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This report is for your exclusive use. Any copying or replication of this report to or for any other person or entity, or use of our name or trademark, is permitted
only with our prior written permission. This report sets forth our findings solely with respect to the test samples identified herein. The results set forth in this
report are not indicative or representative of the quality or characteristics of the lot from which a test sample was taken or any similar or identical product
unless specifically and expressly noted. Our report includes all of the tests requested by you and the results thereof based upon the information that you
provided to us. You have 60 days from date of issuance of this report to notify us of any material error or omission caused by our negligence, provided,
however, that such notice shall be in writing and shall specifically address the issue you wish to raise. A failure to raise such issue within the prescribed time
shall constitute your unqualified acceptance of the completeness of this report, the tests conducted and the correctness of the report contents. Unless specific
mention, the uncertainty of measurement has been explicitly taken into account to declare the compliance or non-compliance to the specification.

This report should not be used by the client to claim product certification, approval, or endorsement by TAF or any government agencies.
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1 Certificate of Conformity

Product: Wireless M.2 Type A/E with BLE Module
Brand: Compex
Test Model: WLT674
Sample Status: ENGINEERING SAMPLE
Applicant: Compex Systems Pte. Ltd.
Test Date: Jan. 17 to Apr. 17, 2017

Standards: EN 301 893 Vv2.1.1 (2017-05)

The above equipment has been tested by Bureau Veritas Consumer Products Services (H.K.) Ltd.,

Taoyuan Branch, and found compliance with the requirement of the above standards. The test record, data

evaluation & Equipment Under Test (EUT) configurations represented herein are true and accurate accounts

of the measurements of the sample’s EMC characteristics under the conditions specified in this report.

-~ 7

\ -

Prepared by : ~ - Date:

Claire Kuan / Specialist

_— -

—

Approved by :

M%Chen / Manager
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Reference No.: 180814E04
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2  Summary of Test Results

The EUT has been tested according to the following specifications:

EN 301893 Vv2.1.1

Clause Test Parameter Result
4.2.7 Adaptivity Pass
4.2.8 Receiver Blocking Pass

Note: 1. This reportis prepared for supplementary report.

Report No.: RE170816E06G-1
Reference No.: 180814E04
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2.1

Test Instruments
DESCRIPTION & CALIBRATED | CALIBRATED
MODEL NO. SERIAL NO.
MANUFACTURER DATE UNTIL
gge;tr“m Analyzer FSW8 101497 Aug. 11, 2016  |Aug. 10, 2017
ESG Vector signal
MY47271330

geperator E4438C 506 602 UNJ Sep. 26, 2016 | Sep. 25, 2017
Agilent

Upgrade the software

license on current ESG

E4438C ESG EA438CK-403 |4 010004 | NA NA
Agilent

ESG Vector signal MY45094468/0

generator E4438C 05 506 602 Nov. 25, 2016 | Nov. 24, 2017
Agilent UK6 UNJ

Upgrade the software

license on current EA438CK-403 ESG NA NA

E4438C ESG E4 010001

Agilent

MXG X-Series RF Vector

Signal Generator N5182B MY53052647 |July 25,2016 |July 24, 2017
Agilent

Direct Coupler

EMCI CS20-18-436/16 | 1139 NA NA
P(_)V\_/er_SpI_ltter/combmer ZN4PD-642W-S | 408501327_0 Oct. 11, 2016 Oct. 10, 2017
Mini-Circuits + 3

P(_)V\_/er_SpI_ltter/combmer ZN4PD-642W-S | 408501327_0 Oct. 11, 2016 Oct. 10, 2017
Mini-Circuits + 4

NOTE: 1. The test was performed in Adaptivity room.

2. The calibration interval of the above test instruments is 12 months and the calibrations
are traceable to NML/ROC and NIST/USA.
3. Tested Date: Jan. 17 to Apr. 17, 2017

Report No.: RE170816E06G-1
Reference No.: 180814E04
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2.2 Measurement Uncertainty
Where relevant, the following measurement uncertainty levels have been estimated for tests performed on
the EUT:

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

Parameter Uncertainty
RF frequency +1.132 ppm
RF power conducted +1.207dB
RF power radiated +4.925dB
Spurious emissions, conducted +3dB
Spurious emissions, radiated +4.925dB
Humidity 5%
Temperature +0.6°C
Time 5%

2.3 Maximum Measurement Uncertainty

For the test methods, according to ETSI EN 301 893 standard, the measurement uncertainty figures shall be
calculated and shall correspond to an expansion factor (coverage factor) k = 1,96 or k = 2 (which provide
confidence levels of respectively 95 % and 95,45 % in the case where the distributions characterizing the
actual measurement uncertainties are normal (Gaussian)). Principles for the calculation of measurement
uncertainty are contained in ETSI TR 100 028-1 and ETSI TR 100 028-2, in particular in annex D of the ETSI
TR 100 028-2.

Maximum measurement uncertainty

Parameter Uncertainty
RF frequency +10 ppm
RF power conducted +1,5dB
RF power radiated 16 dB
Spurious emissions, conducted +3 dB
Spurious emissions, radiated +6 dB
Humidity 5%
Temperature 12 °C
Time +10 %

2.4 Modification Record

There were no modifications required for compliance.

Report No.: RE170816E06G-1 Page No. 7/ 34 Report Format Version: 6.1.3
Reference No.: 180814E04
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3 General Information

3.1 General Description of EUT (WLAN)

Product Wireless M.2 Type A/E with BLE Module
Brand Compex
Test Model WLT674

Status of EUT

ENGINEERING SAMPLE

Nominal Voltage

3.3Vvdc form host equipment

Voltage Operation Range

Vnom= 230Vac Vmin=207Vac Vmax= 253Vac

Temperature Operating
Range

-10C ~70C

Modulation Type

CCK, DQPSK, DBPSK for DSSS
64QAM, 16QAM, QPSK, BPSK for OFDM
256QAM for OFDM in 11ac mode and VHT (20/40) mode in 2.4GHz

Modulation Technology

DSSS, OFDM

Transfer Rate

802.11b: up to 11Mbps
802.11a/g: up to 54Mbps
802.11n : up to 300Mbps
802.11ac: up to 866.7Mbps

Operating Frequency

2.4GHz: 2412 ~ 2472MHz
5GHz: 5180MHz ~ 5240MHz, 5260MHz ~ 5320MHz,
5500MHz ~ 5700MHz

Number of Channel

2.4GHz

802.11b/g, 802.11n (HT20), VHT20: 13

802.11n (HT40), VHT40: 9

5GHz

802.11a, 802.11n (HT20), 802.11ac (VHT20): 19
802.11n (HT40), 802.11ac (VHT40): 9

802.11ac (VHT80): 4

EIRP Power

22.90dBm
(Measured Max. Average)
Antenna Type See item 3.2
Antenna Connector See item 3.2
Accessory Device NA
Data Cable Supplied NA

Report No.: RE170816E06G-1
Reference No.: 180814E04
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7828

BUREAU
VERITAS

Note:

1. This is a supplementary report of Report No: RE170816E06G-A-1. The differences between them are as

below information:

€ Upgrade standard to EN 301 893 V2.1.1
2. According to above conditions, only Adaptive and Receiver Blocking of EN 301 893 V2.1.1 test item

needs to be performed. And all data was verified to meet the requirements.
3. There are Bluetooth technology and WLAN technology used for the EUT.

4. The EUT incorporates a 2T2R function.

2.4GHz Band
MODULATION MODE DATA RATE (MCS) TX & RX CONFIGURATION
802.11b 1~ 11Mbps 2TX 2RX
802.119g 6 ~ 54Mbps 2TX 2RX
MCS 0~7 2TX 2RX
802.11n (HT20)
MCS 8~15 2TX 2RX
MCS 0~7 2TX 2RX
802.11n (HT40)
MCS 8~15 2TX 2RX
MCS 0~8, Nss=1 2TX 2RX
VHT20
MCS 0~8, Nss=2 2TX 2RX
MCS 0~9, Nss=1 2TX 2RX
VHT40
MCS 0~9, Nss=2 2TX 2RX
5GHz Band
MODULATION MODE DATA RATE (MCS) TX & RX CONFIGURATION
802.11a 6 ~ 54Mbps 2TX 2RX
MCS 0~7 2TX 2RX
802.11n (HT20)
MCS 8~15 2TX 2RX
MCS 0~7 2TX 2RX
802.11n (HT40)
MCS 8~15 2TX 2RX
MCS 0~8, Nss=1 2TX 2RX
802.11ac (VHT20)
MCS 0~8, Nss=2 2TX 2RX
MCS 0~9, Nss=1 2TX 2RX
802.11ac (VHT40)
MCS 0~9, Nss=2 2TX 2RX
MCS 0~9, Nss=1 2TX 2RX
802.11ac (VHT80)
MCS 0~9, Nss=2 2TX 2RX

Note: The modulation and bandwidth are similar for 802.11n mode for 20MHz (40MHz) and 802.11ac mode
for 20MHz (40MHz), therefore investigated worst case to representative mode in test report. (Final test

mode refer section 3.5)

5. The EUT was pre-tested under the following modes:

Test Mode Data rate
Mode A 400ns Gl
Mode B 800ns Gl

From the above modes, the worst case was found in Mode B. Therefore only the test data of the
mode was recorded in this report.

6. WLAN/BT coexistence mode:

€9 2x2 WLAN + BT:

» 5GHz 802.11a/an (or 11ac) transmit concurrent with BT.

» 2.4GHz: timely shared coexistence.

Report No.: RE170816E06G-1
Reference No.: 180814E04

Page No. 9/ 34
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7. The emission (conducted & radiated emission) of the simultaneous operation (WiFi <5GHz> & Bluetooth)

have been evaluated and no non-compliance found. The detail combinations of transmitters / frequencies
/ modes as below table

Mode AZIERD Tested Channel Modulation
Channel Technology
5 GHz
(802.11n (HT20)) | Soto140 140 OFDM
+
Bluetooth (8DPSK) | 0 © 78 78 FHSS

8. The above EUT information was declared by manufacturer and for more detailed features description,
please refer to the manufacturer's specifications or user's manual.

Report No.: RE170816E06G-1 Page No. 10/ 34 Report Format Version: 6.1.3
Reference No.: 180814E04
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3.2 Description of Antenna
The antenna gain was declared by client; please refer to the following table:
2.4GHz Gain 2.4GHz Cable
Transmitter Ant. with 5GHz Gain with | Cable 5G Cable Loss | Connector
o Brand Model . i Length
Circuit Type | cable loss | cable loss (dBi) Loss (dBi) Type i)
(dBi) (dBi)
Band 1&2: 2.56 Band 1&2: 1.70
Chain (0) | WNC| 81-EBJ15.005 PIFA 3.00 Band 3: 4.76 1.15 Band 3:1.74 IPEX 300
Band 4: 4.76 Band 4: 1.79
Band 1&2: 3.08 Band 1&2: 1.70
Chain (1) | WNC| 81-EBJ15.005 PIFA 3.62 Band 3: 3.31 1.15 Band 3: 1.74 IPEX 300
Band 4: 2.42 Band 4: 1.79
Note: 1. Above antenna gains of antenna are Total (H+V).
Page No. 11/ 34 Report Format Version: 6.1.3
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3.3 Description of Test Modes

FOR 5180 ~ 5320MHz

8 channels are provided for 802.11a, 802.11n (HT20), 802.11ac (VHT20):

Channel Frequency (MHz) Channel Frequency (MHz)
36 5180 52 5260
40 5200 56 5280
44 5220 60 5300
48 5240 64 5320
4 channels are provided for 802.11n (HT40), 802.11ac (VHT40):
Channel Frequency (MHz) Channel Frequency (MHz)
38 5190 54 5270
46 5230 62 5310
2 channels are provided for 802.11ac (VHT80):
Channel Frequency (MHz) Channel Frequency (MHz)
42 5210 58 5290
FOR 5500 ~ 5700MHz
11 channels are provided for 802.11a, 802.11n (HT20), 802.11ac (VHT20):
Channel Frequency (MHz) Channel Frequency (MHz)
100 5500 124 5620
104 5520 128 5640
108 5540 132 5660
112 5560 136 5680
116 5580 140 5700
120 5600

5 channels are provided

for 802.11n (HT40), 802.11ac (VHT40):

Channel Frequency (MHz) Channel Frequency (MHz)
102 5510 126 5630
110 5550 134 5670
118 5590
2 channels are provided for 802.11ac (VHT80):
Channel Frequency (MHz) Channel Frequency (MHz)
106 5530 122 5610

Report No.: RE170816E06G-1
Reference No.: 180814E04

Page No. 12/ 34

Report Format Version: 6.1.3




3.3.1 Test Mode Applicability and Tested Channel Detail

EUT Applicable to
Configure Description
Mode AD RB
- ~ ~ -

Where AD: Adaptivity (Channel Access Mechanism)  RB: Receiver Blocking

Adaptivity Test:
X  Following channel(s) was (were) selected for the final test as listed below.

Mode Available Tested Channel Modulation
Channel Technology
36 to 64
802.11ac (VHT20) 40 OFDM
100 to 140
38 to 62
802.11ac (VHT40) 38 OFDM
102 ot 134

Receiver Blocking Test:
X Following channel(s) was (were) selected for the final test as listed below.

Available Modulation
Mode Channel Tested Channel Technology Data Rate (Mbps)
36 to 64 36 OFDM
802.11a
100 to 140 100 OFDM
Test Condition:
. . " Input Power
Applicable to Environmental Conditions Tested by
(System)
AD 25deg. C, 60%RH 230Vac, 50Hz Denny Liu
RB 23deg. C, 62%RH 230Vac, 50Hz Allen Chuang
Report No.: RE170816E06G-1 Page No. 13/34 Report Format Version: 6.1.3

Reference No.: 180814E04
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3.4 General Description of Applied Standards

The EUT is a RF Product. According to the specification of the EUT declared by the manufacturer, it must
comply with the requirements of the following standard:

EN 301 893 v2.1.1 (2017-05)

All test items have been performed and recorded as per the above standard.

