DURING TEST
The measurements shall be performed during normal operation.

8.6 TEST RESULTS
Please refer to the Attachment E.
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9. OCCUPIED CHANNEL BANDWIDTH

9.1 APPLIED PROCEDURES / LIMIT

Clause 4327

Test ltem Occupied Channel Bandwidth
The Occupied Channel Bandwidth shall fall completely within the band

given in clause 1.

Limit In addition, for non-adaptive systems using wide band modulations other
than FHSS and with e.i.r.p greater than 10 dBm, the occupied channel
bandwidth shall be less than 20 MHz.

9.2 TEST PROCEDURES
Please refer to chapter 5.3.8 of ETSI EN 300 328 V1.9.1.

Test Method

M Conducted Measurement |0 Radiated Measurement
Test Channels

O Lowest, Middle and highest Channel |M Lowest and highest Channel

O Two Adjacent Hopping Channel O Two Hopping Channel
Environmental conditions
M Normal |0 Normal and Extreme

9.3 TEST SETUP LAYOUT

USB Power Sensor

System usB 2-Ch Digitizer <{ Power Sensor|e
Controller |
< [Power Sensor] | —

2-Ch Digitizer < | Power Sensor i
EXA - ;
Spectrum < |Power Sensor j<——

Analyzer
VIXG Ext Trigger Power tegzst-se‘c
Sig Gen RF Test Set
T Combiner/coupler '
E4438C/MXG > P ]
Sig Gen >

>
Companion J

Device

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

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

9.6 TEST RESULTS
Please refer to the Attachment F.
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10. TRANSMITTER UNWANTED EMISSIONS IN THE OUT-OF-BAND DOMAIN

10.1 APPLIED PROCEDURES /LIMIT

Clause 4328

Test Iltem Transmitter unwanted emissions in the out-of-band domain

The transmitter unwanted emissions in the out-of-band domain but
outside the allocated band, shall not exceed the values provided by the
mask in below figure.

Spuricus Domain Out Of Band Domain (00B)
Limit A 4
gy e —

; |

Alfocated Band Out Of Band Domain (O0B) Spurious Domair

2400 MHz - 2BW 2 400 MHz - BW 2400 MHz 24835MHz 24835 MHz+ BW 24835 MHz + 2BW

A: 10 dBm/MHz e.irp.
E: -20 dBm/MHz e.irp. BW = Occupied Channel Bandwidth in MHz or 1 MHz whichever is greater
C. Spurious Domain limits

10.2 TEST PROCEDURES
Please refer to chapter 5.3.9 of ETSI EN 300 328 V1.9.1.

Test Method
M Conducted Measurement |0 Radiated Measurement
Test Channels
O Lowest, Middle and highest Channel |M Lowest and highest Channel

O Two Adjacent Hopping Channel O Two Hopping Channel
Environmental conditions
M Normal [ Normal and Extreme
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10.3 TEST SETUP LAYOUT

USB Power Sensor

System uss | [2-Ch Digitizer <|Power Sensor|<
Controller | {mmp—m—
Povarbera] | Ly oo

2-Ch Digitizer [<-| Power Sensor '
EXA - .
Spectrum < |Power Sensor <

Analyzer

Ext Trigger Power test-set

MXG
Sig Gen

RF Test Set
Combiner/coupler

E4438C/MXG
Sig Gen

Companion

Device

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

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

10.6 TEST RESULTS
Please refer to the Attachment G.
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11. TRANSMITTER UNWANTED EMISSIONS IN THE SPURIOUS DOMAIN

11.1 APPLIED PROCEDURES /LIMIT

Clause 4.3.2.9
Test Item Transmitter unwanted emissions in the spurious domain
The transmitter unwanted emissions in the spurious domain shall not
exceed the values given in below table.
Frequency range Maximum power Bandwidth
30 MHz to 47 MHz -36 dBm 100 kHz
47 MHz to 74 MHz -54 dBm 100 kHz
74 MHz to 87 5 MHz -36 dBm 100 kHz
Limit 87,5 MHz to 118 MHz -54 dBm 100 kHz
118 MHz to 174 MHz -36 dBm 100 kHz
174 MHz to 230 MHz -54 dBm 100 kHz
230 MHz to 470 MHz -36 dBm 100 kHz
470 MHz 1o 862 MHz -24 dBm 100 kHz
862 MHz to 1 GHz -36 dBm 100 kHz
1GHz 0 12,75 GHz -30 dBm 1 MHz

11.2 TEST PROCEDURES
Please refer to chapter 5.3.10 of ETSI EN 300 328 V1.9.1.

Test Method
O Conducted Measurement |4 Radiated Measurement
Test Channels
O Lowest, Middle and highest Channel |M Lowest and highest Channel

O Two Adjacent Hopping Channel O Two Hopping Channel
Environmental conditions
M Normal |00 Normal and Extreme
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11.3 TEST SETUP LAYOUT
Conducted Measurement

USB Power Sensor

System usB 2-Ch Digitizer ({ Power Sensor}e
Controller | {mm——
[Power Sensar] | - S
2-Ch Digitizer < | Power Sensor i
EXA - ;
Spectrum < |Power Sensor <
Analyzer !
Ext Trigger ; _
VIXG Power te:zst set
Sig Gen RF Test Set :
Combiner/coupler :
E4438C/MXG [ RREEEETEEEEES !
Sig Gen
Companion
Device

Radiated Measurement

Spectrum
Analyzer J— Amp.

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

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

11.6 TEST RESULTS
Please refer to the Attachment H
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12. RECEIVER SPURIOUS EMISSIONS

12.1 APPLIED PROCEDURES /LIMIT

Clause 4.3.210

Test Item Receiver spurious emissions

The spurious emissions of the receiver shall not exceed the values given
in below table.

Limit Frequency range Maximum power Measurement bandwidth
30 MHz to 1 GHz -57 dBm 100 kHz
1 GHz 10 12,75 GHz -47 dBm 1 MHz

12.2 TEST PROCEDURES
Please refer to chapter 5.3.11 of ETSI EN 300 328 V1.9.1.

Test Method
O Conducted Measurement |4 Radiated Measurement
Test Channels
O Lowest, Middle and highest Channel |M Lowest and highest Channel

O Two Adjacent Hopping Channel O Two Hopping Channel
Environmental conditions
M Normal |00 Normal and Extreme
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12.3 TEST SETUP LAYOUT
Conducted Measurement

USB Power Sensor

System usB 2-Ch Digitizer ({ Power Sensor}e
Controller | {mm——
[Power Sensar] | - S
2-Ch Digitizer < | Power Sensor i
EXA - ;
Spectrum < |Power Sensor <
Analyzer !
Ext Trigger ; _
VIXG Power te:zst set
Sig Gen RF Test Set :
Combiner/coupler :
E4438C/MXG [ RREEEETEEEEES !
Sig Gen
Companion
Device

Radiated Measurement

Spectrum
e | e
12.4 TEST DEVIATION

There is no deviation with the original standard.

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

12.6 TEST RESULTS
Please refer to the Attachment I.
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13. RECEIVER BLOCKING

13.1 APPLIED PROCEDURES / LIMIT

MNon-LBT -30 dBm

(see note 1)

Clause 4.3.2.11
Test ltem Receiver Blocking
Adaptive equipment using wide band modulations other than FHSS, shall
comply with the requirements defined in clauses 4.3.2.6.2 (non-LBT
based DAA) or 4.3.2.6.3 (LBT based DAA) in the presence of a blocking
signal with characteristics as provided in below table 6.
Equipment Type Wanted signal mean Blocking signal Blocking Type of
P (LBT / non- LET) power from companion frequency signal power | interfering
Limit device [MHz] [dBm] signal
ey ™ | zowozems | | o

NOTE 1:  The highest blocking frequency shall be used for testing operating channels within the range
2 400 MHz fo 2 442 MHz, while the lowest blocking frequency shall be used for testing operating
channels within the range 2 442 MHz to 2 483,5 MHz. See clause 5.3.7.1.
NOTE 2: A typical value which can be used in most cases is -50 dBm/MHz.

13.2 TEST PROCEDURES

Please refer to chapter 5.3.7 of ETSI EN 300 328 V1.9.1.

Test Method

M Conducted Measurement

|0 Radiated Measurement

Test Channels

O Lowest, Middle and highest Channel

M Lowest and highest Channel

O Two Adjacent Hopping Channel

O Two Hopping Channel

Environmental conditions

M Normal

|00 Normal and Extreme
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13.3 TEST SETUP LAYOUT

USB Power Sensor

System uss | [2-Ch Digitizer <|Power Sensor|<
Controller | {mmp—m—
Povarbera] | Ly oo

2-Ch Digitizer [<-| Power Sensor '
EXA - .
Spectrum < |Power Sensor <

Analyzer

Ext Trigger Power test-set

MXG
Sig Gen

RF Test Set
Combiner/coupler

E4438C/MXG
Sig Gen

Companion

Device

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

13.5 EUT OPERATION DURING TEST
The measurements shall be performed during normal operation.

13.6 TEST RESULTS
Please refer to the Attachment E
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14. INFORMATION AS REQUIRED BY EN 300 328 V1.9.1, CLAUSE 5.3.1

In accordance with EN 300 328, clause 5.3.1, the following information is provided by the
supplier.

14.1 The type of modulation used by the equipment:
[] FHSS
X] other forms of modulation

14.2 In case of FHSS modulation:
(1) In case of non-Adaptive Frequency Hopping equipment:
The number of Hopping Frequencies: __ N/A

(2) In case of Adaptive Frequency Hopping Equipment:
The maximum number of Hopping Frequencies: _ N/A
The minimum number of Hopping Frequencies: _ N/A

(3) The (average) Dwell Time: _ N/A

14.3 Adaptive / non-adaptive equipment:
1 non-adaptive Equipment
X adaptive Equipment without the possibility to switch to a non-adaptive mode
1 adaptive Equipment which can also operate in a non-adaptive mode

14.4 In case of adaptive equipment:
The Channel Occupancy Time implemented by the equipment: 1.18 ms

X The equipment has implemented an LBT based DAA mechanism
* In case of equipment using modulation different from FHSS:
] The equipment is Frame Based equipment
X The equipment is Load Based equipment
1 The equipment can switch dynamically between Frame Based and Load Based
equipment

The CCA time implemented by the equipment: _Not less 18 s

1 The equipment has implemented a non-LBT based DAA mechanism

1 The equipment can operate in more than one adaptive mode

Report No.: BTL-ETSP-1-1511C190 Page 32 of 147




3TL

14.5 The worst case operational mode for each of the following tests:

(1) RF Output Power: _18.90 dBm

(2) Power Spectral Density: 9.87 dBm

(3) Duty cycle, Tx-Sequence, Tx-gap: N/A

(4) Accumulated Transmit time, Frequency Occupation & Hopping Sequence (only for
FHSS equipment): N/A

(5) Hopping Frequency Separation (only for FHSS equipment) : N/A

(6) Medium Utilisation: N/A

(7) Adaptivity & Receiver Blocking: _ PASS

(8) Nominal Channel Bandwidth: 36.489 MHz

(9) Transmitter unwanted emissions in the OOB domain: -24.97 dBm

(10) Transmitter unwanted emissions in the spurious domain: _-60.83  dBm

(11) Receiver spurious emissions: -61.51  dBm

14.6 The different transmit operating modes (tick all that apply):
XI Operating mode 1: Single Antenna Equipment

X Equipment with only 1 antenna

1 Equipment with 2 diversity antennas but only 1 antenna active at any moment in
time

[ Smart Antenna Systems with 2 or more antennas, but operating in a (legacy)
mode where only 1 antenna is used. (e.g. IEEE 802.11™ [i.3] legacy mode in smart antenna
systems)

] Operating mode 2: Smart Antenna Systems - Multiple Antennas without beam forming
[] Single spatial stream / Standard throughput / (e.g. IEEE 802.11™ [i.3] legacy
mode)
[ High Throughput (> 1 spatial stream) using Occupied Channel Bandwidth 1
1 High Throughput (> 1 spatial stream) using Occupied Channel Bandwidth 2
NOTE: Add more lines if more channel bandwidths are supported.

