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Equipment : WiFi and Bluetooth Module
Brand Name . Texas Instruments
Model Name : WL18MODGI

Marketing Name : WL18x7MOD WiLink™ 8 Dual-Band
Industrial Module — Wi-Fi®, Bluetooth®,
and Bluetooth Low Energy (LE)

Applicant . Texas Instruments Incorporated
12500 TI BLVD., Dallas Texas, 75243

Manufacturer : Texas Instruments Incorporated
12500 TI BLVD., Dallas Texas, 75243

Standard : ETSI EN 300 328 vV2.2.2 (2019-07)

The product was received on Aug. 23, 2018, and testing was started from Sep. 15, 2020 and completed on
Sep. 16, 2020. We, SPORTON INTERNATIONAL INC. EMC & Wireless Communications Laboratory, would
like to declare that the tested sample has been evaluated in accordance with the procedures given in
ETSI EN 300 328 V2.2.2 (2019-07), and shown compliance with the applicable technical standards.

The test results in this variant report apply exclusively to the tested model / sample. Without written
approval of SPORTON INTERNATIONAL INC. EMC & Wireless Communications Laboratory, the test
report shall not be reproduced except in full.
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Approved by: Louis Wu
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No. 52, Huaya 1st Rd., Guishan Dist., Taoyuan City, Taiwan (R.O.C.)
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History of this test report

Report No. Version Description Issue Date
ER741330-06 01 Initial issue of report Sep. 22, 2020
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Summary of Test Result

Report Ref Std. Result
Test Items Remark
Clause Clause (PASS/FAIL)
43.1.2 i , i
- Maximum Transmit Power Not Required -
43.2.2
Maximum Equivalent Isotropically only applicable for
- 4.3.2.3 Radiated Power (E.I.R.P.) Spectral Not Required modulations
. other than FHSS
Density
4.3.1.8 , . .
- Occupied Channel Bandwidth Not Required -
4.3.2.7
4.3.1.4 . . : .
- 4315 Frequency Hopping Requirements Not Required | Only applicable for FHSS
4.3.1.9 _ . . . .
- 4328 Transmitter spurious emissions in OOB | Not Required -
4.3.1.10 . . - ;
- Transmitter spurious emissions Not Required -
4.3.2.9
43.1.11 . ) . .
- Receiver spurious emissions Not Required -
4.3.2.10
Only applicable for
4.3.1.7 . . . :
- 4396 Adaptivity Not Required adaptive equipment
T Output Power >10dBm
4.3.1.12 ) )
2.1 Receiver Blocking PASS -
4.3.2.11

TEL : 886-3-327-3456
FAX : 886-3-328-4978
Report Template No.: BU5-ER328 221 Version 2.8

Page Number :40f14
Issued Date 1 Sep. 22, 2020
Report Version ;01
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Report Ref Std. Result
Test Items Remark
Clause Clause (PASS/FAIL)
43.1.3 .
- 4324 Duty cycle, Tx-Sequence, Tx-gap Not Required Only applicable for
— non-adaptive equipment
43.1.6
- 4325 Medium Utilisation (MU) factor Not Required | Output Power >10dBm
Note:

1. Not required means after assessing, test items are not necessary to carry out.

2. This is a variant report by updating standard. All the test cases were performed on original report which

can be referred to Sporton Report Number ER741330A as appendix A. Based on the original report, the
test cases were verified.

Declaration of Conformity:

The test results with all measurement uncertainty excluded are presented in accordance with the regulation
limits or requirements declared by manufacturers.

Comments and Explanations:

The declared of product specification for EUT presented in the report are provided by the manufacturer, and
the manufacturer takes all the responsibilities for the accuracy of product specification.

Reviewed by: Wii Chang
Report Producer: Ruby Zou
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1 General Description
1.1 Product Feature of Equipment Under Test

Bluetooth, Wi-Fi 2.4GHz 802.11b/g/n and Wi-Fi 5GHz 802.11a/n

Antenna information

Brand Antenna Type Model 2.4GHz ~2.5GHz Gain | 4.9GHz ~5.8GHz Gain
1 | Ethertronics PCB 1000423 -0.6dBi 4.5dBi
2 001-0012 2dBi 2dBi
3 Rubber Whip / Dipole 080-0013 2dBi 2dBi
4 LSR 080-0014 2dBi 2dBi
5 001-0016 2.5dBi 3dBi
PIFA - -
6 001-0021 2.5dBi 3dBi
7 . CAF94504 2dBi 4dBi
Laird PCB - -
8 CAF94505 2dBi 4dBi
9 Pulse CHIP W3006 3.2dBi 4.2dBi
10 TDK CHIP ANT016008 2.4dBi 3.96dBi
Remark: The EUT used a Chip Antenna (Brand: Pulse).
1.2 Modification of EUT
No modifications are made to the EUT during all test items.
TEL : 886-3-327-3456 Page Number : 60f 14
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1.3 Testing Facility

Test Site SPORTON INTERNATIONAL INC. EMC & Wireless Communications
Laboratory

No.58, Aly. 75, Ln. 564, Wenhua 3rd, Rd., Guishan Dist.,

Taoyuan City, Taiwan (R.O.C.)

TEL: +886-3-327-0868

FAX: +886-3-327-0855

Test Site Location

Sporton Site No.
THO8-HY

Test Site No.

1.4 Applied Standards

According to the specifications of the manufacturer, the EUT must comply with the requirements of ETSI
EN 300 328 V2.2.2 (2019-07).

Note: All test items were verified and recorded according to the standards and without any deviation
during the test.
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2 Receiver Parameters

2.1 Receiver Blocking Test

2.1.1Limit of Receiver Blocking Test

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

Receiver category 1

1. Adaptive equipment with maximum RF output power > 10dBm e.i.r.p.

Wanted signal mean power Blocking Blocking Type of blocking
from companion device (dBm) signal signal power signal
(see notes 1 and 4) frequency (dBm)
{(MHz) (see note 4)
(-133 dBm + 10 x log,,(OCBW))
. . 2 380
or -68 dBm whichever is less 2 504
(see note 2)
2 300
(-139 dBm + 10 x log, (OCBW)) 2 330 34 cw
. . 2 380
or -74 dBm whichever is less 2 524
(see note 3) 7 584
2674

NOTE 1: OCBW is in Hz.

MOTE 2: In case of radiated measurements using a companion device and the level of
the wanted signal from the companion device cannot be determined, a relative
test may be performed using a wanted signal up to P, + 26 dB where P___is
the minimum level of wanted signal required to meet the minimum performance
criteria as defined in clause 4.3.1.12.3 in the absence of any blocking signal.

MOTE 3: In case of radiated measurements using a companion device and the level of
the wanted signal from the companion device cannot be determined, a relative
test may be performed using a wanted signal up to P, + 20 dB where P_,_is
the minimum level of wanted signal required to meet the minimum performance
criteria as defined in clause 4.3.1.12.3 in the absence of any blocking signal.

MOTE 4: The level specified is the level at the UUT receiver input assuming a 0 dBi

antenna assembly gain. In case of conducted measurements, this level has to
be corrected for the (in-band) antenna assembly gain (G). In case of radiated
measurements, this level is equivalent to a power flux density (PFD) in front of
the UUT antenna with the UUT being configured/positioned as recorded in
clause 5.4.3.2.2.

TEL : 886-3-327-3456
FAX : 886-3-328-4978
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Receiver category 2
1. Non-adaptive equipment with MU 1% ~ 10%
2. Adaptive equipment with Maximum RF output power < 10dBm e.i.r.p.

Wanted signal mean power from Blocking Blocking Type of blocking
companion device (dBm) signal signal power signal
(see notes 1 and 3) frequency (dBm)
{(MHz) (see note 3)

(-139 dBm + 10 x log,o(OCBW) + 10dB) | 2 380

2 504
or (-74 dBm + 10 dB) whichever isless | 5 g0 -34 cw
(see note 2) 2 584

NOTE 1: OCBW is in Hz.

MOTE 2: In case of radiated measurements using a companion device and the level of the
wanted signal from the companion device cannot be determined, a relative test
may be performed using a wanted signal up to P, + 26 dB where P is the

minimum level of wanted signal required to meet the minimum performance
criteria as defined in clause 4.3.1.12.3 in the absence of any blocking signal.

MOTE 3: The level specified is the level at the UUT receiver input assuming a 0 dBi antenna
assembly gain. In case of conducted measurements, this level has to be cormrected
for the (in-band) antenna assembly gain (G). In case of radiated measurements,
this level is equivalent to a power flux density (PFD) in front of the UUT antenna
with the UUT being configured/positioned as recorded in clause 5.4.3.2.2.

Receiver category 3
1. Non-adaptive equipment with MU < 1%
2. Adaptive equipment with Maximum RF output power < 0dBm e.i.r.p.

Wanted signal mean power from Blocking Blocking Type of blocking
companion device (dBm) signal signal power signal
(see notes 1 and 3) frequency (dBm)

(MHz) (see note 3)

(-139 dBm + 10 x log, ,(OCBW) + 20 dB) 2380
or (-74 dBm + 20 dB) whichever is less 2504 34 cw

(see note 2) 2300
2 584

NOTE 1: OCBW is in Hz.

MOTE 2: In case of radiated measurements using a companion device and the level of the
wanted signal from the companion device cannot be determined, a relative the test
may be performed using a wanted signal up to P, + 30 dB where P__ is the

minimum level of wanted signal required to meet the minimum performance
criteria as defined in clause 4.3.1.12.3 in the absence of any blocking signal.

MOTE 3: The level specified is the level at the UUT receiver input assuming a 0 dBi antenna
assembly gain. In case of conducted measurements, this level has to be corrected
for the (in-band) antenna assembly gain (G). In case of radiated measurements,
this level is equivalent to a power flux density (PFD) in front of the UUT antenna
with the UUT being configured/positioned as recorded in clause 5.4.3.2.2.
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2.1.2Measuring Instruments

The measuring equipment is listed in the section 3 of this test report.

2.1.3Test Procedures

1. The measurement procedure follows the clause 5.4.11.2.1 of the ETSI EN 300 328 V2.2.2 (2019-07).

2. For systems using multiple receive chains only one chain (antenna port) need to be tested. All other
receiver inputs shall be terminated.

3. For non-FHSS equipment, having more than one operating channel, the operating channels on which
the testing has to be performed shall be selected as follows:
For testing blocking frequencies less than 2400 MHz, the equipment shall operate on the lowest
operating channel.
For testing blocking frequencies greater than 2500 MHz, the equipment shall operate on the highest
operating channel.

2.1.4Test Setup

Variable altenualor Fedormance
step size £ 1dB Monitoring
Devics
Signalling Unit / T
ar /
Companion v I -
Device J&—»_ A1 je—> Spiatert Direct Couples
. | Combiner [ " uut
Blocking Signal
Source
Y
Spectrum
Analyzer
| Optiona
Test Set-up for receiver blocking
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2.1.5Test Results of Receiver Blocking

Bluetooth 1Mbps hopping mode
Wanted signal Wanted signal to be Blocking signal Blocking signal PER (%)
From companion tested (dBm) Frequency(MHz) Power(dBm)
(-133 dBm + 10 x -73 dBm 2380 -34 0
(-133dBm + 10 x
log10(OCBW)) or
-68 dBm log10(OCBW 2504 34 0
whichever is less | °f tMH2) = -73dB <
-68dBm)
79 dB 2300 -34 0
(139 dBm + 10 x | o0 Bt 10 x 2330 -34 0
log10(OCBW)) or 2360 -34 0
log10(OCBW
-74 dBm _ 2524 -34 0
whichever is less of IMHz) = -79dBm 2584 -34 0
< -74dBm)
2674 -34 0
Bluetooth BLE Channel 00
Wanted signal Wanted signal to Blocking signal Blocking signal PER
From companion be tested (dBm) Frequency(MHz) Power(dBm) (%)
-69 dBm
(-139.dBm +10x | 139 4Bm + 10 x 2380 34 0
log10(OCBW) +
10) or (-74 dBm + log10(OCBW of
10) 1MHz) + 10 =
whichever is less -69dBm < 2300 34 0
-64dBm)
Bluetooth BLE Channel 39
Wanted signal Wanted signal to Blocking signal Blocking signal PER (%)
From companion be tested (dBm) | Frequency(MHz) Power(dBm)
-69 dBm
(-139 dBm + 10 x (-139 dBm + 10 x 2504 -34 0
log10(OCBW) + 10) log10(OCBW of
or (-74 dBm + 10) 1MHz) + 10 =
whichever is less -69dBm < 2584 -34 0
-64dBm)
TEL : 886-3-327-3456 Page Number ;11 of 14
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WiFi 802.11b 1Mbps Channel 01
Wanted signal Wanted signal to Blocking signal Blocking signal PER (%)
From companion be tested (dBm) Frequency(MHZz) Power(dBm) 0
-68 dBm
(isa o0 | assaam o
9 log10(OCBW of 2380 -34 0
-68 dBm _
whichever is less 20MHz)=
-60dBm>-68dBm)
-74 dBm
(-139.dBm + 10 x | (-139 dBm + 10 x 2300 34 0
l0g1o(OCBW)) or log10(OCBW of i
-74 dBm 20MHz) = 2330 34 0
whichever is less -66dBm >-74 2360 34 0
dBm)
WiFi 802.11b 1Mbps Channel 13
Wanted signal Wanted signal to Blocking signal Blocking signal PER (%)
From companion be tested (dBm) Frequency(MHz) Power(dBm)
-68 dBm
(iss o 30 | (aszamm 10
9 log10(OCBW of 2504 -34 0
-68 dBm _
whichever is less 20MHz)=
-60dBm>-68dBm)
(-139 dBm + 10 x 74 dBm 2524 34 0
log.o(OCBW)) or (-139 dBm + 10 x
Y10 log10(OCBW of 2584 -34 0
-74 dBm =
whichever is less 20MHz) =
-66dBm >-74 dBm) 2674 -34 0
WiFi 802.11g 6Mbps Channel 01
Wanted signal Wanted signal to Blocking signal Blocking signal PER (%)
From companion be tested (dBm) Frequency(MHz) Power(dBm) 0
-68 dBm
Ciss o 30 | cassmm 10
9 log10(OCBW of 2380 -34 0
-68 dBm B
whichever is less 20MHzZ)=
-60dBm>-68dBm)
(-139 dBm + 10 x ~74 dBm 2300 34 0
logso(OCBW)) or (-139 dBm + 10 x
Y10 logLO(OCBW of 2330 34 0
-74 dBm =
whichever is less 20MHz) =
-66dBm >-74 dBm) 2360 -34 0
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WiFi 802.11g 6Mbps Channel 13
Wanted signal Wanted signal to Blocking signal Blocking signal PER (%)
From companion be tested (dBm) Frequency(MHz) Power(dBm)
-68 dBm
(lss om0 | (issdem < 0
9 log10(OCBW of 2504 -34 0
-68 dBm _
whichever is less 20MHz)=
-60dBm>-68dBm)
-74 dBm
- 2524 -34 0
(|0139(girgvtl)l)00: (-139 dBm + 10 x
Y10 log10(OCBW of 2584 -34 0
-74 dBm N
whichever is less 20MHz) =
-66dBm >-74 dBm) 2674 -34 0
TEL : 886-3-327-3456 Page Number :130f 14
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3 List of Measuring Equipment

. .. Calibration
Instrument [ Brand Name Model No. Serial No. | Characteristics Date Test Date Due Date Remark
Spectrum ) Sep. 15, 2020~ RX Blocking
Agilent E4445A MY41000161| 3Hz-13.2GHz | Nov. 20, 2019 Nov. 19, 2020
Analyzer Sep. 16, 2020 (THO8-HY)
. Rohde & Sep. 15, 2020~ RX Blocking
Base Station CMW270 101067 N/A May 14, 2020 May 13, 2021
Schwarz Sep. 16, 2020 (THO8-HY)
Signal . Sep. 15, 2020~ RX Blocking
Keysight N5182B MY57280013| 9kHz-6GHz Dec. 20, 2019 Dec. 19, 2020
Generator Sep. 16, 2020 (THO8-HY)
. Calibration |Sep. 15, 2020~| Calibration RX Blocking
Power Divider Woken MVE8546 A702518 0.5~6 GHz
from System | Sep. 16, 2020 | from System (THO8-HY)
Sep. 15, 2020~ RX Blocking
Hygrometer Tecpel DTM-303B TP161250 NA May 08, 2020 May 07, 2021
Sep. 16, 2020 (THO8-HY)
Note: Test equipment calibration is traceable to the procedure of 1ISO17025.
TEL : 886-3-327-3456 Page Number 114 of 14
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Appendix A. Photographs of Test Configuration

<Receiver Blocking>
Rear Photo
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Near Photo (inside shielding room)

Bluetooth
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Appendix B. Original Report

Please refer to Sporton report number ER741330A as below.
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CE Radio Test Report

APPLICANT : Texas Instruments Incorporated
EQUIPMENT . WIiFi and Bluetooth Module
BRAND NAME . Texas Instruments

MODEL NAME : WL18MODGI

MARKETING NAME : WL18x7MOD WiLink™ 8 Dual-Band
Industrial Module —Wi-Fi®, Bluetooth®,
and Bluetooth Low Energy (LE)

STANDARD : ETSIEN 300 328 V2.1.1 (2016-11)
TEST DATE(S) : Jun. 06, 2017

The measurement shown in this variant report is tested in accordance with
the test procedures given in ETSI EN 300 328 V2.1.1 (2016-11).

The test results in this report apply exclusively to the tested model / sample.

Without written approval of SPORTON INTERNATIONAL INC., the test report
shall not be reproduced except in full.

Reviewed by: Joseph Lin / Supervisor

\\\\\“l"/’l/,
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/ o j \\—_/// X \m—D
=Y A g /;/—\jf '
L% % ’{//ﬁ\\\y\ Testing Laboratory
KT 1190

Approved by: Jones Tsai / Manager

SPORTON INTERNATIONAL INC.
No. 52, Hwa Ya 1st Rd.,Hwa Ya Technology Park, Kwei-Shan District, Tao Yuan City, Taiwan R.O.C.
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SUMMARY OF TEST RESULT

CLAUSE
(EN 300 328)

TEST PARAMETER

PASS/FAIL

REMARK

Transmitter Parameters

4.3.1.2

Maximum Transmit Power Not Required -
4.3.2.2

Maximum Equivalent Isotropically Radiated _ Only applicable for
43.2.3 ] Not Required modulations

Power (E.I.R.P.) Spectral Density other than FHSS
4.3.1.8 , . .

Occupied Channel Bandwidth Not Required -
4.3.2.7
43.1.4 . . . :
4315 Frequency Hopping Requirements Not Required Only applicable for FHSS
43.1.9 . . L . .
4328 Transmitter spurious emissions in OOB Not Required -
4.3.1.10 . . . .

Transmitter spurious emissions Not Required -
4.3.2.9

Receiver Parameters

4.3.1.11 . . . ;

Receiver spurious emissions Not Required -
4.3.2.10

Adaptive Test Item

4.3.1.7 . .

Adaptivity Not Required Only applicable for
4326 . .

adaptive equipment

4.3.1.12 ) i

Receiver Blocking PASS Output Power >10dBm
4.3.2.11

Non-Adaptive Test Item
43.1.3 .
4324 Duty cycle, Tx-Sequence, Tx-gap Not Required Only applicable for
— non-adaptive equipment

4.3.1.6
4325 Medium Utilisation (MU) factor Not Required Output Power >10dBm

SPORTON INTERNATIONAL INC.

TEL : 886-3-327-3456
FAX : 886-3-328-4978

Page Number
Report Issued Date
Report Version

14 0f15
© Aug. 11, 2017
. Rev. 01
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1 General Description

1.1 Applicant

Texas Instruments Incorporated
12500 TI BLVD., Dallas Texas, 75243

1.2 Manufacturer

Texas Instruments Incorporated
12500 TI BLVD., Dallas Texas, 75243

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX: 886-3-328-4978

Page Number :50f15
Report Issued Date : Aug. 11, 2017
Report Version : Rev. 01
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1.3 Product Feature of Equipment Under Test
1.3.1 Specification of the Equipment Under Test

The Equipment Under Test (hereafter called: EUT) is a WiFi and Bluetooth Module supporting, WLAN
802.11 b/g/n, 802.11 a/n, and Bluetooth features as below:

General Information of Equipment Under Test
Equipment WiFi and Bluetooth Module
Brand Name Texas Instruments
Model Name WL18MODGI
Test Grade 07, 37
Wi-Fi Specification 802.11 b/g/n (HT20)

802.11 a/n (HT20/HT40)

Bluetooth Version BR, EDR, LE v4.2
Power Supply From test jig

Remark: The above EUT’s information was declared by the manufacturer. Please refer to the
specifications or user’s manual for a more detailed description.