Report No.: RE170816E06G-1 Page No. 14/ 34 Report Format Version: 6.1.3
Reference No.: 180814E04
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4  Test Procedure and Results
4.1 Adaptivity

4.1.1 Product information for Adaptivity (Channel Access Mechanism)

Adaptivity (Channel Access Mechanism)

[] The Frame Based Equipment equipment operates as an Initiating Device

[] The Frame Based Equipment equipment operates as an Responding
[IFrame Based Equipment Device

[] The Frame Based Equipment equipment can operate as an Initiating Device
and as a Responding Device

[] The Load Based Equipment equipment operates as a Supervising Device

KlLoad Based Equipment X The Load Based Equipment equipment operates as a Supervised Device

[] The Load Based Equipment equipment can operate as a Supervising and
as a Supervised Device

Priority Classes implemented by the Load Based Equipment

Priority Class 4 (Highest priority)

[JOperating as a Priority Class 3

Supervising Device

Priority Class 2 [ ] Note1 [] Note 2

Priority Class 1 (Lowest priority) [ ] Note 1

Priority Class 4 (Highest priority)

Priority Class 3
Priority Class 2 [ ] Note 1 [] Note 2

XOperating as a
Supervised Device

OXO0O00godo

Priority Class 1 (Lowest priority) [] Note 1

Energy Detection Threshold Level(TL)

For P4<13dBm : TL =-75 dBm/MHz
For P,=23 dBm : TL = -85 dBm/MHz

(assumes a 0 dBi receive antenna and Py, to be specified in dBm e.i.r.p)

X] Option 1: TL = -75 dBm/MHz (assumes a 0 dBi receive antenna)

[] Option 2: For Py< 13 dBm : TL = -75 dBm/MHz
XlLoad Based Equipment For 13 dBm < Py <23 dBm : TL = -85 dBm/MHz + (23 dBm - Py)

For P4,=23 dBm : TL = -85 dBm/MHz
(assumes a 0 dBi receive antenna and Py, to be specified in dBm e.i.r.p)

Report No.: RE170816E06G-1 Page No. 15/ 34 Report Format Version: 6.1.3
Reference No.: 180814E04
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4.1.2

Requirements and Limits of Adaptive

Channel Access Mechanism

Requirement

Frame Based Equipment

Load Based Equipment

Minimum Clear Channel
Assessment (CCA) Time

9 us

9 us

Maximum Channel

95 % of the Fixed Frame Period

Occupancy 2 ~ 10 ms(see table 1 & 2)
(COT) Time (Note 1)

Minimum Idle Period 5% COT, with a min of 100 s 25pus

Extended CCA check NA NA

Short Control Signalling
Transmissions

Maximum duty cycle of 5 % within an observation period of 50 ms

Note 1: The Fixed Frame Periods supported by the equipment shall be declared by the manufacturer and

shall be within the range of 1 ms to 10 ms.

Table 1: Priority Class dependent Channel Access parameters for Supervising Devices

maximum
Class # Po CWin CW nax Channel Occupancy Time
(COoT)
4 1 3 7 2ms
3 1 7 15 4 ms
6 ms
3 15 63 (see note 1 and note 2)

6 ms

1 7 15 1023 (see note 1)

NOTE 2:

NOTE 1: The maximum Channel Occupancy Time (COT) of 6 ms may be increased to 8 ms by inserting one or more

pauses. The minimum duration of a pause shall be 100 us. The maximum duration (Channel Occupancy)
before including any such pause shall be 6 ms. Pause duration is not included in the channel occupancy time.

The maximum Channel Occupancy Time (COT) of 6 ms may be increased to 10 ms by extending CW to CW

x 2 + 1 when selecting the random number g for any backoff(s) that precede the Channel Occupancy that may
exceed 6 ms or which follow the Channel Occupancy that exceeded 6 ms. The choice between preceding or
following a Channel Occupancy shall remain unchanged during the operation time of the device.

NOTE 3: The values for po, CWmin, CWmax are minimum values. Greater values are allowed.

Table 2: Priority Class dependent Channel Access parameters for Supervised Devices

Maximum
Class # Po CW pin CW nax Channel Occupancy Time
(COT)

4 2 3 7 2ms
3 2 7 15 4 ms
6 ms

2 15 1023 (see note 1)
6 ms

1 7 15 1023 (see note 1)

NOTE 1: The maximum Channel Occupancy Time (COT) of 6 ms may be increased to 8 ms by inserting one or more

pauses. The minimum duration of a pause shall be 100 ps. The maximum duration (Channel Occupancy)
before including any such pause shall be 6 ms. Pause duration is not included in the channel occupancy time.

NOTE 2: The values for po, CWmin, CWmax are minimum values. Greater values are allowed.

Report No.: RE170816E06G-1
Reference No.: 180814E04
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Table 3: Classification of Idle Periods dependent Priority Class for Supervising Devices

Class #

Idle Periods Classification

[0,23] ps, n=0
B, =4[23+9%x (n—1),23+9 X n[yps, <
[50, 00 ps, n=

[0, 23] ps, n=
B, =4[23+9%x (n—1),23+9 X n[ps, <
[86, [ s, n=28

[0,41[ps, n =0
B, =4[41+9%x(n—1),41+9xn[ps, 1 <n <31 (use of note 2 in table 1)
[320,00[ ps, n = 32
[0,41[pus, n=0
B, =4[41+9%x(n—-1),41+9x%xn[ps, 1 <n<15 (notuse of note 2 in table 1)
[176,00[ ps, n =16

[0,77[us, n=0
B, =4[774+9x(n—-1),774+9%xn[ps, 1<n<15
[212,00[ ps, n =16

Table 4: Classification of Idle Periods dependent Priority Class for Supervised Devices

Class # Idle Periods Classification
[0,32] ps, n=0
4 B, =1{[32+9x(n—1),324+9 Xxn[us, 1<n<3
[59, 00 s, n=
[0,32] ps, n=
3 B, =<:[32+9x(n—1),324+9 xn[us, 1<n<7
[95, o] ps, n=2_8
[0,41] ps n=
2 B, =<[41+9x (n—1),414+9 xn[ps, 1<n<15
[176, o[ ps, n=16
[0,77] ps, n=
1 B, =1[77+9%x (n—1),77+ 9 xn[ ps, 1<n<15
[212, 0o[ ps, n=16

Report No.: RE170816E06G-1
Reference No.: 180814E04
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Table 5: Idle Periods probability dependent Priority Class

Class # Idle Periods probability
0,05, n=0
4 p(n) <40,05+n x 0,25, 1<n<3
1, n>3
0,05, n=20
0,18, n=1
3 PO) <3018+ (m-1)x0125 2<n<6
1, n>6
0,05, n=0
0,12, n=1 .
< 12,
POV =9012 4 (n—1) x 0,03125, 2 < n < 29 (USE Of note 2.in table 1)
1, n>29
0,05, n=0
0,12, n=1 .
2 p(n) < 012 + (n—1) X 0,0625, 2 <n < 15 (not use of note 2 in table 1)
1, n>15
0,05, n=0
0,09+ (n—1)%0,03125 1<n<7 :
<
p(n) < 0.59 + (n — 1) x 0,03125, 8 <n < 14 (use of note 1 in table 1 & table 2)
1, n>14
0,05, n=20
0,12, n=1
! P(M <9012+ m—1)x 00625, 2<n<15
1, n>15

E= Zfl:O H(Bn)

o H(By)

p(n) = =

1. E define the total number of Idle Periods observed. Then E is the sum of events in all bins:

2. p(n) define the probability that idle periods of duration less than the upper limit specified for bin B,
occurred, p(n) = p (Idle Period < upper limit of bin B,)

Report No.: RE170816E06G-1
Reference No.: 180814E04
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4.1.3

Test Procedure

Refer to EN 301 893 VV2.1.1 clause 5.4.9

Measurement Method

X Conducted measurement

[] Radiated measurement

4.1.4 Deviation from Test Standard
No deviation.
4.1.5 Test Setup Configuration
Spectrum
Analyzer
Splitter/ H‘_I‘_> Companion
uut Combiner | Splitter/ all Device
™| Combiner
<—
T Signal
Generator
Interferer
Traffic ( )
Source
UUT Software and Firmware Version
Product Model No. Software/Firmware Version
. . 4/14/2017
Wireless M.2 Type A/E with BLE Module WLT674
12.0.0.995
Companion Device information
Product Brand Model No. Software/Firmware Version
Wireless AC Module ALPHA WMC-ACO01 1.0.0 Mon 04 Feb 2013

Note: This module WMC-ACO01 was installed in the DIR-868L AP.
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4.1.6 List of Measurements
Clause Test Parameter Remarks Pass/Fail
4.2.7.3.1 Adaptive (Frame Based Equipment) Not Applicable NA
4.2.7.3.2 Adaptive (Load Based Equipment) Applicable Pass
4.2.7.3.3 Short Control Signalling Transmissions Applicable Pass
Report No.: RE170816E06G-1 Page No. 20/ 34 Report Format Version: 6.1.3
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4.1.7 Interference Signals used for Adaptivity tests

X at the antenna connector
] in front of the antenna

Additive White Gaussian Noise (AWGN) test signall

Ref Level -20.00 dBm RBW 1 MHz
= Att O0dB = SWT 1z @ VBW 3 IMHz Mode Auto Sweep
1 Frequency Sweep

SGL

e 1Rm Clrw
M1[1] -75.04 dBm
5.20851390 GHz

CF 5.2 GHz 8001 pts 2.0 MHz/
Ref Level -632.00 dBm RBW 300 kHz

= Att 0dB SWT 1.0l ms = VBW 1 MHz Mode Auto Sweep
1 Occupied Bandwidth

Span 20.0 MH=z

Count 100/100

e 1Pk Avg
M2[1] -74.96 dBm
5.1960920 GHz
M1[1] -72.96 dBm
5.1931270 GHz

CF 5.2 GHz 1001 pts 4.0 MHz /
2 Marker Table
Type Ref X-Value Y-Value Function
M1 5.193127 GHz -72.96 dBm
T1 5.19001 GHz -79.57 dBm QOcc Bw 19.98001998 MHz
T2 5,20999 GHz -79.09 dBm
M2 5.196092 GHz -74.96 dBm

Span 40.0 MHz

Function Result
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OFDM test signal

Ref Level -20.00 dBm = RBW 1 MHz SGL
= Att 0dB = SWT 1s = VBW 3MHz Mode Auto Sweep
1 Frequency Sweep e 1Rm Clriy
M1[1] -75.23 dBm
5.20764900 GHz

Span 20.0 MHz

Ref Level -20.00 dBm RBW 1 MHz
= ALt 0dB = SWT 1=z @ VBW 3 MHz Mode Auto Sweep
1 Frequency Sweep e 1Rm Clrw
M1[1] -75.22 dBm
5.20195230 GHz

2.0 MHz / Span 20.0 MHz

Report No.: RE170816E06G-1 Page No. 22/ 34 Report Format Version: 6.1.3
Reference No.: 180814E04




4.1.8 Test Result
4.1.8.1 Adaptive Test Result
Channel Opreation of EUT Device type

[] Single Channel Operation

[IFrame Based Equipment
[] Multi-Channel Opreation

X Single Channel Operation

XLoad Based Equipment |[_] Option 1 for Multi-Channel Opreation

X] Option 2 for Multi-Channel Opreation

Operating Freguency Bands and Mode of EUT

Operational Mode Operatl?'a |_F|;§3quency Test Result
802.11ac (VHT20) 5200 Pass

Additive White Gaussian Noise (AWGN) signal test result

Ref Level 0.00 dBm = RBW 10 MHz
Att dB ° VBW 10 MHz
1 Zero Span ® 1Rm Clrie
M1[1] -67.73 dBm
1.000000 s

Normal transmissions

Interference signal inject in 1s

CF 5.2 GHz 100001 pts

Report No.: RE170816E06G-1 Page No. 23/34 Report Format Version: 6.1.3
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OFDM signal test result

Ref Level O

e 1Rm
M1[1] -24.74 dBm
1.000000 s

Normal transmissions Short control signalling

Interference signal inject in 1s

CF 5.2 GHz 100001 pts

LTE test signal

TRGEXT1
1 Zero Span o 1R
M1[1] -30.35 dBm
1.000000 s

Normal transmissions Short control signalling

Interference signal inject in 1s

CF 5.2 GHz 100001 pts
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Operational Mode Operatl?'a |_F|;§3quency Test Result
802.11ac (VHTA40) 5190 Pass

Additive White Gaussian Noise (AWGN) signal test result

Ref Level 0.0
Att
1 Zero Span o 1R W
M1[1] -67.77 dBm
1.000000 s

Normal transmissions

Interference signal inject in 1s

100001 pts
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4.1.8.2 Test results of Medium Access Mechanism

Medium Access Mechanism of EUT type

[JFrame Based Equipment

XLoad Based Equipment

X] Option A : verify medium access mechanism

[] Option B : declatation by manufacturer

Operating Freguency Bands and Mode of EUT

. O] HEEITLT Cha_nnel Minimum Idle Period
Operational Mode Frequency Occupancy Time Test Result
(MHz) (ms) )
802.11ac (VHT40) 5190 4.059 27 Pass
Total Idle No 11165 Idle probility Limit Result
B[O] 0 P[0] 0.00% 5.00% PASS
B[1] 44 P[1] 0.39% 12.00% PASS
B[2] 77 P[2] 1.08% 18.25% PASS
B[3] 120 P[3] 2.16% 24.50% PASS
B[4] 98 P[4] 3.04% 30.75% PASS
B[5] 86 P[5] 3.81% 37.00% PASS
B[6] 50 P[6] 4.26% 43.25% PASS
B[7] 77 P[7] 4.95% 49.50% PASS
B[8] 67 P[8] 5.55% 55.75% PASS
B[9] 62 P[9] 6.10% 62.00% PASS
B[10] 1192  |P[10] 16.78% 68.25% PASS
B[11] 173 P[11] 18.33% 74.50% PASS
B[12] 162 P[12] 19.78% 80.75% PASS
B[13] 147 P[13] 21.09% 87.00% PASS
B[14] 187 P[14] 22.77% 93.25% PASS
B[15] 298 P[15] 25.44% 99.50% PASS
B[16] 8325 |P[16] 100.00% 100.00% PASS