[ Operating mode 3: Smart Antenna Systems - Multiple Antennas with beam forming
[] Single spatial stream / Standard throughput (e.g. IEEE 802.11™ [i.3] legacy
mode)
1 High Throughput (> 1 spatial stream) using Occupied Channel Bandwidth 1
1 High Throughput (> 1 spatial stream) using Occupied Channel Bandwidth 2
NOTE: Add more lines if more channel bandwidths are supported.
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14.7 In case of Smart Antenna Systems:
(1) The number of Receive chains: N/A
(2) The number of Transmit chains: N/A
1 symmetrical power distribution
] asymmetrical power distribution
In case of beam forming, the maximum (additional) beam forming gain: _ N/A__ dB
NOTE: The additional beam forming gain does not include the basic gain of a single
antenna.

14.8 Operating Frequency Range(s) of the equipment:
(1) Operating Frequency Range 1: _ 2412 MHzto _ 2472 MHz
NOTE: Add more lines if more Frequency Ranges are supported.

14.9 Nominal Channel Bandwidth(s):
(1) Nominal Channel Bandwidth 1: 36.489 MHz
NOTE: Add more lines if more channel bandwidths are supported.

14.10 Type of Equipment (stand-alone, combined, plug-in radio device, etc.):
[1 Stand-alone
[1 Combined Equipment (Equipment where the radio part is fully integrated within another
type of equipment)
X Plug-in radio device (Equipment intended for a variety of host systems)
1 Other

14.11 The extreme operating conditions that apply to the equipment:
Operating temperature range: -20 °Cto 70 °C
Details provided are for the: [] stand-alone equipment

XI combined (or host) equipment
1 testjig
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14.12 The nominal voltages of the stand-alone radio equipment or the nominal voltages of
the combined (host) equipment or test jig in case of plug-in devices:
Details provided are for the: [] stand-alone equipment
XI combined (or host) equipment

] testjig
Supply voltage [] AC Mains State AC voltage \
X DC State DCvoltage _ 5V

In case of DC, indicate the type of power source
1 Internal Power Supply
[ External Power Supply or AC/DC adapter
] Battery
X1 Other: Supplied from host system.

14.13 Describe the test modes available which can facilitate testing:

The measurements shall be performed during continuously transmitting and normal operation.

14.14 The equipment type (e.g. Bluetooth®, IEEE 802.11™ [i.3], IEEE 802.15.4™ [i.4],
proprietary, etc.):

IEEE 802.11™ [i.3]
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15. MEASUREMENT INSTRUMENTS LIST

RF Output Power
Iltem | Kind of Equipment Manufacturer Type No. Serial No. Calibrated until
1 Power Sensor Agilent U2021XA MY53020007 Jul. 31, 2016
2 Power Sensor Agilent U2021XA | MY53130004 Jul. 31, 2016
3 Power Sensor Agilent U2021XA | MY53260025 Jul. 31, 2016
4 Power Sensor Agilent U2021XA | MY53180019 Jul. 31, 2016
5 Usb Digitizer Agilent U2531A 5258020007 Jul. 31, 2016
EMC104-SM-S
6 Test Cable emci M-9000(0.01G C-100 N/A
Hz—26.5GHz)
EMC80-NM-N
7 Test Cable emci M-12000(9KHz C-65 N/A
-1GHz)
g |ConstTemp. &Hul Gt Force | ITH-225-20-S | IAB0309-001 |  Dec. 11, 2016
midity Chamber
Power Spectral Density
Item | Kind of Equipment Manufacturer Type No. Serial No. Calibrated until
1 | EXASpectrum Agilent N9O10A | MY50520044 | Mar. 28, 2016
Analyzer
EMC104-SM-S
2 Test Cable emci M-9000(0.01G C-100 N/A
Hz—26.5GHz)
Adaptivity & Receiver Blocking
Item | Kind of Equipment Manufacturer Type No. Serial No. Calibrated until
1 | EXASpectrum Agilent N9O10A | MY50520044 | Mar. 28, 2016
Analyzer
o |MXG Vector Signal Agilent N5172B | MY51350711 | Mar. 28, 2016
Generator
3 Microflex Cable NA NA Tm Jan. 17, 2016
POWER o ZFRSC-183-S | SF601301339
4 SPLITTER Mimi-Circuits + 1 Mar. 10, 2016
POWER L ZFRSC-183-S |SF601301339
5 SPLITTER Mimi-Circuits N 2 Mar. 17, 2016
6 | COUPLER Mimi-Circuits | “APC10-63-S5r631801334|  Mar. 10, 2016
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Occupied Channel Bandwidth

Item | Kind of Equipment Manufacturer Type No. Serial No. Calibrated until
1| B Spectrum Agilent N9O10A | MY50520044 | Mar. 28, 2016
nalyzer
EMC104-SM-S
2 Test Cable emci M-9000(0.01G C-100 N/A
Hz—26.5GHz)

Transmitter Unwanted Out Of Band Domain

midity Chamber

Item | Kind of Equipment Manufacturer Type No. Serial No. Calibrated until
1 | EXASpectrum Agilent NOO10A | MY50520044 | Mar. 28, 2016
Analyzer
EMC104-SM-S
2 Test Cable emci M-9000(0.01G|  C-100 N/A
Hz—26.5GHz)
3 | ConstTemp. & Hu &) \NT FORCE | ITH-225-20-S | IAB0309-001 | Dec. 11, 2016

Transmitter and Receiver Spurious Emission

Item | Kind of Equipment Manufacturer Type No. Serial No. Calibrated until
1 | EXASpectrum Agilent N9O10A | MY50520044 | Mar. 28, 2016
Analyzer
Microwave EMC
2 | Preamplifier With INSTRUMENT EMC012645B 980221 Dec. 04, 2016
Adaptor
3 Amplifier Agilent 8449B 3008A02274 Nov. 01, 2016
4 | DoubleRidged | prg) \NDGREN 3115 00075846 | Mar. 28, 2016
Guide Antenna
5 Antenna SCHWARZBECK | VULB 9160 9160-3231 Mar. 28, 2016
EMC104-SM-S
6 Test Cable emci M-9000(0.01G C-100 N/A
Hz—26.5GHz)
EMC80-NM-N
7 Test Cable emci M-12000(9KHz C-65 N/A
-1GHz)
8 Controller CT SC100 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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16. EUT TEST PHOTO
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ATTACHMENT A - RF OUTPUT POWER
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Test Mode: |TX Mode_ 802.11b Mode

Date of Test: [Nov. 29, 2015

EIRP Power ( dBm ) Number Of Bursts
Test Conditions
CHO1 CHO7 CH13 CHO1 CHO7 CH13
T nom (°C) 25 18.81 18.75 18.90 11.00 12.00 11.00
T min (°C) -20 | 18.79 18.73 18.88 11.00 12.00 11.00
T max (°C) 70 18.80 18.74 18.89 11.00 12.00 11.00
Max EIRP Power 18.90 11.00
Limits 20dBm (-10dBW) =10
Result Complies Complies
Test Mode: |TX Mode_ 802.11g Mode
Date of Test: |Nov. 29, 2015
N EIRP Power ( dBm ) Number Of Bursts
Test Conditions
CHO1 CHO7 CH13 CHO1 CHO7 CH13
T nom (°C) 25 | 16.99 16.86 16.54 11.00 11.00 13.00
T min (°C) -20 | 16.97 16.84 16.52 11.00 11.00 13.00
T max (°C) 70 16.96 16.83 16.51 11.00 11.00 13.00
Max EIRP Power 16.99 11.00
Limits 20dBm (-10dBW) =10
Result Complies Complies
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Test Mode: [TX Mode_ 802.11n 20M Mode

Date of Test: [Nov. 29, 2015

EIRP Power ( dBm ) Number Of Bursts
Test Conditions
CHO1 CHO7 CH13 CHO1 CHO7 CH13
T nom (°C) 25 14.78 14.87 14.56 12.00 13.00 11.00
T min (°C) 20| 14.76 14.85 14.54 12.00 13.00 11.00
T max (°C) 70 14.75 14.84 14.53 12.00 13.00 11.00
Max EIRP Power 14.87 11.00
Limits 20dBm (-10dBW) =10
Result Complies Complies
Test Mode: [TX Mode_ 802.11n 40M Mode
Date of Test: |Nov. 29, 2015
N EIRP Power ( dBm ) Number Of Bursts
Test Conditions
CHO03 CHO7 CH11 CHO3 CHO7 CH11
T nom (°C) 25 14.87 14.84 14.85 13.00 11.00 11.00
T min (°C) -20 | 14.85 14.82 14.83 13.00 11.00 11.00
T max (°C) 70 14.84 14.81 14.82 13.00 11.00 11.00
Max EIRP Power 14.87 11.00
Limits 20dBm (-10dBW) =10
Result Complies Complies

Note: EIRP Power = output power conducted + G ant
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ATTACHMENT B - POWER SPECTRAL DENSITY
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Test Mode: |TX Mode_ 802.11b Mode
Date of Test: |Nov. 27, 2015
Frequency ) o
Power Density (dBm/MHz) Max. Limit (dBm/MHz) Result
(MHz)
2412 9.10 10.00 Pass
2442 9.53 10.00 Pass
2472 9.87 10.00 Pass
802.11b Mode 2412
. Power Spectral Density
== Power (dBm)
7 . - Ei[.)tp(:;;; e
N
\\
5 ] \f\.\'n
= Lem \I‘u
- \*\/\\\
-60 \'\{\"’W\“
2400.0 2410.0 2420.0 2430.0 é:::ﬂ{MHZ‘ 2450.0 2460.0 2470.0 2480.0
PSD Calculate ]
Refresh J

Power Spectral Deseity

Max PSD Level (dBm / MHz) : 9.10

Test Result : Pass

*The Power Spectral Density must less then 10 dBm/MHz
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802.11b Mode 2442

Power Spectral Density

20 1
== Fower (dBm)
== P3D Power (dBm)
0 == Limit (dBm)
i
. m )
E \ n
= 4
E o \
3
& |
n %\
N u’\fw w !
80 i ool
r T T T T T T T T T T T T T
2400.0 2410.0 2420.0 2430.0 2440.0 2450.0 2460.0 2470.0 2480.0
Freq (MHz)
PSD Calculate ]
Refresh ]
Test Memo

Power Spectral Deseity

Max PSD Level (dBm / MHz) : 9.53

Test Result : Pass

*The Power Spectral Density must less then 10 dBm/MHz

802.11b Mode 2472
Power Spectral Density

== Power (dBm)

-0

Power (dBm)

50 -

L

-30

== PSD Power (dBm)

\ == | imit {dBm)

2400.0 2410.0 2420.0

T T T T T T T
2430.0 2440.0 2450.0 2460.0 2470.0

Freq (MHz)

PSD Calculate

Refresh

Test Memo

Power Spectral Deseity

Max PSD Level (dBm / MHz) : 9.87

Test Result : Pass

*The Power Spectral Density must less then 10 dBm/MHz
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*The Power Spectral Density must less then 10 dBm/MHz

Test Mode: |TX Mode_ 802.11g Mode
Date of Test: |Nov. 27, 2015
Frequency ) o
Power Density (dBm/MHz) Max. Limit (dBm/MHz) Result
(MHz)
2412 5.86 10.00 Pass
2442 5.58 10.00 Pass
2472 5.58 10.00 Pass
802.11g Mode 2412
. Power Spectral Density
| == Power (dBm)
== PSD Power {(dBm)
o fw \ = Lirit (dBm)
b |
b
™ WINWM\«MM
R \\
-60 ‘-\.
. papaydon S
2400.0 2410.0 24200 2430.0 é::o‘io{m“z} 2450.0 2460.0 2470.0 2480.0
l PSD Calculate l
| Refresh |
Power Spectral Deseity
Max PSD Level (dBm / MHz) : 5.86 Test Result : Pass
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802.11g Mode 2442

Power Spectral Density

20
== Power (dBm)
m= PSD Power (dBm)
o4 Ay = Limit (dBm)
|
L
z @ mmmmwmmmw i
= hY
=
B
-]
o
60 \l
-80
r T T T T T T T T
2400.0 2410.0 2420.0 2430.0 2440.0 2450.0 2460.0 2470.0 2480.0
Freq {(MHz)
PSD Calculate |
Refresh |
Test Memo
Power Spectral Deseity
Max PSD Level (dBm f/ MHz) : 5.58 Test Result : Pass
*The Power Spectral Density must less then 10 dBm/MHz
802.11g Mode 2472
. Power Spectral Density
== Power (dBm)
== PSD Power {dBm)
[ = | imit (dBm)
= i
[=1]
=
B -
<
o
-60 -
" o mllh. " I e
-0 - v ‘
B T T T T T T T T T
2400.0 2410.0 2420.0 2430.0 2440.0 2450.0 2460.0 2470.0 2480.0
Freq (MHz)
PSD Calculate |
Refresh |
Test Memao