1.3.2 Antenna Details

Bluetooth, WLAN 802.11 b/g/n, 802.11 a/n

Antenna information
Antenna 2.4GHz ~2.5GHz 4.9GHz ~5.8GHz
Brand Model . .

Type Gain Gain
1 Ethertronics PCB 1000423 -0.6dBi 4.5dBi
2 Rubber 001-0012 2dBi 2dBi
3 Whip / 080-0013 2dBi 2dBi
4 LSR Dipole 080-0014 2dBi 2dBi
5 PIEA 001-0016 2.5dBi 3dBi
6 001-0021 2.5dBi 3dBi
7 . CAF94504 2dBi 4dBi
8 Laird PCB CAF94505 2dBi 4dBi
9 Pulse CHIP W3006 3.2dBi 4.2dBi
10 TDK CHIP ANTO016008 2.4dBi 3.96dBi

Remark:

1. This is a variant report by updating test standards to RED. All the test cases were performed on
original report which can be referred to Sporton Report Number ER400971A and ER400971B as

appendix A.
2. The EUT used a dual band CHIP antenna (Brand: Pulse)
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1.4 Modification of EUT

No modifications are made to the EUT during all test items.

1.5 Testing Facility

Test Site SPORTON INTERNATIONAL INC.

No. 52, Hwa Ya 1st Rd.,Hwa Ya Technology Park, Kwei-Shan District, Tao
Yuan City, Taiwan R.O.C.

TEL: +886-3-327-3456

FAX: +886-3-328-4978

Sporton Site No. :

DFS02-HY

Test Site Location

Test Site No.

1.6 Applied Standards

According to the specifications of the manufacturer, the EUT must comply with the requirements of ETSI
EN 300 328 V2.1.1 (2016-11).

Note: All test items were verified and recorded according to the standards and without any deviation
during the test.
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2 Receiver Parameters
2.1 Receiver Blocking Test
2.1.1Limit of Receiver Blocking Test

Receiver category 1
1. Adaptive equipment with maximum RF output power > 10dBm e.i.r.p. (EX: WiFi)

Wanted signal mean Blocking signal Blocking Type of blocking
power from companion frequency signal power signal
device (dBm) (MHz) (dBm)
(see note 2)
2 380
Prin * 6 dB 25035 53 cw
2 300
Prin + 6 dB 2 330 -47 CW
2 360
25235
25535
25835
Prin + 6 dB 26135 47 cw
26435
26735
NOTE 1: P, is the minimum level of wanted signal (in dBm) required to meet the
minimum performance criteria as defined in clause 4.3.1.12.3 in the absence of
any blocking signal.
NOTE 2: The levels specified are levels in front of the UUT antenna. In case of
conducted measurements, the levels have to be corrected by the actual
antenna assembly gain.

Receiver category 2

1. Non-adaptive equipment with MU 1% ~ 10%
2. Adaptive equipment with Maximum RF output power < 10dBm e.i.r.p. (EX: Bluetooth)

Wanted signal mean Blocking signal EBlocking Type of blocking
power from companion frequency signal power signal
device (dBm) (MHz) (dBm)
(see note 2)
2 380
I::'rr'in +6dB 25035 -57 CW
2 300
Pmin * 6 B 25835 7 cw
NOTE 1: P, is the minimurm level of the wanted signal (in dBm) required to meet the
minimum performance criteria as defined in clause 4.3.1.12.3 in the absence of
any blocking signal.
MOTE 2: The levels specified are levels in front of the UUT antenna. In case of
conducted measurements, the levels have to be comected by the actual
antenna assembly gain.
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Receiver category 3
1. Non-adaptive equipment with MU < 1%
2. Adaptive equipment with Maximum RF output power < 0dBm e.i.r.p.

Wanted signal mean Blocking signal Elocking Type of blocking
power from companion frequency signal power signal
device (dBm) (MHz) (dBm)
(see note 2)
2 380
P ¥ 12 0B 25035 -57 CW
2 300
Prmin + 12 dB 25835 47 cw
NOTE 1: P, is the minimum level of the wanted signal (in dBm} required to meet the
minimum performmance criteria as defined in clause 4.3.1.12.3 in the absence of
any blocking signal.
MNOTE 2: The levels specified are levels in front of the UUT antenna. In case of
conducted measurements, the levels have to he comected by the actual
antenna assembly gain.

2.1.2Measuring Instruments

The measuring equipment is listed in the section 8 of this test report.

2.1.3Test Procedures

1. The measurement procedure follows the clause 5.4.11.2.1 of the ETSI EN 300 328 V2.1.1 (2016-11).
2. For systems using multiple receive chains only one chain (antenna port) need to be tested. All other
receiver inputs shall be terminated.

2.1.4Test Setup

Vanable attenuator Ferformance
step size = 1dB fanitaring
_.-": Devics
Signalling Unit /
H
or "
Companicn
Device  la—p 41T Ja—m Splter | Direct Coupler
N o — .
.| Combiner 1 uit
- 3
Blacking Signal
Source
) J
Specium
Analyzer i
| Optional
Test Set-up for receiver blocking
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2.1.5Test Results of Receiver Blocking

Pmin = CMW500 burst power - path cable loss - attenuator.

Bluetooth 1Mbps hopping mode
Wanted signal Blocking signal Blocking signal PER (%)
From companion Frequency(MHz) Power(dBm)
Pmin + 6dB 2380 -53 0.1
Pmin + 6dB 2503.5 -53 0.2
Pmin + 6dB 2300 -47 0.3
Pmin + 6dB 2330 -47 0.3
Pmin + 6dB 2360 -47 0
Pmin + 6dB 2523.5 -47 0.1
Pmin + 6dB 2553.5 -47 0.1
Pmin + 6dB 2583.5 -47 0.1
Pmin + 6dB 2613.5 -47 0.1
Pmin + 6dB 2643.5 -47 0
Pmin + 6dB 2573.5 -47 0.1
PER = 4.49 % when Pmin=-92 dBm before blocker is injected.

Note:

1. Antenna gain is 3.2 dBi.

2. Blocking signal power level has offset antenna gain 3.2 dBi.
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Bluetooth BLE Channel 00

Wanted signal Blocking signal Blocking signal PER (%)
From companion Frequency(MHz) Power(dBm)
Pmin + 6 dB 2380 -57 0
Pmin + 6 dB 2503.5 -57 0
Pmin + 6 dB 2300 -47 0
Pmin + 6 dB 2583.5 -47 0
PER = 3 % when Pmin=-92 dBm before blocker is injected.
Note:
1. Antenna gain is 3.2 dBi..
2. Blocking signal power level has offset antenna gain 3.2 dBi.
Bluetooth BLE Channel 39
Wanted signal Blocking signal Blocking signal PER (%)
From companion Frequency(MHz) Power(dBm)
Pmin + 6 dB 2380 -57 0
Pmin + 6 dB 2503.5 -57 0
Pmin + 6 dB 2300 -47 0
Pmin + 6 dB 2583.5 -47 0

PER = 2.5 % when Pmin=-91 dBm before blocker is injected.

Note:

1. Antenna gain is 3.2 dBi..

2. Blocking signal power level has offset antenna gain 3.2 dBi.
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WiFi 802.11b 1Mbps Channel 01
Wanted signal Blocking signal Blocking signal PER (%)
From companion Frequency(MHz) Power(dBm)
Pmin + 6dB 2380 -53 0.1
Pmin + 6dB 2503.5 -53 0.1
Pmin + 6dB 2300 -47 0
Pmin + 6dB 2330 -47 0
Pmin + 6dB 2360 -47 0.1
Pmin + 6dB 2523.5 -47 0.3
Pmin + 6dB 2553.5 -47 0
Pmin + 6dB 2583.5 -47 0
Pmin + 6dB 2613.5 -47 0
Pmin + 6dB 2643.5 -47 0.2
Pmin + 6dB 2673.5 -47 0.4
PER = 8 % when Pmin=-94 dBm before blocker is injected.

Note:

1. Antenna gain is 3.2 dBi.

2. Blocking signal power level has offset antenna gain 3.2 dBi.

WiFi 802.11b 1Mbps Channel 13
Wanted signal Blocking signal Blocking signal PER (%)
From companion Frequency(MHz) Power(dBm)
Pmin + 6dB 2380 -53 0.2
Pmin + 6dB 2503.5 -53 0.1
Pmin + 6dB 2300 -47 0.1
Pmin + 6dB 2330 -47 0.2
Pmin + 6dB 2360 -47 0.1
Pmin + 6dB 2523.5 -47 0.1
Pmin + 6dB 2553.5 -47 0.1
Pmin + 6dB 2583.5 -47 0.1
Pmin + 6dB 2613.5 -47 0.2
Pmin + 6dB 2643.5 -47 0.1
Pmin + 6dB 2673.5 -47 0.2
PER = 3.3 % when Pmin=-93 dBm before blocker is injected.

Note:
1. Antenna gain is 3.2 dBi.
2. Blocking signal power level has offset antenna gain 3.2 dBi.
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WiFi 802.11g 6Mbps Channel 01
Wanted signal Blocking signal Blocking signal PER (%)
From companion Frequency(MHz) Power(dBm)
Pmin + 6dB 2380 -53 1.2
Pmin + 6dB 2503.5 -53 0.7
Pmin + 6dB 2300 -47 0.3
Pmin + 6dB 2330 -47 1
Pmin + 6dB 2360 -47 1.1
Pmin + 6dB 2523.5 -47 0.5
Pmin + 6dB 2553.5 -47 0.4
Pmin + 6dB 2583.5 -47 1
Pmin + 6dB 2613.5 -47 1.4
Pmin + 6dB 2643.5 -47 1.3
Pmin + 6dB 2673.5 -47 0.4
PER = 4.9 % when Pmin=-86 dBm before blocker is injected.

Note:

1. Antenna gain is 3.2 dBi.

2. Blocking signal power level has offset antenna gain 3.2 dBi.

WiFi 802.11g 6Mbps Channel 13
Wanted signal Blocking signal Blocking signal PER (%)
From companion Frequency(MHz) Power(dBm)
Pmin + 6dB 2380 -53 0.6
Pmin + 6dB 2503.5 -53 0.2
Pmin + 6dB 2300 -47 0.7
Pmin + 6dB 2330 -47 0.7
Pmin + 6dB 2360 -47 0.5
Pmin + 6dB 2523.5 -47 0.7
Pmin + 6dB 2553.5 -47 0.4
Pmin + 6dB 2583.5 -47 11
Pmin + 6dB 2613.5 -47 0.9
Pmin + 6dB 2643.5 -47 0.8
Pmin + 6dB 2673.5 -47 1
PER = 5.2 % when Pmin=-86 dBm before blocker is injected.

Note:

1. Antenna gain is 3.2 dBi.

2. Blocking signal power level has offset antenna gain 3.2 dBi.
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3 List of Measuring Equipment

. L Calibration
Instrument | Manufacturer | Model No. Serial No. [ Characteristics Date Test Date Due Date Remark
Spectrum ) Conducted
Agilent E4445A MY41000161| 3Hz~13.2GHz | Nov. 28, 2016 | Jun. 06, 2017 | Nov. 27, 2017
Analyzer (DFS02-HY)
GSM/GPRS/WC
. Rohde & Conducted
Base Station CMW500 132247 DMA/FD-LTE/TD| Dec. 14, 2016 | Jun. 06, 2017 | Dec. 13, 2017
Schwarz (DFS02-HY)
-LTE/MIMO
Signal Rohde & Conducted
SMF100A 101107 100kHz~40GHz | May 22, 2017 | Jun. 06, 2017 | May 21, 2018
Generator Schwarz (DFS02-HY)
Note: Test equipment calibration is traceable to the procedure of ISO17025.
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4 Uncertainty Evaluation

Test Item Uncertainty
Temperature 0.8 °C
Humidity +3 %
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Appendix A. Original Report

Please refer to Sporton report number ER400971A as below.
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CE Radio Test Report

APPLICANT . Texas Instruments Incorporated
EQUIPMENT . WIiFi and Bluetooth Module
BRAND NAME : Texas Instruments

MODEL NAME : WL18MODGI

STANDARD : ETSI EN 300 328 V1.8.1 (2012-06)
TEST DATE(S) : Nov. 27,2014 ~ Dec. 10, 2014

The measurement shown in this test report is tested in accordance with
the test procedures given in EN 300 328 V1.8.1 (2012-06).

The test results in this report apply exclusively to the tested model / sample.

Without written approval of SPORTON INTERNATIONAL INC., the test report
shall not be reproduced except in full.

Reviewed by: Joseph Lin / Supervisor
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Approved by: Jones Tsai / Manager
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SUMMARY OF TEST RESULT

CLAUSE
TEST PARAMETER PASS/FAIL REMARK
(EN 300 328)
Transmitter Parameters
43.1.1 . :
Maximum Transmit Power PASS -
43.2.1
Maximum Equivalent Isotropically Radiated Only applicable for
4.3.2.2 ] PASS modulations
Power (E.I.R.P.) Spectral Density other than FHSS
4.3.1.7 , .
Occupied Channel Bandwidth PASS -
4.3.2.6
4.3.1.3 . . .
4314 Frequency Hopping Requirements PASS Only applicable for FHSS
4.3.1.8 ) . L . Lo
4327 Transmitter spurious emissions in OOB PASS Under limit 10.46 dB
43.1.9 _ . . Under limit 11.74 dB
4328 Transmitter spurious emissions PASS at 11561250 MHz
Receiver Parameters
4.3.1.10 . . . Under limit 11.00 dB
4320 Receiver spurious emissions PASS at 11340.000 MHz
Adaptive Test Item
4.3.1.6 -
Adaptivity PASS Only applicable for
4.3.25 . :
adaptive equipment
4.3.1.11 ) i
Receiver Blocking PASS Output Power >10dBm
4.3.2.10
Non-Adaptive Test Item
43.1.2 .
4323 Duty cycle, Tx-Sequence, Tx-gap Not Required Only applicable for
— non-adaptive equipment
4.3.1.5
4324 Medium Utilisation (MU) factor Not Required Output Power >10dBm

Note: Bluetooth belongs to adaptive equipment and EIRP > 10dBm.
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General Description
1.1 Applicant

Texas Instruments Incorporated

12500 TI Boulevard, M/S 8751, Dallas, TX 75243, USA

1.2 Manufacturer

Jorjin Technologies Inc

17F, No. 239, Sec. 1, Datong Rd., Xizhi Dist.,

New Taipei City 221, Taiwan

1.3 Product Feature of Equipment Under Test

Product Feature

Equipment

WiFi and Bluetooth Module

Brand Name

Texas Instruments

Model Name

WL18MODGI

EUT supports Radios application

WLAN 11a/b/g/n HT20/HT40
Bluetooth v4.0 EDR/LE

HW Version

WG7837-T0B

EUT Stage

Identical Prototype

Remark: The above EUT's information was declared by manufacturer. Please refer to the
specifications or user's manual for more detailed description.

1.4 Product Specification subjective to this standard

Product Specification subjective to this standard

Transmitter / Receiver Frequency Range

2402 MHz ~ 2480 MHz

Number of Channels

Bluetooth : 79
Bluetooth 4.0 — LE: 40

Channel Spacing

Bluetooth : 1 MHz
Bluetooth 4.0 — LE: 2 MHz

Maximum EIRP Average Power

Bluetooth BR (1Mbps) : 14.20 dBm
Bluetooth 4.0 - LE (1Mbps) : 9.90 dBm

Type of Modulation

Bluetooth (1Mbps) : GFSK
Bluetooth (2Mbps) : 7 /4-DQPSK
Bluetooth (3Mbps) : 8-DPSK
Bluetooth LE : GFSK

Power Supply

from laptop

Note: For other wireless features of this EUT,

test report will be issued separately.
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Antenna Information
Antenna Type Brand 2.4GHz~2.5GHz 4,9GHz~5.8GHz
PCB Ethertronics -0.6 4.5
Dipole LSR 2 2
PCB Laird 2
Chip Pulse 3.2 4.2
PIFA LSR 2 3
Chip TDK 2.4 3.96

1.5 Modification of EUT

No modifications are made to the EUT during all test items.

1.6 Testing Facility

Test Site SPORTON INTERNATIONAL INC.

Test Site Locati
est site Location TEL: +886-3-327-3456

FAX: +886-3-328-4978

No. 52, Hwa Ya 1* Rd., Hwa Ya Technology Park,
Kwei-Shan Hsiang, Tao Yuan Hsien, Taiwan, R.O.C.

Sporton Site No. :
THO2-HY ; 03CHO7-HY

Test Site No.

Test Site SPORTON INTERNATIONAL INC.

. . Hsien, Taiwan, R.O.C.
Test Site Location

FAX: +886-3-318-0287

No. 13-1&14-1, Lane 19, Wen 33rd St. Kwei-Shan Hsiang, Tao Yuan

TEL: +886-3-318-0787/+886-3-318-0792

Sporton Site No. :
05CHO03-HY

Test Site No.
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1.7 Applied Standards

According to the specifications of the manufacturer, the EUT must comply with the requirements of
ETSI EN 300 328 vV1.8.1 (2012-06).

Note: All test items were verified and recorded according to the standards and without any deviation
during the test.

1.8 Test Condition

Normal Voltage DC 5V
Normal Temperature | 20C
Extreme Temperature | -40°C and 85C

Note: The test temperature was between -40°C ~ 85°C by manufacturer requested.
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2 Test Configuration of Equipment under Test
2.1 Descriptions of Test Mode

a. Preliminary tests were performed in different data rate and recorded the RF power output in the
following tables:

Average Bluetooth RF Output Power (dBm)
Data rate 1Mbps 2Mbps 3Mbps
Avg. Power 10.80 6.70 6.70
Note: Data rate Bluetooth 1Mbps was chosen to be tested due to the highest RF output power.

Average Bluetooth 4.0 - LE RF Output Power (dBm)
Data Rate CH 00 CH 19 CH 39
Avg. Power 6.20 6.30 5.70

b. During radiated spurious emissions testing, the interface cables and equipment positions were
varied according to European Standard EN 300 328 V1.8.1 (2012-06), and the frequency range of
radiation was investigated from 25 MHz to 12750 MHz.

The following tables for radiated measurement, the worst cases were recorded in this report.

Test Modes
v Bluetooth (1Mbps)
GFSK
Ty Bluetooth (1Mbps) CHOO (2402MHz) for Ant. 1
Bluetooth (1Mbps) CH78 (2480MHz) for Ant. 1
Rx Bluetooth (1Mbps) CH78 (2480MHz) for Ant. 1
Test Modes
Bluetooth 4.0 - LE
RF
GFSK
T Bluetooth 4.0 - LE CHOO (2402MHz) for Ant. 1
Bluetooth 4.0 - LE CH39 (2480MHz) for Ant. 1
Rx Bluetooth 4.0 - LE CH39 (2480MHz) for Ant. 1

Remark: All test modes of the Transmitter Radiated Spurious Emission (RSE) and Receiver Radiated
Spurious Emission (RSE) were tested; only the test worse data in bold of these modes were reported.
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2.2 Connection Diagram of EUT Test Configurations

Adapter

~—IHEE 230 Vac / 50 Hz

Evaluation board

Fixture
EUT

2.3 Supported Unit used in test configuration and system
Item [Equipment |Trade Name |Model Name |FCC ID Data Cable [Power Cord
AC I/P:
FCC DoC/ .
i hielded, 1.2
1. |Notebook  |DELL Latitude Contains FCC ID: [N/A Unshielded, 1.2 m
E6320 DS BROM1054 DC O/P:
QDS- Shielded, 1.8 m
2. |Fixture N/A N/A N/A N/A N/A
3, |Bvaluation \, . WG1300BEOO|N/A N/A N/A
board

2.4 EUT Operation Test Setup

For Bluetooth and Bluetooth 4.0 — LE function, the RF utility, “HCItest” was installed in notebook which
was programmed in order to make the EUT into the engineering modes for continuous transmitting and
receiving signals.
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3 Transmitter Parameters

3.1 Maximum Transmit Power
3.1.1Limit of Effective Isotropic Radiated Power

SUBCLAUSE 4.3.1.1.2 and 4.3.2.1.2
TEST CONDITION LIMIT

Normal and Extreme Temperature Conditions 20dBm (e.i.r.p)

3.1.2Measuring Instruments

The measuring equipment is listed in the section 7 of this test report.