100.000%

90.000%

80.000%

70.000%

60.000%

50.000%

40.000%

30.000%

20.000%

10.000%

0.000%
a 1

M

2 3 4

10 11 12

13 14 13 16

mrin) 0.00% | 0.39%

1.08% 2.16% 3.04%

381%

4.26% 4.95% 5.55%

6.10%

16.78% | 18.33% | 19.78%

21.09% | 22.77% | 25.44% (100.00%

WP(n)Limit | 5.00% | 12.00%

18.25% | 24.50% | 30.75%

37.00%

43.25% | 48.50% | 55.75%

62.00%

68.25% | 74.50% | B0.73%

87.00% | 93.25% | 99.50% |100.00%

Report No.: RE170816E06G-1

Reference No.: 180814E04

Page No. 26/ 34

Report Format Version: 6.1.3




FOVE

B
T
S LA

7828

Maximum Channel Occupancy Time
Iiand e——
................................. Channel Dccupancy Time
| ‘ ” m == Power (dEm)
_2|:|I|:| -]
‘E ]
m
=
T -40.0 [36003.66, -12.5 | [36007.72, -65.1
[=1]
=
= i
o
60,0
T I T I T I
35004.00 36006.00 360082.00
Time (ms)
Channel Occupency Information
Maximum COT (ms) : 4.059
Minimum Idle Period
—_— 1
Idle Time
1 mm W wm Power (dBm)
_2|:|I|:| —]
3 i
o
=
5 -40.0
=
L] ]
o
60,0 i
T I T I T I T I
14701.50 14702.00 14702.50 14703.00
Time (ms)
Channel Occupency Information
Minimum ldle Time (us) : 27
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4.1.8.3 Short Control Signalling Transmissions Result

802.11ac (VHT20) mode CH40 5200MHz

Short Control Signalling Transmission Result
Interference signal | SCST total on time (ms) SCST Limit (ms) PASS/FAIL
AWGN signal 0 25 PASS
OFDM signal 0.77 25 PASS
LTE signal 0.9 25 PASS

OFDM signal test result

Ref Level 0.00 dBm = RBW 10 MHz
Att 10dB = SWT S0 ms @ VBW 10 MHz
TRC

1 Zero Span

CF 5.2 GHz 100001 pts
2 Marker Table
Type Ref i X-Value ¥-Value Function

M1 6.1185 ms -69.16 dBm
o2 M1 70.0 ps 2.25dB

Report No.: RE170816E06G-1 Page No. 28/ 34
Reference No.: 180814E04

e 1Rm Clrw
2.25 dB|
70.000 ps
-69.16 dBm
6.118500 ms|

5.0 ms/

Function Result
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LTE signal test result

= SWT S0 ms

1 Zero Span

CF 5.2 GHz

2 Marker Table

Type Ref
f

100001 pts

X-Value Y-Value Function
478.5 ps -67.48 dBm
60.0 ps 2.57 dB

802.11ac (VHT40) mode CH38 5190MHz

M1[1] -67.48 dBm
478.500 ps

5.0 ms/

Function Result

Short Control Signalling Transmission Result

Interference signal| SCST total on time (ms) SCST Limit (ms) PASS/FAIL
AWGN signal 0 2.5 PASS
Report No.: RE170816E06G-1 Page No. 29/ 34 Report Format Version: 6.1.3
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4.2

Receiver Blocking

4.2.1 Limit of Receiver Blocking

This requirement applies to all receiver categories.

Receiver Blocking Criterion

Minimum performance

XIPER =10%

[Alternative performance criteria (See note)

Note: The manufacturer was declared performance criteria is X% for the intended use of the equipment.

Receiver Blocking Parameters

_ Blocking Signal Blocking
Wanted signal Frequency Signal Power Type of
mean power from (MHz) (dBm) (See note 2) blocking
companion Master or Slave with Slave without radar el
device (dBm) radar detection detection 9
(see note 3) (see note 3)
Prmin + 6 dB 5100 53 59 Continuous
Wave
4900 Continuous
Pmin + 6 dB 5000 -47 -53 Wave
5975
NOTE 1: P, is the minimum level of the wanted signal (in dBm) required to meet the minimum

performance criteria as defined in clause 4.2.8.3 in the absence of any blocking signal.

NOTE 2: The levels specified are levels in front of the UUT antenna. In case of conducted measurements,
the same levels should be used at the antenna connector irrespective of antenna gain.

NOTE 3: Slave devices with a maximum e.i.r.p. of less than 23 dBm do not have to implement radar
detection unless these devices are used in fixed outdoor point to point or fixed outdoor point to
multipoint applications

4.2.2 Test Procedure
Refer to EN 301 893 V2.1.1 clause 5.4.10

Measurement Method

X] Conducted measurement [l Radiated measurement

4.2.3 Deviation from Test Standard

No deviation.

Report No.: RE170816E06G-1
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4.2.4 Test Setup Configuration

=
=
o

Spectrum Analyzer

Direct
Attenuator e Splitter

Coupler

==
!
f=

Performance Monitor Device
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4.2.5 Test Results

Receiver blocking performance when operating at the Lower sub-band

Pmin: -90dBm

The actual blocking signal power(Notel)

X] at the antenna connector

[ ] in front of the antenna

Notel: For the conducted measurements, the same levels should be used at the antenna connector
irrespective of antenna gain.

Wanted signal mean Blocking sianal
power from gsig The actual blocking :
Channel . . frequency ; Pass/Fail
companion device (MH2) signal power (dBm)
(dBm)
5100 -59 PASS
4900 -53 PASS
3 84 5000 -53 PASS
5975 -53 PASS

Receiver blocking performance when operating at the higher sub-band

Prmin: -92dBm

The actual blocking signal power(Notel)

|Z| at the antenna connector

L] in front of the antenna

Notel: For the conducted measurements, the same levels should be used at the antenna connector
irrespective of antenna gain.

Wanted signal mean Blocking sianal
power from gsi9 The actual blocking :
Channel . . frequency : Pass/Fail
companion device (MH2) signal power (dBm)
(dBm)
5100 -59 PASS
4900 -53 PASS
100 86 5000 -53 PASS
5975 -53 PASS

Report No.: RE170816E06G-1
Reference No.: 180814E04

Page No. 32/34

Report Format Version: 6.1.3




S LA

ATy
&%
S

1350

BUREAU

VERITAS

Appendix - Information on the Testing Laboratories

We, Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch, were founded in 1988 to

provide our best service in EMC, Radio, Telecom and Safety consultation. Our laboratories are accredited and
approved according to ISO/IEC 17025.

If you have any comments, please feel free to contact us at the following:

Linko EMC/RF Lab Hsin Chu EMC/RF/Telecom Lab
Tel: 886-2-26052180 Tel: 886-3-6668565

Fax: 886-2-26051924 Fax: 886-3-6668323

Hwa Ya EMC/RF/Safety Lab
Tel: 886-3-3183232
Fax: 886-3-3270892

Email: service.adt@tw.bureauveritas.com
Web Site: www.bureauveritas-adt.com

The address and road map of all our labs can be found in our web site also.

--- END -
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Report No.: RE170816E06G-A-1
Test Model: WLT674
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Test Date: Jan. 21, 2015 ; July 12 to 21, 2016

Issued Date: Dec. 14, 2016

Applicant: Compex Systems Pte. Ltd.

Address: No. 9 Harrison Road, #05-01 Singapore 369651

Issued By: Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch
Hsin Chu Laboratory

Lab Address: E-2, No.1, Li Hsin 1st Road, Hsinchu Science Park, Hsinchu City 300,
Taiwan R.O.C.

Test Location: E-2, No.1, Li Hsin 1st Road, Hsinchu Science Park, Hsinchu City 300,
Taiwan R.O.C.
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This report is for your exclusive use. Any copying or replication of this report to or for any other person or entity, or use of our name or trademark, is permitted
only with our prior written permission. This report sets forth our findings solely with respect to the test samples identified herein. The results set forth in this
report are not indicative or representative of the quality or characteristics of the lot from which a test sample was taken or any similar or identical product
unless specifically and expressly noted. Our report includes all of the tests requested by you and the results thereof based upon the information that you
provided to us. You have 60 days from date of issuance of this report to notify us of any material error or omission caused by our negligence, provided,
however, that such notice shall be in writing and shall specifically address the issue you wish to raise. A failure to raise such issue within the prescribed time
shall constitute your unqualified acceptance of the completeness of this report, the tests conducted and the correctness of the report contents. Unless specific
mention, the uncertainty of measurement has been explicitly taken into account to declare the compliance or non-compliance to the specification.

This report should not be used by the client to claim product certification, approval, or endorsement by TAF or any government agencies.
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1 Certificate of Conformity

Product:
Brand:

Test Model:
Sample Status:
Applicant:
Test Date:

Standards:

Wireless M.2 Type A/E with BLE Module
Compex

WLT674

ENGINEERING SAMPLE

Compex Systems Pte. Ltd.

Jan. 21, 2015 ; July 12 to 21, 2016

EN 301 893 v1.8.1 (2015-03)

The above equipment has been tested by Bureau Veritas Consumer Products Services (H.K.) Ltd.,

Taoyuan Branch, and found compliance with the requirement of the above standards. The test record, data

evaluation & Equipment Under Test (EUT) configurations represented herein are true and accurate accounts

of the measurements of the sample’s EMC characteristics under the conditions specified in this report.

Prepared by : /"h/‘l-. v U{ 2 {:_ {/7 J\\( , Date:

Approved by :

Midoli Peng / Specialist

Ma)%hen / Manager

Report No.: RE170816E06G-A-1 Page No. 5/ 67
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Dec. 14, 2016

Dec. 14, 2016
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2  Summary of Test Results

The EUT has been tested according to the following specifications:

EN 301 893 V1.8.1

Clause Test Parameter Result
Transmitter Parameters
4.2 Carrier Frequencies Pass
4.3 Occupied Channel Bandwidth Pass
4.4 RF Output Power Pass
4.4 Transmit Power Control (TPC) Pass
4.4 Power Density Pass
4.8 Adaptivity (Channel Access Mechanism) Pass
4.9 User Access Restrictions Pass
Transmitter unwanted emissions outside the 5GHz RLAN
45.1 Pass
bands
Transmitter unwanted emissions within the 5GHz RLAN
452 Pass
bands
4.7 Dynamic Frequency Selection See Note 1
4.10 Geo-location capability Not Applicable
Receiver Parameters
4.6 Spurious Emissions Pass
Note: 1. The ” Dynamic Frequency Selection” was recorded in another test report.
Report No.: RE170816E06G-A-1 Page No. 6 /67 Report Format Version: 6.1.2
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2.1 Test Instruments

For spurious emissions test:

DESCRIPTION & CALIBRATED | CALIBRATED
MODEL NO. | SERIAL NO.
MANUFACTURER DATE UNTIL
Spectrum Analyzer N9030A MY54490679 | July 26, 2015 | July 25, 2016
Keysight
ige"gﬁtmp"f'er 8447D 2044A10626 | Feb. 21,2016 | Feb. 20, 2017
ﬁrF?—Amp"f'er 8449B 3008A01281 | Jan. 16,2016 | Jan. 15, 2017
E,r\jaAmp"f'er EMC184045 | 980143 Jan. 15,2016 | Jan. 14, 2017
TRILOG Antenna
SCHWARZBECK VULBO168 9168-162 Jan. 20,2016 | Jan. 19, 2017
Horn_Antenna
SOHWARYBECK BBHA9120-D1 | D124 Jan. 20,2016 | Jan. 19, 2017
Horn_Antenna
COHWARZBECK BBHA 9170 BBHA9170519 | Jan. 19, 2016 | Jan. 18, 2017
ADT_Radiated

Software \V7.6.15.9.4 NA NA NA
Antenna Tower & Turn
Table MF-7802 MF780208411 | NA NA
Max-Full
Power meter ML2495A 0824006 May 26, 2016 | May 25, 2017
Anritsu
Zz‘r’;’gfensor MA2411B 0738172 May 26, 2016 | May 25, 2017
ESG Vector signal Y45094468/00
generator E4438C 5506 602 UK6 | Dec. 01, 2015 | Nov. 30, 2016
Agilent UNJ

NOTE: 1. The test was performed in RF Fully Chamber No. 1.

2. The calibration interval of the above test instruments is 12 months and the calibrations
are traceable to NML/ROC and NIST/USA.

3. Tested Date: July 12 to 13, 2016

Report No.: RE170816E06G-A-1
Reference No.: 160705E04, 180814E04
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For Adaptivity test:

DESCRIPTION & CALIBRATED | CALIBRATED
MODEL NO. SERIAL NO.

MANUFACTURER DATE UNTIL
ggg’”“m Analyzer FSW8 101497 Aug. 07, 2015 | Aug. 06, 2016
ESG Vector signal MY45094468/0

generator E4438C 05 506 602 Dec. 01, 2015 | Nov. 30, 2016
Agilent UK6 UNJ

Upgrade the software

license on current E4438CK-403 ESG NA NA

E4438C ESG E4_010001

Agilent

MXG X-Series RF Vector

Signal Generator N5182B MY53051263 | Aug. 10, 2015 | Aug. 09, 2016
Agilent

NOTE: 1. The test was performed in Adaptivity room.