Power Spectral Deseity

Max PSD Level (dBm / MHz) : 5.58
*The Power Spectral Density must less then 10 dBm/MHz

Test Result : Pass
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Test Mode: [TX Mode 802.11n 20M Mode
Date of Test: |Nov. 27, 2015
Frequency ) o
Power Density (dBm/MHz) Max. Limit (dBm/MHz) Result
(MHz)
2412 3.56 10.00 Pass
2442 3.46 10.00 Pass
2472 3.23 10.00 Pass
802.11n 20M Mode 2412
- Power Spectral Density

Power (dBm)

T T T T
2400.0 2410.0 2420.0

T T T
2430.0 2440.0

T T T T
2450.0 2460.0 2470.0

Freq (MHz)

w= Fower (dBm)
w= PSD Power (dBm)
= | jmit (dBm)

PSD Calculate

Refresh

Test Memo

Power Spectral Deseity

Max PSD Level (dBm / MHz) : 3.56

*The Power Spectral Density must less then 10 dBm/MHz

Test Result : Pass
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802.11n 20M Mode 2442

. Power Spectral Density
== Fower (dBm)
m= PSD Fower (dBm)
[ = | imit (dBm)
_ 204
E
m
=
§ w0
)
o
-60
-0
r T T T T T T T T
2400.0 2410.0 24200 2430.0 2440.0 2450.0 2460.0 2470.0 2480.0
Freq (MHz)
| PSD Calculate I
l Refresh J
Test Memo

Power Spectral Deseity

Max PSD Level (dBm / MHz): 3.46 Test Result : Pass
*The Power Spectral Density must less then 10 dBm/MHz

802.11n 20M Mode 2472

Power Spectral Density

20
== Fower (dBm)
== PSD Power (dBm)
0+ % == |imit (dBm)
= 204
E
=}
=
=
w0
o
o
50 |
| ——————— gy i
r T T T T T T T T
2400.0 24100 24200 2430.0 2440.0 2450.0 2450.0 2470.0 2480.0
Freq (MHz)
P5D Calculate ]
Refresh J
Test Memo

Power Spectral Deseity

Max PSD Level (dBm / MHz) : 3.23 Test Result : Pass
*The Power Spectral Density must less then 10 dBm/MHz
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Test Mode: [TX Mode 802.11n 40M Mode

Date of Test: |Nov. 27, 2015

Frequency . .
Power Density (dBm/MHz) Max. Limit (dBm/MHz) Result
(MHz)
2422 0.85 10.00 Pass
2442 0.55 10.00 Pass
2462 0.81 10.00 Pass
802.11n 40M Mode 2422
20— Power Spectral Density
== Power (dBm)
4 -— PSFJ Izzwe; (dBm)
o —M—-—\ | == | imit (dBm;
/ |It
E 7] mewm\
% N \
2400.0 2410.0 2420.0 2430.0 é::[;[){MHZ} 2450.0 2460.0 2470.0 2480.0

Power Spectral Deseity

Max PSD Level (dBm / MHz) : 0.85
*The Power Spectral Density must less then 10 dBm/MHz

Test Result : Pass
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802.11n 40M Mode 2442

. Power Spectral Density
== Power (dBm)
== PSD Power (dBm)
0+ Ny == |imit (dBm)
\[w \
- |
E A '
] N
E o |
)
o
50 |
80
o T T T T T T T T T
2400.0 2410.0 2420.0 2430.0 2440.0 2450.0 2460.0 2470.0 2480.0
Freq (MHz)
[ PSD Calculate ]
| Refresh ‘
Test Memo

Power Spectral Deseity

Max PSD Level (dBm / MHz) : 0.55
*The Power Spectral Density must less then 10 dBm/MHz

Test Result : Pass

802.11n 40M Mode 2462

. Power Spectral Density
== Fower (dBm)
= PSD Power (dBm)
[ = |imit (dBm)
xl/-w“\l
|
- 20
g WW"’WM paeh iy
§ o \u
o
o
60
40 |
r T T T T T T T T T T
2400.0 2410.0 2420.0 2430.0 2440.0 2450.0 2480.0 2470.0 2480.0
Freq (MHz)
[ PSD Calculate ]
| Refresh ‘
Test Memo

Power Spectral Deseity

Max PSD Level (dBm / MHz) : 0.81
*The Power Spectral Density must less then 10 dBm/MHz

Test Result : Pass
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ATTACHMENT C - DUTY CYCLE, TX-SEQUENCE, TX-GAP

Test Mode: N/A

Note: “N/A” denotes test is not applicable to this device.
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ATTACHMENT D - MEDIUM UTILISATION (MU) FACTOR

Test Mode: N/A

Note: “N/A” denotes test is not applicable to this device.
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ATTACHMENT E - ADAPTIVITY AND RECEIVER BLOCKING
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1. List of measurements

Frame Based Equipment
Load Based Equipment J
UUT Operational Mode (CCA using ‘energy detect’)
Load Based Equipment
(CCA not using any of the
mechanisms referenced)

Clause Test Parameter Remarks Pass / Fail
4.3.2.6.3.2.2 Adaptive (Frame Based Equipment) | Not Applicable N/A
4.3.2.6.3.2.3 Adaptive (Load Based Equipment) Applicable Pass

Short Control Signaling _
43.2.6.4 o Applicable Pass
Transmissions
4.3.2.11 Receiver Blocking Applicable Pass
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Test Mode: |TX Mode 802.11b Mode

Date of Test: |Dec. 19, 2015

Channel Occupancy Time and Idle Periodic Time Measured Results

Freq.(MHz) Channel Occupancy Time (ms) Idle Periodic Time (us)
2412 0.20 18
2472 0.30 18

Note: Channel Occupancy Time and Idle Periodic Time follow as IEEE Std. 802.11-2007 and
IEEE 802.11n-2009 Specification without restriction.

Adaptivity & Receiver Blocking

2412 MHz -68.81 dBm/MHz
Adaptivity Detection Threshold Level
2472 MHz -68.90 dBm/MHz
Receiver Blocking Signal Level -35dBm
Receiver Short Control
Freq.(MHz) Adaptivity Blocking test Signalling
Status Transmissions (ms)

2412 Pass Pass 1.100
2472 Pass Pass 0
Limit N/A N/A 5
Result Pass

Note: Threshold Level = -70 dBm/MHz + (20 dBm - Pout e.i.r.p)/1 MHz (Pout in dBm).
Short Control Signalling Transmissions = 50 (ms) * Duty cycle (%)
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802.11b Mode 2412

Adaptivity Measurement

= Pereves ()

E
=
= 1
§ ki
a
T T T v T . T . ' . . - H - 5 - v - . - J
[} 0000 20000 0000 AD000 50000 E0000 0000 B0000 B2000 100300 110000 120000
Tisme [ms)
PIFS Time
= Pawer {dBm)
ey
0.0+
£ 200
@
g T
o -40.0 .‘
-60.0
T T T T T T T T T T T
.60 .80 9.00 9.20 9.40 9.60 9.50 10.00 10.20 10.40 10.60
Time (ms)
Ll =
SIFS Time
== Power (dBm)
5 0.0
=
@
z " el " P ot
=
& 500
T T T T T T T T T T
16.40 16.60 16,80 17.00 17.20 17.40 17.60 17.80 18.00 15.20
Time {ms)
—CCATIime Info

Maxi mum CCA time sould between 18us ~ 160us

PIFS (us): 126.00 SIFS (us) : 13.00

Measured CCA (us): 102.01
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COT Time

8.0

Ll |

-1

-20.0 4

00

Power [dBm)

00

e

- Power (B

1860 1885 1890 1895 19.00 B 1B 1915 1930 1935

€07 Time info

Max Channel Occupancy Time (ms) : 0.20

Power {{Bm|

15.30

1835 1940 1945

19.% 1955 9.6 B BN B 1B 1A 150 1995

Time: fms)

Duty Cycle
- Power (dBm)

13630.0 11635.0 116400 18450

Buty Ol bnfe
Test fesult : Pass

T2ims) : 13678.10

e Duty Cy less than 10% In every after AWGN signal

11£50.0

11655.0 11660.0 116650 1My 1s75.0

Tirme {rres)
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802.11b Mode 2472

Adaptivity Measurement
= b ()
oo
E 4
g
E | A ]
&
Gt r T T T T T T T T T T 1
o 30000 20000 30000 40000 50000 E0000 0000 0000 0000 100000 110000 120000
Time: (ma)
PIFS Time
= Power (dBm)
0.0+
£ 200
§ ]
2 gk ilia e T
& 400+ \ (“‘M
-60.0 + ey
T T T T X T ‘ T S T T T T T
6,00 6,20 6,40 6,60 6,80 F.00 720 F.40 7.60 7.60 G.00
Time {ms)
...... | ’l‘l u
SIFS Time
= Power (dBnm)
= 00
=
g
g B S g AT iy -mww
& snp
T T T T T T f T T T T
17.00 17.20 17.40 17.60 17.80 18.00 13.20 18,40 18.60 13.80
Time {ms)
—CCATime Info

Maximum CCAtime sould between 13us -~ 160us

PIFS (us): 92.00
Measured CCA (us): 66.00

SIFS (us): 13.00
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COT Time

100 4 = B i)

-10.0

0.0 4

-30.0 4

Poweur {dBm)

~40.0 4

a7 80 .50 .00 .10 L] % -0 % 1) -n €8 -%
Tima {ms}

COT Time info.

Max Channel Occupancy Time (ms) : 0.30

Duty Cycle

- Porwes (m}

Pawer {dBm]

wWInG WHEY Wig WHED 1080 WHSY WG WHSO wine WIr0

Dty Cycie Info

Test Result : Pass

T2 {me] - 3037781 Duty Cycle (%) : 0.00
*The Duty Cycle must less than 10% In every S0ms after AWGN signal was on.
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Test Mode:

TX Mode_ 802.11g Mode

Date of Test: [Dec. 19, 2015

Channel Occupancy Time and Idle Periodic Time Measured Results

Freq.(MHz) Channel Occupancy Time (ms) Idle Periodic Time (us)
2412 0.30 18
2472 0.25 18

Note: Channel Occupancy Time and Idle Periodic Time follow as IEEE Std. 802.11-2007 and
IEEE 802.11n-2009 Specification without restriction.

Adaptivity & Receiver Blocking

2412 MHz -66.99 dBm/MHz
Adaptivity Detection Threshold Level
2472 MHz -66.54 dBm/MHz
Receiver Blocking Signal Level -35 dBm
Receiver Short Control
Freq.(MHz) Adaptivity Blocking test Signalling
Status Transmissions (ms)

2412 Pass Pass 0
2472 Pass Pass 0
Limit N/A N/A 5
Result Pass

Note: Threshold Level = -70 dBm/MHz + (20 dBm - Pout e.i.r.p)/1 MHz (Pout in dBm).
Short Control Signalling Transmissions = 50 (ms) * Duty cycle (%)
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802.11g Mode 2412

Adaptivity Measurement

- Fower (B

z
s
I
s 100 2000 0000 P w0300 conco 400 w0000 30000 103000 130000 200
Tima (ms)
PIFS Time
= Powier (dEm)
0.0+
£ 00
g 4
2 _muiwwmw YT P PR A Tty Y W ‘ J_.,m
500 4 |
T T LS T T T T T T T x T T
18.00 18.20 158.40 18.60 158.80 19.00 19.20 19.40 19.60 19.80 20.00
Time {ms)
e &
SIFS Time
- = Power (dBm)
- 00
@
g
E WAy oy v Gl Wt sf
& 500
T x T .. T J T . T LS T 3 T . T LS T ] T
6.60 6,80 7.00 7.20 740 7.60 7.80 8.00 g.20 8,40
Time {ms)
—CCATime Info

Maximum CCA time sould between 13us ~ 160us PIFS (us): 112.00 SIFS (us): 12.00

Measured CCA (us) : 88.00
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COT Time

8.0

LUE |

20,0 4

-0

- o (B}

Power [dBim)

.0

0.0

an w am -n
COT Tiene Infa
Max Channel Occupancy Time (ms) : 0.30

-

“m

w0 e 550 L | - -8

Power [dBm)
&

Duty Cycle
= Power [dEm)

10285.0 .0 1025.0

Dury Cyele Infa
Test Result : Pass
T2 (ms) : 10330.83

s on.