3.1.3Test Procedure

1. The measurement procedure follows the clause 5.3.2.2.1 of the ETSI EN 300 328 V1.8.1

(2012-06).

2. Placing the EUT in thermal chamber.

3. The EUT is connected to external power supply.

4. Setting thermal chamber temperature and power supply voltage at suitable values.

5. The EIRP = A+G+Y, where A is the power measured, G is the assembly gain of the individual
antenna of the EUT in dBi and Y is the additional beamforming gain of the EUT in dB if applicable,
here, Y=0.

6. The measurement duration is at least 1 second to ensure a minimum number of bursts (at least 10)
are captured.

3.1.4Test Setup

O

Power Cable connect to
dummy battery

EUT
Power Meter
O O
DC Power supply Thermal Chamber
SPORTON INTERNATIONAL INC. Page Number 1 10 of 45
TEL : 886-3-327-3456 Report Issued Date : Jan. 12, 2015
FAX : 886-3-328-4978 Report Version . Rev. 01

Report Template No.: BU5-ER328181 Version 1.0



oo as. CE Radio Test Report Report No. : ER400971A

3.1.5Test Results

Test Item : EIRP Power Temperature : 21~26C

Test Engineer : |Alex Lee Relative Humidity : |48~51%

Conducted Power

Freq. (dBm) Gain
Mod. |Data Rate Nrx Channel .
MHZ) | Thom | Tmin Tmax | (@B
20C -40°C 85°C
BT Nom | 1Mbps 1 0 2402 10.80 11.00 10.00 3.20
BT Nom | 1Mbps 1 39 2441 10.50 10.80 9.70 3.20
BT Nom | 1Mbps 1 78 2480 10.20 10.60 9.40 3.20
BLE 1Mbps 1 0 2402 6.20 6.60 5.90 3.20
BLE 1Mbps 1 19 2440 6.30 6.70 5.90 3.20
BLE 1Mbps 1 39 2480 5.70 6.40 5.40 3.20
EIRP Power
Freq. (dBm) F"?W9f .
Mod. |Data Rate N1x Channel (MH2) T rom —— —— (I(_j|£1n|]t) Pass/Fail
20C -40°C 85C
BT Nom | 1Mbps 1 0 2402 14.00 14.20 13.20 20 Pass
BT Nom | 1Mbps 1 39 2441 13.70 14.00 12.90 20 Pass
BT Nom | 1Mbps 1 78 2480 13.40 13.80 12.60 20 Pass
BLE 1Mbps 1 0 2402 9.40 9.80 9.10 20 Pass
BLE 1Mbps 1 19 2440 9.50 9.90 9.10 20 Pass
BLE 1Mbps 1 39 2480 8.90 9.60 8.60 20 Pass

Note: EIRP = measured average conducted power(burst) + antenna gain.
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3.2 Maximum Equivalent Isotropically Radiated Power (E.I.R.P.) Spectral
Density

3.2.1Limit of Maximum Power Spectral Density

SUBCLAUSE 4.3.2.2.2

TEST CONDITION LIMIT
Normal and Extreme Temperature Conditions 10dBm / MHz

Remark: Maximum spectral power density is not applicable to FHSS system device.

3.2.2Measuring Instruments

The measuring equipment is listed in the section 7 of this test report.

3.2.3Test Procedure

1. The measurement procedure follows the clause 5.3.3.2.1 of the ETSI EN 300 328 V1.8.1 (2012-06).
2. These measurements shall only be performed at normal test conditions.
3. The measurement shall be repeated for the equipment being configured to operate at the lowest,
the middle, and the highest frequency of the stated frequency range.
4. The test procedure shall be as follows:
Step 1:

Connect the EUT to the spectrum analyzer and use the following settings:
Start Frequency 2400MHz
Stop Frequency 2483.5MHz
Resolution BW 10kHz
Video BW 30kHz
Sweep Points 8350
Detector RMS
Trace Mode Max Hold
Sweep time Auto
Step 2:
Add up the values for amplitude (power) for all the samples in the file.
Step 3:

Normalize the individual values for amplitude so that the sum is equal to the RF Output Power
(e.i.r.p.) measured.

Step 4:
Starting from the first sample in the file (lowest frequency), add up the power of the following
samples representing a 1 MHz segment and record the results for power and position (i.e. sample
#1 to #100). This is the Power Spectral Density (e.i.r.p.) for the first 1 MHz segment which shall be

recorded.
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Step 5:
Shift the start point of the samples added up in step 4 by 1 sample and repeat the procedure in step
4 (i.e. sample #2 to #101).

Step 6:
Repeat step 5 until the end of the data set and record the radiated Power Spectral Density values for
each of the 1 MHz segments.
From all the recorded results, the highest value is the maximum Power Spectral Density for the EUT.
This value shall be recorded in the test report.

3.2.4Test Setup

. e

EUT

Spectrum Analyzer

3.2.5Test Results

Test Item : EIRP Power Density Temperature : 21~26°C
Test Engineer : |Alex Lee Relative Humidity : (48~51%
Conducted EIRP
Data Freq. Power Ant Gain Power Max. Limits .
Mod. | pate | Nec [Channell iy | Density | (dBi) | Density | (dBm/MHz) | F2SS/Fal
(dBm/MHz) (dBm/MHz)
BLE (1Mbps| 1 0 2402 6.15 3.20 9.35 10 Pass
BLE (1Mbps| 1 19 2440 6.24 3.20 9.44 10 Pass
BLE (1Mbps| 1 39 2480 5.64 3.20 8.84 10 Pass
SPORTON INTERNATIONAL INC. Page Number 13 of 45
TEL : 886-3-327-3456 Report Issued Date : Jan. 12, 2015
FAX : 886-3-328-4978 Report Version . Rev. 01

Report Template No.: BU5-ER328181 Version 1.0



oo as. CE Radio Test Report Report No. : ER400971A

3.3 Occupied Channel Bandwidth
3.3.1Limit of Occupied Channel Bandwidth

Occupied Channel Bandwidth fall completely within 2.4 GHz — 2.4835 GHz
3.3.2Measuring Instruments

The measuring equipment is listed in the section 7 of this test report.

3.3.3Test Procedure
1. The measurement procedure follows the clause 5.3.8.2.1 of the ETSI EN 300 328 V1.8.1 (2012-06).
2. The measurement shall be performed only on the lowest and the highest frequency within the stated

frequency range.
3. The test procedure shall be as follows:

Step 1:
Connect the EUT to the spectrum analyzer and use the following settings:
Center Frequency Channel under test
Resolution BW 1 % of the span
Video BW 3 x RBW
2 x Occupied Channel
Frequency Span Bandwidth (e.g. 40 MHz
for a 20 MHz channel)
Detector RMS
Trace Mode Max Hold
Step 2:

Wait until the trace is completed.
Find the peak value of the trace and place the analyzer marker on this peak.

Step 3:
Use the 99 % bandwidth function of the spectrum analyzer to measure the Occupied Channel

Bandwidth of the EUT.

3.3.4Test Setup

s
=

EUT
Spectrum Analyzer
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3.3.5Test Results

Test Item : 99% Occupied BW Temperature : 21~26C
Test Engineer : |Alex Lee Relative Humidity : |48~51%
Limit
Data Chain Freq. 99% OBW FL FH (Within ;
Mod. Rate | V™ | Pport Ch. (MHz) (MHz) (MHz) (MHz) |operating Pass/Fail
Band)
BT Nom |1Mbps| 1 1 0 2402 0.84 2401.59 | 2402.42 - Pass
BT Nom |[1Mbps| 1 1 78 2480 0.83 2479.59 | 2480.42 - Pass
BT Nom | 2Mbps| 1 1 0 2402 1.17 2401.41 | 2402.58 - Pass
BT Nom | 2Mbps| 1 1 78 2480 1.19 2479.39 | 2480.59 - Pass
BT Nom |3Mbps| 1 1 0 2402 1.16 2401.41 | 2402.57 - Pass
BT Nom | 3Mbps| 1 1 78 2480 1.17 2479.41 | 2480.57 - Pass
BLE IMbps| 1 1 0 2402 1.03 2401.49 | 2402.52 - Pass
BLE IMbps| 1 1 39 2480 1.04 2479.49 | 2480.52 - Pass
SPORTON INTERNATIONAL INC. Page Number : 15 of 45
TEL : 886-3-327-3456 Report Issued Date : Jan. 12, 2015
FAX : 886-3-328-4978 Report Version . Rev. 01

Report Template No.: BU5-ER328181 Version 1.0



oo as. CE Radio Test Report Report No. : ER400971A

3.4 Frequency Hopping Requirements
3.4.1Dwell Time and Minimum Frequency Occupation Time

3.4.1.1 Limit of Dwell Time

SUBCLAUSE 4.3.1.3.2
TEST CONDITION LIMIT

Non-Adaptive Frequency Hopping Systems 15 ms within 15ms * hopping frequencies (N)

Adaptive Frequency Hopping Systems 0.4s within 0.4s * hopping frequencies (N)

Limit of Minimum Frequency Occupation Time
SUBCLAUSE 4.3.1.3.2
TEST CONDITION LIMIT

The Minimum Frequency Occupation Time shall
be equal to one dwell time within a period not
Normal and Extreme Temperature Conditions | exceeding four times the product of the dwell
time per hop and the number of hopping
frequencies in use.

Remark: This test item is not applicable to DSSS/OFDM device.

3.4.1.2 Measuring Instruments
The measuring equipment is listed in the section 7 of this test report.

3.4.1.3 Test Procedures
1. The measurement shall be performed on a minimum of 2 hopping frequencies chosen arbitrary from
the actual hopping sequence. The results as well as the frequencies on which the test was
performed shall be recorded in the test report.
2. The measurement procedure follows the clause 5.3.4.2.1 of the ETSI EN 300 328 VV1.8.1 (2012-06).
3. The analyzer shall be set as follows:

Center Frequency Channel under test

Frequency Span O Hz
Resolution BW 300kHz
Video BW 300kHz
Detector RMS
Equal to the Dwell Time
Sweep time x Minimum number of

hopping frequencies (N)

Number of sweep points 30000
Trace Mode Clear / Write
Trigger Free Run
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4. For accuracy measurement, the sweep time would be zoomed in and verify the dwell time which is
from the dwell time per hop across the total number of hopping channel. Then record test result in
the section 3.4.1.5.

5. Make the following changes on the analyzer to get Minimum Frequency Occupation Time Sweep
time: Equal to 4 x Dwell Time x Actual number of hopping frequencies in use

3.4.1.4 Test Setup

EUT @

Spectrum Analyzer

3.4.1.5 Test Results

Test Item : Dwell Time and Occupation time  |Temperature : 21~26C
Test Engineer : |Alex Lee Relative Humidity : |48~51%
. Frequency
BT. Dwell Time Dwell Dl Tlme 0 . Frequ_ency_ Pass
(Hopping . Max. Limit ccupation Occupation Time :
Mode) per hop(ms)| Time(ms) (ms) . min. Limit (ms) /Fail
Hop # |Time(ms) :
oL 2402 MHz 0.41 129.74 400 1 0.41 0.41 Pass
2480 MHz 0.41 130.56 400 2 0.82 0.41 Pass
2402 MHz 1.67 272.81 400 2 3.34 1.67 Pass
DH3
2480 MHz 1.67 286.51 400 4 6.68 1.67 Pass
2402 MHz 2.92 307.57 400 3 8.76 2.92 Pass
DH5
2480 MHz 2.92 306.52 400 4 11.68 2.92 Pass
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Dwell Time - Channel 00 DH1

Frequency Occupation Time - Channel 00 DH1

Spectrum

b Spectrum oo
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3.4.2Hopping Sequence

3.4.2.1 Limit of Hopping Sequence

SUBCLAUSE 4.3.1.3.2

TEST CONDITION

LIMIT

Non-Adaptive Frequency Hopping Systems

N

Adaptive Frequency Hopping Systems

N Ch 70% of band

N= 15 or 15 divided by the minimum Hopping Frequency Separation in MHz, whichever is the

greater.

Remark: Hopping Sequence is not applicable to DSSS/OFDM device.

3.4.2.2 Measuring Instruments
The measuring equipment is listed in the section 7 of this test report.
3.4.2.3 Test Procedures
The measurement procedure follows the clause 5.3.4.2.1 of the ETSI EN 300 328 V1.8.1 (2012-06).
3.4.2.4 Test Setup
: 1
EUT o
Spectrum Analyzer
3.4.2.5 Test Results
Test Item: Hopping Sequence Temperature : 21~26C
Test Engineer : |Alex Lee Relative Humidity : (48~51%
S — ' Limit of Minimum Number of Limit of
otal Number o : :
operating channel 3 i
Hopping Frequency p g Adaptive Frequency | hopping frgquenmes
(at least 70% of band) Hopping at all times
79 59 20 15
SPORTON INTERNATIONAL INC. Page Number : 20 of 45
TEL : 886-3-327-3456 Report Issued Date : Jan. 12, 2015
FAX : 886-3-328-4978 Report Version . Rev. 01

Report Template No.: BU5-ER328181 Version 1.0



oo as. CE Radio Test Report Report No. : ER400971A

Total Number of Hopping Channel Plot on Channel 00 - 78

~REBW 1 MHz
~VBW 1 MHz

Ref 20 dBm *Att 20 dB SWT 5 ms

20 Offfpet 24}7 dB

oEhe e ebmmed B

'/v A 3 t[ A A v AR 3 LA A O 4
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=10
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--60

--70

-80

Start 2.4 GHz 4.1 MHz/ Stop 2.441 GHz

Date: 28.NOV.2014 10:43:46

~RBW 1 MHz
~VBW 1 MHz

Ref 20 dBm ~Att 20 dB SWT 5 ms

20 Offfet 247 dB

N N TV NN VS o =

\ VL
|-10
|-20 \

|--30

|--s0

|--<0

|-70

-80

Start 2.441 GHz 4.25 MHz/ Stop 2.4835 GHz

Date: 28.NOV.2014 10:44:43
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3.4.3Hopping Frequency Separation

3.4.3.1 Limit of Hopping Frequency Separation

SUBCLAUSE 4.3.1.4.2

TEST CONDITION LIMIT

Non-Adaptive Frequency Hopping Systems MAX [ OBW, 100kHz ]

100kHz

Adaptive Frequency Hopping Systems

Remark: Hopping Frequency Separation is not applicable to DSSS/OFDM device.

3.4.3.2 Measuring Instruments
The measuring equipment is listed in the section 7 of this test report.
3.4.3.3 Test Procedures
1. These measurements shall only be performed at normal test conditions.
2. The measurement shall be performed on 2 adjacent hopping frequencies.
3. The frequencies on which the test was performed shall be recorded.
4. The measurement procedure follows the clause 5.3.5.2.1.2 Option 2 of the ETSI EN 300 328
V1.8.1 (2012-06).
3.4.3.4 Test Setup
: |
EUT 2
Spectrum Analyzer
3.4.3.5 Test Results
Test ltem : Frequency Separation Temperature : 21~26C
Test Engineer : |Alex Lee Relative Humidity : (48~51%
BT Separation(MHz) Limit(MHz)
CH 00 1.002 >0.1
CH 39 1.002 >0.1
CH 78 0.999 >0.1
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3.5 Transmitter unwanted emissions in the out-of-band domain

3.5.1Transmitter unwanted emissions in the out-of-band domain limit

out-of-band domain limit

Spurious Domain Qut OFf Band Domain (O0B) ANocated Band Out Of Band Domain {O08) Spurious Domaim

c

2400MHz -28W 2400 MHz-BW  2400MHz ~ 24835MHz 24835 MHz+ BW 2 483,5MHz + 2BW
A: -10 dBm/MHz e.iep

8 -20 dBm/MHz efrp EW = Occupied Channe! Bandwidth in MHz or 1 MHz whichever is greater
C: Spurious Domain fimits

Figure 1: Transmit mask

3.5.2Measuring Instruments

The measuring equipment is listed in the section 7 of this test report.

3.5.3Test Procedures

1. The measurement procedure follows the clause 5.3.9.2.1 of the ETSI EN 300 328 v1.8.1
(2012-06).

2. The measurements shall be performed at both normal environmental conditions and at the
extremes of the operating temperature range.

3. For conducted measurements on devices with multiple transmit chains using the results for each of
the transmit chains for the corresponding 1 MHz segments shall be added and compared with the
transmit mask limit.

3.5.4Test Setup

EUT S

Spectrum Analyzer
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3.5.5Test Results

Test Item : OOB Emissions Temperature : 21~26C
Test Engineer : [Alex Lee Relative Humidity : [48~51%
Extreme Extreme
Temperature = . = .
emperature | Temperature _
Data Freq. Norma' Limit -
Mod. Rate Nrx | Channel (MH2) Low High (dBM/MHz) Pass/Fail
T nom T min T max
20 C -40 C 85 T
BT Nom |[1Mbps| 1 0 hop -23.66 -31.89 -29.85 -10,-20 Pass
BT Nom |[2Mbps| 1 0 hop -29.56 -25.82 -28.04 -10,-20 Pass
BT Nom |[3Mbps| 1 0 hop -30.39 -28.88 -29.36 -10,-20 Pass
BLE 1Mbps| 1 00 2402 -21.02 -20.46 -22.80 -10,-20 Pass
BLE 1Mbps| 1 39 2480 -34.41 -33.70 -36.02 -10,-20 Pass
Bluetooth Normal mode and Bluetooth 4.0 - LE OOB worse case
BT-00B_2402_LE_LTNV RBwW:1.00MHz ’
Max.OBE:2.3995GHz VBE:3.00MHz
% Max.OBE:-20.46dBm SWT:200ms seamToN LAs
15{{eedeecidad ‘ fescectiaach N E
10 |
o] |
- |
15 |
20 |
25 i
309 }=rodrnes
T | N |
pe
. |
65]!}-
go4t---{----}-
75
-80
% || i SRS B PR ARl Y i SR R e
-30 |
95 -
2.3985GHz 2.3995GHz 2.484GHz 2.485GHz
Note: Normal and extreme condition can refer to the section 1.7 of this test report.
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3.6 Transmitter spurious emissions

3.6.1Limit of Transmitter spurious emissions

Spurious emission limits for transmitter:;

SUBCLAUSE 4.3.1.9.2 and 4.3.2.8.2
MAXIMUM POWER
FREQUENCY RANGE E.R.P. (£ 1 GHZ) BANDWIDTH
E.ILR.P. (> 1 GHZ)
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
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 to 862 MHz -54 dBm 100 kHz
862 MHz to 1 GHz -36 dBm 100 kHz
1 GHzto 12,75 GHz -30 dBm 1 MHz

3.6.2Measuring Instruments

The measuring equipment is listed in the section 7 of this test report.

3.6.3Test Procedures

1. The measurement procedure follows the clause 5.3.10.2.2 of the ETSI EN 300 328 V1.8.1
(2012-06).

2. The EUT was placed on a turntable with 1.5m height.

3. The test distance between the receiving antenna and the EUT is 3meter below 1GHz frequency
range, and 3 meter which is in far field test condition for measured frequency above 1GHz, while
the receiving (test) antenna is kept at 1.5 meter height.