2. The calibration interval of the above test instruments is 12 months and the calibrations
are traceable to NML/ROC and NIST/USA.
3. Tested Date: July 21, 2016

Report No.: RE170816E06G-A-1
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For other test items:

DESCRIPTION & CALIBRATED | CALIBRATED
MODEL NO. SERIAL NO.
MANUFACTURER DATE UNTIL
ggg’”“m Analyzer FSP 40 100037 Oct. 30,2014 | Oct. 29, 2015
igﬁggt“m Analyzer E4446A MY48250253 | Dec. 18, 2014 | Dec. 17, 2015
AC Power Source
EXTECH Electronics 6502 1140503 NA NA
Temperature & Humidity
Chamber MHU-225AU 911033 Dec. 08, 2014 |Dec. 07, 2015
TERCHY
DC Power Supply
GOOD WILL
INSTRUMENT CO.. GPC - 3030D 7700087 NA NA
LTD.
ESG Vector signal
MY47271330
ger_1erator E4438C 506 602 UNJ Apr. 28, 2014 Apr. 27, 2015
Agilent
Upgrade the software
license on current E4438CK-403 ESG NA NA
E4438C ESG E4 010004
Agilent
ESG Vector signal MY45094468/
generator E4438C 005 506 602 Dec. 05, 2014 | Dec. 04, 2015
Agilent UK6 UNJ
Upgrade the software
license on current ESG
E4438C ESG B4438CK-403 | £4 010001 |NA NA
Agilent
Power meter ML2495A 0824006 May 22, 2014 | May 21, 2015
Anritsu
Power sensor MA2411B 0738172 May 22, 2014 | May 21, 2015
Anritsu
Total Power
Software Measurement NA NA NA
Tools V7.1
ADT_RF Test
Software Software NA NA NA
V6.6.5.3
NOTE: 1. The test was performed in Oven room A.

2. The calibration interval of the above test instruments is 12 months and the calibrations

are traceable to NML/ROC and NIST/USA.
3. Tested Date: Jan. 21, 2015

Report No.: RE170816E06G-A-1
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2.2 Measurement Uncertainty
Where relevant, the following measurement uncertainty levels have been estimated for tests performed on
the EUT:

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

Parameter Uncertainty
RF frequency +1.132x10°
RF power conducted +1.207dB
RF power radiated +4.925dB
Spurious emissions, conducted +3dB
Spurious emissions, radiated +4.925dB
Humidity 5%
Temperature +0.6°C
Time 5%

2.3 Maximum Measurement Uncertainty

For the test methods, according to ETSI EN 301 893 standard, the measurement uncertainty figures shall be
calculated in accordance with ETSI TR 100 028-1 [2] and ETSI TR 100 028-2 [3] and shall correspond to an
expansion factor (coverage factor) k = 1.96 or k = 2 (which provide confidence levels of respectively 95 % and
95.45 % in the case where the distributions characterizing the actual measurement uncertainties are normal

(Gaussian)).
Maximum measurement uncertainty

Parameter Uncertainty
Radio frequency +1x 10°
RF power conducted +1.5dB
RF power radiated +6 dB
Spurious emissions +6 dB
Humidity 5%
Temperature +1°C
Time +10 %

2.4 Modification Record

There were no modifications required for compliance.

Report No.: RE170816E06G-A-1 Page No. 10/ 67 Report Format Version: 6.1.2
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3 General Information
3.1

General Description of EUT (WLAN)

Product Wireless M.2 Type A/E with BLE Module
Brand Compex
Test Model WLT674

Status of EUT

ENGINEERING SAMPLE

Nominal Voltage

3.3Vvdc form host equipment

Temperature Operating
Range

-10C ~70C

Modulation Type

CCK, DQPSK, DBPSK for DSSS

64QAM, 16QAM, QPSK, BPSK for OFDM
256QAM for OFDM in 11ac mode and VHT (20/40) mode in 2.4GHz

Modulation Technology

DSSS, OFDM

Transfer Rate

802.11b: up to 11Mbps
802.11a/g: up to 54Mbps
802.11n : up to 300Mbps
802.11ac: up to 866.7Mbps

Operating Frequency

2.4GHz: 2412 ~ 2472MHz
5GHz: 5180MHz ~ 5240MHz, 5260MHz ~ 5320MHz,
5500MHz ~ 5700MHz

Number of Channel

2.4GHz

802.11b/g, 802.11n (HT20), VHT20: 13

802.11n (HT40), VHT40: 9

5GHz

802.11a, 802.11n (HT20), 802.11ac (VHT20): 19
802.11n (HT40), 802.11ac (VHT40): 9

802.11ac (VHT80): 4

EIRP Power

22.90dBm
(Measured Max. Average)
Antenna Type See item 3.2
Antenna Connector See item 3.2
Accessory Device NA
Data Cable Supplied NA

Report No.: RE170816E06G-A-1
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Note:

1. There are Bluetooth technology and WLAN technology used for the EUT.

2. The EUT incorporates a 2T2R function.

2.4GHz Band
MODULATION MODE DATA RATE (MCS) TX & RX CONFIGURATION
802.11b 1~ 11Mbps 2TX 2RX
802.11¢g 6 ~ 54Mbps 2TX 2RX
MCS 0~7 2TX 2RX
802.11n (HT20)
MCS 8~15 2TX 2RX
MCS 0~7 2TX 2RX
802.11n (HT40)
MCS 8~15 2TX 2RX
MCS 0~8, Nss=1 2TX 2RX
VHT20
MCS 0~8, Nss=2 2TX 2RX
MCS 0~9, Nss=1 2TX 2RX
VHT40
MCS 0~9, Nss=2 2TX 2RX
5GHz Band
MODULATION MODE DATA RATE (MCS) TX & RX CONFIGURATION
802.11a 6 ~ 54Mbps 2TX 2RX
MCS 0~7 2TX 2RX
802.11n (HT20)
MCS 8~15 2TX 2RX
MCS 0~7 2TX 2RX
802.11n (HT40)
MCS 8~15 2TX 2RX
MCS 0~8, Nss=1 2TX 2RX
802.11ac (VHT20)
MCS 0~8, Nss=2 2TX 2RX
MCS 0~9, Nss=1 2TX 2RX
802.11ac (VHT40)
MCS 0~9, Nss=2 2TX 2RX
MCS 0~9, Nss=1 2TX 2RX
802.11ac (VHT80)
MCS 0~9, Nss=2 2TX 2RX

Note: The modulation and bandwidth are similar for 802.11n mode for 20MHz (40MHz) and 802.11ac mode
for 20MHz (40MHz), therefore investigated worst case to representative mode in test report. (Final test

mode refer section 3.5)

3. The EUT was pre-tested under the following modes:

Test Mode Data rate
Mode A 400ns Gl
Mode B 800ns Gl

From the above modes, the worst case was found in Mode B. Therefore only the test data of the
mode was recorded in this report.

4. WLAN/BT coexistence mode:

€9 2x2 WLAN + BT:

» 5GHz 802.11a/an (or 11ac) transmit concurrent with BT.

» 2.4GHz: timely shared coexistence.

Report No.: RE170816E06G-A-1
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5. The emission (conducted & radiated emission) of the simultaneous operation (WiFi <5GHz> & Bluetooth)
have been evaluated and no non-compliance found. The detail combinations of transmitters / frequencies /
modes as below table

Mode Available | 1o sted Channel AT UETE
Channel Technology
5 GHz
(802.11n (HT20)) | Soto140 140 OFDM
+
Bluetooth (8DPSK) | 0 © 78 78 FHSS

6. The above EUT information was declared by manufacturer and for more detailed features description,
please refer to the manufacturer's specifications or user's manual.

Report No.: RE170816E06G-A-1 Page No. 13/67 Report Format Version: 6.1.2
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3.2 Description of Antenna
The antenna gain was declared by client; please refer to the following table:
2.4GHz Gain 2.4GHz Cable
Tran.smi.tter Brand Model Ant. with 5GHz Gain with Cable | 5G Cablcj: Loss | Connector P
Circuit Type | cable I.oss cable loss (dBi) Los;s (dBi) Type i)
(dBi) (dBi)
Band 1&2: 2.56 Band 1&2: 1.70
Chain (0) | WNC| 81-EBJ15.005 | PIFA 3.00 Band 3: 4.76 1.15 Band 3: 1.74 IPEX 300
Band 4: 4.76 Band 4: 1.79
Band 1&2: 3.08 Band 1&2: 1.70
Chain (1) | WNC| 81-EBJ15.005 | PIFA 3.62 Band 3: 3.31 1.15 Band 3: 1.74 IPEX 300
Band 4: 2.42 Band 4: 1.79

Note: 1. Above antenna gains of antenna are Total (H+V).
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3.3 Description of Test Modes

FOR 5180 ~ 5320MHz

8 channels are provided for 802.11a, 802.11n (HT20), 802.11ac (VHT20):

Channel Frequency (MHz) Channel Frequency (MHz)
36 5180 52 5260
40 5200 56 5280
44 5220 60 5300
48 5240 64 5320
4 channels are provided for 802.11n (HT40), 802.11ac (VHT40):
Channel Frequency (MHz) Channel Frequency (MHz)
38 5190 54 5270
46 5230 62 5310
2 channels are provided for 802.11ac (VHT80):
Channel Frequency (MHz) Channel Frequency (MHz)
42 5210 58 5290
FOR 5500 ~ 5700MHz
11 channels are provided for 802.11a, 802.11n (HT20), 802.11ac (VHT20):
Channel Frequency (MHz) Channel Frequency (MHz)
100 5500 124 5620
104 5520 128 5640
108 5540 132 5660
112 5560 136 5680
116 5580 140 5700
120 5600

5 channels are provided

for 802.11n (HT40), 802.11ac (VHT40):

Channel Frequency (MHz) Channel Frequency (MHz)
102 5510 126 5630
110 5550 134 5670
118 5590
2 channels are provided for 802.11ac (VHT80):
Channel Frequency (MHz) Channel Frequency (MHz)
106 5530 122 5610

Report No.: RE170816E06G-A-1
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3.4 Output Power with Variable Antennas Under Normal Environmental Conditions

3.4.1 Output Powers with The Highest Gain of Antenna

HIGHEST GAIN OF ANTENNA LIST

OPERATION BAND

GAIN VALUE (dBi)

5GHz (Band 1~2) 3.08
5GHz (Band 3) 4.76
3.4.1.1 Output powers
802.11a Mode:
CONDUCTED POWER (dBm)
Channel - -
Chain 0 Chain 1 Total
(CH36)
5180 MHz 14.87 14.63 17.76
(CH64)
5320 MHz 14.73 14.83 17.79
(CH100)
5500 MHz 13.51 12.81 16.18
(CH140)
5700 MHz 13.62 12.53 16.12
802.11n (HT20) Mode:
CONDUCTED POWER (dBm)
Channel - :
Chain O Chain 1 Total
(CH36)
5180 MHz 14.65 14.43 17.55
(CH64)
5320 MHz 14.73 14.38 17.57
(CH100)
5500 MHz 13.05 12.95 16.01
(CH140)
5700 MHz 13.73 13.46 16.61

Report No.: RE170816E06G-A-1
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802.11n (HT40) Mode:

CONDUCTED POWER (dBm)
Channel - -
Chain 0 Chain 1 Total
(CH38)
5190 MHz 15.76 15.94 18.86
(CH62)
5310 MHz 15.91 16.04 18.99
(CH102)
5510 MHz 14.73 14.46 17.61
(CH134)
5670 MHz 14.43 14.34 17.40
802.11ac (VHT80) Mode:
CONDUCTED POWER (dBm)
Channel ; :
Chain 0 Chain 1 Total
(CH38)
5190 MHz 16.51 16.11 19.32
(CH62)
5310 MHz 16.69 16.32 19.52
(CH102)
5510 MHz 15.24 14.41 17.86
(CH134)
5670 MHz 15.27 14.34 17.84
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3.5 Test Mode Applicability and Tested Channel Detail
EUT Applicable to o
configure Description
mode FS OB ROP | TPC PD AD |SE<1G|SE>1G| SSM
- O A N N N R Vol i
Where FS: Frequency Stability OB: Occupied channel bandwidth measurement

ROP: RF output power
PD: Power Density

SE<1G: Spurious Emissions below 1GHz

SSM: Signal under Spectrum Mask

TPC: Transmit Power Control

AD: Adaptivity (Channel Access Mechanism)

SE>1G: Spurious Emissions above 1GHz

Carrier Frequencies and Channelization (Frequency Stability):

X] Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity

architecture).

X Following channel(s) was (were) selected for the final test as listed below.

. Modulation
Mode Available Channel | Tested Channel Technology Data Rate (Mbps)
36 to 64 36 OFDM
802.11a
100 to 140 140 OFDM 6

Occupied Channel Bandwidth Measurement:

X] Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity

architecture).

X Following channel(s) was (were) selected for the final test as listed below.

Mode Available Channel | Tested Channel oo Data Rate (Mbps)
Technology
36 to 64 64 OFDM 6
802.11a
100 to 140 100 OFDM
36 to 64 64 OFDM 6.5
802.11n (HT20)
100 to 140 100 OFDM 6.5
3810 62 62 OFDM 13.5
802.11n (HT40)
102 to 134 102 OFDM 135
4210 58 58 OFDM 29.3
802.11ac (VHT80)
106 ot 122 106 OFDM 29.3
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RF Qutput Power:

X Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity
architecture).

X Following channel(s) was (were) selected for the final test as listed below.

Mode Available Channel | Tested Channel el Data Rate (Mbps)
Technology
36 to 64 36, 64 OFDM
802.11a
100 to 140 100, 140 OFDM 6
36 to 64 36, 64 OFDM 6.5
802.11n (HT20)
100 to 140 100, 140 OFDM 6.5
381062 38, 62 OFDM 135
802.11n (HT40)
102 to 134 102, 134 OFDM 13.5
42 to 58 42, 58 OFDM 29.3
802.11ac (VHT80)
106 ot 122 106, 122 OFDM 29.3

Transmit Power Control (TPC):

X] Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity
architecture).