*The Duty Cyche must less than 10% i after g

Duty Cycle (%] : 0.00

10305.0 Bt 10315.0 B 10325.0 LR

Time (ms)
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802.11g Mode 2472

—CCATime Info

& Adaptivity Measurement
= Power (dim)
1
|
|
|
o :90'00 NQIOU »&w *Q.:W 'DQIOO WQIQU NQIQU N 90600 malwo IIDIRDU INIQ\)U
Tiene (ms)
PIFS Time
== Power (dBm)
0.0
% -20.0
§ J
2 _4&0_me L A bl i o L ,.,.._r..‘*.r\ J__
i
-60.0 -
r T T T T T T T T T T
.60 6,50 7.00 7.20 7.40 7.60 7.80 .00 &.20 @40 .60
Time {ms)
i =l
SIFS Time
== Power (dBm)
— 00
e
]
% L P e ¥ NSy e Ol Py A
& soa
T T T T T ' T T T T T T T
31.40 31.80 31.80 32.00 32.20 32.40 32.60 32.80 33.00 33.20
Time (ms)

Maximum CCA time sould between 13us ~ 160us

PIFS (us): 112.00 SIFS (us): 13.00

Measured CCA (us): 86.00
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COT Time

=P (e}

{
1

SEE) MEES J8N0 GAST MO0 MOS MWD M5 MN M MY M M ME ME M ME M WM NI WA MW nm ns
Time (ms)
0T Time Infa

Max Channel Occupancy Time (ms) ; 0.25
Duty Cycle

- Power (dBm]

Power [dBrm)

10155.0 123800 10185.0 LI 10175.0 0180.0 108850 10190.0 125950 10200.0
Tima {ms)

Duy Cyele Info.
Test Result ; Pass
T2ims) : 1020392 Duty Cyele (%) : 0.00

“The Duty Cycle must hess than 10% in every S0ms after AWGH signal was on.
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Test Mode:

TX Mode_ 802.11n 20M Mode

Date of Test: |Dec. 19, 2015

Channel Occupancy Time and Idle Periodic Time Measured Results

Freq.(MHz) Channel Occupancy Time (ms) Idle Periodic Time (us)
2412 0.03 18
2472 1.18 18

Note: Channel Occupancy Time and Idle Periodic Time follow as IEEE Std. 802.11-2007 and
IEEE 802.11n-2009 Specification without restriction.

Adaptivity & Receiver Blocking

2412 MHz -64.78 dBm/MHz
Adaptivity Detection Threshold Level
2472 MHz -64.56 dBm/MHz
Receiver Blocking Signal Level -35dBm
Receiver Short Control
Freq.(MHz) Adaptivity Blocking test Signalling
Status Transmissions (ms)

2412 Pass Pass 0
2472 Pass Pass 0
Limit N/A N/A 5
Result Pass

Note: Threshold Level = -70 dBm/MHz + (20 dBm - Pout e.i.r.p)/1 MHz (Pout in dBm).
Short Control Signalling Transmissions = 50 (ms) * Duty cycle (%)
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802.11n 20M Mode 2412

Adaptivity Measurement

= Parvets (i)

E
E
b = = PR
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r T T T T r T T T T T !
a 10000 0000 30000 00 50000 40000 0000 #0009 90000 10000 10050 120000
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60,0
T T T T T T T T T T E: T 2 T T
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Time {ms)
SIFS Time
== Power (dBm)
= 00
=
@
3 I el b A
= b it il Y i B e i e il
& Eno
T T T T T T T T T T
83,00 68,20 63,40 &3.60 6E.80 69,00 69,20 69,40 89,60 &69.80
Time {ms)
~CCATime Info

Maximum CCA time sould between 18us ~ L&0us

PIFS (us): 127.00 SIFS (us): 12.00

Measured CCA (us): 103.00
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Test Result : Pass
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HET]
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802.11n 20M Mode 2472

Adaptivity Measurement

= Power i)
| g
| E L
£
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T T T T T T T T T T T T 1
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PIFS Time
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Time {ms)
—CCATime Info

Maximum CCA time sould between 18us ~ 160us

PIFS (us): 116.00 SIFS (us) : 16.00

Measured CCA (us): 84.00
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Test Result : Pass
T2 (ms) - LH5158 Duty Cyele [%) :0.00

was on,

“The Duty Cyche must less than 10% ¥ Soms after i

WSO

1em.0
T {ms)

10980.0.
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Test Mode:

TX Mode_ 802.11n 40M Mode

Date of Test: |Dec. 19, 2015

Channel Occupancy Time and Idle Periodic Time Measured Results

Freq.(MHz) Channel Occupancy Time (ms) Idle Periodic Time (us)
2422 0.03 18
2462 0.03 18

Note: Channel Occupancy Time and Idle Periodic Time follow as IEEE Std. 802.11-2007 and
IEEE 802.11n-2009 Specification without restriction.

Adaptivity & Receiver Blocking

2422 MHz -64.87 dBm/MHz
Adaptivity Detection Threshold Level
2462 MHz -64.85 dBm/MHz
Receiver Blocking Signal Level -35dBm
Receiver Short Control
Freq.(MHz) Adaptivity Blocking test Signalling
Status Transmissions (ms)

2422 Pass Pass 0
2462 Pass Pass 0
Limit N/A N/A 5
Result Pass

Note: Threshold Level = -70 dBm/MHz + (20 dBm - Pout e.i.r.p)/1 MHz (Pout in dBm).
Short Control Signalling Transmissions = 50 (ms) * Duty cycle (%)
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802.11n 40M Mode 2422

= Adaptivity Measurement
= P )
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—CCATime Info

Maximum CCA fime sould between 12us -~ 160us PIFS (us): 124.00 SIFS (us): 16.00
Measured CCA (us): 92.00
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Power [dBrm)
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802.11n 40M Mode 2462

N Adaptivity Measurement
= Power ()
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—CCATIme Info

Maximum CCA tme sould between 18us - 160us

PIFS (us) : 134.00 SIFS (us) : 16.00

Measured CCA (us): 102.00
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COT Time
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Test Result : Pass

10950

11100.0 11050 e U0 HEF
Time (ms)

T2ims) ; 1112889

Duty Cycle (%) :0.00

*Thee Duty Cycle must less than 10% in every S0ms after AWGN signal was on.
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2. Test results of Receiver Blocking

802.11b Mode

Wanted signal mean Blocking signal Blocking signal
Fre power from companion f Pass/Falil
quency device requency power ass/Fai
(dBm/MHz) (MHz) (dBm)
2412 -50 2488.5 -35 Pass
2472 -50 2395 -35 Pass
802.11g Mode
Want?d signal mean Blocking signal Blocking signal
Fre power from companion f Pass/Fail
quency device requency power ass/Fai
(MHz) (dBm)
(dBm/MHz)
2412 -50 2488.5 -35 Pass
2472 -50 2395 -35 Pass
802.11n 20M Mode
Want(?d signal mean Blocking signal Blocking signal
Fre power from companion ; Pass/Fail
quency device requency power ass/Fai
(dBm/MHz) (MHz) (dBm)
2412 -50 2488.5 -35 Pass
2472 -50 2395 -35 Pass
802.11n 40M Mode
Want?d signal mean Blocking signal Blocking signal
Fre power from companion ; Pass/Falil
quency device requency power ass/Fai
(dBm/MHz) (MHz) (dBm)
2422 -50 2488.5 -35 Pass
2462 -50 2395 -35 Pass
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ATTACHMENT F - OCCUPIED CHANNEL BANDWIDTH
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Test Mode: |TX Mode_ 802.11b Mode
Date of Test: |Nov. 27, 2015

Frequency | Occupied Channel Bandwidth | FLat99% BW | Fuyat99%BW | o .
(MHZz) (MHz) (MHz) (MHZz)
2412 13.007 2405.50 -
2472 12.981 - 2478.48 Pass
N/A F >2400 FL4<2483.5
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BN Keysight Spectrum Anslyzer - Occupied BW

802.11b

I NSE 17
Center Freq: 2412000000 GHz
: "

Refl 20.00 dBm

[#Res BYW 430 kKHz FVBW 1.3 MHz

Occupied Bandwidth
13.007 MH=

T.046 kHz
14.62 MH=

Total Power

Transmit Freq Error
x dB Bandwidth

OoOBW Fower
x dB

=

Mode 2412

AvglHold: 1010

[10:58:57 AM Now 27

Radic Std: None Frequency

Center Freq
2.412000000 GH=

Span 40 NMHz
#Sweep 1S

11.5 dBm

99.00 %
-20.00 dB2B

=TATUS

Occupied Bandwidth Test Info

Occupied Bandwidth (MHz) : 13.007

Frequency (MHz) : 2405.50 Limit : > 2400 MHz

Test Result : Pass

802.11b Mode_ 2472

er Freq 2.472000000 GH=

I E INT
Center Freq: 2.472000000 GHz
Trig: Free Run

Ref 20.00 dBm

HRes BW 430 KHzZ EVBW 1.3 MHzZ

Occupied Bandwidth Total Power
12.981 MHz
-9.077 kH=z

14.60 MH=z

Transmit Freq Error
x dB Bandwidth

oBW Fower
= dB

IGN ALITO [11:16:32 AM Nov 27, 2013

Radic Std: None Frequency

AvgiHolg: 1010

Radio Device: BTS

Center Freq
2.472000000 GH=

Span 40 MHz
ZSweep 1

sTATUS

Occupied Bandwidth Test Info

Occupied Bandwidth (MHz) : 12.981

Frequency (MHz) : 2478.48 it:<2483.5 MHz

Test Result : Pass
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Test Mode: |TX Mode_ 802.11g Mode
Date of Test: |Nov. 27, 2015

Frequency | Occupied Channel Bandwidth | F at99% BW | Fnyat99%BW | o .
(MHZz) (MHZz) (MHz) (MHZz)
2412 16.884 2403.51 -
2472 16.793 - 2480.35 Pass
N/A F >2400 FL4<2483.5
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802.11g Mode 2412

[11:47:33 AM Nowv 27, 2015

Keysight Spectrim Analyzer - Docupied B0
o3 F <

i £ - i EN
enter Freqg 2.412000000 GH=z= qhg-‘l‘zuoww GHzx

Ref 20.00 dBm

#VBW 1.3 MHz
Total Power

Center 2.412 GHz
#Res BW 430 kHz

Occupied Bandwidth
16.884 MH=z=

-50.731 kH=z
19.36 MH=z

Transmit Freq Error oBW Power
x dB

x dB Bandwidth

Ty

AvglHala: 10/10

Radio Std: None

Radic Device: 8BTS
Mikr1

Center Freq
2.412000000 GH=

Span 40 MHZz||
#Sweep 15

99.00 %
-20.00 dB

STATUS

Occupied Bandwidth Test Info
Occupied Bandwidth (MHz) : 16.884

Frequency (MHz) : 2403.51 Limit : > 2400 MHz

802.119g

Mode 2472
i To E==asam =

Test Result : Pass

i [13:07:12 PMNov 27, 2015
Frequsncy

Kevsight Spectiumm Analyier - Decupied BW

L AF A | T
nter Freq 2.472000000 GH=
FIFEGain L ow T

Ref 20,00 dBm

#VBW 1.3 MHz

Total Power

Center 2.472 GH=z
#Res BW 430 kHz

Occupied Bandwidth
16.793 MH=

-47.165 kH=z
18.85 MH=

Transmit Freq Error oBW Power
x dB

x dB Bandwidth

472000000 GH= x
1010

AvglHold

Radio Std: None

Radio Devics: BTS
Mikri

Center Freq
2.472000000 GH=

Span 40 MHz
#Eweep 1 s

299.00 %
-20.00 dB2

=TATUS

Occupied Bandwidth Test Info
Occupied Bandwidth (MHz) : 16.793

Frequency (MHz) : 2480.35 Limit : < 2483.5 MHz

Test Result : Pass
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Test Mode: |TX Mode_ 802.11n 20M Mode
Date of Test: |Nov. 27, 2015

Frequency | Occupied Channel Bandwidth | FLat99% BW | Fuyat99%BW | o .
(MHZz) (MHz) (MHz) (MHZz)
2412 17.864 2403.03 -
2472 17.784 - 2480.85 Pass
N/A F >2400 FL4<2483.5
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802.11n