4. Set EUT in continuous transmitting with maximum output power.

5. The table was rotated from 0 to 360 degree to search the highest radiated emission.

6. Repeating step 3 and 4 for each polarization and channel to find the worst emission level.

7. The results obtained are compared to the limits in order to prove compliance with the requirement.
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3.6.4Test Setup

Conducted Test Setup:

EUT i

Spectrum Analyzer

Radiated Test Setup:

<Below 1GHz>

RX Antenna

EUT |.4 Im

—

Turntable
o
Spectrum Analyzer
<Above 1GHz>
EUT Im -

Turntable
oG
Spectrum Analyzer
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3.6.5Test Results for Conducted Setup

Test Mode : Bluetooth (1Mbps) CHOO (2402MHz) for Ant. 1 Temperature : 24~26°C
Test Engineer : [Eric Shih Relative Humidity : (42~44%
20 Level {(dBm) Date: 20141209
5.0
10.0
250 3 300328-TX
40.0
55.0
2
70.0
1
85.0
10055 1000. 3000. 5000. 7000. 9000. 11000. 12750
Frequency (MHz)
Site - 03CHO7-HY
Condition : 300328-TX ANT GAIN+3.2 2.4G
Over Limlt Readintenna Cahkle Anx  Aux?
Freq Level Limlt Line Lewel Factor Loss Factor Factor Remark
MH= dBn 1B dBn dBm 1B dB 1B dB
1 184,78 -78.14 -24.14 -54,00 -83.84 3,20 2,50 0.00 0.00 BMS
2 500,50 -66.24 -12.24 -54.00 -71.84  3.20 2,50 0.00 0.00 RMS
3 4806.00 -20.67 -0.67 -30.00 -36.37  3.20 2,50 0.00 0.00 EMS
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Test Mode : Bluetooth 4.0 - LE CH39 (2480MHz) for Ant. 1 Temperature : 24~26°C
Test Engineer : [Eric Shih Relative Humidity : (42~44%
20 Level {dBm) Date: 2014-11-29
5.0
10.0
250 300328-TX
1
-40.0
-55.0
-70.0
85.0
10055 1000. 3000. 5000. 7000. 9000. 11000. 12750
Frequency {MHz)
Site : 03CHO7-HY
Condition : 300328-TX ANT GAIN+3.2 2.4G
Over Limit Readéntenna Cable Aux  Aux?
Freq Level Limit Line Lewvel Factor Loss Factor Factor Remark
MH= dBm 1B dBm dBm fik:] fik:) fik:) iB
1 4962,00 -36.35  -6.35 220,00 -42.05  32.20 2,50 0,00  0.00 EM®
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3.6.6 Test Results for Radiated Setup (Cabinet Radiation)

Test Mode : Bluetooth (1Mbps) CH78 (2480MHz) for Ant. 1 Temperature : 23~24C

Test Engineer : [Pony Chen Relative Humidity : (43~44%

Polarization : Horizontal

10 Level (dBm) Date: 2014-12-02

-20
J00328-TX

40 ’J 7

-60

-80

'10025 1000. 3000. 5000. T000. 9000. 11000. 12750

Frequency {MHz)

Site : B5CH@3-HY
Condition : 308328-TX HORIZONTAL
Power : From System

Over Limit Read
Freq Level Limit Line Lewvel Factor Pol/Phase

MHz dBm dB dBm dBm dB

1 298.99 -77.55 -41.55 -36.0@ -65.18 -12.37 HORIZONTAL
2 361.60 -75.20 -39.20 -36.80 -65.15 -10.85 HORILZONTAL
3 2236.08 -56.92 -26.92 -30.00 -65.11 8.19 HORIZONTAL
4 2776.98 -55.10 -25.10 -30.00 -64.71 9.61 HORIZONTAL
5 4959.8@ -51.80 -21.80 -30.60 -67.89 15.29 HORIZONTAL
b 8928.90 -46.69 -16.69 -30.80 -71.84 24,35 HORIZONTAL
7 @ 11888.75 -42.15 -12.15 -38.00 -71.81 28.86 HORIZONTAL
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Test Mode : Bluetooth (1Mbps) CH78 (2480MHz) for Ant. 1 Temperature : 23~24°C
Test Engineer :|Pony Chen Relative Humidity : (43~44%

Polarization : Vertical
qoLevel ([dBm) Date: 2014-12.02
0
20
300328-TX
40 ’J 4 . 7
3 4
-60
2
80—
10055 1000, 3000. 5000. 7000. 9000. 11000. 12750
Frequency (MHz)
Site : B5CHB3-HY
Condition : 300328-TX VERTICAL
Power : From System
Over Limit Read
Freq Level Limit Line Level Factor Pol/Phase
MHz dBm dB dém  dBm dB
1 298.90 -84.35 -48.35 -36.80 -72.42 -11.93 VERTICAL
2 957.30 -76.72 -40.72 -36.80 -75.23 -1.49 VERTICAL
3 2298.00 -54.70 -24.70 -30.80 -63.24 8.54 VERTICAL
4 2776.8@ -55.12 -25.12 -30.00 -64.55 9.43 VERTICAL
5 4959.80 -45.84 -15.84 -30.80 -61.25 15.41 VERTICAL
6 8871.80 -45.56 -15.56 -30.80 -69.56 24.80 VERTICAL
7 @ 11561.25 -42.69 -12.69 -30.00 -71.74 29.85 VERTICAL
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Test Mode : Bluetooth 4.0 - LE CH39 (2480MHz) for Ant. 1 Temperature : 23~24C
Test Engineer : [Pony Chen Relative Humidity : (43~44%

Polarization : Horizontal

4oLeve! (dBm) Date: 2014-12-02

0

20

300328-TX
40 ’J 7
i
5
3 4
60
7
80
10055 1000 3000. 5000. 7000. 9000. 11000. 12750
Frequency (MHz)
Site : B5CHBe3-HY
Condition : 300328-TX HORIZOMTAL
Power : From System
Over Limit Read
Fregq Level Limit Line Lewel Factor Pol/Phase
MHz dBm dB dBm dBm dB

1 298.99 -76.98 -48.98 -36.00 -64.61 -12.37 HORIZONTAL

2 361.608 -75.63 -39.63 -36.00 -65.58 -106.05 HORIZONTAL

3 2274.09 -54.66 -24.66 -30.80 -63.82  8.36 HORIZONTAL

4 2994.00 -54.58 -24.58 -30.80 -64.98 10.40 HORIZONTAL

5 4959.66 -49.34 -19.34 -36.00 -64.63 15.29 HORIZONTAL

6 8967.80 -45.91 -15.91 -30.80 -70.39 24.48 HORIZONTAL

7 @ 11561.25 -41.74 -11.74 -3@.@0@ -71.01 29.27 HORIZONTAL
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Test Mode : Bluetooth 4.0 - LE CH39 (2480MHz) for Ant. 1 Temperature : 23~24°C
Test Engineer :|Pony Chen Relative Humidity : (43~44%

Polarization : Vertical
10|_e|,re| (dBm) Date: 2014-12-02
0
20
300328-TX
40 H 5 5 7
3 4
60
2
80|
10055 4000, 3000. 5000. 7000. 9000. 11000. 12750
Frequency (MHz)
Site : B@5CHB3-HY
Condition : 300328-TX VERTICAL
Power : From System
Over Limit Read
Freq Level Limit Line Lewel Factor Pol/Phase
MHz dBm dB dBm dBm dB
1 232.90 -84.94 -48.94 -36.90 -69.59 -15.35 VERTICAL
2 957.30 -78.16 -42.16 -36.800 -76.67 -1.49 VERTICAL
3 2276.80 -52.01 -22.01 -30.00 -60.44  8.43 VERTICAL
4 2846.00 -52.86 -22.86 -30.80 -62.60 9.74 VERTICAL
5 4959.00 -43.59 -13.59 -30.80 -59.80 15.41 VERTICAL
6 7449.00 -45.25 -15.25 -30.00 -68.38 23.13 VERTICAL
7 @ 11471.25 -42.61 -12.61 -30.88 -71.70 29.89 VERTICAL
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4 Receiver Parameters
4.1 Receiver spurious emissions

4.1.1Limit of Receiver spurious emissions

FHSS spurious emission limits for receivers:

SUBCLAUSE 4.3.1.10.2
MAXIMUM POWER
FREQUENCY RANGE ER.P. (£ 1GHZ) Mgﬁigﬁgﬁw
E.l.LR.P. (> 1 GHZ)
30 MHz to 1 GHz -57 dBm 100kHz
1 GHz to 12,75 GHz -47 dBm 1MHz
WLAN spurious emission limits for receivers
SUBCLAUSE 4.3.2.9
MEASUREMENT
FREQUENCY RANGE MAXIMUM POWER, E.R.P. BANDWIDTH
30 MHz to 1 GHz -57 dBm 100kHz
1 GHz to 12,75 GHz -47 dBm 1MHz

4.1.2Measuring Instruments

The measuring equipment is listed in the section 7 of this test report.

4.1.3Test Procedures

1. The measurement procedure follows the clause 5.3.11.2.2 of the ETSI EN 300 328 V1.8.1
(2012-06).

2. The EUT was placed on a turntable with 1.5m height.

3. The test distance between the receiving antenna and the EUT is 3meter below 1GHz frequency
range, and 3 meter which is in far field test condition for measured frequency above 1GHz, while
the receiving (test) antenna is kept at 1.5 meter height.

4. Set EUT in receiving mode.

5. The table was rotated from 0 to 360 degree to search the highest radiated emission.

6. Repeating step 3 and 4 for each polarization and channel to find the worst emission level.

7. The results obtained are compared to the limits in order to prove compliance with the requirement.
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4.1.4Test Setup
Conducted Test Setup:

EUT i

Spectrum Analyzer

Radiated Test Setup:

<Below 1GHz>

RX Antenna

Turntable
o
Spectrum Analyzer
<Above 1GHz>
EUT Im -

Turntable
oG
Spectrum Analyzer
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4.1.5Test Results for Conducted Setup

Test Mode : Bluetooth (1Mbps) CHOO (2402MHz) for Ant. 1 Temperature : 24~26°C
Test Engineer : [Eric Shih Relative Humidity : (42~44%
10Le\.rt-»l {dBm) Date: 20141209

213

325

43.8 J003Z5RX

-55.0

66.3 WW

775

-88.8

10025 1000. 3000. 5000. 7000. 9000. 11000. 12750

Frequency (MHz)
Site : 03CHO7-HY
Condihon : 300328-RX ANT GAIN+3.2 24G

No significant emission found.
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4.1.6 Test Results for Radiated Setup (Cabinet Radiation)

Test Mode : Bluetooth (1Mbps) CH78 (2480MHz) for Ant. 1 Temperature : 23~24C
Test Engineer : [Pony Chen Relative Humidity : (43~44%
Polarization : Horizontal
20 Level (dBm) Date: 20141202
-30
-40
300328 RX
-50
5 B
60 3 4
-0
1 2
80
-90
'10025 1000, 3000. 5000. 7000, 2000. 11000. 12750
Frequency (MHz)
Site : BSCHBe3-HY
Condition : 308328-RX HORIZONTAL
Power : From System
Over Limit Read
Fregq Level Limit Line Lewvel Factor Pol/Phase
MHz dBm dB dBm dBm dB
1 151.23 -79.58 -22.58 -57.8@ -66.85 -13.45 HORIZONTAL
2 541.50 -79.32 -22.32 -57.80 -72.56 -6.76 HORIZONTAL
3 2418.08 -61.34 -14.34 -47.80 -53.28 -8.86 HORIZONTAL
4 5661.08 -68.73 -13.73 -47.80 -68.52 -8.21 HORIZONTAL
5 7701.08 -58.61 -11.61 -47.80 -63.37 4.76 HORIZONTAL
6 @ 18413.75 -58.85 -11.85 -47.08 -65.83  7.78 HORIZONTAL
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Test Mode : Bluetooth (1Mbps) CH78 (2480MHz) for Ant. 1 Temperature : 23~24C
Test Engineer : [Pony Chen Relative Humidity : (43~44%

Polarization : Vertical
joLevel ([@Bm) Date: 2014-12-02
-30
40
300328-RX
-50
B
5
60 2 4
70
2
80/,
-90
10035 1000. 3000. 5000. 7000. 8000. 11000. 12750
Frequency {MHz)
Site ¢ B5CHO3-HY
Condition : 388328-RX VERTICAL
Power : From System
Over Limit Read
Freq Level Limit Line Level Factor Pol/Phase
MHz dBm dB dBm  dBm dB
1 151.23 -83.76 -26.76 -57.0@ -70.63 -13.13 VERTICAL
2 957.30 -78.24 -21.24 -57.8@ -76.75 -1.49 VERTICAL
3 2654.09 -60.86 -13.86 -47.80 -53.86 -7.80 VERTICAL
4 5730.80 -61.68 -14.68 -47.88 -61.73  @.85 VERTICAL
5 8370.80 -59.14 -12.14 -47.80 -64.14 5.80 VERTICAL
6 @ 11349.00 -58.00 -11.80 -47.90 -66.58 8.58 VERTICAL
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5 Adaptivity Test
5.1 Adaptivity and Receiver Blocking
5.1.1Limit of Adaptivity and Receiver Blocking

Only for adaptive systems and RF Output Power > 10 dBm
LBT based Detect and Avoid (Load Based Equipment with spectrum sharing mechanism IEEE Std.):

LBT based spectrum sharing mechanism may implement IEEE Std. 802.11-2007 clauses 15, 17, 18 or
19, in IEEE Std. 802.11n-2009, clause 20 or in IEEE Std. 802.15.4-2006,

Short Control Signaling Transmissions shall have a maximum duty cycle of 10 % within an observation
period of 50 ms.

5.1.2Measurement Instruments

The measuring equipment is listed in the section 7 of this test report.

5.1.3Test Procedures

1. The measurement procedure follows the clause 5.3.7.2.1 of the ETSI EN 300 328 V1.8.1
(2012-06).

2. For conducted measurements on devices with multiple transmit chains and receive chains. The
power splitter/combiner shall be used to combine all the transmit/receive chains (antenna outputs)
into a single test point. The insertion loss of the power splitter/combiner shall be taken into account.

5.1.4Test Setup

Spectrum
Analyzer

Splitier! Companion
EUT ! Combiner Direct. Coupler - Device
- - AT,

A J

A

Signal
Generator
(Interferer)

| Signal
Generator

(Blocker)

Splitter/
Combiner
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5.1.5Support Unit used in test configuration and system

Iltem Instrument Manufacturer Model No. Characteristics
1. WLAN AP Motorola AP7131IN Dual Band AP
2. Notebook Lenovo E335 FTP/LAN

5.1.6 Test Results of Adaptivity and Receiver Blocking

Equipment Information:

] | Non-Adaptive Equipment

The maximum RF output power (E.I.R.P.) dBm:

The maximum (Corresponding) Duty Cycle : %

X1 | Adaptive Equipment without the possibility to switch to a non-adaptive mode:

X | The equipment has implemented an LBT based DAA mechanism:

[] The equipment is Frame Based equipment

[] The equipment is Load Based equipment

[ ] The equipment can switch dynamically between Frame Based and Load Based

equipment

] | The equipment has implemented an non-LBT based DAA mechanism
(1| The equipment can operate in more than one adaptive mode

X | Adaptive Frequency Hopping using other forms of DAA (non-LBT based)
[] | Adaptive Equipment which can also operate in non-adaptive mode

. Data Rate Nominal Test
Modulation . . Channel Test Result
(single) Bandwidth Frequency
] 00 2402 MHz PASS
BT Nom GFSK 1Mbit/s 1MHz
78 2480 MHz PASS

Note: The CCA time is declared by the manufacturer.
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5.1.7 Test Plots of Adaptivity Test

BT Nom 2402MHz

Maximum Channel Occupancy Time = 2.911 ms

Minimum ldle Period = 7.005 ms

Agilent Spectrum Analyzer - Swept SA

Center Freq 2.402000000 GHz
PNO:

: Wids
IF Gain:Low

03.02-23 PH et 10, 2034
d= Frequency

Center Freq
2402000000 GHz|
StartFreq
2.402000000 GHz,
Stop Freq
2.402000000 GHz|

) Avg Typs: RMS
™ Trig: Free Run
Atten: 10 45

Ref 0.00 dBm

W

v Mﬂ‘rmm

Center 2.402000000 GHz Span 0 Hz|
Res BW 300 kHz Sweep 101.3 ms (40001 pts)

FUNCTION  FUNCTION wIDTH u VALUE

#VBW 1.0 MHz*

= sTaTUS

Agilent Spectrum Analyzer - Swept SA

Center Freq 2.402000000 GHz
o == Trig:Free Run
IFGai Atten: 10 4B

164 0O M
Avg Type: RMS e Frequency

Ref 0.00 dBm

Center 2402000000 GHz

Res BW 300 kHz #VBW 1.0 MHz*

= STATUS.

Detection Level = -61.00dBm/MHz
Interference dwell time = 60 seconds

Transmission abort within Maximum Channel
Occupancy Time after interference added and the
short control signaling is less than 10% duty cycle

Agilent Spectrum Analyzer - Swept SA

Marker 1 2.488500000000 GHz Avg Type: RMS
PNO: Fast ~+- 1rig:Free Run

Atten: 10 dB

Ref 0.00 dBm

Center 2.4020 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz*

uss sTatus

Span 200.0 MHz
#Sweep 500 ms (1001 pts)

gilent Spectrum Analyzer - Swept 5A

ACen(er Freq 2.402000000 GHz
PHO: Widp -

1FGain:Law

Frequency

Center Freq|
2.402000000 GHz|

StartFreq
2.402000000 GHz|

Avg Type: RMS
Trig: Free Run
#Atten: 10 4B

Ref 0.00 dBm

Center 2.402000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 1.0 MHz* Sweep 70.00 s (40001 pts))

uss STATUS

Note: Detection Level = -70 + 20 — EIRP + Gain for conducted measurement.
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BT Nom 2480MHz

Maximum Channel Occupancy Time = 2.908 ms Minimum Idle Period = 924.7 s

Agilent Spectrum Analyzer - Swept SA

Center Freq 2.480000000 GHz N Avg Type: RMS ' ‘ Frequency
e

SN Trig: Fres Run
[FGainLaw Aten: 10 4B m

Agilent Spectrum Analyzer - Swept SA

‘Center Freq 2.480000000 GHz ) Avg Type: RMS Frequency
PN

5 We e Trig:Free Run
IFGainLow  Atten: 10 45 m
142

Center Freq
2480000000 GHz|
StartFreq|
I 2.480000000 GHz|

Center 2.480000000 GHz ]

Res BW 300 kHz #VBW 1.0 MHz*

Ref 0.00 dBm

Refl 0.00 dBm
|

' Center Freq
2.4B0000000 GHz

StartFreq

2.480000000 GHz|

Center 2.480000000 GHz
Res BW 300 kHz #VBW 1.0 MHz*

2,908 ms| (&)
Pk

= sTaTUS = STATUS.

Detection Level = -61.00dBm/MHz Transmissi_on abort v_vithin Maximum Channel
Interf dwell time = 60 d Occupancy Time after interference added and the
nterierence dwell ime = 60 seconds short control signaling is less than 10% duty cycle

Agilent Spectrum Analyzer - Swept S& Agilent Spectrum Analyzer - Swept SA
Marker 1 2.395000000000 GH i Avg Type: RMS Center Freq 2.480000000 GHz i Avg Type: RMS LR
W Trig: Free Run B Trig: Fres Run
Atten: 10 dB ai Atten: 10 dB

Ref 0.00 dBm Ref 0.00 dBm

Center Freq|
2.480000000 GHz|

‘StartFreq|
2.480000000 GHz|
StopFreq
2.480000000 GHz|
CF Step
300.000 kHz

rrrmwmwmwmmmwn'mmwmmwmmmmnwmnm\

Center 2.4800 GHz Span 200.0 MHz Center 2.480000000 GHz Span 0 Hz
#Res BW 1.0 MHz #/BW 3.0 MHz* #Sweep 500 ms (1001 pts) Res BW 300 kHz #VBW 1.0 MHz* Sweep 70.00 s (40001 pts))

= sTaTUS = STATUS.

Note: Detection Level = -70 + 20 — EIRP + Gain for conducted measurement.
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Zoom-in plot when the interference injected at 0 sec

BT Nom 2402MHz

BT Nom 2480MHz

Detection Level = -61.00dBm/MHz
Interference dwell time = 60 seconds

Detection Level = -61.00dBm/MHz
Interference dwell time = 60 seconds

Agilent Spectrum Analyzer - Swept SA

Center Freq 2.402000000 GHz C O AvgTypens
-

e - Trig: Free Run
IF GainiLow ___ RAtten: 10 dB

Ref 0.00 dBm

Center 2.402000000 GHz P
Res BW 300 kHz #VBW 1.0 MHz* Sweep 70.00 s (40001 pts)

= sTaTUS

Agilent Spectrum Analyzer - Swept SA

Center Freq 2480000000 GHz . Avg Type: RIS
e

"Whip > Trig: Free Run |
IFGainiL aw Atten: 10 4B oerl

U301 PMDec 10,2014
TAcE Frequency

Ref 0.00 dBm

Center Freq
2.4B0000000 GHz

StartFreq
2.480000000 GHz|
StopFreq
2.480000000 GHz|
CF Step
300.000 kHz

memmmmmmmwmﬂmrmmwmmwmm

Center 2.480000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 1.0 MHZ* Sweep 70.00 s (40001 pts))

= STATUS.

Aggregation Time during interference =
2.91ms x (N=12) = 34.92 ms
Accumulated COT is less than 40ms.

Aggregation Time during interference =
2.91ms x (N=2) = 5.82ms

Accumulated COT is less than 40ms.