X  Following channel(s) was (were) selected for the final test as listed below.

Mode Available Channel | Tested Channel Vel e Data Rate (Mbps)
Technology
52 to 64 64 OFDM 6
802.11a
100 to 140 100, 140 OFDM
52 to 64 64 OFDM 6.5
802.11n (HT20)
100 to 140 100, 140 OFDM 6.5
54 to 62 62 OFDM 135
802.11n (HT40)
102 to 134 102, 134 OFDM 135
58 58 OFDM 29.3
802.11ac (VHT80)
106 ot 122 106, 122 OFDM 29.3
Report No.: RE170816E06G-A-1 Page No. 19/ 67 Report Format Version: 6.1.2
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Power Density:

X

X

Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity

architecture).

Following channel(s) was (were) selected for the final test as listed below.

Mode Available Channel | Tested Channel el Data Rate (Mbps)
Technology
36 to 64 36, 64 OFDM
802.11a
100 to 140 100, 140 OFDM 6
36 to 64 36, 64 OFDM 6.5
802.11n (HT20)
100 to 140 100, 140 OFDM 6.5
381062 38, 62 OFDM 135
802.11n (HT40)
102 to 134 102, 134 OFDM 135
42 to 58 42, 58 OFDM 29.3
802.11ac (VHTS80)
106 ot 122 106, 122 OFDM 29.3

Adaptivity Test:

X Following channel(s) was (were) selected for the final test as listed below.

Mode Available Channel | Tested Channel Vel feleln
Technology
42 to 58 42 OFDM
802.11ac (VHT80)
106 ot 122 122 OFDM

Spurious Emissions Test (Below 1 GHz):

X

X

Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity

architecture).

Following channel(s) was (were) selected for the final test as listed below.

Mode Available Channel | Tested Channel oo Data Rate (Mbps)
Technology
36 to 64
802.11n (HT20) 140 OFDM 6.5
100 to 140
. 36 to 64
Receiver 140 - -
100 to 140
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Spurious Emissions Test (Above 1 GHz):

X

X

Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity

architecture).

Following channel(s) was (were) selected for the final test as listed below.

Mode Available Channel | Tested Channel el Data Rate (Mbps)
Technology
802.11a 36 to 64 64 OFDM 6
802.11n (HT20) 100 to 140 140 OFDM 6.5
36 to 64 64 - -
Receiver
100 to 140 140

Transmitter Unwanted Emissions within the 5GHz RLAN Bands (Signal under Spectrum Mask):

X] Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity
architecture).

X  Following channel(s) was (were) selected for the final test as listed below.

. Modulation
Mode Available Channel | Tested Channel Technology Data Rate (Mbps)
36 to 64 36, 64 OFDM 6
802.11a
100 to 140 100, 140 OFDM 6
36 to 64 36, 64 OFDM 6.5
802.11n (HT20)
100 to 140 100, 140 OFDM 6.5
38 to 62 38, 62 OFDM 13.5
802.11n (HT40)
102 to 134 102, 134 OFDM 135
42 t0 58 42,58 OFDM 29.3
802.11ac (VHT80)
106 106 OFDM 29.3
Test Condition:
. . " Input Power
Applicable to Environmental conditions Tested by
(System)
FS 25 deg. C, 60% RH 230Vac, 50Hz James Chan
OB 25 deg. C, 60% RH 230Vac, 50Hz James Chan
ROP 25 deg. C, 60% RH 230Vac, 50Hz James Chan
TPC 25 deg. C, 60% RH 230Vac, 50Hz James Chan
PD 25 deg. C, 60% RH 230Vac, 50Hz James Chan
AD 25deg. C, 60%RH 230Vac, 50Hz Denny Liu
Nelson Tseng
SE<1G 25deg. C, 65%RH 230Vac, 50Hz .
Louis Tseng
Nelson Tseng
SE>1G 25deg. C, 65%RH 230Vac, 50Hz .
Louis Tseng
SSM 25 deg. C, 60% RH 230Vac, 50Hz James Chan
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3.6

Description of Support Units

The EUT has been tested as an independent unit together with other necessary accessories or support units.

The following support units or accessories were used to form a representative test configuration during the

tests.
No. Product Brand Model No. Serial No. FCC ID Remark
NOTEBOOK )
A DELL E5430 GM1SKV1 FCC DoC Provided by Lab
COMPUTER
B PCI-E Test tool Compex NA NA NA Supplied by Client
NOTE:

1. All power cords of the above support units are non-shielded (1.8 m).

3.6.1

Configuration of System under Test

NOTEBOOK
COMPUTER (A)

Report No.: RE170816E06G-A-1
Reference No.: 160705E04, 180814E04
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3.7 General Description of Applied Standards

The EUT is a RF Product. According to the specification of the EUT declared by the manufacturer, it must
comply with the requirements of the following standard:

EN 301 893 v1.8.1 (2015-03)

All test items have been performed and recorded as per the above standard.
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4  Test Procedure and Results

Transmitter Parameters

4.1 Carrier Frequencies and Channelization

4.1.1 Limits of Carrier Frequencies and Channelization

The actual centre frequency for any given channel declared by the manufacturer shall be maintained within
the range fc £ 20 ppm.

4.1.2 Test Procedures
Refer to EN 301 893 V1.8.1 clause 5.3.2.2.

4.1.3 Deviation from Test Standard

No deviation
414 Test Setup

The EUT was placed into the temperature oven. The power source of the EUT has to be connected with the
power supply for voltage change. The frequency has to be recorded for the above threshold.

4.1.5 Test Results

802.11a
Carrier Centre Frequencies f. (MHz)
Test Condition (CH36) 5180 MHz (CH140) 5700 MHz
Reading ppm Reading ppm
Toom(C) | 25 Viom (V) 5180.0106 2.0463 5700.0138 24211
. Viin (V) 5180.0017 0.3282 5699.9998 -0.0351
Tmin( C) -10
Viax (V) 5180.0025 0.4826 5700.0042 0.7368
. Viin (V) 5179.9891 -2.1042 5700.0007 0.1228
Tmax(C) | 70
Viax (V) 5179.987 -2.5097 5699.9862 -2.4211
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4.2 Nominal and Occupied Channel Bandwidth Measurement
4.2.1 Limit of Nominal and Occupied Channel Bandwidth Measurement

The Nominal Channel Bandwidth shall be at least 5 MHz at all times.

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

During an established communication, the device is allowed to operate temporarily with an Occupied Channel
Bandwidth below 80 % of its Nominal Channel Bandwidth with a minimum of 4 MHz.

4.2.2 Test Procedure
Refer to EN 301 893 V1.8.1 clause 5.3.3.2

Measurement Method

X Conducted measurement ] Radiated measurement

4.2.3 Deviation from Test Standard

No deviation.

4.2.4 Test Setup

The test setup has been constructed as the normal use condition. Controlling software (QCARCT Version:
3.0.33.0) has been activated to set the EUT on specific status.
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425 Test Results
802.11a
CliEime Occupied | vinimum limit | Maximun limit _
Channel Frequency Bandwidth Pass / Fail
(MH2) (MHz) (MHz) (MHz)
64 5320 16.32 16 20 PASS
100 5500 16.33 16 20 PASS
802.11n (HT20)
Chanzel Occupied | viinimum limit | Maximun limit _
Channel Frequency Bandwidth Pass / Fail
(MH2) (MHz) (MHz) (MHz)
64 5320 17.52 16 20 PASS
100 5500 17.44 16 20 PASS
802.11n (HT40)
Channel Occup_ied Minimum limit | Maximun limit i
Channel Frequency Bandwidth Pass / Fail
(MHz) (MHz) (MHz) (MHz)
62 5310 35.84 32 40 PASS
102 5510 36 32 40 PASS
802.11ac (VHT80)
Channel Occup_ied Minimum limit | Maximun limit i
Channel Frequency Bandwidth Pass / Fail
(MHz) (MHz) (MHz) (MHz)
58 5290 75.52 64 80 PASS
106 5530 75.84 64 80 PASS
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4.3 RF Output Power and Transmit Power Control (TPC)
4.3.1 Limits of RF output power
Mean e.i.r.p. Limit
Frequency Range (dBm)
(MHz) . .
X With TPC ] Without TPC
5150 to 5350 23 20/ 23 (see note 1)
5470 to 5725 30 (see note 2) 27 (see note 2)

Note 1: The applicable limit is 20 dBm, except for transmissions whose nominal bandwidth falls completely
within the band 5 150 MHz to 5 250 MHz, in which case the applicable limit is 23 dBm.

Note 2: Slave devices without a Radar Interference Detection function shall comply with the limits for the band
5250 MHz to 5 350 MHz.

Note 3: In case of multiple (adjacent or non-adjacent) channels within the same sub-band, the total RF output
power of all channels in that sub-band shall not exceed the limits defined above table.
In case of multiple, non-adjacent channels operating in separate sub-bands, the total RF output power
in each of the sub-bands shall not exceed the limits defined above table.

4.3.2 Limits of RF Output Power at Lowest Power Level

Frequency Range Average EIRP
(MHz) (dBm)
5250 to 5350 17
5470 to 5725 24(see note)

Note: Slave devices without a Radar Interference Detection function shall comply with the limits for the band
5 250 MHz to 5 350 MHz.

4.3.3 Test Procedure
Refer to EN 301 893 V1.8.1 clause 5.3.4.2

Measurement

XI Conducted measurement [l Radiated measurement

X Option 1: For equipment with continuous transmission capability or for equipment operating (or with
the capability to operate) with a constant duty cycle (e.g. Frame Based equipment).

[l Option 2: For equipment without continuous transmission capability and operating (or with the capability
to operate) in only one sub-band.

[ ] Option 3: For equipment without continuous transmission capability and having simultaneous
transmissions in both sub-bands.

4.3.4 Deviation from Test Standard

No deviation.

4.3.5 Test Setup

The test setup has been constructed as the normal and extreme test conditions. The RF power as defined in
EN 301 893 clause 4.4.1.1 shall be measured and recorded. Controlling software (QCARCT Version: 3.0.33.0)
has been activated to set the EUT on specific status.
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4.3.6 Test Results for RF Output Power at the Highest Power Level
802.11a
Transmitter Power (dBm)
. (CH36) (CH64)
Vet S it 5180 MHz 5320 MHz
Average EIRP Average EIRP
Tnom('C) | 25 Vnom(v) 20.84 20.87
Vmin(v) 21.31 21.14
Tmin(C) | -10
Vmax(v) 21.33 21.15
Vmin(v) 20.69 20.72
Tmax(C) | 70
Vmax(v) 20.69 20.70
Transmitter Power (dBm)
- (CH100) (CH140)
Vet CEmalifo 5500 MHz 5700 MHz
Average EIRP Average EIRP
Tnom(C) | 25 Vnom(v) 20.94 20.88
Vmin(v) 21.19 21.14
Tmin(C) | -10
Vmax(v) 21.17 21.09
Vmin(v) 20.73 20.63
Tmax('C) | 70
Vmax(v) 20.76 20.66
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802.11n (HT20)
Transmitter Power (dBm)
. (CH36) (CH64)
egesiiien 5180 MHz 5320 MHz
Average EIRP Average EIRP

Tnom(C) | 25 Vnom(v) 20.63 20.65

Vmin(v) 20.82 20.84
Tmin(C) | -10

Vmax(v) 20.86 20.88

Vmin(v) 20.46 20.47
Tmax(C) | 70

Vmax(v) 20.42 20.46

Transmitter Power (dBm)
L (CH100) (CH140)
Vet CEmalifo 5500 MHz 5700 MHz
Average EIRP Average EIRP

Tnom(C) | 25 Vnom(v) 20.77 21.37

Vmin(v) 20.88 21.47
Tmin(C) | -10

Vmax(v) 20.88 21.43

Vmin(v) 20.55 21.20
Tmax('C) | 70

Vmax(v) 20.58 21.21
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802.11n (HT40)

Test Condition

Transmitter Power (dBm)

(CH38)
5190 MHz

(CH62)
5310 MHz

Average EIRP

Average EIRP

Tnom(C) | 25 Vnom(v) 21.94 22.07
Vmin(v) 22.25 22.35
Tmin(C) | -10
Vmax(v) 22.27 22.36
Vmin(v) 22.05 21.94
Tmax(C) | 70
Vmax(v) 22.05 21.92
Transmitter Power (dBm)
- (CH102) (CH134)
Vet CEmalifo 5510 MHz 5670 MHz

Average EIRP

Average EIRP

Tnom(C) | 25 Vnom(v) 22.37 22.16
Vmin(v) 22.51 22.37
Tmin("C) | -10
Vmax(v) 22.49 22.32
Vmin(v) 22.11 21.97
Tmax('C) | 70
Vmax(v) 22.14 22.00
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802.11ac (VHT80)

Transmitter Power (dBm)

. (CH42) (CH58)
egesiiien 5210 MHz 5290 MHz
Average EIRP Average EIRP

Tnom(C) | 25 Vnom(v) 22.40 22.60

Vmin(v) 22.73 22.80
Tmin(C) | -10

Vmax(v) 22.76 22.75

Vmin(v) 22.20 22.45
Tmax(C) | 70

Vmax(v) 22.22 22.44

Transmitter Power (dBm)
- (CH106) (CH122)
Vet CEmalifo 5530 MHz 5610 MHz
Average EIRP Average EIRP

Tnom(C) | 25 Vnom(v) 22.62 22.60

Vmin(v) 22.74 22.90
Tmin(C) | -10

Vmax(v) 22,78 22.89

Vmin(v) 22.36 22.35
Tmax('C) | 70

Vmax(v) 22.39 22.40
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4.3.7 Test Results for RF Output Power at the Lowest Power Level