B Keysight Spectium Anaty
Tl asE

- Dccupied BW
[ |

I
Center
Tri G

[
#Atten: 10 A8

Ref 20.00 dBm

[FHRes BYW 430 kHz FVBW 1.3 MHz

Occupied Bandwidth Total Power
17.864 MH=
-40.658 kH=z OBW Power

19.48 MH=z x dB

Transmit Freq Error
x dB Bandwidth

MEG

20M Mode_2412

N
2. 412000000 GH=z
un AvgiHolg: 1010

[12:46:18 PMNov 27, 2

Radio Std: None

Center Freq
2. 412000000 GH=

Span 40 MHz
#Sweep 1 s

99.00 Y
-20.00 dB

sTATUS

Occupied Bandwidth Test Info

Occupied Bandwidth (MHz) : 17.864

Frequency (MHz) : 2403.03 Limit : > 2400 MHz

Memo

B g Bpirer Brehrea - Seauwied B

2. 472000000 EH= =

—_ T
WU L e o ttmn

Total Power

OCccupied Bandwidth
17. 784 MiH=
=432 _TFTAOD kH=
19.02 MH=

Transmit Freqg Ermror
x B Bandwidih

802.11n 20M Mode_ 2472

= Fren: 2 aF3000600 & He
un AvglHoid: 10/10

Test Result : Pass

|
O2:41:50 BM Now 27,
Fladie St Moo Frequsncy

FRadic Devics: BTS

Center Freq
2. ATZO00000 EH=Z

Span 40 MH=z
#WHEweep 1 =

11.2 dBm

D900 %
-20.00 A

Occupied Bandwidth Test Info

Occupied Bandwidth (MHz) : 17.784

Frequency (MHz) : 2480.85 Limit : < 2483.5 MHz

Test Result : Pass
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Test Mode: |TX Mode_ 802.11n 40M Mode
Date of Test: |Nov. 27, 2015

Frequency | Occupied Channel Bandwidth | F at99% BW | Fnyat99%BW | o .
(MHZz) (MHZz) (MHz) (MHZz)
2422 36.489 2403.68 -
2462 36.486 - 2480.16 Pass
N/A F >2400 FL4<2483.5
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802.11n 40M Mode_2422

Keysight Spectrum Analyzer - Dccupicd BW e
e - . : o1 ALiGN aUTO 02:59:14 PMNow 27, 2015
Center Freqg 2.422000000 G q: 2422000000 GHz Radic Std: Mone

—— Run AvglHeold: 10110

Radic Device: BTS
Ref 20.00 dBm

Center Freq
2.422000000 GH=

Center 2.422 GHz Span 80 VMIHz
HRes BW B20 kHz #FWVBW 2.4 MHz #Sweep 15

Occupied Bandwidth Total Power
36.489 MH=

Transmit Freq Error ~79.807 kH= oOBW Power 299.00 %
x dB Bandwidth 28.432 MH= x dB -20.00 dB

1 ATus

Occupied Bandwidth Test Info

Occupied Bandwidth (MHz) : 36.489

Frequency (MHz) : 2403.68 Limit : > 2400 MHz Test Result : Pass

802.11n 40M Mode_ 246

T = = i i s 1GH ALTO 13:27:20 PM Nov 27, 2015
ter Freq 2.462000000 GH= : 2.462000000 GH= io Std: None Frequency
AvglHold: 10/10

Favsight Spectrum Analyzes - Dooupied BW
@i : i

MIF Ganin:Low

Ref 20.00 dBm

Center Freq
2.462000000 GH =

lcenter 2.462 GHz - Span B0 MHz
FHRes BYW EB20 KHZzZ BEVBW 2.4 MHzZ #ESweep 1 €

Occupied Bandwidth Total Power 13.2 dBm
36.486 MH=z=

Transmit Freq Error -81.075 kH=z oBW Power 99.00 %
x dB Bandwidth 38.41 MH=z= x dE -20.00 dB

STATUS |

Occupied Bandwidth Test Info

Occupied Bandwidth (MHz) ;: 36.486

Frequency (MHz) : 2480.16 Limit : < 2483.5 MHz Test Result : Pass
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ATTACHMENT G - TRANSMITTER UNWANTED EMISSIONS IN
THE OOB DOMAIN
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Test Mode: |TX Mode_ 802.11b Mode_ Normal Temperature
Date of Test: |Nov. 27, 2015

802.11b Mode_2412

. out of Band
== E.LR.P (dBm/MHz)
= |jmit (dBm/MHz)

o4
T 0
[==]
=
5 X
] 4
g v X
)
o

XX X X X X X X XX X X X
-60 +
40
T T T T T T T T T 1
2370.0 2375.0 2380.0 2385.0 2390.0 2395.0 2400.0 2405.0
Freq (MHz)
00B Calculate ]

Memo

Out of Band Test Info

Test Result : Pass

802.11b Mode_2472

. Out of Band
= E.LR.P (dBm/MHz)
= | imit (dBmMHz)

o
T 2
==}
=
g _ X
H -40
) X %
= XX x x x

o X XX X X % XN XX XXX

-80 |

T T T T T T T
2480.0 2485.0 2490.0 2495.0 2500.0 2505.0 2510.0
Freq (MHz)
00B Calculate ]

Memo

Out of Band Test Info

Test Result : Pass
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Test Mode: |TX Mode_ 802.11g Mode_ Normal Temperature
Date of Test: |Nov. 27, 2015

802.11g Mode_2412

. out of Band
= E,LR.P (dBm/MHz)
== |imit (dBm/MHz)

o4
T o
=S Xxx XX
put x X
g 4 X
: .
= XX X X XX XX XX XXX XXXX
-60
-B0
T T T T T T T T T T T T
2365.0 2370.0 2375.0 2380.0 2385.0 2350.0 2395.0 2400.0 2405.0
Freq (MHz)
00B Calculate
Memo

Out of Band Test Info

Test Result : Pass

802.11g Mode_2472

. Out of Band
= E.LR.P (dBmMHz)
== |imit {dBm/MHz)
04
F o
z
- X
5 ¥ xx
404 X
2 X
e Xxy
X
. HXXXXX XXX KRN KKK XX
T T T T T T T T T
24300 2435.0 24900 24950 2500.0 2505.0 25100 2515.0 25200
Freq (MHz)
00B Calculate

Memo

0Out of Band Test Info

Test Result : Pass
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Test Mode:

TX Mode_ 802.11n 20M Mode_ Normal Temperature

Date of Test:

Nov. 27, 2015

802.11n 20M Mode 2412

. Out of Band
= E,LR.P (dBm/MHz)
== | imit {dBmMHz)
04
T o
g X
2 X X
5 xXXxX
_ag
H x
s X
= AARAXXAXAAXXNAAAXAXXXX
-60
-80
T T T T T T T T T 1
2350.0 2385.0 2370.0 2375.0 2380.0 2385.0 2390.0 2395.0 2400.0 2405.0
Freq (MHz)
00B Calculate
Memo

Qut of Band Test Info

Test Result : Pass

802.11n 20M Mode_ 2472

Out of Band
== E.LR.P (dBm/MHz)
- = Gt Clome)
E
2
% : I T T T T
n- TTTTTTTTTTTTTTTTTTTTTTTTT
248‘0.0 I 248‘5.0 24‘3‘0.0 I 24‘3‘5.0 I 250‘0.0 I 250‘5‘0 I 251‘0.0 I 251‘5.0 I 252‘0.0
Freq (MHz)
00B Calculate

Memo

Out of Band Test Info
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Test Mode: |[TX Mode 802.11n 40M Mode_ Normal Temperature

Date of Test: |Nov. 27, 2015

802.11n 40M Mode_2422

. Out of Band
== E.LR.P (dBmMHz)
== |imit (dBm/MHz)
a4
7
o XX
5 »ooxR00eeee
£ 0 X
H ©oeaeodt
e OOOOOK OOOOOO00MN K X
-60 |
-80
- : : : - : : I : I : T : I :
2330.0 2340.0 2350.0 2360.0 2370.0 2380.0 2390.0 2400.0
Freq (MHz)
Q0B Calculate
Memo
Qut of Band Test Info
Test Result : Pass
802.11n 40M Mode_2462
. Out of Band
== E.LR.P (dBmMHz)
== |imit (dBm/MHz)
a4
T 2
o
=
e K
£ 04 XXX X004
° HXXKK;
o XXXy
KNy
-850 o HAOOK OO0 XXXXXK[[TIW
T T T T T T T T T
2430.0 2430.0 2500.0 2510.0 2520.0 2530.0 2540.0 2550.0 2560.0
Freq (MHz)
Q0B Calculate
Memo

Qut of Band Test Info

Test Result : Pass
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Test Mode: |TX Mode_ 802.11b Mode_ High Temperature

Date of Test: |Nov. 27, 2015

802.11b Mode_2412

. Out of Band
== E.LR.P (dBmMHz)
== |imit (dBm/MHz)
0
T o
=}
=
E o 17
s X
XX X X X X X X X X X
-60
-B80 ‘
T T T T T 1
2370.0 2375.0 2330.0 2385.0 2390.0 2395.0 2400.0 2405.0
Freq (MHz)
00B Calculate J
Memo
Out of Band Test Info
Test Result : Pass
802.11b Mode_2472
. Qut of Band
= E.LR.P (dBm/MHz)
== |imit {dBmMHz)
o
T 2
[}
=
] 4 X
g -40
3 X x
. X%y x x
w0 X X X x x X X X X X X
> ‘ ‘
T T T T T T
2480.0 2485.0 2490.0 2495.0 2500.0 2505.0 2510.0
Freq (MHz)
008 Calculate
Memo

Out of Band Test Info

Test Result : Pass
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Test Mode: |TX Mode_ 802.11g Mode_ High Temperature
Date of Test: |Nov. 27, 2015

802.11g Mode_2412

. Out of Band
== E.LR.F (dBm/MHz)
== |imit {dBm/MHz)
o4
£
= x X XXX
5 x XX X
= X
& XX XXXXXXXXXXXXXXXX
-0
-80
T T T T T T T T 1
2355.0 2370.0 2375.0 2380.0 2385.0 2390.0 2395.0 2400.0 2405.0
Freq (MHz)
00B Calculate
Memo

QOut of Band Test Info

Test Result : Pass

802.11g Mode_2472

. out of Band
] = E.LR.P (dBm/MHz)
= |imit (dBm/MHz)
o4
T 0
2
< Xx
g 4
g W XXy
e Xy
XX XX Xx XX
50 AXXXAAAANXX x
40 - ‘
T T T T T T T T T T T T T T T T
2480.0 2485.0 2450.0 2435.0 2500.0 2505.0 2510.0 2515.0 2520.0
Freq (MHz)
0O0B Calculate
Memo

Out of Band Test Info

Test Result : Pass
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Test Mode: |TX Mode_ 802.11n 20M Mode_ High Temperature

Date of Test: |Nov. 27, 2015

802.11n 20M Mode_2412

Out of Band
= E,IR.P (dBm/MHz)
0 - = | imit (dBmMHz)
E
=]
=
]
E -50 1
236I0.0 I 236I5.D I 23?!0.0 I 23?!5.0 I 238‘0.0 I 238I5.0 I 239I0‘0 I 239I5.D I 240I0.0 240I5.0
Freq (MHz)
00B Calculate

Memo

Out of Band Test Info

Test Result : Pass

802.11n 20M Mode_2472

Out of Band
Y m— ey
H
% : I I I I I T T
248‘0.0 248‘5.0 249‘0.0 24‘3‘5.0 250‘0.0 250‘5.0 251‘0.0 251‘5.0 252‘0.0
Freq (MHz)
00B Calculate
Memo

Qut of Band Test Info

Test Result : Pass
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Test Mode:

TX Mode_ 802.11n 40M Mode_ High Temperature

Date of Test:

Nov. 27, 2015

802.11n 40M Mode_ 2422

- Out of Band
== E.LR.P (dBm/MHz)
== Limit (dBm/MHz)
04
T B
z
= X OC ORI
% -40 )(Xxxxxx
& OO OO oot
80 -
-80 -
T T T T T T T T
2330.0 2340.0 2350.0 2350.0 2370.0 2330.0 2390.0 2400.0
Freq (MHz)
00B Calculate
Memo
0Out of Band Test Info
Test Result : Pass
802.11n 40M Mode_2462
. Qut of Band
= E.LR.P (dBm/MHz)
== |imit (dBm/MHz}
04
T B
s x
- 5 ¢
P w oo XXX,
o Kxx
o X0y Xy
60 XXX HHHKK
T T T T T T T T T
2480.0 2490.0 2500.0 2510.0 2520.0 2530.0 2540.0 2550.0 2560.0
Freq (MHz)
Q0B Calculate J
Mema

Out of Band Test Info

Test Result : Pass
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Test Mode:

TX Mode_ 802.11b Mode_ Low Temperature

Date of Test:

Nov. 27, 2015

802.11b Mode_2412

. out of Band
== E LR.F (dBm/MHz)
== Limit (dBm/MHz)

0
T o
==}
=
: o 11
3
e X

X X X X X X X X X X X X X
-60
-80 ‘ ‘
T T T T T T T T T T T T T 1
2370.0 2375.0 2380.0 2385.0 2330.0 2395.0 2400.0 2405.0
Freq (MHz)
008 Calculate
Memo

Out of Band Test Info

Test Result : Pass

802.11b Mode_2472

. Out of Band
== E.LR.P (dBmMHz)
== |imit (dBm/MHz)
04
T B
=]
=
§ w0 X x X x
; X
X
X X
04 X XX xx X X X X X X
T T T T T T T T T T T T T
2480.0 2485.0 2450.0 2495.0 2500.0 2505.0 2510.0
Freq (MHz)
Q0B Calculate
Memo

Qut of Band Test Info

Test Result : Pass
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Test Mode:

TX Mode_ 802.11g Mode_ Low Temperature

Date of Test:

Nov. 27, 2015

802.11g Mode_2412

Y- out of Band
== E.LR.P (dBm/MHz)
= |imit (dBmMHz)

04
T 2
g X X XXX
= wx X X
] i
g ¥ X
2 X
& x XX XXX XX XX XXXXXXX

60

40 |

T T T T T T 1
2365.0 2370.0 2375.0 2380.0 2385.0 2390.0 2395.0 2400.0 2405.0
Freq (MHz)
00B Calculate

Memo

Out of Band Test Info

Test Result : Pass

802.11g Mode_2472

. out of Band
] = E.LR.P (dBm/MHz)
= Limit {dBm/MHz)

o4
T 2
2
= X
= XX x
@ | A x
g ¥ XK o
3 X
= Xxxx

0 XXX XXX XXX KRN K XK XX

40 -

T T T T T T T T T T T T T T T T
2480.0 2485.0 2420.0 2435.0 2500.0 2505.0 2510.0 2515.0 2520.0
Freq (MHz)
0O0B Calculate

Memo

Out of Band Test Info

Test Result : Pass
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Test Mode: |TX Mode_ 802.11n 20M Mode_ Low Temperature
Date of Test: |Nov. 27, 2015

802.11n 20M Mode 2412

L
. Out of Band
== E.LR.P (dBm/MHz)
== Limit (dBm/MHz)
04
T o
@
= xx x XX ¥ XX
3 a4
H 1
XX X XXX X X X X X X
-60 |
-B0
T T T T T T T T T T T T T T T T T 1
2360.0 2365.0 2370.0 2375.0 2380.0 2385.0 2390.0 2395.0 2400.0 2405.0
Freq (MHz)
00E Calculate
Memo

Out of Band Test Info

Test Result : Pass

802.11n 20M Mode_2472

Out of Band
== E.LR.P (dBm/MHz)
o = Lot (@)
E
g
§ : TIITTTTTTTTTTTTTTTTTTTTTTTTTTT
248‘0.0 I 248‘5.0 I 24‘3‘0.0 I 24‘3‘5.0 I 250‘0.0 I 250‘5.0 I 251‘0.0 I 251‘5.0 I 252‘0.0
Freq (MHz)
00B Calculate

Memo

Out of Band Test Info

Test Result : Pass
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Test Mode: [TX Mode 802.11n 40M Mode Low Temperature

Date of Test:

Nov. 27, 2015

802.11n 40M Mode_2422

- Out of Band
== E.LR.P {dBm/MHz)
= |imit (dBm/MHz)
0
T 2
2
= 0(
= XX
g -0 xooeP RO
-4 O
300GA00N00000N 200K 2000
-60
-80
T T T T T T T T
2330.0 2340.0 2350.0 2350.0 2370.0 2330.0 2390.0 2400.0
Freq {(MHz)
00B Calculate
Memo
Out of Band Test Info
Test Result : Pass
802.11n 40M Mode_2462
. out of Band
= E.[R.P (dBm/MHz)
== |imit {dBm/MHz)
o
T o
@
=
= K,
g @ 000000
o KXy X x
&0 X 000COKE XA
T T T T T T T T T T T T T T T T T
2480.0 2490.0 2500.0 2510.0 2520.0 2530.0 2540.0 2550.0 2560.0
Freq (MHz)
00B Calculate
Memo

0Out of Band Test Info

Test Result : Pass
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ATTACHMENT H - TRANSMITTER UNWANTED EMISSIONS IN
THE SPURIOUS DOMAIN
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Test Mode: TX Mode 2412 MHz (11b)
Date of Test: Dec. 03, 2015
Vertical
200 dBm
-30
-0
-5
-ED
E
;: ®
-70 2
® 5
4 ®
-80
-30
100
0000 127.00 724.00 321.00 418.00 515.00 612,00 709.00 80E. 00 1000.00 MH=
Reading Correct Measure- )
No. Mk.  Freq.  Level Factor ment  Limit  Margin
MHz dBm dB dBm dBm dB Detector  Comment
1 100.8100 -68.99 583 -7482 5400 -20.82 peak
2 214.3000 -68.99 -302 7201 5400 1801 peak
3 3501000 -79.55 098 -7857 -36.00 4257 peak
4 4281850 -72.56 381 -68.75 -36.00 -3275 peak
5 566.8050 -79.85 630 -7355 5400 1955 peak
6 * 8559250 -76.58 684 6674 5400 1274 peak
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Test Mode: TX Mode 2412 MHz (11b)
Date of Test: Dec. 03, 2015
Horizontal
00 dBim
-30
-4
-5l
-5l
% &
-7 ;: ﬁ %
-0
30
1000
A000 12700 Z24.00 321.00 1600 515.00 12,00 709,00 TR 00000 MH=
Reading Correct Measure- )
No. Mk.  Freq.  Level Factor ment  Limit  Margin
MHz dBm dB dBm dBm dB Detector Comment
1 104 6900 -66.46 -5.36 -71.82 5400 1782 peak
2 1517350 -7468 1.83 -7285 -3600 -36.85 peak
3 2351550 -61.29 0.66 -60.63 -3600 -2463 peak
4 3142100 -67.31 037 -6768 -3600 -3168 peak
5 3811400 7399 3.84 -70.05  -3600 -3405 peak
6 * 5023900 -F3sT 5.91 -67.66 -5400 -1366 peak
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3TL

Test Mode: TX Mode 2472 MHz (11b)
Date of Test: Dec. 03, 2015
Vertical

200 dBm

-30

-0

-5

-ED

70 &

| : 8

a0 - H &

-30

100

0000 127.00 724.00 321.00 418.00 515.00 612,00 709.00 80E. 00 1000.00 MH=

Reading Correct Measure- )
No. Mk.  Freq.  Level Factor ment  Limit  Margin
MHz dBm dB dBm dBm dB Detector  Comment

1 712250 7217 6486 -79.03 5400 -2503 peak
2 2269100 -78.28 026 -7800 -5400 -2400 peak
3 3433100 -7a82 058 -78.24 -3600 4224 peak
4 463.5900 7787 3.M -f416 -36.00 -3816 peak
5 569.3200 -80.24 635 -7389%9 5400 1989 peak
6 * 7138500 -8147 1145 -6968 5400 -1568 peak
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3TL

Test Mode: TX Mode 2472 MHz (11b)
Date of Test: Dec. 03, 2015
Horizontal
00 dBm
-30
-0
-5
-l &
4
7 X X . %
z X
®
-30
-30
-100,0
0000 127.00 224.00 321.00 21600 515.00 £12.00 709.00 H0E. 00 100000 MH=
Reading Correct Measure- )
No. Mk.  Freq.  Level Factor ment  Limit  Margin
MHz dBm dB dBm dBm dB Detector Comment
1 104.2050 -66.02 542 -7T144 5400 1744 peak
2 1604650 -76.38 0.41 -75.97  -36.00 -3997 peak
3 3214850 -63.07 016  -6291 -3600 -26.91 peak
4 3903550  -T4.19 384 -70.35 -36.00 -3435 peak
5 G606 6650 -80.71 717 -73s4 5400 -1954 peak
6 * 7850750 -80.96 1055  -7041 -5400 -1641 peak

Report No.: BTL-ETSP-1-1511C190

Page 102 of 147




3TL

Test Mode: TX Mode 2422 MHz (11n 40M)
Date of Test: Dec. 03, 2015
Vertical
200 dBm
-30
-40
-50
-60
70 g E
X * [
-0 §
-30
-100,0
0000 127.00 72400 321.00 418.00 515.00 612,00 709.00 606, 00 1000.00 MH=
Reading Correct Measure- )
No. Mk.  Freq.  Level Factor ment  Limit  Margin
MHz dBm dB dBm dBm dB Detector  Comment
1 859600 -72.83 -528 7812 5400 -2412 peak
2 187.1400 -79.35 -3.21 -8256 -5400 -2856 peak
3 356.8000 -79.52 04%  -79.03 -3500 -4303 peak
4 4774700 -79.50 416 -7534 -5400 -2134 peak
5 617.8200 -81.15 7.06 -7409 -5400 -2009 peak
6 * 7996950 -80.96 973 -71.23 5400 -1723 peak
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3TL

Test Mode: TX Mode 2422 MHz (11n 40M)
Date of Test: Dec. 03, 2015
Horizontal
00 dBm
-30
-40
-50
-60
| E
70 i & i 3 "
-80
-390
1000
0000 127.00 Z2400 32100 41600 515.00 1200 709,00 #0600 100000 MHz
Reading Correct Measure- )
No. Mk.  Freq.  Level Factor ment  Limit  Margin
MHz dBm dB dBm dBm dB Detector Comment

1206950 -66.23 -5.32

-71.55 -36.00 -3555 peak

2162400 -67.56 -2.54

-f0.10  -54.00 -16.10 peak

2792000 -68.03 0.39

-67.64 -36.00 -31.64 peak

-f0.46 -36.00 -3446 peak

5373100 -77.05 5.94

-f1.11 -54.00 1711 peak

1
2
3
4 454 8600 7373 327
5
6

* 6784450 -78.33 10.36

-67.97 -54.00 1397 peak
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3TL

Test Mode: TX Mode 2462 MHz (11n 40M)
Date of Test: Dec. 03, 2015
Vertical
200 dBm
-30
-0
-5
-ED
[
-70 S
1 4 e
ML : 2
-30
100
0000 127.00 724.00 321.00 418.00 515.00 612,00 709.00 80E. 00 1000.00 MH=
Reading Correct Measure- )
No. Mk.  Freq.  Level Factor ment  Limit  Margin
MHz dBm dB dBm dBm dB Detector  Comment
1 50.3700 -76.34 138 7772 5400 -2372 peak
2 2249700 7673 -2.61 -79.34 5400 -2534 peak
3 3467050 -79.386 009 -7945 3600 4345 peak
4 5009350 -79.04 540 -7364 5400 -1964 peak
5 656.6200 -81.28 802 -7326 5400 1926 peak
6 * 8443150 -B225 1203 7022 5400 1622 peak
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3TL

Test Mode: TX Mode 2462 MHz (11n 40M)
Date of Test: Dec. 03, 2015
Horizontal

200 dBm

-30

A0

-5

60 2

& x =
®

-70 1 2

-20

-a0

1000

0000 127.00 22400 321.00 as.00 515.00 612,00 70900 0G0 1000.00 MH=
Reading Correct Measure- )
No. Mk.  Freq.  Level Factor ment  Limit  Margin
MHz dBm dB dBm dBm dB Detector Comment

1 104 6900 -65.86 -5.36 -71.22 5400 722 peak
2 2492200 -62.07 0.24 6231 -3600 -26.31 peak
3 AT 7700 -73.06 342 -6064 -3600 -3364 peak
4 G642 5550 -73.14 8.21 -64.93 -5400 -1093 peak
5 * T16.7600 7225 11.42 -60.83 -54.00 -6.83 peak
il BR6.9250 -73.83 9.84 -63.99  -54.00 -9.99 peak
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3TL

Test Mode: TX Mode 2412 MHz (11b)
Date of Test: Dec. 03, 2015
Vertical
-0 dBm
-20
-30
-0
%
-5
-ED
-70
-80
-0.0
1000000 217500  3350.00 452500  S700.00 GEPS.O0 805000 922500  10400.00 12750.00 MH =
Reading Correct Measure- )
No. Mk.  Freq.  Level Factor ment  Limit  Margin
MHz dBm dB dBm dBm dB Detector  Comment
1 * 4824050 -58.34 1154  -46.80 -3000 1680 peak

Report No.: BTL-ETSP-1-1511C190

Page 107 of 147




3TL

Test Mode: TX Mode 2412 MHz (11b)
Date of Test: Dec. 03, 2015

Horizontal
-l dBm

-40

x_l.