Agilent Spectrum Analyzer - Swept SA

‘Center Freq 2.402000000 GHz )
BNG: Wide e Trig: Externall
I Gain:Low Atten: 10 dB

Avg Typs: RMS

Ref 0.00 dBm

Center 2.402000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 1.0 MHz* Sweep 5.000 s (40001 pts)

= sTaTUS

Agilent Spectrum Analyzer - Swept SA

Center Freq 2.480000000 GHz Avg Type: RMS TRy
B

o w Trig: External v
B . 4 m
Center Freq|

2.480000000 GHz|

Ref 0.00 dBm

Center 2.480000000 GHz p
Res BW 300 kHz #VBW 1.0 MHZ* Sweep 5.000 s (40001 pts))

= STATUS.

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX: 886-3-328-4978

Page Number 1 42 of 45
Report Issued Date : Jan. 12, 2015
Report Version : Rev. 01

Report Template No.: BU5-ER328181 Version 1.0



oo as. CE Radio Test Report Report No. : ER400971A

6 Photographs of Radiated Emission Test Configuration
LF
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7 List of Measuring Equipment

. . Calibration
Instrument | Manufacturer | Model No. Serial No. | Characteristics Date Test Date Due Date Remark
Spectrum Rohde & Nov. 27, 2014 ~ Conducted
FSP40 100055 9kHz~40GHz | Jun. 09, 2014 Jun. 08, 2015
Analyzer Schwarz Dec. 09, 2014 (THO2-HY)
13100030SN Nov. 27, 2014 ~ Conducted
Power Meter DARE RPR3006W 9kHz~6GHz | Sep. 30, 2014 Sep. 29, 2015
031 Dec. 09, 2014 (THO2-HY)
Thermal - Nov. 27, 2014 ~ Conducted
Ten Billion TTH-D3SP | TBN-930701 N/A Jul. 17, 2014 Jul. 16, 2015
Chamber Dec. 09, 2014 (THO2-HY)
. Rohde & Nov. 27, 2014 ~ Conducted
Signal Analyzer FSQ 200578/026 | 20Hz~26.5GHz | Feb. 11, 2014 Feb. 10, 2015
Schwarz Dec. 09, 2014 (THO2-HY)
Signal
g Rohde & Dec. 10, 2014~ Conducted
Generator SMJ100A 101375 9kHz~6GHz Feb. 19, 2014 Feb. 18, 2015
Schwarz Dec. 11, 2014 (THO2-HY)
(Interferer)
Signal
Rohde & Dec. 10, 2014~ Conducted
Generator SMU200A 103008 9kHz~3GHz May 13, 2014 May 12, 2015
Schwarz Dec. 11, 2014 (THO2-HY)
(Blocker)
Spectrum ) Dec. 10, 2014~ Conducted
Agilent N9030A MY52350276| 3Hz~44GHz Mar. 10, 2014 Mar. 09, 2015
Analyzer Dec. 11, 2014 (THO2-HY)
Spectrum ) Radiation
Agilent N9010A MY53470118( 10Hz~ 44GHz | Feb. 10, 2014 | Dec. 02, 2014 | Feb. 09, 2015
Analyzer (O5CHO03-HY)
. Radiation
Bilog Antenna TDK HLP-3003C 130776 30MHz ~ 3GHz | Dec. 12, 2013 | Dec. 02, 2014 | Dec. 11, 2014
(05CHO03-HY)
Double Ridged .
. SCHWARZBE BBHA 9120 Radiation
Guide Horn BBHA 9120 D 1GHz ~ 18GHz | Mar. 03, 2014 | Dec. 02, 2014 | Mar. 02, 2015
CK D 1212 (05CHO3-HY)
Antenna
. Radiation
Amplifier EMCI EMC001830 980191 10MHz~8GHz | Jan. 27, 2014 | Dec. 02, 2014 | Jan. 26, 2015
(05CHO03-HY)
- . Radiation
Preamplifier Agilent 8449B 3008A02665 | 1GHz~26.5GHz | Feb. 10, 2014 | Dec. 02, 2014 | Feb. 09, 2015
(05CHO03-HY)
) Radiation
Antenna Mast ChainTek MD-200 1308055 1m ~4m N/A Dec. 02, 2014 N/A
(05CHO03-HY)
) 0 degree ~ Radiation
Turn Table ChainTek T-150S 1308010 N/A Dec. 02, 2014 N/A
360 degree (O5CHO03-HY)
Spectrum Rohde & Nov. 29, 2014 ~ Radiation
FSV30 101749 10Hz ~ 30GHz | Feb. 10, 2014 Feb. 09, 2015
Analyzer Schwarz Dec. 09, 2014 (03CHO7-HY)
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8 Uncertainty Evaluation

Test Item Uncertainty

Occupied Channel Bandwidth +0.49 %

RF output power, conducted +0.61 dB

Power density, conducted +0.60 dB

Radiated emissions +2.79 dB

Temperature +0.8 °C

Humidity +3 %

Time +0.33 %
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CE Radio Test Report

APPLICANT . Texas Instruments Incorporated
EQUIPMENT . WIiFi and Bluetooth Module
BRAND NAME : Texas Instruments

MODEL NAME : WL18MODGI

STANDARD : ETSI EN 300 328 V1.8.1 (2012-06)
TEST DATE(S) : Nov. 18, 2014 ~ Dec. 15, 2014

The measurement shown in this test report is tested in accordance with
the test procedures given in EN 300 328 V1.8.1 (2012-06).

The test results in this report apply exclusively to the tested model / sample.

Without written approval of SPORTON INTERNATIONAL INC., the test report
shall not be reproduced except in full.

Reviewed by: Joseph Lin / Supervisor
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Approved by: Jones Tsai / Manager
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SUMMARY OF TEST RESULT

CLAUSE
TEST PARAMETER PASS/FAIL REMARK
(EN 300 328)
Transmitter Parameters
43.1.1 . :
Maximum Transmit Power PASS -
43.2.1
Maximum Equivalent Isotropically Radiated Only applicable for
4.3.2.2 ] PASS modulations
Power (E.I.R.P.) Spectral Density other than FHSS
4.3.1.7 , .
Occupied Channel Bandwidth PASS -
4.3.2.6
4.3.1.3 . . .
4314 Frequency Hopping Requirements Not Performed | Only applicable for FHSS
4.3.1.8 ) . L . P
4327 Transmitter spurious emissions in OOB PASS Under limit 3.80 dB
43.1.9 _ . . Under limit 11.77 dB
4328 Transmitter spurious emissions PASS at 4824.000 MHz
Receiver Parameters
4.3.1.10 . . . Under limit 8.50 dB
4329 Receiver spurious emissions PASS at 1330.000 MHz
Adaptive Test Item
4.3.1.6 -
Adaptivity PASS Only applicable for
4.3.25 . .
adaptive equipment
4.3.1.11 . .
Receiver Blocking PASS Output Power >10dBm
4.3.2.10
Non-Adaptive Test Item
43.1.2 .
4323 Duty cycle, Tx-Sequence, Tx-gap Not Required Only applicable for
— non-adaptive equipment
4.3.1.5
4324 Medium Utilisation (MU) factor Not Required Output Power >10dBm

Note: WiFi belongs to adaptive equipment and EIRP > 10dBm.
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1 General Description

1.1 Applicant

Texas Instruments Incorporated
12500 TI Boulevard, M/S 8751, Dallas, TX 75243, USA

1.2 Manufacturer
Jorjin Technologies Inc

17F, No. 239, Sec. 1, Datong Rd., Xizhi Dist., New Taipei City 221, Taiwan

1.3 Product Feature of Equipment Under Test

Product Feature

Equipment WiFi and Bluetooth Module
Brand Name Texas Instruments
Model Name WL18MODGI

WLAN 11a/b/g/n HT20/HT40
Bluetooth v4.0 EDR/LE
HW Version WG7837-T0B

EUT Stage Identical Prototype

Remark:The above EUT's information was declared by manufacturer. Please refer to the
specifications or user's manual for more detailed description.

EUT supports Radios application
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1.4 Product Specification subjective to this standard

Product Specification subjective to this standard
Transmitter / Receiver Frequency

2400 MHz ~ 2483.5 MHz

Range
Number of Channels 13
Channel Spacing 5 MHz

<Ant. 1>

802.11b : 19.30 dBm

802.11g : 19.80 dBm

. 802.11n HT40 : 17.50 dBm

Maximum EIRP Average Power SISO <Ant. 1>

802.11n HT20 : 19.10 dBm

MIMO <Ant. 1+2>

802.11n HT20 : 19.90 dBm

802.11b : DSSS (DBPSK / DQPSK / CCK)
802.11g/n: OFDM (BPSK / QPSK / 16QAM / 64QAM)

Type of Modulation

Ant. 1 Ant. 2
802.11 b V -
802.11 ¢ V -
Antenna Function for Transmitter e st \Y/ -
SISO
802.11n HT20
MIMO v v
802.11n HT40 \Y -
Power Supply Battery / AC Adapter

Note: For other wireless features of this EUT, test report will be issued separately.

Antenna Information
Antenna Type Brand 2.4GHz~2.5GHz 4.9GHz~5.8GHz
PCB Ethertronics -0.6 4.5
Dipole LSR 2 2
PCB Laird 2
Chip Pulse 3.2 4.2
PIFA LSR 2 3
Chip TDK 2.4 3.96

1.5 Modification of EUT

No modifications are made to the EUT during all test items.
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1.6 Testing Facility

Test Site SPORTON INTERNATIONAL INC.

No. 52, Hwa Ya 1* Rd., Hwa Ya Technology Park,
Kwei-Shan Hsiang, Tao Yuan Hsien, Taiwan, R.O.C.
TEL: +886-3-327-3456

FAX: +886-3-328-4978

Sporton Site No. :

THO2-HY ; 03CHO7-HY

Test Site Location

Test Site No.

Test Site SPORTON INTERNATIONAL INC.

No. 13-1&14-1, Lane 19, Wen 33rd St. Kwei-Shan Hsiang, Tao Yuan
Hsien, Taiwan, R.O.C.

TEL: +886-3-318-0787/+886-3-318-0792

FAX: +886-3-318-0287

Sporton Site No. :

05CHO3-HY

Test Site Location

Test Site No.

1.7 Applied Standards

According to the specifications of the manufacturer, the EUT must comply with the requirements of
ETSI EN 300 328 V1.8.1 (2012-06).

Note: All test items were verified and recorded according to the standards and without any deviation
during the test.

1.8 Test Condition

Normal Voltage DC 5V
Normal Temperature | 20°C
Extreme Temperature | -40°C and 85C

Note: The test temperature was between -40°C ~ 85°C by manufacturer requested.
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2 Test Configuration of Equipment under Test

2.1 Descriptions of Test Mode

a. Preliminary tests were performed in different data rate and recorded the RF power output in the

following tables:

<Ant. 1>
2.4GHz 802.11b RF Output Power (dBm)

Channel CH 01 CH 07 CH 13
Frequency 2412 MHz 2442 MHz 2472 MHz
Avg. Power 16.00 15.80 16.10

2.4GHz 802.11g RF Output Power (dBm)

Channel CH 01 CH 07 CH 13
Frequency 2412 MHz 2442 MHz 2472 MHz
Avg. Power 12.20 16.40 16.10

2.4GHz 802.11n HT40 RF Output Power (dBm)

Channel CH 03 CH 07 CH 11
Frequency 2422 MHz 2442 MHz 2462 MHz
Avg. Power 9.90 14.10 13.90

SISO <Ant. 1>
2.4GHz 802.11n HT20 RF Output Power (dBm)

Channel CH 01 CH 07 CH 13
Frequency 2412 MHz 2442 MHz 2472 MHz
Avg. Power 12.30 15.70 15.30

MIMO <Ant. 1+2>
2.4GHz 802.11n HT20 RF Output Power (dBm)

Channel CH 01 CH 07 CH 13
Frequency 2412 MHz 2442 MHz 2472 MHz
Avg. Power 15.80 16.70 16.60

Note: The data rates of WLAN 802.11b/g/n were set in 1Mbps for 802.11b, 6Mbps for 802.11g,
and MCSO0 for HT40 for <Ant. 1>; MCSO for 802.11n HT20 for SISO <Ant. 1>; MCS12 for 802.11n
HT20 for MIMO < Ant. 1+2>due to the highest RF output power.

b. During radiated spurious emissions testing, the interface cables and equipment positions were
varied according to European Standard EN 300 328 VV1.8.1 (2012-06), and the frequency range of
radiation was investigated from 25 MHz to 12750 MHz.
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The following tables for radiated measurement, the worst cases were recorded in this report.

Test Modes
RE 802.11b 802.11g
DSSS OFDM
T« 802.11b CHO1 (2412MHz) for Ant. 1 802.11g CHO1 (2412MHz) for Ant. 1
802.11b CH13 (2472MHz) for Ant. 1 802.11g CH13 (2472MHz) for Ant. 1
Rx 802.11b CHO1 (2412MHz) for Ant. 1 -
Test Modes
802.11n HT20
RF OFDM
802.11n HT20 CHO1 (2412MHz) for SISO <Ant. 1>
TX 802.11n HT20 CHO1 (2412MHz) for MIMO <Ant. 1+2>
802.11n HT20 CH13 (2472MHz) for MIMO <Ant. 1+2>
Rx 802.11n HT20 CHO1 (2412MHz) for MIMO <Ant. 1+2>
Test Modes
802.11n HT40
RF OFDM
T« 802.11n HT40 CHO3 (2422MHz) for Ant. 1
802.11n HT40 CH11 (2462MHZz) for Ant. 1

Remark: All test modes of the Transmitter Radiated Spurious Emission (RSE) and Receiver Radiated
Spurious Emission (RSE) were tested; only the test worse data in bold of these modes were reported.

2.2 Connection Diagram of EUT Test Configurations

Adapter

—HEE 230 Vac /50 Hz

Evaluation board

Fixture
EUT
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2.3 Supported Unit used in test configuration and system

Item |Equipment |Trade Name (Model Name |FCC ID Data Cable |Power Cord
AC I/P:
FCC DoC/ .
' Unshielded, 1.2
1. |Notebook  |DELL Latitude Contains FCC ID: |N/A nshieide m
E6320 DS-BRCM1054 DC O/P:
QDS- Shielded, 1.8 m
2. |Fixture N/A N/A N/A N/A N/A
3, |Evaluation WG1300BEOO|N/A N/A N/A
board

2.4 EUT Operation Test Setup

For WLAN function, programmed RF utility, “RTTT” installed in the notebook make the EUT provide
functions like channel selection and power level for continuous transmitting and receiving signals.
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3 Transmitter Parameters

3.1 Maximum Transmit Power

3.1.1Limit of Effective Isotropic Radiated Power

SUBCLAUSE 4.3.1.1.2 and 4.3.2.1.2

TEST CONDITION

LIMIT

Normal and Extreme Temperature Conditions

20dBm (e.i.r.p)

3.1.2Measuring Instruments

The measuring equipment is listed in the section 7 of this test report.

3.1.3Test Procedure

a s b e

The measurement procedure follows the clause 5.3.2.2.1 of the ETSI EN 300 328 V1.8.1 (2012-06).
Placing the EUT in thermal chamber.

The EUT is connected to external power supply.
Setting thermal chamber temperature and power supply voltage at suitable values.

The EIRP = A+G+Y, where A is the power measured, G is the assembly gain of the individual

antenna of the EUT in dBi and Y is the additional beamforming gain of the EUT in dB if applicable,

here, Y=0.

6. The measurement duration is at least 1 second to ensure a minimum number of bursts (at least 10)

are captured.

3.1.4Test Setup

Power Cable connect to
dummy battery

DC Power supply

O

EUT

O O

Thermal Chamber

Power Meter
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3.1.5Test Results

Test Item : EIRP Power Temperature : 21~26C
Test Engineer : |Alex Lee Relative Humidity : |[51~54%
Conducted Power (dBm)
Extreme Extreme
Temperature
Temperature | Temperature Gain
Data Freq Nomal Low High i
Mod. | o2 | Nix | Channel (MHz.) 9 (dBi)
20 C -40 C 85 C
Ant. 1 [Ant. 2 |Ant. 1 [ Ant. 2| Ant. 1 | Ant. 2 | Ant. 1 | Ant. 2
11b | 1Mbps 1 1 2412 | 16.00 - 15.20 - 15.50 - 3.20 | 3.20
11b | 1Mbps 1 7 2442 | 15.80 - 15.30 - 15.40 - 3.20 | 3.20
11b | 1Mbps 1 13 2472 | 16.10 - 16.10 - 15.20 - 3.20 | 3.20
11g | 6Mbps 1 1 2412 | 12.20 - 12.60 - 10.80 - 3.20 | 3.20
11g | 6Mbps 1 7 2442 | 16.40 - 16.60 - 15.30 - 3.20 | 3.20
11g | 6Mbps 1 13 2472 | 16.10 - 16.30 - 15.10 - 3.20 | 3.20
HT20 | MCSO 1 1 2412 | 12.30 - 12.50 - 10.90 - 3.20 | 3.20
HT20 | MCSO 1 7 2442 | 15.70 - 15.90 - 14.50 - 3.20 | 3.20
HT20 | MCSO 1 13 2472 | 15.30 - 15.50 - 14.30 - 3.20 | 3.20
HT40 | MCSO 1 3 2422 9.90 - 10.20 - 8.70 - 3.20 | 3.20
HT40 | MCSO 1 7 2442 | 14.10 - 14.30 - 13.00 - 3.20 | 3.20
HT40 | MCSO 1 11 2462 | 13.90 - 14.10 - 12.90 - 3.20 | 3.20
HT20 | MCSO 2 1 2412 15.80 15.80 15.00 3.20
HT20 | MCSO 2 7 2442 16.70 16.70 15.80 3.20
HT20 | MCSO 2 13 2472 16.60 16.60 15.60 3.20
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EIRP Power (dBm)

Temperature | Temperature Tempgrature
Mod. | poie | Ne | Channel (T\;quz') '\;gn:éll _:g V‘YC ;;902 (I(_:Ii;ni:) =

Ant. 1| Ant. 2| Ant. 1 [ Ant. 2| Ant. 1| Ant. 2
11b | 1Mbps 1 1 2412 | 19.20 - 18.40 - 18.70 - 20 Pass
11b | IMbps | 1 7 2442 | 19.00 - 18.50 - 18.60 - 20 Pass
11b | 1Mbps 1 13 2472 | 19.30 - 19.30 - 18.40 - 20 Pass
11g | 6Mbps | 1 1 2412 |1540| - |1580| - |14.00| - 20 | Pass
11g | 6Mbps | 1 7 2442 |1960| - [1980| - |1850| - 20 | Pass
11g | 6Mbps | 1 13 2472 |1930| - |1950| - |1830| - 20 | Pass
HT20 | MCSO 1 1 2412 | 15.50 - 15.70 - 14.10 - 20 Pass
HT20 | MCSO 1 7 2442 | 18.90 - 19.10 - 17.70 - 20 Pass
HT20 | MCSO 1 13 2472 | 18.50 - 18.70 - 17.50 - 20 Pass
HT40 | MCSO 1 3 2422 | 13.10 - 13.40 - 11.90 - 20 Pass
HT40 | MCSO 1 7 2442 | 17.30 - 17.50 - 16.20 - 20 Pass
HT40 | MCSO 1 11 2462 | 17.10 - 17.30 - 16.10 - 20 Pass
HT20 | MCSO 2 1 2412 19.00 19.00 18.20 20 Pass
HT20 | MCSO 2 7 2442 19.90 19.90 19.00 20 Pass
HT20 | MCSO 2 13 2472 19.80 19.80 18.80 20 Pass

Note: EIRP = measured average conducted power (burst) + antenna gain.
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oo as. CE Radio Test Report Report No. : ER400971B

3.2 Maximum Equivalent Isotropically Radiated Power (E.I.R.P.) Spectral
Density

3.2.1Limit of Maximum Power Spectral Density

SUBCLAUSE 4.3.2.2.2

TEST CONDITION LIMIT
Normal and Extreme Temperature Conditions 10dBm / MHz

Remark: Maximum spectral power density is not applicable to FHSS system device.

3.2.2Measuring Instruments

The measuring equipment is listed in the section 7 of this test report.

3.2.3Test Procedure

1. The measurement procedure follows the clause 5.3.3.2.1 of the ETSI EN 300 328 V1.8.1 (2012-06).
2. These measurements shall only be performed at normal test conditions.
3. The measurement shall be repeated for the equipment being configured to operate at the lowest,
the middle, and the highest frequency of the stated frequency range.
4. The test procedure shall be as follows:
Step 1:

Connect the EUT to the spectrum analyzer and use the following settings:
Start Frequency 2400MHz
Stop Frequency 2483.5MHz
Resolution BW 10kHz
Video BW 30kHz
Sweep Points 8350
Detector RMS
Trace Mode Max Hold
Sweep time Auto
Step 2:
Add up the values for amplitude (power) for all the samples in the file.
Step 3:

Normalize the individual values for amplitude so that the sum is equal to the RF Output Power
(e.i.r.p.) measured.