802.11a
Transmitter Power (dBm)
o (CH64) (CH100)
Ve GO 5320 MHz 5500 MHz
Average EIRP Average EIRP
Tnom('C) | 25 Vnom(v) 15.87 15.94
Vmin(v) 16.14 16.19
Tmin("C) | -10
Vmax(v) 16.15 16.17
Vmin(v) 15.72 15.73
Tmax(C) | 70
Vmax(v) 15.70 15.76
Transmitter Power (dBm)
. (CH140)
Test Condition 5700 MHz
Average EIRP
Tnom(C) | 25 Vnom(v) 15.88
Vmin(v) 16.14
Tmin("C) | -10
Vmax(v) 16.09
Vmin(v) 15.63
Tmax('C) | 70
Vmax(v) 15.66
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802.11n (HT20)
Transmitter Power (dBm)
. (CH64) (CH100)
Vet S it 5320 MHz 5500 MHz
Average EIRP Average EIRP
Tnom(C) | 25 Vnom(v) 16.65 16.77
Vmin(v) 16.84 16.88
Tmin(C) | -10
Vmax(v) 16.88 16.88
Vmin(v) 16.47 16.55
Tmax(C) | 70
Vmax(v) 16.46 16.58
Transmitter Power (dBm)
- (CH140)
Test Condition 5700 MHz
Average EIRP
Tnom(C) | 25 Vnom(v) 16.37
Vmin(v) 16.47
Tmin(C) | -10
Vmax(v) 16.43
Vmin(v) 16.20
Tmax('C) | 70
Vmax(v) 16.21
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802.11n (HT40)
Transmitter Power (dBm)
. (CH62) (CH102)
Vet S it 5310 MHz 5510 MHz
Average EIRP Average EIRP
Tnom(C) | 25 Vnom(v) 16.07 16.37
Vmin(v) 16.35 16.51
Tmin(C) | -10
Vmax(v) 16.36 16.49
Vmin(v) 15.94 16.11
Tmax(C) | 70
Vmax(v) 15.92 16.14
Transmitter Power (dBm)
L (CH134)
Test Condition 5670 MHz
Average EIRP
Tnom(C) | 25 Vnom(v) 16.16
Vmin(v) 16.37
Tmin(C) | -10
Vmax(v) 16.32
Vmin(v) 15.97
Tmax('C) | 70
Vmax(v) 16.00
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802.11ac (VHT80)
Transmitter Power (dBm)
. (CH58) (CH106)
Vet S it 5290 MHz 5530 MHz
Average EIRP Average EIRP
Tnom(C) | 25 Vnom(v) 16.60 16.62
Vmin(v) 16.80 16.74
Tmin(C) | -10
Vmax(v) 16.75 16.78
Vmin(v) 16.45 16.36
Tmax(C) | 70
Vmax(v) 16.44 16.39
Transmitter Power (dBm)
L (CH122)
Test Condition 5610 MHz
Average EIRP
Tnom(C) | 25 Vnom(v) 16.60
Vmin(v) 16.90
Tmin(C) | -10
Vmax(v) 16.89
Vmin(v) 16.35
Tmax('C) | 70
Vmax(v) 16.40
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4.4 Power Density
4.4.1 Limit of Power Density
Frequency Band Mean e.i.r.p. Density Limit (dBm/MHZz)
(MHz) X] With TPC ] Without TPC
5150 to 5350 10 7 /10 (see note 1)
5470 to 5725 17 (see note 2) 14 (see note 2)

Note 1: The applicable limit is 7 dBm/MHz, except for transmissions whose nominal bandwidth falls
completely within the band 5 150 MHz to 5 250 MHz, in which case the applicable limit is 10
dBm/MHz.

Note 2: Slave devices without a Radar Interference Detection function shall comply with the limits for the band
5250 MHz to 5 350 MHz.

Note 3: In case of multiple (adjacent or non-adjacent) channels within the same sub-band, the total RF output

power of all channels in that sub-band shall not exceed the limits defined above table.
In case of multiple, non-adjacent channels operating in separate sub-bands, the total RF output
power in each of the sub-bands shall not exceed the limits defined above table

4.4.2 Test Procedure
Refer to EN 301 893 V1.8.1 clause 5.3.4.2.1.3

Measurement

X] Conducted measurement [l Radiated measurement

D]  Option 1: For equipment with continuous transmission capability or for equipment operating (or with
the capability to operate) with a constant duty cycle (e.g. Frame Based equipment)

[l Option 2: For equipment without continuous transmission capability and without the capability to
transmit with a constant duty cycle

4.4.3 Deviation from Test Standard

No deviation.

444 Test Setup

The transmitter shall be connected to the measuring equipment via a suitable attenuator and the power
density value shall be measured and recorded.
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4.4.5 Test Results
802.11a
Channel Power Density Limit
Channel Number Frequency (dBm/1MHz) (dBm/1MHz) Pass/Fail
(MHz) (EIRP) (EIRP)
36 5180 9.31 10 PASS
64 5320 9.69 10 PASS
100 5500 9.85 10 PASS
140 5700 9.78 10 PASS
802.11n (HT20)
Channel Power Density Limit
Channel Number Frequency (dBm/1MHz) (dBm/1MHz) Pass/Fail
(MHz) (EIRP) (EIRP)
36 5180 9.32 10 PASS
64 5320 9.59 10 PASS
100 5500 9.53 10 PASS
140 5700 9.80 10 PASS
802.11n (HT40)
Channel Power Density Limit
Channel Number Frequency (dBm/1MHz) (dBm/1MHz) Pass/Fail
(MHz) (EIRP) (EIRP)
38 5190 7.86 10 PASS
62 5310 8.21 10 PASS
102 5510 8.37 10 PASS
134 5670 7.71 10 PASS
802.11ac (VHT80)
Channel Power Density Limit
Channel Number Frequency (dBm/1MHz) (dBm/1MHz) Pass/Fail
(MHz) (EIRP) (EIRP)
42 5210 4.75 10 PASS
58 5290 4.78 10 PASS
106 5530 4.72 10 PASS
122 5610 4.43 10 PASS
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4.5 Adaptive (Channel Access Mechanism)

This requirement applies to equipment, testing shall be performed using the highest nominal channel
Bandwidth. The manufacturer shall state whether the UUT is capable of operating as a Frame Based
Equipment or Load Based Equipment. See tables for the applicability of adaptive requirements and limit for
each of the operational modes.

45.1 Limit of Adaptive

Applicability of adaptive requirements and limit

Operational Mode
Load Based Load Based Equipment
Reaui ¢ Equipment  |(Not using any of the mechanisms referenced)
equiremen Frame Based (Base on
Equipment Spectrum . :
Sharing Option A Option B
mechanisms)
Minimum Clear Channel 20us (see
Assessment (CCA) Time note 1) (see note 2) 20us (see note 1) 20us (see note 1)
Maximum Channel *
Occupancy 1 mfngo 10 (see note 2) 10ms ((%silszn)ogeg)s
(COT) Time
*
Minimum Idle Period 5% COT (see note 2) |CCA or extended CCA CCAto g"CCA
(see note 3)
*
Extended CCA check NA (see note 2) g*18us N*CCA
(see note 4)
Short Control Signalling Maximum duty cycle of 5 % within an observation period of 50 ms
Transmissions (see note 5)

Note 1: The CCA time used by the equipment shall be declared by the manufacturer.

Note 2: Minimum required of EN301 893 section 4.8.3.2 or LBT based spectrum sharing mechanism based
on the Clear Channel Assessment (CCA) mode using 'energy detect', as describedin IEEE 802.11™-2012 [8],
clause 9, clause 10, clause 18 and clause 20 or as described in IEEE 802.11ac™-2013 [9], clause 8, clause
9, clause 10 and clause 22

Note 3: q is selected by the manufacturer in the range [4..32]

Note 4: The value of N shall be randomly selected in the range [1..q]

Note 5: Adaptive equipment may or may not have Short Control Signalling Transmissions.

Interference threshold level

Maximum transmit power (Py)

EIRP dBm Threshold level (TL)

23 (see notes 1 and 2)

Note 1: For transmit power levels of 23 dBm e.i.r.p. or above, the CCA threshold level (TL), at the input to the
receiver, shall be a minimum of -73 dBm/MHz assuming a O dBi receive antenna.

Note 2: For transmit power levels below 23 dBm e.i.r.p., the CCA threshold level (TL), at the input of the
receiver, shall be proportional to the maximum transmit power (PH) according to the formula which assumes
a 0 dBi receive antenna and PH to be specified in dBm e.i.r.p.

TL =-73dBm /MHz + (23 dBm - PH) / (1 MHz)
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45.2 Test Procedure

Refer to chapter 5.3.9.2 of EN 301 893 V1.8.1.

Measurement Method

X Conducted measurement

[] Radiated measurement

45.3 Deviation from Test Standard

No deviation.

45.4 Test Setup Configuration

==l
!
o]

Spectrum Analyzer

Direct
Coupler

Attenuator
30~50dB

= SE

Companion

W
= - = =

- m
(=20

Interfering Signal Generator

UUT SOFTWARE AND FIRMWARE VERSION

Product Model No. Software/Firmware Version
Wireless M.2 Type A/E with BLE 2016/6/22 11.0.0.688
WLT674
Module 2016/9/19 11.0.0.700
Companion Device information
PRODUCT BRAND MODEL NO. SOFTWARE/FIRMWARE VERSION
Wireless AC Module ALPHA |WMC-ACO01 1.0.0 Mon 04 Feb 2013

Note: This module WMC-ACO01 was installed in the DIR-868L AP.
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455 List of Measurements

Limit
UUT Operational Mode Applicable e M Sl
i The Minimum idle Period
Occupancy Time
Frame Based Equipment 1ms to 10ms 5% of channel occupancy time
L%ggfeazﬁqs'zluétprmﬁm Follow IEEE 802.11 Follow IEEE 802.11
o pect , Less than ms More than ms
Sharing’ mechanisms ") EE—
. . CCA or extended
Load Based Equipment Option A 10ms Option A CCA
(Not using any of the
mechanisms referenced) % Option B 13 ms Option B 32us to 640us

Notel: The value of q =32 is declared by the manufacturer.
Note2: The value of CCA =20us is declared by the manufacturer.

Clause Test Parameter Remarks Pass/Fail
4.8.3.1 Adaptive (Frame Based Equipment) Not Applicable NA
4.8.3.2 Adaptive (Load Based Equipment) Applicable Pass
4.8.3.3 Short Control Signalling Transmissions Applicable Pass
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45.6 Interference Threshold Level

Detection Threshold Level

The maximum EIRP (Vnom)power is 22.62 dBm and antenna gain is 2.56dBi
Detection Threshold level= -73 dBm/MHz + 23 — Pout EIRP ( 22.62 dBm ) + G ( 2.56 dBi)=-70.06 dBm/MHz .
The interference signal level to the UUT is lower than -70.06dBm/MHz.

Ref Level
@ Att
1 Zero Span o 1RmM Clrw
M1[1] -70.06 dBm
553,250 ms

8001 pts
Detection Threshold Level

Ref Level -
ALt 3
1 Occupied Bandwidth

5.211280 GHz

L | S R
CF 5.21 GHz 1001 pts 16000000.0 dB/ Span 160.0 MHz
2 Marker Table
Type Ref o X-Value ¥-Value Function Function Result
M1 . -74.41 dBm
T1 G 1,46 dBm Oce B 98.941058941 MHz
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45.7 Test Result
4.5.7.1 Adaptive Result
Operating Freguency Bands and Mode of EUT

Operational Mode Operatl?'\g/l |_F|;()aquency Test Result
5210 Pass
802.11ac (VHT80)
5530 Pass

802.11ac(VHT80) Ch42 5210MHz

25 EXTL
1 Zero Span o 1RmC

MI[1] -68.90 dBm)
normal transmissions

1.000000 s

Interference signal inject in 1s

CF 5.21 GHz 100001 pts
(The test plot was presents representative mode (11ac VHT80 CH42) in report)
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4.5.7.2 The Channel Occupancy Time Result

Operating Freguency Bands and Mode of EUT

SperEing Tine Crenmne Minimum Idle Period
Operational Mode Frequency Occupancy Time (ms) Test Result
(MH2z) (ms)
802.11ac (VHT80) 5210 0.89 0.06 Pass

802.11ac VHT80 mode CH42 5210MHz

Ref Level O
Att
1 Zero Span

CF 5.21 GHz

2 Marker Table
Type Ref " Trc
I

1
1
1

H-Value

Report No.: RE170816E06G-A-1
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Y-Value
-70.04 dBm
-4.22 dB
5.52 dB
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4.5.7.3 Short Control Signalling Transmissions Result
Short Control Signalling Transmission Result
SCST total on time SCST Limit PASS/FAIL
0O ms 2.5ms PASS
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4.6 User Access Restrictions
4.6.1 Definition

User Access Restrictions are constraints implemented in the RLAN device to restrict access of the user to any
hardware and/or software settings of the equipment, including software replacement(s), which may impact
(directly or indirectly) the compliance of the equipment with the requirements in the present document.

NOTE: The user should be understood as the end user, the operator or any person not responsible for the
compliance of the equipment against the requirements in the present document.

4.6.2 Requirement

The equipment shall be so constructed that settings (hardware and/or software) related to DFS shall not be
accessible to the user if changing those settings result in the equipment no longer being compliant with the
DFS requirements in clause 4.7.

The above requirement includes the prevention of indirect access to any setting that impacts DFS.