1000000 217500 F350.00 AL25.00 5700.00 GEFS.0 Bs0. 00 922%.00 10400, 00 1275000 MH =

Reading Correct Measure- )
No. Mk.  Freq.  Level Factor ment  Limit  Margin

MHz dBm dB dBm dBm dB Detector Comment
1 * 4823910 -5383 10,36 -43.47 -3000 1347  peak
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3TL

Test Mode: TX Mode 2472 MHz (11b)
Date of Test: Dec. 03, 2015
Vertical
-0 dBm
-20
-30
-0
X
-5
-ED
-70
-80
-0.0
1000000 217500  3350.00 452500  S700.00 GEPS.O0 805000 922500  10400.00 12750.00 MH =
Reading Correct Measure- )
No. Mk.  Freq.  Level Factor ment  Limit  Margin
MHz dBm dB dBm dBm dB Detector  Comment
1 * 4944050 -59.22 1170 4752 -3000 1752 peak
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3TL

Test Mode: TX Mode 2472 MHz (11b)
Date of Test: Dec. 03, 2015

Horizontal
-l dBm

-40

1000000 217500 F350.00 AL25.00 5700.00 GEFS.0 Bs0. 00 922%.00 10400, 00 1275000 MH =

Reading Correct Measure- )
No. Mk.  Freq.  Level Factor ment  Limit  Margin

MHz dBm dB dBm dBm dB Detector Comment
1 * 4943140 -56.04 1058 -4546 -3000 -1546 peak
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3TL

Test Mode: TX Mode 2412 MHz (119)
Date of Test: Dec. 03, 2015
Vertical
-0 dBm
-20
-30
-0
-5
x
-ED
-70
-80
-0.0
1000000 217500  3350.00 452500  S700.00 GEPS.O0 805000 922500  10400.00 12750.00 MH =
Reading Correct Measure- )
No. Mk.  Freq.  Level Factor ment  Limit  Margin
MHz dBm dB dBm dBm dB Detector  Comment
1 * 4824180 G438 1154  -52.84 -3000 -2284 peak
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3TL

Test Mode: TX Mode 2412 MHz (119)
Date of Test: Dec. 03, 2015

Horizontal
-l dBm

-40

x_l

1000000 217500 F350.00 AL25.00 5700.00 GEFS.0 Bs0. 00 922%.00 10400, 00 1275000 MH =

Reading Correct Measure- )
No. Mk.  Freq.  Level Factor ment  Limit  Margin

MHz dBm dB dBm dBm dB Detector Comment
1 * 4823720 -58.88 10,36 -4852 -3000 -1852 peak
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3TL

Test Mode: TX Mode 2472 MHz (11g)
Date of Test: Dec. 03, 2015
Vertical
00 dBm
-20
-30
-40
-60
-70
-80
-80.1)
1000000 217500 F350.00 452500  S700.00 GA7S.00  @0S0.00 922500 1040000 12750.00 MH =
Reading Correct Measure- )
No. Mk.  Freq.  Level Factor ment  Limit  Margin
MHz dBm dB dBm dBm dB Detector  Comment
1 * 4944110 -63.01 1170 -51.31  -3000 -2131 peak
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3TL

Test Mode: TX Mode 2472 MHz (119g)
Date of Test: Dec. 03, 2015

Horizontal
-l dBm

-40

1000000 217500 F350.00 AL25.00 5700.00 GEFS.0 Bs0. 00 922%.00 10400, 00 1275000 MH =

Reading Correct Measure- )
No. Mk.  Freq.  Level Factor ment  Limit  Margin

MHz dBm dB dBm dBm dB Detector Comment
1 * 4943170 -65.21 1058 -54.63  -3000 -2463 peak
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3TL

Test Mode: TX Mode 2412 MHz (11n 20M)
Date of Test: Dec. 03, 2015
Vertical
-0 dBm
-20
-30
-0
x
-5
-ED
-70
-80
-0.0
1000000 217500  3350.00 452500  S700.00 GEPS.O0 805000 922500  10400.00 12750.00 MH =
Reading Correct Measure- )
No. Mk.  Freq.  Level Factor ment  Limit  Margin
MHz dBm dB dBm dBm dB Detector  Comment
1 * 4824360 -59.56 1154  -4802 -3000 1802 peak
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3TL

Test Mode: TX Mode 2412 MHz (11n 20M)
Date of Test: Dec. 03, 2015

Horizontal
-l dBm

-40

x_l.

1000000 217500 F350.00 AL25.00 5700.00 GEFS.0 Bs0. 00 922%.00 10400, 00 1275000 MH =

Reading Correct Measure- )
No. Mk.  Freq.  Level Factor ment  Limit  Margin

MHz dBm dB dBm dBm dB Detector Comment
1 * 4824160 -5857 10,36 4821 3000 1821 peak
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3TL

Test Mode: TX Mode 2472 MHz (11n 20M)
Date of Test: Dec. 03, 2015
Vertical
-0 dBm
-20
-30
-0
-ED
-70
-80
-0.0
1000000 217500  3350.00 452500  S700.00 GEPS.O0 805000 922500  10400.00 12750.00 MH =
Reading Correct Measure- )
No. Mk.  Freq.  Level Factor ment  Limit  Margin
MHz dBm dB dBm dBm dB Detector  Comment
1 * 4943150 6310 1170  -51.40 -3000 -2140 peak
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Page 117 of 147




3TL

Test Mode: TX Mode 2472 MHz (11n 20M)
Date of Test: Dec. 03, 2015

Horizontal
-l dBm

-40

H—

1000000 217500 F350.00 AL25.00 5700.00 GEFS.0 Bs0. 00 922%.00 10400, 00 1275000 MH =

Reading Correct Measure- )
No. Mk.  Freq.  Level Factor ment  Limit  Margin

MHz dBm dB dBm dBm dB Detector Comment
1 * 4943470 -6549 1058 5481 3000 -2491 peak
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3TL

Test Mode: TX Mode 2422 MHz (11n 40M)
Date of Test: Dec. 03, 2015
Vertical
-0 dBm
-20
-30
-0
-5
%
-ED
-70
-80
-0.0
1000000 217500  3350.00 452500  S700.00 GEPS.O0 805000 922500  10400.00 12750.00 MH =
Reading Correct Measure- )
No. Mk.  Freq.  Level Factor ment  Limit  Margin
MHz dBm dB dBm dBm dB Detector  Comment
1 * 4843260 6619 1156  -5463 -3000 -2463 peak
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3TL

Test Mode: TX Mode 2422 MHz (11n 40M)
Date of Test: Dec. 03, 2015

Horizontal
-l dBm

-40

-

1000000 217500 F350.00 AL25.00 5700.00 GEFS.0 Bs0. 00 922%.00 10400, 00 1275000 MH =

Reading Correct Measure- )
No. Mk.  Freq.  Level Factor ment  Limit  Margin

MHz dBm dB dBm dBm dB Detector Comment
1 * 4844040 -62.83 10.40 -h243  -3000 -2243  peak
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3TL

Test Mode: TX Mode 2462 MHz (11n 40M)
Date of Test: Dec. 03, 2015
Vertical
-0 dBm
-20
-30
-0
-5
%
-ED
-70
-80
-0.0
1000000 217500  3350.00 452500  S700.00 GEPS.O0 805000 922500  10400.00 12750.00 MH =
Reading Correct Measure- )
No. Mk.  Freq.  Level Factor ment  Limit  Margin
MHz dBm dB dBm dBm dB Detector  Comment
1 * 4924170 6717 1168  -5549 -3000 -2549 peak
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3TL

Test Mode: TX Mode 2462 MHz (11n 40M)
Date of Test: Dec. 03, 2015

Horizontal
-l dBm

-40

1000000 217500 F350.00 AL25.00 5700.00 GEFS.0 Bs0. 00 922%.00 10400, 00 1275000 MH =

Reading Correct Measure- )
No. Mk.  Freq.  Level Factor ment  Limit  Margin

MHz dBm dB dBm dBm dB Detector Comment
1 * 4924050 -6473 11.68 -53.05 -3000 -2305% peak
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3TL

ATTACHMENT I - RECEIVER SPURIOUS EMISSIONS

Report No.: BTL-ETSP-1-1511C190 Page 123 of 147




3TL

Test Mode: RX Mode 2412 MHz (11b)
Date of Test: Dec. 03, 2015
Vertical
200 dBm
-30
-0
-5
-ED
%
-7l §
% %
X g
-80
-30
100
0000 127.00 724.00 321.00 418.00 515.00 612,00 709.00 80E. 00 1000.00 MH=
Reading Correct Measure- )
No. Mk.  Freq.  Level Factor ment  Limit  Margin
MHz dBm dB dBm dBm dB Detector  Comment
1 1430050 -76.69 13 -75.38 5700 1838 peak
2 2375800 -7269 046 -7223 5700 1523 peak
3 384 5350 -80.39 380 -764% 5700 -1949% peak
4 4985100 -79.42 580 -73B2 5700 -1662 peak
5 617.8200 -81.29 749  -7380 5700 1680 peak
6 * 713.8500 -80.10 1145 6861 5700 -1161 peak
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3TL

Test Mode: RX Mode 2412 MHz (11b)
Date of Test: Dec. 03, 2015
Horizontal

200 dBm

-30

-0

-50

-l ‘zr

Gl L]
1 3 ®

70 ® ®

-80

-90

1000

0000 127.00 224.00 32100 416.00 515.00 612,00 709.00 00000 MH =
Reading Correct Measure- )
No. Mk.  Freq.  Level Factor ment  Limit  Margin
MHz dBm dB dBm dBm dB Detector

1 144 4600 -70.54 148 -69.16 5700 -1216 peak
2 3220400 -6366 018 -6348 -57.00 -6.48 peak
3 3607700 -69.72 1.66 -68.06 -5700 -11.06 peak
4 4281850 -69.63 381 -65.82 -57.00 -8.82 peak
5 5392500 -76.91 5.04 -70.97 5700 -1397 peak
6 * 7109400 -73.08 1157 -61.51 -57.00 -4.51 peak
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3TL

Test Mode: RX Mode 2472 MHz (11b)
Date of Test: Dec. 03, 2015
Vertical
200 dBm
-30
-0
-5
-ED
X
-80
-30
100
0000 127.00 724.00 321.00 418.00 515.00 612,00 709.00 80E. 00 1000.00 MH=
Reading Correct Measure- )
No. Mk.  Freq.  Level Factor ment  Limit  Margin
MHz dBm dB dBm dBm dB Detector  Comment
1 50.3700 7710 078 7788 5700 -20.88 peak
2 214.3000 -68.84 -302 -71.86 5700 1486 peak
3 356.8000 7697 138 -755% 5700 1859 peak
4 496.0850 -79.63 563 -7400 5700 -17.00 peak
5 5707750 -78.73 638 -7235 5700 1535 peak
6 * T3BGE7E0 -81.74 1097 -70.77 5700 377 peak
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3TL

Test Mode: RX Mode 2472 MHz (11b)
Date of Test: Dec. 03, 2015
Horizontal
200 dfim
-30
A0
]
B0
3 %
g X a
=
g g
-80
-30
1000
0000 127.00 72400 321.00 600 51500 12,00 70900 05 00 000,00 MH =
Reading Correct Measure- )
No. Mk.  Freq.  Level Factor ment  Limit  Margin
MHz dBm dB dBm dBm dB Detector Comment
1 1143900 6597 -5.06 -71.03 5700 -1403 peak
2 2812300 -67.14 024 -66.90 -57.00 -9.90 peak
3 3433100 -66.56 0.58 -65.98 -57.00 -8.98 peak
4 480.0800 -73.15 448 -6BEBT -5700 -1167 peak
5 A571.2600 7769 G6.39 -71.30 5700 1430 peak
6 * 6425550 7292 821 -64.71 -57.00 -7.71 peak
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3TL