Step 4:
Starting from the first sample in the file (lowest frequency), add up the power of the following
samples representing a 1 MHz segment and record the results for power and position (i.e. sample
#1 to #100). This is the Power Spectral Density (e.i.r.p.) for the first 1 MHz segment which shall be

recorded.
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e’ CE Radio Test Report Report No. : ER400971B

SPORTON LAB.

Step 5:
Shift the start point of the samples added up in step 4 by 1 sample and repeat the procedure in step

4 (i.e. sample #2 to #101).

Step 6:
Repeat step 5 until the end of the data set and record the radiated Power Spectral Density values for

each of the 1 MHz segments.
From all the recorded results, the highest value is the maximum Power Spectral Density for the EUT.

This value shall be recorded in the test report.

3.2.4Test Setup

s
=

Spectrum Analyzer

EUT
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3.2.5Test Results

Test Item : EIRP Power Density Temperature : 21~26C
Test Engineer : |Alex Lee Relative Humidity : |51~54%
Power Density
Conducted EIRP
Mod Data N Channel Freq. ;eonvlﬁ; AQEBGS“” ;eonv;ﬁ; Limit | Pass/
|| Rate | T MH2) | (dBm/MHz) (dBm/MHz) | (@Bm)| Fail
Ant. 1| Ant. 2| Ant. 1 [ Ant. 2| Ant. 1| Ant. 2

11b | 1Mbps 1 1 2412 6.22 - 3.20 | 3.20 | 9.42 - 10 Pass
11b | 1Mbps 1 7 2442 6.09 - 3.20 | 3.20 | 9.29 - 10 Pass
11b | IMbps | 1 13 2472 | 6.70 - 3.20 | 3.20 | 9.90 - 10 Pass
11g | 6Mbps | 1 1 2412 | 1.85 - 3.20 | 3.20 | 5.05 - 10 | Pass
11g | 6Mbps | 1 7 2442 | 5.88 - 3.20 | 3.20 | 9.08 - 10 Pass
11g | 6Mbps | 1 13 2472 | 5.30 - 3.20 | 3.20 | 8.50 - 10 Pass
HT20 | MCSO 1 1 2412 1.85 - 3.20 | 3.20 | 5.05 - 10 Pass
HT20 | MCSO 1 7 2442 5.07 - 3.20 | 3.20 | 8.27 - 10 Pass
HT20 | MCSO 1 13 2472 4.55 - 3.20 | 3.20 | 7.75 - 10 Pass
HT40 | MCSO 1 3 2422 | -3.40 - 3.20 | 3.20 | -0.20 - 10 Pass
HT40 | MCSO 1 7 2442 0.98 - 3.20 | 3.20 | 4.18 - 10 Pass
HT40 | MCSO 1 11 2462 0.59 - 3.20 | 3.20 | 3.79 - 10 Pass
HT20 | MCSO 2 1 2412 5.85 3.20 9.05 10 Pass
HT20 | MCSO 2 7 2442 5.93 3.20 9.13 10 Pass
HT20 | MCSO 2 13 2472 5.98 3.20 9.18 10 Pass
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3.3 Occupied Channel Bandwidth

3.3.1Limit of Occupied Channel Bandwidth
Occupied Channel Bandwidth fall completely within 2.4 GHz — 2.4835 GHz
3.3.2Measuring Instruments

The measuring equipment is listed in the section 7 of this test report.

3.3.3Test Procedure
1. The measurement procedure follows the clause 5.3.8.2.1 of the ETSI EN 300 328 V1.8.1 (2012-06).
2. The measurement shall be performed only on the lowest and the highest frequency within the stated

frequency range.
3. The test procedure shall be as follows:

Step 1:
Connect the EUT to the spectrum analyzer and use the following settings:
Center Frequency Channel under test
Resolution BW 1 % of the span
Video BW 3 x RBW
2 x Occupied Channel
Frequency Span Bandwidth (e.g. 40 MHz
for a 20 MHz channel)
Detector RMS
Trace Mode Max Hold
Step 2:

Wait until the trace is completed.
Find the peak value of the trace and place the analyzer marker on this peak.

Step 3:
Use the 99 % bandwidth function of the spectrum analyzer to measure the Occupied Channel

Bandwidth of the EUT.

3.3.4Test Setup

o
(=

EUT
Spectrum Analyzer
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3.3.5Test Results

Test Item : 99% Occupied BW Temperature : 21~26C
Test Engineer : |Alex Lee Relative Humidity : |[51~54%

Occupied Bandwidth

S Freq. Low Freq. High Limit
woa. | 222 || on | Fem | OGRS | T | T | e | e
Ant.1 ] Ant.2 [ Ant.1 [ Ant.2 [ Ant. 1 [ Ant.2 | Band)
11b [i1Mbps| 1 | 1 | 2412 | 14.76 - |2404.64] - |2419.40| - - Pass
11b [1Mbps| 1 | 13 | 2472 | 14.76 - |2464.64] - |2479.40| - - Pass
11g [6Mbps| 1 | 1 | 2412 | 17.00 - |2403.52| - |2420.52| - - Pass
11g |6Mbps| 1 | 13 | 2472 | 20.40 - |2461.68| - |2482.08| - - Pass
HT20 |MCSO| 1 | 1 | 2412 | 18.04 - |2403.00 - |2421.04| - - Pass
HT20 |[MCSO| 1 | 13 | 2472 | 19.44 - |2462.24| - |2481.68] - - Pass
HT40 [MCSO| 1 3 | 2422 | 35.92 - |2404.08 - |2440.00[ - - Pass
HT40 [MCSO| 1 | 11 | 2462 | 36.64 - |244368| - |2480.32| - - Pass
HT20 [MCSO| 2 | 1 | 2412 18.12 2402.96 2421.08 - Pass
HT20 |[MCSO| 2 | 13 | 2472 18.44 2462.80 2481.24 - Pass
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3.4 Transmitter unwanted emissions in the out-of-band domain

3.4.1 Transmitter unwanted emissions in the out-of-band domain limit

out-of-band domain limit

Spurious Domain Qut OFf Band Domain (O0B) ANocated Band Out Of Band Domain {O08) Spurious Domaim

c

a
L

2400MHz -28W 2400 MHz-BW  2400MHz ~ 24835MHz 24835 MHz+ BW 2 483,5MHz + 2BW
A: -10 dBm/MHz e.iep

8 -20 dBm/MHz efrp EW = Occupied Channe! Bandwidth in MHz or 1 MHz whichever is greater
C: Spurious Domain fimits

Figure 1: Transmit mask

3.4.2Measuring Instruments

The measuring equipment is listed in the section 7 of this test report.

3.4.3Test Procedures

1. The measurement procedure follows the clause 5.3.9.2.1 of the ETSI EN 300 328 v1.8.1
(2012-06).

2. The measurements shall be performed at both normal environmental conditions and at the
extremes of the operating temperature range.

3. For conducted measurements on devices with multiple transmit chains using the results for each of
the transmit chains for the corresponding 1 MHz segments shall be added and compared with the
transmit mask limit.

3.4.4Test Setup

EUT S

Spectrum Analyzer
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3.4.5Test Results

Test Item : OOB Emissions Temperature : 21~26C
Test Engineer : [Alex Lee Relative Humidity : |51~54%
Extreme Extreme
Temperature
Temperature [ Temperature
Nomal 5 e
Data Freq. oy '9 Limit .
Mod. Rate Ntx | Channel (MH2) (dBM/MHz) Pass/Fail
T nom T min T max
20 C -40 C 85 C
Ant.1 | Ant. 2 | Ant. 1 | Ant. 2 | Ant. 1 | Ant. 2
11b IMbps| 1 1 2412 [-37.02 - -35.86 - -34.39 - -10,-20 Pass
11b IMbps| 1 13 2472 [-34.43 - -34.08 - -33.96 - -10,-20 Pass
119 6Mbps| 1 1 2412 |-28.61| - |-28.61| - [-30.02| - -10,-20 Pass
119 6Mbps| 1 13 2472 [-13.80 - -14.77 - -14.65 - -10,-20 Pass
HT20 [MCSO| 1 1 2412 |-27.04| - [-29.32| - [-30.93| - -10,-20 Pass
HT20 MCSO| 1 13 2472 [-15.19 - -15.95 - -16.44 - -10,-20 Pass
HT40 MCSO| 1 3 2422 |-29.69 - -32.44 - -35.18 - -10,-20 Pass
HT40 MCSO| 1 11 2462 |-21.52 - -22.99 - -22.97 - -10,-20 Pass
HT20 MCSO| 2 1 2412 -24.71 -24.82 -27.96 -10,-20 Pass
HT20 MCSO| 2 13 2472 -16.90 -16.12 -18.07 -10,-20 Pass
WLAN OOB worse case
Low channel
‘Wifi-00B-1Tx_2472_11g06_NTNV Upper Band RBW:1.00MHz ’
Max.0BE:2.4840GHz VBW:3.00MHz
5 Max.D‘BE:»‘l‘3‘SUt‘ij‘ : ; : ; : S\A‘ITZU‘Dm‘s‘ mm‘-u.
15
10
o
10
15
-20
-25
-30
-40
s
sl
-85
-70
ki |
5]l
ol
JCT-HE (A R Y N A
-100
2.484GHz 2523.GHz
Note: Normal and extreme condition can refer to the section 1.7 of this test report.
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oo as. CE Radio Test Report Report No. : ER400971B

3.5 Transmitter spurious emissions

3.5.1Limit of Transmitter spurious emissions

Spurious emission limits for transmitter:;

SUBCLAUSE 4.3.1.9.2 and 4.3.2.8.2
MAXIMUM POWER
FREQUENCY RANGE E.R.P. (£ 1 GHZ) BANDWIDTH
E.ILR.P. (> 1 GHZ)
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
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 to 862 MHz -54 dBm 100 kHz
862 MHz to 1 GHz -36 dBm 100 kHz
1 GHzto 12,75 GHz -30 dBm 1 MHz

3.5.2Measuring Instruments

The measuring equipment is listed in the section 7 of this test report.

3.5.3Test Procedures

1. The measurement procedure follows the clause 5.3.10.2.2 of the ETSI EN 300 328 V1.8.1
(2012-06).

2. The EUT was placed on a turntable with 1.5m height.

3. The test distance between the receiving antenna and the EUT is 3meter below 1GHz frequency
range, and 3 meter which is in far field test condition for measured frequency above 1GHz, while
the receiving (test) antenna is kept at 1.5 meter height.

4. Set EUT in continuous transmitting with maximum output power.

5. The table was rotated from 0 to 360 degree to search the highest radiated emission.

6. Repeating step 3 and 4 for each polarization and channel to find the worst emission level.

7. The results obtained are compared to the limits in order to prove compliance with the requirement.
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3.5.4Test Setup

<Conducted Setup>

EUT S

Spectrum Analyzer

Radiated Test Setup:
<Below 1GHz>

RX Antenna

Turntable
o
Spectrum Analyzer
<Above 1GHz>
EUT Im .

Turntable
oo
Spectrum Analyzer
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3.5.5Test Results for Conducted Setup

Number of TX = 1, Ant. 1 (Measured)

Test Mode : 802.11b CH13 (2472MHz) for Ant. 1 Temperature : 24~26°C
Test Engineer : [Eric Shih Relative Humidity : (42~44%
20 Level {dBm) Date: 20141212
5.0
-10.0
-25.0 J00328-TX
-40.0 4
550 hw%wwm
-710.0
-85.0
'10030 1000. 3000. 5000. T000. 2000. 11000. 12750
Frequency {MHz)
Site : 03CHOT-HY
Condition : 300328-TX ANT GAIN+3.2 2.4G
Over Limit  Readintenna Cahle dmx dmx?
Freq Lewel Limit Line Level Factor Loss Factor Factor Remark
WH= dEm dE dEm dEm dE 1B dE dE
1 4044.00 -42.35 -12.35 -30.00 -48.05  3.20 2.50 0.00 0.00 EMS
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Test Mode : 802.11g CH13 (2472MHz) for Ant. 1 Temperature : 24~26°C
Test Engineer : [Eric Shih Relative Humidity : (42~44%

20 Level (dBm} Date: 20141212
5.0
-10.0
-25.0 300328-TX
40.0 1
50 %Wwww
70.0
85.0
-10055 ™ 1000. 3000. 5000. 7000. 9000. 11000. 12750
Frequency {MHz)
Site : 03CHO7-HY
Condition - 300328-TX ANT GAIN+3.2 2.4G
Over Limlt Readintenna Cahkle Anx  Aux?
Freq Level Limit Line Lewel Factor Loss Factor Factor Remark
MH= dBn 1B dBn dBm 1B dB 1B dB
1 40944.00 -43,0% -13.08 -30.00 -48.78 3,20 2,50 0.00 0.00 RMS
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CE Radio Test Report

Report No. : ER400971B

Test Mode : 802.11n HT20 CH13 (2472MHz) for SISO <Ant. 1> [Temperature : 24~26C
Test Engineer : [Eric Shih Relative Humidity : (42~44%
20 Level {(dBm) Date: 20141212
5.0
-10.0
-25.0 300328-TX
-40.0 1
550 L«“MM%WWM
-70.0
-85.0
'10030 1000. 3000. 5000. T000. 9000. 11000. 12750
Frequency {MHz)
Site : 03CHOT-HY
Condition : 300328-TX ANT GAIN+3.2 2.4G
Over Limit Readéntenna Cable Aux  Aux?
Freq Level Limit Line Lewvel Factor Loss Factor Factor Remark
MH= dBmn dB dBm dBm 1B iB dB iB
1 4944 .00 -43.45 -13.45 -30.00 -49.15 320 2,50 0,00 0.00 EM®
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Test Mode : 802.11n HT40 CH11 (2462MHz) for Ant. 1 Temperature : 24~26°C
Test Engineer : [Eric Shih Relative Humidity : (42~44%

JpLevel (dBm) Date: 2014-12-13
5.0
10.0
-25.0 300328-TX
40.0 1
50 W%W‘Mﬁw
70.0
85.0
10035 1000. 3000. 5000. 7000. 9000. 11000. 12750
Frequency (MHz)
Site - 03CHO7-HY
Condition : 300328-TX ANT GAIN+3.2 2.4G
Ower Limit Readénterma Cable Aux Auxd
Freq Levwel Limit Line Lewel Factor Loss Factor Factor Remark
MH= 1B 1B dBn dBm 1B dB 1B dB
1 4926.,00 -44 .41 -14.41 -30.00 -50.11  3.20  2.50  0.00 0,00 EM3
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Number of TX = 2, Ant. 1 (Measured)

802.11n HT20 CHO1 (2412MHz) for MIMO o
Test Mode : ( ) Temperature : 24~26C
<Ant. 1+2(1)>
Test Engineer : |Eric Shih Relative Humidity : (42~44%
JpLeve! (dBm) Date: 2014-12-12
5.0
10.0
-25.0 300328TX
40.0 3
80 s e W
70.0
85.0
10055 1000. 3000. 5000. 7000. 9000. 11000. 12750
Frequency {MHz)
Site : 03CHOT-HY
Condition 1 300328-TX ANT GAIN+3.2 2.4G
Owver Limit Readéntemna Cable Anx Auxd
Freq Levwel Limit Line Lewel Factor Loss Factor Factor Remark
M= 1B 1B dBm dBm fik:] fil:) 1B dB
1 4824.00 -45.09 -15.09 -30.00 -50.79 3,20 2.50 0.00 0,00 EM3
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Test Mode : 802.11n HT20 CH13 (2472MHz) for MIMO Temperature : 24~26°C
<Ant. 1+2(1)>
Test Engineer : |Eric Shih Relative Humidity : (42~44%

HpLevel (dBm) Date: 2014-12-12

5.0
10.0
-25.0 300328-TX
40.0 1
e MWWM%WWWW
70.0
85.0

10035 1000. 3000. 5000. 7000. 9000. 11000. 12750

Frequency (MHz)
Site - 03CHO7-HY
Condition : 300328-TX ANT GAIN+3.2 2.4G
Owver Limit BReadintemna Cable fux Auxd
Freq Level Limlt Line Lewel Factor Loss Factor Factor Remarzk
MH= 1B 1B dBn dBm 1B dB 1B dB
1 4044 .00 -43.57 -13.57 -30.00 -49.27 3,20 2.50 0.00 0,00 EM3
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Number of TX = 2, Ant. 2 (Measured)

802.11n HT20 CHO1 (2412MHz) for MIMO °
Test Mode : Temperature : 24~26C
<Ant. 1+2(2)> P
Test Engineer : [Eric Shih Relative Humidity : (42~44%
20 Level ({dBm) Date: 20141212
5.0
-10.0
250 300328-TX
-40.0 1
550 H'WHWW WWWMW
-710.0
-85.0
'10025 1000. 3000. 5000. T000. 9000. 11000. 12750
Frequency {MHz)
Sitg - 03CHOT-HY
Condition : 300328-TX ANT GAIN+3.2 2.4G
Over Limit Readéntenna Cable Aux  Aux?
Freq Level Limit Line Lewel Factor Loss Factor Factor Remark
MHz dBn k] dBn dBin iB k] iB dE
1 4824.00 -44.71 -14.71 -30.00 -50.41 3,20 2,50 0.00 0,00 EM2
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Test Mode - 802.11n HT20 CH13 (2472MHz) for MIMO Temperature : 24~26°C
<Ant. 1+2(2)>
Test Engineer : |Eric Shih Relative Humidity : (42~44%

20 Level {dBm) Date: 2014-12-12

5.0
-10.0
-25.0 J00328-TX
-40.0 4
530 MWW%MWWW
-70.0
-85.0

'10025 1000. 3000. 5000. T000. 2000. 11000. 12750

Frequency {MHz)
Site : 03CHOT-HY
Condition : 300328-TX ANT GAIN+3.2 2.4G
Over Limit Eeaddénterma Cable fux Auxd
Freq Level Limit Line Level Factor Loss Factor Factor Remark
MH= dEm dE dEm dEn 1B dE dE dE
1 4944.00 -42.49 -12.49 -30.00 -48.19  3.20 2.50 0.00 0.00 EM®
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3.5.6 Test Results for Radiated Setup (Cabinet Radiation)

Test Mode : 802.11b CHO1 (2412MHz) for Ant. 1 Temperature : 23~24C
Test Engineer : [Pony Chen Relative Humidity : |43~44%

Polarization : Horizontal
Level ({dBm) Date: 2014-11-18

10

-20
300328-TX

-40 ’J 5 H

-60

-80

10035 000 3000. 5000. 7000. 9000. 11000. 12750

Frequency (MHz)
Site : B5CHO3-HY
Condition : 300328-TX HORIZONTAL
Power : From System

Over Limit Read
Freg Level Limit Line Level Factor Pol/Phase

MHz dBm dB dBm dBm dB

1 274.15 -74.52 -38.52 -36.00 -51.30 -13.22 HORIZONTAL
2 361.60 -66.06 -30.86 -36.08 -56.81 -10.85 HORIZONTAL
3 2278.908 -52.7@ -22.70 -38.00 -61.86 8.36 HORIZONTAL
4 2994.98 -49.71 -19.71 -38.00 -60.11 10.48 HORIZONTAL
5 4824.00 -43.74 -13.74 -38.6@ -59.29 15.55 HORIZONTAL
] 8913.98 -45.61 -15.61 -38.0@ -69.92 24.31 HORIZONTAL
7 @ 11587.50 -42.76 -12.76 -38.08 -71.98 29.22 HORIZONTAL
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Test Mode : 802.11b CHO1 (2412MHz) for Ant. 1 Temperature : 23~24°C
Test Engineer :|Pony Chen Relative Humidity : (43~44%

Polarization : Vertical

10 Level (dBm) Date: 20141118

0

-20

300328-TX
-40 H 3 7
A ]
3
60
! 2
80
10025 1000. 3000. 5000. 7000. 9000. 11000. 12750
Frequency (MHz)
Site : B5CHB3-HY
Condition : 308328-TX VERTICAL
Power : From System
Over Limit Read
Freq Level Limit Line Level Factor Pol/Phase
MHz dBm dB dBm dBm dB