Manufacturer provides declaration form to meet this requirement.
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4.7 Transmitter Unwanted Emissions outside the 5 GHz RLAN Bands

4.7.1 Limits of Transmitter Unwanted Emission outside the 5 GHz RLAN Bands

Frequency Range Maximum power, ERP Bandwidth
(MH2) (dBm) (kH2)
30 to 47 -36 100
47 to 74 -54 100
74t0 87.5 -36 100
87.5t0 118 -54 100
118to 174 -36 100
174 to 230 -54 100
230to 470 -36 100
470 to 862 -54 100
862 to 1000 -36 100
Frequency Range Maximum power, EIRP Bandwidth
(GHz) (dBm) (MHz)
1to5.15 -30 1
5.35t05.47 -30 1
5.725 to 26 -30 1
4.7.2 Test Procedure
Refer to chapter 5.3.5.2 of EN 301 893 V1.8.1.
Measurement

X] Conducted measurement [l Radiated measurement

For Conducted measurement:

The level of unwanted emissions shall be measured as their power in a specified load (conducted spurious

emissions) and their effective radiated power when radiated by the cabinet or structure of the equipment with

the antenna connector(s) terminated by a specified load (cabinet radiation).

Conducted measurement (For equipment with multiple transmit chains):

[ ] Option 1: The results for each of the transmit chains for the corresponding 1 MHz segments shall be
added and compared with the limits.

X Option 2: The results for each of the transmit chains shall be individually compared with the limits after
these limits have been reduced by 10 x logyo (Tch) (number of active transmit chains).

4.7.3 Deviation from Test Standard

No deviation

4.7.4 Test Setup

1. For the actual test configuration, please refer to the related Item in this test report (Photographs of the Test
Configuration).

2. The test setup has been constructed as the normal use condition. Controlling software (QCARCT Version:
3.0.33.0) has been activated to set the EUT on specific status.
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475 Test Results (Operating — Conducted)
Below 1GHz Worst-Case Data
802.11n (HT20)

U EMESON w10 SRR g
SPURIOUS EMISSION LEVEL
Frequency Level Limit .

(MHz) (dBm) (dBm) Margin
60.30 -79.47 -54.00 -25.47
98.70 -79.26 -54.00 -25.26
224.01 -79.34 -54.00 -25.34
579.40 -77.48 -54.00 -23.48
621.68 -77.24 -54.00 -23.24
658.99 -77.40 -54.00 -23.40
712.02 -77.56 -54.00 -23.56
780.42 -76.81 -54.00 -22.81
818.73 -76.99 -54.00 -22.99
860.56 -77.70 -54.00 -23.70

Level

:c_:zﬁcrlv::-

-30

-40 1]

-50

50 i [T

ol ] |

Frequency (MHz)
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Above 1GHz Worst-Case Data

802.11a
L PO = T LR
SPURIOUS EMISSION LEVEL
Frequency Level Limit .
(MH2) dBm) (dBm) Margin
10640.43 -55.15 -30.00 -25.15
15962.10 -60.22 -30.00 -30.22
21280.70 -47.77 -30.00 -17.77
Level
=
-30
-40 =]
50 - :
60 [
704
0
-850
-100- 0 0 0 0 0 0 0 0 0 0 i
1000 2500 5000 7500 10000 12500 15000 17500 20000 22500 26500
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802.11n (HT20)

SPURIOUS EMISSION
FREQUENCY RANGE

1GHz ~ 26GHz

OPERATING
CHANNEL

140

SPURIOUS EMISSION LEVEL
Frequency Level Limit .
(MHz) (dBm) (dBm) Margin
11400.89 -54.14 -30.00 -24.14
17096.86 -54.81 -30.00 -24.81
22801.15 -36.82 -30.00 -6.82
Level
(dBm)
-30 E
_40
-50 1 - I
*"“ WWM
Ju,ywhuu
_80
-850

-100-|

1
1000 2500

1
5000
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4.7.6 Test Results (Operating — Radiated)
Below 1GHz Worst-Case Data
802.11n (HT20)

PURI EMISSION PERATIN
EREQ[?EUNSCY RiﬁlgE 30MHz ~ 1GHz 8HANNEL y 140
SPURIOUS EMISSION LEVEL

Frequency Antenna Level Limit Margin
(MHz) Polarization (dBm) (dBm) (dB)
42.40 H -71.13 -36.00 -35.13
55.50 \Y, -68.99 -54.00 -14.99
64.40 H -71.64 -54.00 -17.64
99.90 H -61.22 -54.00 -7.22
106.20 \Y, -68.02 -54.00 -14.02
199.50 \Y, -59.22 -54.00 -5.22
398.30 H -68.34 -36.00 -32.34
480.00 H -64.92 -54.00 -10.92
503.80 \Y, -67.74 -54.00 -13.74
504.00 H -63.20 -54.00 -9.20
528.00 H -64.52 -54.00 -10.52
532.90 \Y, -69.69 -54.00 -15.69
575.80 H -64.22 -54.00 -10.22
611.90 \Y, -68.81 -54.00 -14.81
645.40 \Y, -66.86 -54.00 -12.86
648.00 H -64.17 -54.00 -10.17
744.00 H -63.33 -54.00 -9.33
788.80 \Y, -68.17 -54.00 -14.17
824.70 Vv -67.81 -54.00 -13.81
863.70 Vv -65.14 -36.00 -29.14
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Above 1GHz Worst-Case Data

802.11a
PURI EMISSION PERATIN
EREQ[?EUNSCY RiﬁlgE 1GHz ~ 26GHz 8HANNEL y o4
SPURIOUS EMISSION LEVEL
Channel Frequency Antgnn_a Level Limit Margin
(MHz) Polarization (dBm) (dBm) (dB)
10640.00 H -47.96 -30.00 -17.96
10640.00 \ -45.31 -30.00 -15.31
64 15960.00 H -43.74 -30.00 -13.74
15960.00 \Y -39.83 -30.00 -9.83
21277.00 \ -35.72 -30.00 -5.72
21280.00 H -41.79 -30.00 -11.79
802.11n (HT20)
SPURIOUS EMISSION OPERATING
FREQUENCY RANGE | 1GHZ ~ 26GHz CHANNEL 140
SPURIOUS EMISSION LEVEL
Channel Frequency Ant_enn.a Level Limit Margin
(MHz) Polarization (dBm) (dBm) (dB)
11400.00 H -46.66 -30.00 -16.66
11400.00 \% -45.48 -30.00 -15.48
140 17100.00 H -39.78 -30.00 -9.78
17102.00 \% -37.05 -30.00 -7.05
22793.20 \% -33.44 -30.00 -3.44
22807.00 H -37.26 -30.00 -7.26

Report No.: RE170816E06G-A-1

Reference No.: 160705E04, 180814E04

Page No. 51/ 67

Report Format Version: 6.1.2




MT:VE
(EZ“
VERITAS

B
T
S LA

4.8 Transmitter Unwanted Emissions within the 5 GHz RLAN Bands
4.8.1 Limits of Transmitter Unwanted Emissios within the 5 GHz RLAN Bands

The average level of the transmitted spectrum shall not exceed the limits given in the following figure:

{1 dB = Reforenee Level

]

< Fid ’r | Ird 174 -

7/ vl IY Y 7/ yid
106N 4N 15N -N // O A N 15N N 108* N

.
055 N D5*N 05N 085N Frequency offeat [MHz]
= Mot Chznel Barawioth Rz}

NOTE: dBc is the spectral density relative to the maximum spectral power density of the transmitted signal.

The average level of transmitter unwanted emissions within the 5 GHz RLAN bands shall not exceed the limit of the
mask provided above figure or the limit for unwanted emissions provided in section 4.7.1 , whichever is the higher.

4.8.2 Test Procedure

Refer to chapter 5.3.6.2 of EN 301 893 V1.8.1.
Measurement Method

X] Conducted measurement [l Radiated measurement

X] Option 1: For equipment with continuous transmission capability

[] Option 2: For equipment without continuous transmission capability

4.8.3 Deviation from Test Standard

No deviation.

4.8.4 Test Setup

The test setup has been constructed as the normal use condition. Controlling software (QCARCT Version:
3.0.33.0) has been activated to set the EUT on specific status.
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4.8.5 Test Results for unwanted emissions within the 5 GHz RLAN bands at the highest level
802.11a
REA1 MHE [T1] Ru VIEW REW 1 MHz [T1] RM VIEW
VEWY 30 kHE B 30 kHE
Ref 25,3 dbm Att 2008 i Ret 25.3 dEm At 2008 ST s
%53 53
Offset 15.3 0B Offset 15.3 080
/ / \\ f 1
D1 -3000 dBm / \ D1-3000 4B / \\
4T T : T T ( 5 ) 747 ; ; ; ; <>
Center 518 GHz 4 MHz/ Span 40MHz WS N Certer 5.32 GHz 4 MHz/ Span 40 MHT A D T
REA Wik [T1] Ru VW REW 1 MHz [T1] RM VIEW
VEWY 30 kHE B 30 kHE
Ret 25,3 dBm aft 2008 ST 1 s Ret 25.3 dBin At 2008 SWTis
53 253
Offset 15.3 08 Offset 153 ot
I |
E BAD/ Zn iBm \\ D1 -30.00 dBm. /} \\
o s
47 T ; ; ( = ) a0z : : : ()
Start 5.15 GHz 20 Wz Stop535GHz IR Start 515 GHz 20 MHzi Stop 5.35 Gtz A DT
REIA MHE [T1]RM VEW REW 1 hHz [T1] RM VIEW
VEWY 30 KHE EWN 30 kHE
Ret 25,3 dBm aft 2008 ST 1 s Ret 25.3 dBin At 2008 SWTis
53 253
Offset 15.3 08 Offset 15.3 o8l
D1 -30.00 dBrm 01 -30.00 dBm.
R
) [
27 ; : : <%> a7 : : : <@)
Start 5.47 GHz 255 MHz! Stop 5.725 GHz Sart 547 GHz 26.5 MHz/ Stop 5725 GHz
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REW1 MHZ [T11RM VIEW REW 1 MHZ [T1] RM VIEW
VEWY 30 kHE VBN 30 kHE
255 Fel 253 dEm Att 20 0B 1S 255 Rt 25.30Bm At 2008 SWT1s
Otfzet 15.3 0B Offset 155 0Bt
[ 1
P D1 -20.00 dBm / \ g D1 -30.00 4B, /‘ \
47 : 47 T : :
Center 5.5 GHz 4 MHzl Span 40 iz Certer 5.7 GHz 4z Span 40 MHZ
REIA1 MHE [T11 RM VIEW REW 1 MHZ [T1] R VIEW
VEWY 30 kHZ VEW 30 kHZ
255 Fel 253 dEm Att 20 0B 1 s 953 Ref 253d8m At 2008 SWT1s
Offset 15.3dB Ny Offeet 15.3 o8t
P D1 -20.00 dBm ; D1 -30.00 dBm.
—
A
4T 7 747 T T T %
Start 5.15 GHz 20 Mzl Stop 5.3 GHz Start 5.15 GHz 20 MHzi Stop 535 GHz  ENECEEEEN
REA1 MHE [T1] Ru VIEW REW 1 MHz [T1] RM VIEW
VEWY 30 kHE B 30 kHE
25,5 Fel 253 B Att 2008 i 25,3 el 26308 At 2008 ST s
Offset 15.3 0B Offset 15.3 080
E A{/ i dBrL\ ; D1 -30.00 dBm. / \
i e, ) I N
4T : : T % 747 T ; ; ’
Start 5.47 GHz 255 MHz! Stop 5725 GHz N Start 547 GHz 25.5MHz/ Stop 5725 GHT A D T
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802.11n (HT20)

REA MHE [T1] Ru VW REW 1 MHz [T1] RM VIEW
VEWY 30 kHE B 30 kHE
253 Ret 253 B aft 2008 ST 1 s 253 et 253 0m At 2008 SWT1s
Offset 15.3 08 Offset 153 ot
/ | / | / | / \
- D1 -30.00 dBm / \ - D1 -30.00 dBm. / \
47 ; 47 ; : ; :
Center 518 GHz 4 MHz! Span40MHz NN Certer 5.32 GHT 4 hHz! Span 40 MHz A D
REIA MHE [T1]RM VEW REW 1 hHz [T1] RM VIEW
VEWY 30 KHE EWN 30 kHE
253 Ret 253 B aft 2008 ST 1 s 253 et 253 0m At 2008 SWT1s
Offset 15.3 08 Offset 15.3 o8l
. 11/3/n 0 dBm \ . D1 -30.00 dEm. / \
47 7 T T T T @
Start 515 GHz 20 MHz/ Stop 535 GHz Htart 515 GHz 20 MHz! Stop 5.35 GHr
REIA 1 MHZ [T11 RM VIEW REW 1 iz [T1] RM VIEAT
VEWY 30 kHE VBN 30 kHE
255 Ret 253 dBm Att 20 0B T 15 255 Fet 253 6Bm At 2008 SWT1s
Offset 15.3 08 Offset 15.3 o8l
E 01 -30.00 dBm - 01 -30.00 dBm.
4T T T T v 47 T T T 3
Start §.47 GHz 255 MHz/ Stop 5725 GHz A DT Start §.47 GHz 25.5hHz/ Stop 5725 GHz

Report No.: RE170816E06G-A-1

Reference No.: 160705E04, 180814E04

Page No. 55/ 67

Report Format Version: 6.1.2




REW 1 MHZ [T11RM VIEW REW 1 WHz [T1] R YIES
WEW 30 kHz B 30 kHz
ST 1 ST 1
253 Ref 253 dBm At 20 dft 3 253 Ref 25.3 dBm s
Ottset 15.3 dB Offset 15.3 by
. D1 -30.00 4B / \\ E 01-30.00 dBw / \
4T T T 47 T T
center 5.5 GHz 4 MHZF Span 40 MHz D T Certer 5.7 GHz 4 MHz! Span 40 MHz
REW 1 MHT [T1IRM VIEW REW 1 MHz [T1] RM YIEA
WEWY 30 kHz WEWY 30 kHZ
ST 1 ST 1
253 Ref 253 dBm At 20 dft 3 253 Ref 25.3 dBm s
Otfset 15.3 dB Offset 15.3 oB
. D1 -30.00 4B E D1 -30.00 4B
—
-T4T T T 747 T T
Start 515 GHz 20 MHz! Stop §.35 GHz D T Start 515 GHz 20 MHz! Stop 5.35 GHE
REW 1 MHZ [T1]RM VIEW REW 1 MHz [T1] RM YIEW
VEWY 30 kHz BV 30 kHE
SAT1s SWT s
53 Fef 253 dBm At 20 o8 253 Ref 25.3 dBm
Offset 15.3 dB Offset 15.3 oB
o
K l{/ﬂ 00 dB‘li r D1 -30.00 4B
- \N '
-T4T T T T T 747 T
Start 5.47 GHz 255 MHz! Stop 5.725 GHz [ A D T | Start 547 GHz 255MHz/
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802.11n (HT40)