Test Mode: RX Mode 2422 MHz (11n 40M)
Date of Test: Dec. 03, 2015
Vertical
00 dBm
-30
-40
50
-60
[
70 1 2 5 X
4 3 R 4
K ®
-0
-390
100
0.000 12700 224.00 32100 416.00 S15.00 612,00 70900 #06. 00 100000 MHz
Reading Correct Measure- )
No. Mk.  Freq.  Level Factor ment  Limit  Margin
MHz dBm dB dBm dBm dB Detector Comment
1 100.8100 -70.55 -3.50 -74.05 5700 -17.05 peak
2 2143000 -69.75 417 -73.92 5700 -16.592 peak
3 2855950 -T7.75 0.26 -T74% 5700 -2049% peak
4 3995700 -80.02 1.95 -78.07 5700 -2107 peak
5 494 1450  -7917 5.06 -T411 5700 -1711 peak
6 * TH7T.O850 -81.29 1023 -71.06 -5700 -14.06 peak
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3TL

Test Mode: RX Mode 2422 MHz (11n 40M)
Date of Test: Dec. 03, 2015
Horizontal
00 dBm
-30
-40
-5l
50 2 & 4
A T B
4 X
o %
-80
-30
-100,0
0000 127.00 22400 321.00 416,00 515.00 612.00 709,00 #0600 1000.00 MH e
Reading Correct Measure- )
No. Mk.  Freq.  Level Factor ment  Limit  Margin
MHz dBm dB dBm dBm dB Detector Comment
1 31.9400 -67.36 -0.88 -G8.24 5700 -11.24 peak
2 1308800 -61.32 -2.45 -G3.81 5700 -6.81 peak
3 * 2337000 -6294 0.79 -G215 5700 -515 peak
4 321.0000 -63.38 015 -G3.23 5700 -623 peak
5 480 5650 -7272 451 -G8.21 5700 -11.21 peak
6 642 5550 -T4.92 B.21 -G6.71 5700 -9.71 peak
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3TL

Test Mode: RX Mode 2462 MHz (11n 40M)
Date of Test: Dec. 03, 2015
Vertical
200 dBm
-30
-0
-5
-ED
70 E
2 %
X ko .
-80 3 X
-30
100
0000 127.00 724.00 321.00 418.00 515.00 612,00 709.00 80E. 00 1000.00 MH=
Reading Correct Measure- )
No. Mk.  Freq.  Level Factor ment  Limit  Margin
MHz dBm dB dBm dBm dB Detector  Comment
1 50.3700 -7564 138 -77.02 5700 -2002 peak
2 160.4650 -78.20 088 7732 5700 -2032 peak
3 196.3550 -T7.71 427 -B198 5700 -2498 peak
4 3161500 -78.93 -1.57  -8050 -57.00 -2350 peak
5 4747450 -78.74 409 -7465 5700 1765 peak
6 * 6323700 -79.09 747 -7T162 5700 1462 peak
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3TL

Test Mode:

RX Mode 2462 MHz (11n 40M)

Date of Test:

Dec. 03, 2015

A dBm

Horizontal

-40

Mkt

i

-1 [I]P

b JTL]
o
b 41,1
m

J0.000 12700

224,00 32100 418.00 515.00 612.00 F09.00 0. 00

100000 MH =

Mo, Mk. Freq.

Reading Correct Measure- )
Level  Facter ~ ment  Limit  Margin

MHz dBm dB dBm dBm dB Detector  Comment
1 1042050 -67.37 542 7279 5700 -1579  peak
2 * 2370950 -62186 050 -6166 -57.00 -466  peak
3 319.5450  -69.63 010 -6953 -57.00 -1253 peak
4 391.3250 -74.42 383 -7T05% 5700 -1359 peak
5 509.6650 -T8.67 592 7275 -57.00 -1575 peak
i] 6425550 -74.90 8 -66.69 -57.00 -9.69 peak
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3TL

Test Mode: RX Mode 2412 MHz (11b)
Date of Test: Dec. 03, 2015
Vertical
200 dBm
-30
-0
-5
-l ;{
-70
-80
-30
100
1000000 217500  3350.00 452500  S700.00 GEPS.O0 805000 922500  10400.00 12750.00 MH =
Reading Correct Measure- )
No. Mk.  Freq.  Level Factor ment  Limit  Margin
MHz dBm dB dBm dBm dB Detector  Comment
1 * 1706340 -63.81 5.61 -58.20 4700 1120 peak
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3TL

Test Mode: RX Mode 2412 MHz (11b)
Date of Test: Dec. 03, 2015
Horizontal
200 dBm
-30
-0
-50
i
S
-60
-70
-80
-90
1000
1000000 217500 335000 452500  S70000  GE/S00  @050.00 922500 1040000 12750.00 MH =
Reading Correct Measure- )
No. Mk.  Freq.  Level Factor ment  Limit  Margin
MHz dBm dB dBm dBm dB Detector  Comment
1 * 1136210 5747 0.98 -66.4%  -47.00 -9.49 peak

Report No.: BTL-ETSP-1-1511C190

Page 133 of 147




3TL

Test Mode: RX Mode 2472 MHz (11b)
Date of Test: Dec. 03, 2015
Vertical
200 dBm
-30
-40
-50
-70
-80
-30
-100,0
1000000 217500 F350.00 452500  S700.00 GA7S.00  @0S0.00 922500 1040000 12750.00 MH =
Reading Correct Measure- )
No. Mk.  Freq.  Level Factor ment  Limit  Margin
MHz dBm dB dBm dBm dB Detector  Comment
1 * 1285400 6203 120 -6083 4700 -13.83 peak
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3TL

Test Mode: RX Mode 2472 MHz (11b)
Date of Test: Dec. 03, 2015
Horizontal
200 dBm
-30
-0
-5 ;I_,
-60
-70
-80
-90
1000
1000000 217500 335000 452500  S70000  GE/S00  @050.00 922500 1040000 12750.00 MH =
Reading Correct Measure- )
No. Mk.  Freq.  Level Factor ment  Limit  Margin
MHz dBm dB dBm dBm dB Detector  Comment
1 * 1888140 6049 7.55 -52.94 4700 -5.94 peak
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3TL

Test Mode: RX Mode 2412 MHz (11g)
Date of Test: Dec. 03, 2015
Vertical
200 dBm
-30
-0
-5
%
-ED
-70
-80
-30
100
1000000 217500  3350.00 452500  S700.00 GEPS.O0 805000 922500  10400.00 12750.00 MH =
Reading Correct Measure- )
No. Mk.  Freq.  Level Factor ment  Limit  Margin
MHz dBm dB dBm dBm dB Detector  Comment
1 * 1628300 6223 477 -B746 4700 1046 peak

Report No.: BTL-ETSP-1-1511C190
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3TL

Test Mode: RX Mode 2412 MHz (119g)
Date of Test: Dec. 03, 2015
Horizontal
00 dBm
-30
-40
-50
a0 | &
-70
-80
-390
1000
1000000 217500  T35000 457500  S700.00  GA7SO0  @0S000 927500 1040000 1275000 MH £
Reading Correct Measure- )
No. Mk.  Freq.  Level Factor ment  Limit  Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 1234620 -6234 1.63 -60.71 4700 1371 peak

Report No.: BTL-ETSP-1-1511C190
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3TL

Test Mode: RX Mode 2472 MHz (11g)
Date of Test: Dec. 03, 2015
Vertical
200 dBm
-30
-40
-50
-70
-80
-30
-100,0
1000000 217500 F350.00 452500  S700.00 GA7S.00  @0S0.00 922500 1040000 12750.00 MH =
Reading Correct Measure- )
No. Mk.  Freq.  Level Factor ment  Limit  Margin
MHz dBm dB dBm dBm dB Detector  Comment
1 * 1464200 6328 2 -61.07 4700 -1407 peak

Report No.: BTL-ETSP-1-1511C190
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3TL

Test Mode: RX Mode 2472 MHz (119g)
Date of Test: Dec. 03, 2015
Horizontal
200 dBm
-30
-0
-50
1
e | X
-70
-80
-90
1000
1000000 217500 335000 452500  S70000  GE/S00  @050.00 922500 1040000 12750.00 MH =
Reading Correct Measure- )
No. Mk.  Freq.  Level Factor ment  Limit  Margin
MHz dBm dB dBm dBm dB Detector  Comment
1 * 1254600 -60.63 177 -68.86 4700 -1186 peak

Report No.: BTL-ETSP-1-1511C190
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3TL

Test Mode: RX Mode 2412 MHz (11n 20M)
Date of Test: Dec. 03, 2015
Vertical
200 dBm
-30
-0
-5
o | %
-70
-80
-30
100
1000000 217500  3350.00 452500  S700.00 GEPS.O0 805000 922500  10400.00 12750.00 MH =
Reading Correct Measure- )
No. Mk.  Freq.  Level Factor ment  Limit  Margin
MHz dBm dB dBm dBm dB Detector  Comment
1 * 16686200 6373 363 -6010 4700 1310 peak

Report No.: BTL-ETSP-1-1511C190
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3TL

Test Mode: RX Mode 2412 MHz (11n 20M)
Date of Test: Dec. 03, 2015
Horizontal
00 dBm
-30
-0
-5
| %
-70
-30
-30
-100,0
1000000 217500 335000 452500 570000  GOHZS.O0 605000 922500 1040000 12750.00 MH
Reading Correct Measure- )
No. Mk.  Freq.  Level Factor ment  Limit  Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 1552610 -63.30 396 -5034 4700 1234 peak

Report No.: BTL-ETSP-1-1511C190
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3TL

Test Mode: RX Mode 2472 MHz (11n 20M)
Date of Test: Dec. 03, 2015
Vertical
200 dBm
-30
-0
-5
o | X
-70
-80
-30
100
1000000 217500  3350.00 452500  S700.00 GEPS.O0 805000 922500  10400.00 12750.00 MH =
Reading Correct Measure- )
No. Mk.  Freq.  Level Factor ment  Limit  Margin
MHz dBm dB dBm dBm dB Detector  Comment
1 * 1512.040 5242 250 -B992 4700 1282 peak

Report No.: BTL-ETSP-1-1511C190
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3TL

Test Mode: RX Mode 2472 MHz (11n 20M)
Date of Test: Dec. 03, 2015
Horizontal
00 dBm
-30
-0
-5
1
by
-60
-70
-30
-30
-100,0
1000000 217500 335000 452500 570000  GOHZS.O0 605000 922500 1040000 12750.00 MH
Reading Correct Measure- )
No. Mk.  Freq.  Level Factor ment  Limit  Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 1776240 6361 636  -57.25 4700 -1025 peak

Report No.: BTL-ETSP-1-1511C190
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3TL

Test Mode: RX Mode 2422 MHz (11n 40M)
Date of Test: Dec. 03, 2015
Vertical
200 dBm
-30
-0
-5
o X
-70
-80
-30
100
1000000 217500  3350.00 452500  S700.00 GEPS.O0 805000 922500  10400.00 12750.00 MH =
Reading Correct Measure- )
No. Mk.  Freq.  Level Factor ment  Limit  Margin
MHz dBm dB dBm dBm dB Detector  Comment
1 * 1624590 -G365 332 6033 4700 1333 peak

Report No.: BTL-ETSP-1-1511C190
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3TL

Test Mode: RX Mode 2422 MHz (11n 40M)
Date of Test: Dec. 03, 2015
Horizontal
00 dBm
-30
-0
-5
1
H
-60
-70
-30
-30
-100,0
1000000 217500 335000 452500 570000  GOHZS.O0 605000 922500 1040000 12750.00 MH
Reading Correct Measure- )
No. Mk.  Freq.  Level Factor ment  Limit  Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 1B98230 6419 766  -BGE3 4700 -953  peak

Report No.: BTL-ETSP-1-1511C190
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3TL

Test Mode: RX Mode 2462 MHz (11n 40M)
Date of Test: Dec. 03, 2015
Vertical
200 dBm
-30
-0
-5
| X
-70
-80
-30
100
1000000 217500  3350.00 452500  S700.00 GEPS.O0 805000 922500  10400.00 12750.00 MH =
Reading Correct Measure- )
No. Mk.  Freq.  Level Factor ment  Limit  Margin
MHz dBm dB dBm dBm dB Detector  Comment
1 * 1539500 5323 270 -6053 4700 1353 peak

Report No.: BTL-ETSP-1-1511C190
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3TL

Test Mode: RX Mode 2462 MHz (11n 40M)
Date of Test: Dec. 03, 2015
Horizontal
00 dBm
-30
-0
-5
a | X
-70
-30
-30
-100,0
1000000 217500 335000 452500 570000  GOHZS.O0 605000 922500 1040000 12750.00 MH
Reading Correct Measure- )
No. Mk.  Freq.  Level Factor ment  Limit  Margin
MHz dBm dB dBm dBm dB Detector Comment
1 * 1602100 -63.87 449  -BO933 4700 -12.38 peak

Report No.: BTL-ETSP-1-1511C190
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