1 238.95 -74.90 -38.90 -36.80 -59.37 -15.53 VERTICAL

2 957.3@ -77.50 -41.50 -36.00 -76.81 -1.49 VERTICAL

3 2299.00 -51.92 -21.92 -30.00 -60.46 8.54 VERTICAL

4 2666.00 -48.92 -18.92 -30.00 -58.06 9.14 VERTICAL

5@ 4824.00 -41.77 -11.77 -30.88 -57.04 15.27 VERTICAL

6 8808.00 -46.61 -16.61 -30.00 -70.44 23.83 VERTICAL

7  11445.80 -42.69 -12.69 -30.88 -71.71 29.82 VERTICAL
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oo as. CE Radio Test Report Report No. : ER400971B

Test Mode : 802.11g CHO1 (2412MHz) for Ant. 1 Temperature : 23~24°C

Test Engineer :|Pony Chen Relative Humidity : (43~44%

Polarization : Horizontal

Level {dBm) Date: 2014-11-18&

10

20
40 ’J 7

-60

J00328-TX

-80

10055 1000. 3000. 5000. 7000. 9000. 11000. 12750

Frequency {MHz)
Site : ©5CH@3-HY
Condition : 308328-TX HORIZONTAL
Power : From System

Over Limit Read
Freg Level Limit Line Lewel Factor Pol/Phase

MHz dBm dB dBm dBm dB

1 277.18 -73.45 -37.45 -36.080 -68.28 -13.17 HORILZONTAL
2 361.60 -65.94 -29.94 -36.88 -55.89 -10.85 HORLZONTAL
3 2280.908 -52.48 -22.48 -30.00 -60.84  8.36 HORIZONTAL
4 2984.98 -50.84 -20.84 -30.00 -60.44 10.48 HORIZONTAL
5 5919.90 -54.27 -24.27 -30.00 -71.56 17.29 HORIZONTAL
] 8871.90 -46.77 -16.77 -30.0@ -70.98 24.21 HORIZONTAL
7 @ 11486.25 -42.12 -12.12 -38.08 -71.45 29.33 HORILZONTAL
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oo as. CE Radio Test Report Report No. : ER400971B
Test Mode : 802.11g CHO1 (2412MHz) for Ant. 1 Temperature : 23~24°C
Test Engineer :|Pony Chen Relative Humidity : (43~44%

Polarization : Vertical

10|_e|,re| (dBm) Date: 2014-11-18

0

20

300328-TX
40 H 7
B
3 4 =
60
1 2
80
10055 4000, 3000. 5000. 7000. 9000. 11000. 12750
Frequency (MHz)
Site : B@5CHB3-HY
Condition : 300328-TX VERTICAL
Power : From System
Over Limit Read
Freq Level Limit Line Lewel Factor Pol/Phase
MHz dBm dB dBm dBm dB

1 139.68 -77.99 -41.99 -36.90 -64.90 -13.99 VERTICAL

2 957.30 -77.55 -41.55 -36.90 -76.86 -1.49 VERTICAL

3 2190.00 -52.30 -22.39 -30.00 -60.22 7.92 VERTICAL

4 2656.00 -49.88 -19.88 -30.80 -59.81 9.13 VERTICAL

5 4824.00 -49.25 -19.25 -30.80 -64.52 15.27 VERTICAL

6 7797.00 -47.39 -17.39 -30.00 -70.54 23.15 VERTICAL

7 @ 11561.25 -42.44 -12.44 -30.88 -71.49 29.85 VERTICAL
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oo as. CE Radio Test Report Report No. : ER400971B

802.11n HT20 CHO1 (2412MHz) for

TestMode: |\\\\10 <ant. 142>

Temperature : 23~24°C

Test Engineer :|Pony Chen Relative Humidity : (43~44%

Polarization : Horizontal

10 Level {dBm) Date: 2014-11-18&

-20
J300328-TX

-40 ’J 7

-60

80

'10025 1000. 3000. 5000. T000. 9000. 11000. 12750

Frequency {MHz)
Site : B5CH@3-HY
Condition : 308328-TX HORIZONTAL
Power : From System

Over Limit Read
Freg Level Limit Line Lewvel Factor Pol/Phase

MHz dBm dB dBm dBm dB

1 144.88 -72.99 -36.99 -36.8@ -59.13 -13.86 HORILZONTAL
2 438.60 -70.90 -34.80@ -36.00 -62.21 -7.79 HORIZONTAL
3 2264.98 -52.67 -22.67 -30.9@ -60.94  8.27 HORIZONTAL
4 2962.98 -49.86 -19.86 -30.80 -60.14 10.28 HORIZONTAL
5 4824.80@ -54.30 -24.30 -30.6@ -69.85 15.55 HORIZONTAL
6 8904.90 -46.82 -16.82 -30.00 -70.33 24.31 HORIZONTAL
7 @ 11962.50 -42.73 -12.73 -30.00 -71.33 28.6@ HORIZONTAL
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oo as. CE Radio Test Report Report No. : ER400971B
802.11n HT20 CHO1 (2412MHz) for 0
Test Mode : Temperature : 23~24°C
MIMO <Ant. 1+2> P
Test Engineer : (Pony Chen Relative Humidity : |43~44%
Polarization : Vertical
10Le!.rel {dBm) Date: 20141118
0
20
300328-TX
40 ’J F
]
4
. 5
60
1
2
80
10055 1000, 3000. 5000. 7000. 9000. 11000. 12750
Frequency {MHz)
Site : B5CHB3-HY
Condition : 308328-TX VERTICAL
Power : From System
Over Limit Read
Freq Level Limit Line Level Factor Pol/Phase
MHz dBm dB dBm dBm dB
1 247.20 -73.99 -37.99 -36.00 -58.41 -15.58 VERTICAL
2 957.3@ -77.88 -41.88 -36.00 -76.39 -1.49 VERTICAL
3 2222.0@ -52.52 -22.52 -30.00 -60.65 8.13 VERTICAL
4 2654.00 -49.29 -19.29 -30.00 -58.42 9.13 VERTICAL
5 4824.00 -49.60 -19.60 -30.00 -64.87 15.27 VERTICAL
6 8742.00 -46.98 -16.98 -30.00 -70.64 23.66 VERTICAL
7 @ 11516.25 -42.00 -12.00 -30.88 -71.12 29.12 VERTICAL
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oo as. CE Radio Test Report Report No. : ER400971B

Test Mode : 802.11n HT40 CHO3 (2422MHz) for Ant. 1|Temperature : 23~247C

Test Engineer : [Pony Chen Relative Humidity : |43~44%

Polarization : Horizontal

10 Level (dBm) Date: 2014-11-18

-20
-40 ’J 7

-60

J00328-TX

80

'10025 1000. 3000. 5000. T000. 9000. 11000. 12750

Frequency {MHz)
Site : B5CH@3-HY
Condition : 308328-TX HORIZONTAL
Power : From System

Over Limit Read
Freg Level Limit Line Lewvel Factor Pol/Phase

MHz dBm dB dBm dBm dB

1 277.18 -73.89 -37.89 -36.8@ -59.92 -13.17 HORIZONTAL
2 361.60 -65.92 -29.92 -36.0@ -55.87 -10.85 HORIZONTAL
3 2150.98 -52.85 -22.85 -30.0@ -68.58 7.73 HORIZONTAL
4 2996.98 -49.95 -19.95 -30.00 -60.35 10.48 HORIZONTAL
5 5613.908 -53.88 -23.88 -30.0@ -70.55 16.67 HORIZONTAL
6 8616.90 -47.31 -17.31 -30.00 -70.89 23.58 HORIZONTAL
7 @ 11482.59 -42.29 -12.29 -38.00 -71.62 29.33 HORILZONTAL
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oo as. CE Radio Test Report

Report No. : ER400971B

Test Mode : 802.11n HT40 CHO3 (2422MHz) for Ant. 1|Temperature : 23~24°C
Test Engineer :|Pony Chen Relative Humidity : (43~44%
Polarization : Vertical
wLeveI {dBm) Date: 20141118
0
-20
300328-TX
A0 ’J 7
]
5 4
60
12
80
10055 Jo00. 3000. 5000. 7000. 9000. 11000. 12750
Frequency (MHz)
Site ©5CHe3-HY
Condition 300328-TX VERTICAL
Power From System
Over Limit Read
Freg Level Limit Line Level Factor Pol/Phase
MHz dBm dB dBm dBm dB
1 138.58 -76.73 -48.73 -36.00 -62.64 -14.89 VERTICAL
2 435.10 -77.40 -41.48 -36.08 -69.71 -7.69 VERTICAL
3 2178.00 -52.76 -22.76 -30.00 -60.57 7.81 VERTICAL
4 2802.00 -50.67 -20.67 -30.80 -60.23 9.56 VERTICAL
5 4863.00 -49.96 -19.96 -30.00 -65.70 15.74 VERTICAL
6 8472.00 -46.82 -16.82 -30.00 -69.87 23.05 VERTICAL
7 @ 12210.00 -42.99 -12.90 -30.80 -71.32 28.42 VERTICAL
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oo as. CE Radio Test Report Report No. : ER400971B

4 Receiver Parameters

4.1 Receiver spurious emissions

4.1.1Limit of Receiver spurious emissions

FHSS spurious emission limits for receivers:

SUBCLAUSE 4.3.1.10.2
MAXIMUM POWER
FREQUENCY RANGE ER.P. (£ 1GHZ) Mgﬁflgs\ﬁ't\)"ﬁ'f
E.l.LR.P. (> 1 GHZ)
30 MHz to 1 GHz -57 dBm 100kHz
1 GHzto 12,75 GHz -47 dBm 1MHz
WLAN spurious emission limits for receivers
SUBCLAUSE 4.3.2.9
MEASUREMENT
FREQUENCY RANGE MAXIMUM POWER, E.R.P. BANDWIDTH
30 MHz to 1 GHz -57 dBm 100kHz
1 GHz to 12,75 GHz -47 dBm 1MHz

4.1.2Measuring Instruments

The measuring equipment is listed in the section 7 of this test report.

4.1.3Test Procedures

1. The measurement procedure follows the clause 5.3.11.2.2 of the ETSI EN 300 328 V1.8.1
(2012-06).

2. The EUT was placed on a turntable with 1.5m height.

3. The test distance between the receiving antenna and the EUT is 3meter below 1GHz frequency
range, and 3 meter which is in far field test condition for measured frequency above 1GHz, while
the receiving (test) antenna is kept at 1.5 meter height.

4. Set EUT in receiving mode.

5. The table was rotated from 0 to 360 degree to search the highest radiated emission.

6. Repeating step 3 and 4 for each polarization and channel to find the worst emission level.

7. The results obtained are compared to the limits in order to prove compliance with the requirement.
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oo as. CE Radio Test Report Report No. : ER400971B

4.1.4Test Setup

<Conducted Setup>

EUT S

Spectrum Analyzer

<Below 1GHz>

RX Antenna

EUT | 4 Im

—

Turntable
o
Spectrum Analyzer
<Above 1GHz>
EUT Im .

Turntable
oo
Spectrum Analyzer
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oo as. CE Radio Test Report Report No. : ER400971B

4.1.5Test Results for Conducted Setup
Number of TX = 1, Ant. 1 (Measured)

Test Mode : 802.11b CH13 (2472MHz) for Ant. 1 Temperature : 24~26°C
Test Engineer : [Eric Shih Relative Humidity : [42~44%
Polarization : Horizontal
20 Level (dBm) Date: 20141213
5.0
-10.0
-25.0 300328-TX
40.0
50 WMW%WVWMWMMW
70.0
85.0
10055 1000. 3000. 5000. 7000. 9000. 11000. 12750
Frequency (MHz)
Site : 03CHO7-HY
Condition 1 300328-TX ANT GAIN+3.2 2.4G
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oo as. CE Radio Test Report Report No. : ER400971B
Test Mode : 802.11g CH13 (2472MHz) for Ant. 1 Temperature : 24~26°C
Test Engineer : [Eric Shih Relative Humidity : [42~44%
Polarization : Vertical
20 Level {dBm) Date: 2014-12-13
5.0
10.0
250 300328TX
40.0
w0 WW%WMMWW
70.0
85.0
10025 1000, 3000. 5000. 7000. 9000. 11000. 12750
Frequency {MHz)
Site : 03CHOT-HY
Condition 1 300328-TH ANT GAIN+3.2 24G
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oo as. CE Radio Test Report Report No. : ER400971B

4.1.6 Test Results for Radiated Setup (Cabinet Radiation)

802.11n HT20 CHO1 (2412MHz) for MIMO 0
Test Mode : ( ) Temperature : 23~24C
<Ant. 1+2>
Test Engineer :|Pony Chen Relative Humidity : [43~44%
Polarization : Horizontal
20 Level (dBm) Date: 2014-11-18
-30
-40
300323-RX
50
3
5 6
-60 4
-T0
1
802
-90
'10025 1000. 3000. 5000. T000. 9000. 11000. 12750
Frequency (MHz)
Site 1 B5CHO3-HY
Condition : 388328-RX HORIZONTAL
Power : From System
Over Limit Read
Freq Level Limit Line Lewvel Factor Pol/Phase
MHz dBm dB dBm dBm dB
1 192.75 -78.86 -21.86 -57.80 -66.18 -12.68 HORIZONTAL
2 602.40 -81.01 -24.81 -57.88 -75.99 -5.82 HORIZONTAL
3@ 1339.00 -55.50 -8.50 -47.80 -44.27 -11.23 HORIZONTAL
4 5604.08 -61.87 -14.87 -47.08 -68.68 -0.39 HORIZONTAL
5 7953.0@ -58.52 -11.52 -47.0@ -63.89 5.37 HORIZONTAL
6 9757.50 -58.18 -11.18 -47.8@ -65.71 7.53 HORIZONTAL
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oo as. CE Radio Test Report Report No. : ER400971B

802.11n HT20 CHO1 (2412MHz) for MIMO 0
Test Mode : ( ) Temperature : 23~24C
<Ant. 1+2>
Test Engineer : [Pony Chen Relative Humidity : [43~44%
Polarization : Vertical
20 Level (dBm) Date: 20141118
-30
40
J00328-RX
-50
3 5 5
60 4
-T0
2
1
-0
-90
'10025 1000. 3000. 5000. T000. 9000. 11000. 12750
Frequency (MHz)
Site : B5CHe3-HY
Condition : 300328-RX VERTICAL
Power : From System
Over Limit Read
Freq Level Limit Line Level Factor Pol/Phase
MHz dBm dB dBm dBm dB
1 198.55 -79.75 -22.75 -57.88 -68.65 -11.18 VERTICAL
2 957.30 -76.49 -19.48 -57.80 -74.91 -1.49% VERTICAL
3@ 26708.00 -57.20 -18.20 -47.80 -49.44 -7.76 VERTICAL
4 4875.0@ -61.56 -14.56 -47.80 -60.11 -1.45 VERTICAL
5 7956.00 -59.09 -12.89 -47.08 -64.42 5.33 VERTICAL
b 11581.25 -58.21 -11.21 -47.88 -66.89 8.68 VERTICAL
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oo as. CE Radio Test Report Report No. : ER400971B

5 Adaptivity Test
5.1 Adaptivity and Receiver Blocking
5.1.1Limit of Adaptivity and Receiver Blocking

Only for adaptive systems and RF Output Power > 10 dBm

LBT based Detect and Avoid (Load Based Equipment with spectrum sharing mechanism IEEE Std.):
LBT based spectrum sharing mechanism may implement IEEE Std. 802.11-2007 clauses 15, 17, 18 or
19, in IEEE Std. 802.11n-2009, clause 20 or in IEEE Std. 802.15.4-2006,

Short Control Signaling Transmissions shall have a maximum duty cycle of 10 % within an observation
period of 50 ms.

5.1.2Measurement Instruments

The measuring equipment is listed in the section 7 of this test report.

5.1.3Test Procedures

1. The measurement procedure follows the clause 5.3.7.2.1 of the ETSI EN 300 328 V1.8.1
(2012-06).

2. For conducted measurements on devices with multiple transmit chains and receive chains. The
power splitter/combiner shall be used to combine all the transmit/receive chains (antenna outputs)
into a single test point. The insertion loss of the power splitter/combiner shall be taken into account.

5.1.4Test Setup

Spectrum
Analyzer

Splitier! Companion
EUT Combiner Direct. Coupler - Device
- - AT,

¥

A J

A

Signal
Generator
(Interferer)

| Signal
Generator

(Blocker)

Splitter/
Combiner
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oo as. CE Radio Test Report Report No. : ER400971B

5.1.5Support Unit used in test configuration and system

Item Instrument Manufacturer Model No. Characteristics
1. WLAN AP Motorola AP7131N Dual Band AP
2. Notebook Lenovo E335 FTP/LAN

5.1.6 Test Results of Adaptivity and Receiver Blocking

Equipment Information:

] | Non-Adaptive Equipment

The maximum RF output power (E.I.R.P.) dBm:

The maximum (Corresponding) Duty Cycle : %

X | Adaptive Equipment without the possibility to switch to a non-adaptive mode:

X | The equipment has implemented an LBT based DAA mechanism:

[] The equipment is Frame Based equipment

X The equipment is Load Based equipment

[] The equipment can switch dynamically between Frame Based and Load Based
equipment

1| The equipment has implemented an non-LBT based DAA mechanism
] | The equipment can operate in more than one adaptive mode
[1| Adaptive Frequency Hopping using other forms of DAA (non-LBT based)

[] | Adaptive Equipment which can also operate in non-adaptive mode

. Data Rate Nominal Test
Modulation . . Channel Test Result
(single) Bandwidth Frequency

) 01 2412 MHz PASS
802.11b 11Mbit/s 20MHz

13 2472 MHz PASS

) 01 2412 MHz PASS
802.11g 54Mbit/s 20MHz

WIFI 13 2472 MHz PASS

2.4GHz 802.11n . 01 2412 MHz PASS
65Mbit/s 20MHz

HT20 13 2472 MHz PASS

802.11n . 03 2422 MHz PASS
135 Mbit/s 40MHz

HT40 11 2462 MHz PASS

Note: The CCA time is declared by the manufacturer.
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oo as. CE Radio Test Report Report No. : ER400971B

5.1.7 Test Plots of Adaptivity Test

802.11b 2412MHz

Maximum Channel Occupancy Time = 12.49ms Minimum Idle Period = 439.2 1 s

agflent Spectrum Analyzer - Swept SA Agilent Spectrum Analyzer - Swept SA
1 01:26:42 P Dec 14,2034

Center Freq 2412000000 GHz Aug Type: RMS W- Ry Center Freq 2.412000000 GHz Avg Type: RS
o Ao

Trast re Trig: FreeRun i Fost e Trig:Free Run
IFGain:-Low Acton: 10 4B e IF Galn:Low Attan: 10 dB
AMKr1 12.49 ms
. - Ref 0.00 dBm
Center Freq)
2.412000000 GHz|

StartFreq|
2.412000000 GHz |

Stop Freq '
2412000000 GHz,

Center 2.412000000 GHz P CE St Center 2.412000000 GHz
Res BW 8 MHz #VBW 8.0 MHz* Sweep 32.00 ms (40001 pts] smuoonnﬂ: Res BW 8 MHz #VBW 8.0 MHz"

Ref 0.00 dBm

Somunnswns

Detection Level = -66.70dBm/MHz Transmissipn abort vyithin Maximum Channel
Occupancy Time after interference added and the

Interference dwell time = 60 seconds short control signaling is less than 10% duty cycle

Agilent Spectrum Analyzer - Swept SA Agilent Spectrum Analyzer - Swept SA
7 012302 FMDec 14, 2014 L OLAZ:10PMDec 14, 2014
RACE TRACE

Center Freq 2.412000000 GHz g i Avg Type: RMS i - b=y Center Freq 2.412000000 GHz o v Type: RMS : - Frequency
I Trig: Free Run PE L Trig: Free Run vPE

== Fost e

IFGain-Low Atten: 10 4B e m IF Gain-Low Attan: 10 d8
Ref 0.00 dBm

Center Freq)

2412000000 GHz|

StartFreq|
2.312000000 GHz|

Ref 0.00 dBm

Stop Freq
2512000000 GHz,

CF Step
20.000000 MHz|

Center 2.4120 GHz Span 200.0 MHz Center 2.412000000 GHz Span 0 Hz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 500 ms (1001 pts) Res BW 8 MHz #VBW 8.0 MHz* Sweep 70.00 s (40001 pts)

= STATUS = STATUS.

Note: Detection Level = -70 + 20 — EIRP + Gain for conducted measurement.
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802.11b 2472MHz

Maximum Channel Occupancy Time = 12.49ms

Minimum Idle Period = 420.0 # s

agflent Spectrum Analyzer - Swept SA

lCemer Freq 2.472000000 GHz
PNO:

IFGaln:Low

020,38 FMec 14, 2014
Avg Typs: RMS iy
9 Trig: Free Run

Adton: 10 4B

AMEKr1 12.4 S|
-0.10 dB}

Ref 0.00 dBm

Center 2.472000000 GHz

Res BW 8 MHz #VBW 8.0 MHz*

0.10 dB!
26.41 dBm

12.49 ms| (A}
4473 ms|

BlBcowanawna

T
8

Agilent Spectrum Analyzer - Swept SA
03:21:24 PMDe: 14, 2014
Avg Type: RMS Frequency

ben‘er Freq 2.472000000 GHz
Pho:

IF Gain:Low

= Trig: Free Run
Attan: 10 d5

Ref 0.00 dBm

Center 2.472000000 GHz

Res BW 8 MHz #VBW 8.0 MHz"

4200 us|{A)

3.01dB
17.38 ms, -76.82 dBm.

S0~ oo =

Detection Level = -66.70dBm/MHz
Interference dwell time = 60 seconds

Transmission abort within Maximum Channel
Occupancy Time after interference added and the
short control signaling is less than 10% duty cycle

agflent Spectrum Analyzer - Swept SA

lCemer Freq 2.472000000 GHz
PNO:

IF Gain:Low

Frequency

Center Freq
2.472000000 GHz|
StartFreq
2.372000000 GHz,

Avg Type: RMS
™ Trig: Free Run
Atten: 10 dB

Ref 0.00 dBm

Stop Freq
25672000000 GHz|

CF Step
20.000000 MHz|
| Aute Man

Freq Offset
0Hz|

Span 200.0 MHz
#Sweep 500 ms (1001 pts)

sTATUS

Center 2.4720 GHz

#Res BW 1.0 MHz #VBW 3.0 MHZ*

Agilent Spectrum Analyzer - Swept SA

ben‘er Freq 2.472000000 GHz
W Came

Frequency

Center Freq
2.472000000 GHz|

Avg Type: RMS
™ Trig: Free Run
Attan: 10 d8

Ref 0.00 dBm

Span 0 Hz
Sweep 70.00 s (40001 pts)

STATUS.

Center 2.472000000 GHz

Res BW 8 MHz #VBW 8.0 MHZ*

Note: Detection Level = -70 + 20 — EIRP + Gain for conducted measurement.
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802.11g 2412MHz

Maximum Channel Occupancy Time = 2.076ms Minimum Idle Period = 128.2 1 s

Agilent Spectrum Analyzer - Swept SA

agflent Spectrum Analyzer - Swept SA

0201148 FMec 14, 2014
Frequency

ben‘er Freq 2.412000000 GHz Avg Type: RMS
Pho:

Fost e Trig:Free Run
IFGain:Low _Attan: 10 dB

lCemer Freq 2.412000000 GHz Avg Type: RMS
PNO:

Fast e Trig: Free Run
IFGainLow Atten: 10 4B

Ref 0.00 dBm Ref 0.00 dBm

Center 2.412000000 GHz

Center 2.412000000 GHz
Res BW 8 MHz #VBW 8.0 MHz"

Res BW 8 MHz #VBW 8.0 MHz*

FUNCTION WiOTH FUNCTION VaLLE

Somunnswns

176 ms| (4] 3.14 4B
502 ms| 33.77 dBm.

BlBcowanawna

T
8

Detection Level = -66.70dBm/MHz Transmissi_on abort v_vithin Maximum Channel
Interf dwell time = 60 d Occupancy Time after interference added and the
nterierence dwell ime = 60 seconds short control signaling is less than 10% duty cycle

agflent Spectrum Analyzer - Swept SA Agilent Spectrum Analyzer - Swept SA

Center Freq 2.412000000 GHz Avg Type: RS Ry Center Freq 2.412000000 GHz Avg Type: RMS
'FNO: PNO:

fast e Trig Free Run T Fost +- Trig:Free Run

Folniow | Aean; 10 8 m Fealnime  Asan: 10 46
Ref 0.00 dBm

Center Freq

2.412000000 GHz|

StartFreq|
2.312000000 GHz |

Ref 0.00 dBm

Stop Freq
25612000000 GHz|

CF Step
20.000000 MHz|
| Aute Man

Freq Offset
0Hz|

Center 2.412000000 GHz Span 0 Hz
Sweep 70.00 s (40001 pts)

STATUS.

Center 2.4120 GHz Span 200.0 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 500 ms (1001 pts) Res BW 8 MHz #VBW 8.0 MHz*

sTATUS uss

Note: Detection Level = -70 + 20 — EIRP + Gain for conducted measurement.
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oo as. CE Radio Test Report Report No. : ER400971B

802.11g 2472MHz

Maximum Channel Occupancy Time = 2.076ms Minimum Idle Period = 155.0 # s

Agilent Spectrum Analyzer - Swept SA

ben‘er Freq 2.472000000 GHz Avg Type: RMS
Pho:

Fost e Trig:Free Run
IFGain:Low _Attan: 10 dB

agflent Spectrum Analyzer - Swept SA

lCemer Freq 2.472000000 GHz Avg Type: RMS
PNO:

Fast e Trig: Free Run
IFGainLow Atten: 10 4B

Ref 0.00 dBm

|

Ref 0.00 dBm

Center 2.472000000 GHz

Center 2.472000000 GHz
Res BW 8 MHz #VBW 8.0 MHz"

Res BW 8 MHz #VBW 8.0 MHz*

S0~ oo =

BlBcowanawna

T
8

Detection Level = -66.70dBm/MHz Transmissi_on abort v_vithin Maximum Channel
Interf dwell time = 60 d Occupancy Time after interference added and the
nterierence dwell ime = 60 seconds short control signaling is less than 10% duty cycle

Agilent Spectrum Analyzer - Swept SA Agilent Spectrum Analyzer - Swept SA
d Frequency

Center Freq 2472000000 GHz Avg Type: RS Z Ry Center Freq 2.472000000 GHz Avg Type: RMS 5
THO Fast e Trig: Free Run i e Tast e Trig:Free Run v
R m R m
Ref 0.00 dBm ) Ref 0.00 dBm

Center Freq Center Freq
2.472000000 GHz| 2.472000000 GHz|
StartFreq| StartFreq
2.372000000 GHz, 2.472000000 GHz|

Stop Freq StopFreq
25672000000 GHz| 2.472000000 GHz|

CF Step

CF Step
20.000000 MHz|
| Aute Man

Freq Offset
0Hz|

Center 2.472000000 GHz Span 0 Hz
Sweep 70.00 s (40001 pts)

STATUS.

Center 2.4720 GHz Span 200.0 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 500 ms (1001 pts) Res BW 8 MHz #VBW 8.0 MHz*

sTATUS uss

Note: Detection Level = -70 + 20 — EIRP + Gain for conducted measurement.
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somon s, CE Radio Test Report

Report No. : ER400971B

802.11n HT20 2412MHz

Maximum Channel Occupancy Time = 4.472ms

Minimum Idle Period = 151.9 s

agflent Spectrum Analyzer - Swept SA

lCemer Freq 2.412000000 GHz
PNO:

IFGaln:Low

0210/52 FM e 14, 2014
Avg Typs: RMS iy
¥ Trig: Free Run

Adton: 10 4B

Ref 0.00 dBm

bl

Center 2.412000000 GHz

Res BW 8 MHz #VBW 8.0 MHz*

BlBcowanawna

T
8

Agilent Spectrum Analyzer - Swept SA

ben‘er Freq 2.412000000 GHz
Pho:

IF Gain:Low

02:11:28 PMDe: 14, 2014
Avg Type: RMS Frequency
= Trig: Free Run
Attan: 10 d5

Ref 0.00 dBm

Center 2.412000000 GHz

Res BW 8 MHz #VBW 8.0 MHz"

Somunnswns

161.9 us {A)
6953 ms

Detection Level = -66.70dBm/MHz
Interference dwell time = 60 seconds

Transmission abort within Maximum Channel
Occupancy Time after interference added and the
short control signaling is less than 10% duty cycle

agflent Spectrum Analyzer - Swept SA

lCemer Freq 2.412000000 GHz
PNO: Fast ~+

IF Gain:Low

Frequency

Center Freq)
2412000000 GHz|

StartFreq|
2.312000000 GHz |

Avg Type: RMS
Trig: Free Run
Atten: 10 dB

Ref 0.00 dBm

Stop Freq
25612000000 GHz|

CF Step.
20.000000 MHz,
| aute Man

Freq Offset
0Hz|

Span 200.0 MHz
#Sweep 500 ms (1001 pts)

STATUS

Center 2.4120 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

Agilent Spectrum Analyzer - Swept SA

ben‘er Freq 2.472000000 GHz
PNO:

IF Gain:Low

Frequency

Center Freq
2472000000 GHz|

StartFreq
2.472000000 GHz|

StopFreq
2.472000000 GHz|

CF Step|

10:21:46 2 Dee 15, 2014
Avg Type: RMS TRACE

Yoot T Trig:Free Run

Attan: 10 d8

Ref 0.00 dBm

Center 2.472000000 GHz

[
Res BW 8 MHz it

Span 0
Sweep 70.00 s (40001 pts))

STATUS.

#VBW 8.0 MHZ*

Note: Detection Level = -70 + 20 — EIRP + Gain for conducted measurement.
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oo as. CE Radio Test Report

Report No. : ER400971B

802.11n HT20 2472MHz

Maximum Channel Occupancy Time = 2.700ms

Minimum Idle Period = 134.3 4 s

agflent Spectrum Analyzer - Swept SA
1)

lCemer Freq 2.472000000 GHz
\?gglm,lmu f

03:39:16 FMCex 14,2014
e - —

e
5 m
Center Freq)

2472000000 GHz|

Avg Type: RMS
o Trig: Free Run
Arton: 10 B

Ref 0.00 dBm

182

3

Center 2.472000000 GHz
Res BW 8 MHz #VBW 8.0 MHz*

FURCTION __ FUNCTION WiOTH FUNCTION Val UE

656 dB|
3384 dBm

2700 ms| (&)
1453 ms|

BlBcowanawna

Agilent Spectrum Analyzer - Swept SA
A

ben‘er Freq 2.472000000 GHz
PhO: F

Somunnswns

03:30:28 P Do 14, 2014
Avg Type: RMS Frequency
Trig: Free Run

IF Gain:Low Attan: 10 4B

Ref 0.00 dBm

Center 2.472000000 GHz
Res BW 8 MHz #VBW 8.0 MHz"

6.73 dB|
-71.30 dBm.

134.3 us | {A)
4978

T
8

Detection Level = -66.70dBm/MHz
Interference dwell time = 60 seconds

Transmission abort within Maximum Channel
Occupancy Time after interference added and the
short control signaling is less than 10% duty cycle

agflent Spectrum Analyzer - Swept SA
-

lCemer Freq 2.472000000 GHz
PNO: Fast ~+

IF Gain:Low

= Frequency
Center Freq)
2472000000 GHz|
StartFreq|
2.372000000 GHz,

Avg Type: RMS
Trig: Free Run
Atten: 10 dB

Ref 0.00 dBm

Stop Freq|
25672000000 GHz|

CF Step.
20.000000 MHz,
Aute Man

Freq Offset
0Hz,

Span 200.0 MHz
#Sweep 500 ms (1001 pts)

STATUS

Center 2.4720 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

Agilent Spectrum Analyzer - Swept SA
A

Video BW 8.0 MHz Fvg Type: RMS
~ Trig:Free Run

Atten: 10 d8

PHO; Fast ~+-
IF Gain:Low

Ref 0.00 dBm

e
|Auto M:
.

0.0
lan,
Span:3dB RB
106
|Auto lan
RBW Control N
aussian,-3 dB]

Center 2.412000000 GHz
Res BW 8 MHz

=

Span 0 Hz
#VBW 8.0 MHz* Sweep 70.00 s (40001 pts))

i Alignment Completed

Note: Detection Level = -70 + 20 — EIRP + Gain for conducted measurement.
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somon s, CE Radio Test Report

Report No. : ER400971B

802.11n HT40 2422MHz

Maximum Channel Occupancy Time = 1.638ms

Minimum Idle Period = 179.3 4 s

agflent Spectrum Analyzer - Swept SA

lCemer Freq 2.422000000 GHz
PNO: Fast

IFGaln:Low

Avg Type: RMS
o= Trig: Fres Run
Atten: 10 4B

Ref 0.00 dBm

e

Center 2.422000000 GHz

Res BW 8 MHz #VBW 8.0 MHz*

BlBcowanawna

T
8

Agilent Spectrum Analyzer - Swept SA

Center Freq 2.422000000 GHz
Pho:

IF Gain:Low

Avg Type: RMS
= Trig: Free Run
Attan: 10 d5

Ref 0.00 dBm

mr““
i %

Center 2.422000000 GHz

Res BW 8 MHz #VBW 8.0 MHz"

Somunnswns

Detection Level = -66.70dBm/MHz
Interference dwell time = 60 seconds

Transmission abort within Maximum Channel
Occupancy Time after interference added and the
short control signaling is less than 10% duty cycle

agflent Spectrum Analyzer - Swept SA

lCemer Freq 2.422000000 GHz
PNO:

IF Gain:Low

Frequency

Center Freq)
2422000000 GHz|
StartFreq
2.322000000 GHz,

Avg Typs: RMS
Fast —w- Trig: Free Run
Atton: 10 d8

Ref 0.00 dBm

Stop Freq
25622000000 GHz |

Span 200.0 MHz
#Sweep 500 ms (1001 pts)

STATUS

Center 2.4220 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

Agilent Spectrum Analyzer - Swept SA

Center Freq 2.422000000 GHz
PNO:

IF Gain:Low

- Frequency
Center Freq
2.422000000 GHz
StartFreq
2.422000000 GHz
StopFreq
2.422000000 GHz

CF Step|
8.000000 MHz
Man

Avg Type: RMS
Yoot T Trig:Free Run
Attan: 10 d8

Ref 0.00 dBm

|Auto

FreqOffset|
0 Hz|

Center 2.422000000 GHz

Hz
Res BW 8 MHz it

Span 0
Sweep 70.00 s (40001 pts))

STATUS.

#VBW 8.0 MHZ*

Note: Detection Level = -70 + 20 — EIRP + Gain for conducted measurement.
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oo as. CE Radio Test Report Report No. : ER400971B

802.11n HT40 2462MHz

Maximum Channel Occupancy Time = 1.524ms Minimum Idle Period = 233.7 1 s

agflent Spectrum Analyzer - Swept SA Agilent Spectrum Analyzer - Swept SA

lCemer Freq 2.462000000 GHz i Avg Type: RMS
T Trig: Free Run

Fast ~+
IFGaln:Low Atten: 10 dB

011147 FMec 14, 2014
Frequency

ben‘er Freq 2.462000000 GHz Avg Type: RMS
Pho:

Fost e Trig:Free Run
IFGain:Low _Attan: 10 dB

Ref 0.00 dBm

Ref 0.00 dBm

P ] A

W

Center 2.462000000 GHz
Res BW 8 MHz #VBW 8.0 MHz*

Center 2.462000000 GHz
Res BW 8 MHz #VBW 8.0 MHz"

Somunnswns

BlBcowanawna

T
8

Detection Level = -66.70dBm/MHz Transmissi_on abort v_vithin Maximum Channel
Interf dwell time = 60 d Occupancy Time after interference added and the
nterierence dwell ime = 60 seconas short control signaling is less than 10% duty cycle

agflent Spectrum Analyzer - Swept SA Agilent Spectrum Analyzer - Swept SA

Center Freq 2.462000000 GHz Avg Type: RMS w ey ‘Center Freq 2.462000000 GHz Avg Type: RMS Frequency
PO PHO

SR 1.iq: Free Run M |\ FreeRun ".
Ref 0.00 dBm ) Ref 0.00 dBm

Center Freq Center Freq
2.462000000 GHz| 2.462000000 GHz|
StartFreq| StartFreq
2.362000000 GHz, 2.462000000 GHz|

Stop Freq StopFreq
2662000000 GHz | 2.462000000 GHz|

CF Step — 1T CF Step
20.000000 MHz| B.000000 MHz
| Auto Man Man

Freq Offset FreqOffset|
0Hz 0 Hz|

Center 2.4620 GHz Span 200.0 MHz Center 2.462000000 GHz Span 0 Hz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 500 ms (1001 pts) Res BW 8 MHz #VBW 8.0 MHz* Sweep 70.00 s (40001 pts)

uss STATUS.

= sTATUS

Note: Detection Level = -70 + 20 — EIRP + Gain for conducted measurement.
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oo as. CE Radio Test Report Report No. : ER400971B

6 Photographs of Radiated Emission Test Configuration
LF
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SPORTON LAB.

CE Radio Test Report

Report No. : ER400971B

7 List of Measuring Equipment

. . Calibration
Instrument | Manufacturer | Model No. Serial No. | Characteristics Date Test Date Due Date Remark
Spectrum Rohde & Dec. 10, 2014 ~ Conducted
FSP40 100055 9kHz~40GHz | Jun. 09, 2014 Jun. 08, 2015
Analyzer Schwarz Dec. 11, 2014 (THO2-HY)
13100030SN Dec. 10, 2014 ~ Conducted
Power Meter DARE RPR3006W 9kHz~6GHz | Sep. 30, 2014 Sep. 29, 2015
031 Dec. 11, 2014 (THO2-HY)
Thermal - Dec. 10, 2014 ~ Conducted
Ten Billion TTH-D3SP | TBN-930701 N/A Jul. 17, 2014 Jul. 16, 2015
Chamber Dec. 11, 2014 (THO2-HY)
. Rohde & Dec. 10, 2014 ~ Conducted
Signal Analyzer FSQ 200578/026 | 20Hz~26.5GHz | Feb. 11, 2014 Feb. 10, 2015
Schwarz Dec. 11, 2014 (THO2-HY)
Signal
1gna Rohde & Dec. 14, 2014 ~ Conducted
Generator SMJ100A 101375 9kHz~6GHz Feb. 19, 2014 Feb. 18, 2015
Schwarz Dec. 15, 2014 (THO2-HY)
(Interferer)
Signal
Rohde & Dec. 14, 2014 ~ Conducted
Generator SMU200A 103008 9kHz~3GHz May 13, 2014 May 12, 2015
Schwarz Dec. 15, 2014 (THO2-HY)
(Blocker)
Spectrum ) Dec. 14, 2014 ~ Conducted
Agilent N9030A MY52350276| 3Hz~44GHz Mar. 10, 2014 Mar. 09, 2015
Analyzer Dec. 15, 2014 (THO2-HY)
Spectrum ) Radiation
Agilent N9010A MY53470118| 10Hz~ 44GHz | Feb. 10,2014 | Nov. 18, 2014 | Feb. 09, 2015
Analyzer (O5CHO03-HY)
. Radiation
Bilog Antenna TDK HLP-3003C 130776 30MHz ~ 3GHz | Dec. 12, 2013 | Nov. 18, 2014 | Dec. 11, 2014
(05CHO03-HY)
Double Ridged .
. SCHWARZBE BBHA 9120 Radiation
Guide Horn BBHA 9120 D 1GHz ~ 18GHz | Mar. 03, 2014 | Nov. 18, 2014 | Mar. 02, 2015
CK D 1212 (05CHO03-HY)
Antenna
. Radiation
Amplifier EMCI EMC001830 980191 10MHz~8GHz | Jan. 27, 2014 | Nov. 18, 2014 | Jan. 26, 2015
(05CHO03-HY)
- . Radiation
Preamplifier Agilent 8449B 3008A02665 | 1GHz~26.5GHz | Feb. 10, 2014 | Nov. 18, 2014 | Feb. 09, 2015
(05CHO03-HY)
) Radiation
Antenna Mast ChainTek MD-200 1308055 1m ~4m N/A Nov. 18, 2014 N/A
(05CHO03-HY)
) 0 degree ~ Radiation
Turn Table ChainTek T-150S 1308010 N/A Nov. 18, 2014 N/A
360 degree (O5CHO03-HY)
Spectrum Rohde & Dec. 12, 2014 ~ Radiation
FSV30 101749 10Hz ~ 30GHz | Feb. 10, 2014 Feb. 09, 2015
Analyzer Schwarz Dec. 13, 2014 (03CHO7-HY)
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SPORTON LAB.

e’ CE Radio Test Report Report No. : ER400971B

8 Uncertainty Evaluation

Test Item Uncertainty

Occupied Channel Bandwidth +0.49 %

RF output power, conducted +0.61 dB

Power density, conducted +0.60 dB

Radiated emissions +2.79 dB

Temperature +0.8 °C

Humidity +3 %

Time +0.33 %
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