CH 38

[CH 62

REA MHE [T1] Ru VW REW 1 MHz [T1] RM VIEW
VEWY 30 kHE B 30 kHE
253 Ret 253 B aft 2008 ST 1 s 253 et 253 0m At 2008 SWT1s
Offset 15.3 08 Offset 153 ot
[ ’ A\ e : Y
p D1 -30.00 dBm / \ E D1 -30.00 dBm. \
47 T ; 47 ; : :
Center 518 GHz 8MHz! SpanB0MHz NN Certer 5.31 GHT 8 hHz/ Span 80 MHz
REIA MHE [T1]RM VEW REW 1 hHz [T1] RM VIEW
VEWY 30 KHE EWN 30 kHE
253 Ret 253 B aft 2008 ST 1 s 253 et 253 0m At 2008 SWT1s
Offset 15.3 08 Offset 15.3 o8l
r !
E ; D1 -30.00 4Em. /./ \
- 50| /
4T T T T T T
Start 5.15 GHz 20 Mz Stop 535 GHz Start 515 GHz 20 Wzt Stop 5.35 GHz
REIA 1 MHZ [T11RM VEW REW 1 MHz [T1] RM VIEA
VEWY 30 kHE VBN 30 kHE
255 Ret 253 dBm Att 20 0B T 15 255 Fet 253 6Bm At 2008 SWT1s
Offset 15.3 08 Offset 15.3 o8l
E 01 -30.00 dBm - 01 -30.00 dBm.
4T ; : T 747 7 T T
Start §.47 GHz 255 MHz/ Stop 5725 SHz A DT Start 5 47 GHz 25.5hHz/ Stop 5725 GHz
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REW 1 MHZ [T1]RM VIEW REW 1 MHz [T1] M IEN
WENY 30 kHz B 30 kHZ
255 FE 253 dBm At 2008 SWT1s 155 RE1253 8B Att 2095 ST s
Offset 153 dB Offset 153 dB
p 13000 dBm ) \ ; T-30.00 dBm. / \
74T T 4r T T T
center 551 GHz 8 MHz Span 80 MHz Center 567 GHZ B8 MHz/ Span 80 MHZ
RB 1 MHZ [T11RM VIEW REW 1 MHz [T1] RM YIEW
WEWY 30 kHZ R 30 kHZ
255 FE 253 dBm At 2008 SNT1s 555 Rl 2538 Att 2095 ST s
Offset 15.3dB Ny Offeet 15.3 o8t
g DI-3000 4Em ; D1 30,00 dBm
50 E
-T4T T 4r T T T
Start 515 GHz 20 MHz/ Stop §.35 GHz Start 515 GHz 20 MHz! Stop 5.35 GHz
REA 1 MHZ [T1]RM VIEW REW 1 MHz [T1] RM WIEW
WEWY 30 kHz R 30 kHZ
53 Fef 253 dBm Aft 2068 SWT1s 253 Ref 25.3 dBm At 20dB ST s
Offzet 15.3 dB Offset 153 d8
g Dl/,J] 004Em \\ ; 01 -30.00 4B /r \\
0 \_ a0 ‘J/
-T4T T T T 47 T T T
Start 5.47 GHz 255 MHzZ/ Stop 5725 GHz Start 547 GHz 255 WMHz/ Stop 5725 GHT

Report No.: RE170816E06G-A-1
Reference No.: 160705E04, 180814E04

Page No. 58/ 67

Report Format Version: 6.1.2




FOVE

B
T
S LA

rﬁﬂ
VERITAS

802.11ac (VHT80)

REA MHE [T1] Ru VW REVY 1 MHz [T1] Rn VIBA
VEWY 30 kHE VEW 30 kHE
253 Ret 253 B aft 2008 ST 1 s 253 et 253 d8m At 2008 SWTis
Offset 15.3 08 Offset 153 4Bt
1 -30.00 dBm ) K 51 -30.00 dBm. /
47 T ; 47 T ; T
Center 521 GHz 16 MHz! Span 160MHz IS Certer 5.29 GHz 16 MHz! Span 160 MHz
REA MHE [T1] Ru VW REVY 1 MHz [T1] Rn VIBA
VEWY 30 kHE VEWW 30 kHz
253 Fet 2538 att 2008 IT1s 253 et 263 0Bm At 2008 SWT1s
Offset 15.3 08 Offset 153 4Bt
’Ejygn iBm \\\-“’N‘ D1 -30.00 dBsm. AM/} \

!

.——#"‘”/

47 T ; 47 T ; T
Start 545 GHz 20 MHz! Sop535GHz NN Start 515 GHz 20 MHz! Stop 5.35 GHz

REA MHE [T1] Ru VW REVY 1 MHz [T1] Rn VIBA
VEWY 30 kHE VEWW 30 kHz

25,5 Fel 253 B Att 2008 INT1s 25,3 el 26308 At 2008 SWT1s

Offset 15.3 08 Offset 153 4Bt
D1 -3000 dBm D1 -30.00 dBm.
47 ; ; 47 T ; T
Start 5.47 GHz 25.5 WHz/ Stop 5725 GHz Start 5.47 GHz 25.5 MHz! Stop5725GHz ISR
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REW 1 MHZ [T1IRM VIEW REVY 1 MHz [T1] RM YIEW
WVEBWW 30 kHZ WEW 30 kHz
253 Retf 253 dBm Aft 20cB SWT1s 253 Ret 25.3 dBm At 20dB SWT1s
Ottset 153 dB Offzet 153 dB
; 30 00 dBm / \ . 30,00 dBm. ) \
a7 T 747 T T T T
Center §.53 GHz. 18 MHZ/ Span 160 hHz Center 581 GHz 16 MHz! Span 160 MHZ
REW 1 MHZ [T1IRM VIEW REVY 1 MHz [T1] RM YIEW
WVEBWW 30 kHZ WEW 30 kHz
53 Ref 253 dBm Aft 208 SWT1s 253 Ret 25.3 dBm At 20dB SWT1s
Ottset 153 dB Offzet 153 dB
a0 DL-30.00 4B D200 1B
-50 ¢ -50-
-T4T T 747 T T T T
Start 515 GHz. 20 MHz/ Stop 535 GHz Start 515 GHz 20 MHz/ Stop 5.35 GHT
REW 1 MHZ [T1IRM VIEW REVY 1 MHz [T1] RM YIEW
WVEBWW 30 kHZ WEW 30 kHz
253 Ref 253 dBm Aft 208 SWT1s 253 Ret 25.3 dBm At 20dB SWT1s
Ottset 153 dB Offzet 153 dB
; o1 3L 00 dEm k‘\s p 012000 dEm //} L\\\
4T T T T 47 T T T T
Start .47 GHz 25.5 MHzf Siop 5725 GHz A D T Start 547 GHz 265 MHz! Stop 5725 GHr
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Receiver Parameters

4.9

Receiver Spurious Radiation

4.9.1 Limit of Receiver Spurious Radiation

Maximum Power Limit
Frequency Range ERP (= 1 GHz)
EIRP (>1 GHz)
30 MHz ~ 1 GHz -57dBm
1 GHz ~ 26 GHz -47dBm

4.9.2 Test Procedure
Refer to chapter 5.3.7.2 of EN 301 893 VV1.8.1.

Measurement Method

X] Conducted measurement [] Radiated measurement

For Conducted measurement:

The level of unwanted emissions shall be measured as their power in a specified load (conducted spurious
emissions) and their effective radiated power when radiated by the cabinet or structure of the equipment with
the antenna connector(s) terminated by a specified load (cabinet radiation).

Conducted measurement (For equipment with multiple transmit chains):

[] Option 1: The results for each of the transmit chains for the corresponding 1MHz segments shall be

X] Option 2: The results for each of the transmit chains shall be individually compared with the limits after

added and compared with the limits.

these limits have been reduced by 10 x log (N) (number of active transmit chains)

49.3 Deviation from Test Standard

No deviation.

494 Test Setup

1. For the actual test configuration, please refer to the related Item in this test report (Photographs of the
Test Configuration).
Testing was performed when the equipment was in a receive-only mode.
The test setup has been constructed as the normal use condition. Controlling software (QCARCT Version:
3.0.33.0) has been activated to set the EUT on specific status.
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49,5 Test Results (Operating — Conducted)

RX Below 1GHz worst-Case Data:

SPURIOUS EMISSION
FREQUENCY RANGE

30MHz ~ 1GHz

OPERATING
CHANNEL

140

SPURIOUS EMISSION LEVEL
Frequency Level Limit .

(MHz) (dBm) (dBm) Margin
432.10 -87.91 -57.00 -30.91
576.01 -87.09 -57.00 -30.09
666.05 -87.71 -57.00 -30.71
708.04 -87.20 -57.00 -30.20
768.03 -87.44 -57.00 -30.44
786.04 -87.27 -57.00 -30.27
828.13 -87.12 -57.00 -30.12
882.05 -87.02 -57.00 -30.02
930.06 -87.56 -57.00 -30.56
959.95 -87.71 -57.00 -30.71

Level

:c_:zﬁcrlv::-

-30

_40

-50

50

70

-0 + 2 3 F # 10

1 I I
100 200 300
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RX Above 1GHz worst-Case Data:

SPURIOUS EMISSION OPERATING
FREQUENCY RANGE | 1CH?Z ~26GHz CHANNEL 64
SPURIOUS EMISSION LEVEL
Frequency Level Limit .
Margin
(MHz) (dBm) (dBm)
3455.10 -73.56 -47.00 -26.56
6908.98 -75.57 -47.00 -28.57
7093.06 -68.95 -47.00 -21.95
10640.02 -67.46 -47.00 -20.46
Level
(dBm)
20—
=30
-40
-50
50 5 i
0 1 2% ¥
-B0-
-50
= EIEI_l 1 1 H 1 1 1 1 1 1 1 1 1
1000 2500 5000 7500 10000 12500 15000 7500 20000 2 22500 26500
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SPURIOUS EMISSION
FREQUENCY RANGE

1GHz ~ 26GHz

OPERATING
CHANNEL

140

SPURIOUS EMISSION LEVEL

Frequency Level Limit .
Margin
(MHz) (dBm) (dBm)
7599.83 -66.17 -47.00 -19.17
11399.94 -64.68 -47.00 -17.68
Level
{dBm)
=20
-30
-40
-50
50 1

70 |
-0

-100-|
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4.9.6

Test Results (Operating — Radiated)

RX Below 1GHz worst-Case Data:

PURI EMISSION PERATIN
EREQSEUNSCY RiﬁlgE 30MHz ~ 1GHz 8HANNEL y 140
SPURIOUS EMISSION LEVEL
Frequency Antenna Level Limit Margin
(MHz) Polarization (dBm) (dBm) (dB)
42.60 \Y -69.29 -57.00 -12.29
43.00 H -71.47 -57.00 -14.47
99.90 H -61.13 -57.00 -4.13
152.88 \Y -64.37 -57.00 -7.37
199.50 \Y, -60.95 -57.00 -3.95
286.80 \Y, -65.94 -57.00 -8.94
323.90 \Y -65.56 -57.00 -8.56
399.70 H -69.58 -57.00 -12.58
431.80 H -69.56 -57.00 -12.56
468.00 H -67.01 -57.00 -10.01
480.00 H -63.56 -57.00 -6.56
516.00 H -62.55 -57.00 -5.55
516.00 \Y -70.61 -57.00 -13.61
532.90 \Y, -68.96 -57.00 -11.96
558.40 H -65.89 -57.00 -8.89
648.00 H -63.80 -57.00 -6.80
681.30 \Y, -70.37 -57.00 -13.37
744.00 H -65.23 -57.00 -8.23
754.20 \Y -69.46 -57.00 -12.46
932.20 Vv -67.57 -57.00 -10.57
RX Above 1GHz worst-Case Data:
PURI EMISSION PERATIN
ERLEJQL?EUNSCY RiﬁlgE 1GHz ~ 26GHz 8HANNEL © 64,140
SPURIOUS EMISSION LEVEL
Channel Frequency Ant_enn_a Level Limit Margin
(MHz) Polarization (dBm) (dBm) (dB)
3453.07 H -65.42 -47.00 -18.42
64 3454.09 Vv -64.87 -47.00 -17.87
6905.96 H -58.62 -47.00 -11.62
6908.50 Vv -58.92 -47.00 -11.92
140 7599.96 H -55.37 -47.00 -8.37
7600.02 Y -52.91 -47.00 -5.91
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Photographs of the Test Configuration
TX / RX SPURIOUS EMISSION TEST
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Appendix - Information on the Testing Laboratories

We, Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch, were founded in 1988 to

provide our best service in EMC, Radio, Telecom and Safety consultation. Our laboratories are accredited and
approved according to ISO/IEC 17025.

If you have any comments, please feel free to contact us at the following:

Linko EMC/RF Lab Hsin Chu EMC/RF/Telecom Lab
Tel: 886-2-26052180 Tel: 886-3-6668565

Fax: 886-2-26051924 Fax: 886-3-6668323

Hwa Ya EMC/RF/Safety Lab
Tel: 886-3-3183232
Fax: 886-3-3270892

Email: service.adt@tw.bureauveritas.com
Web Site: www.bureauveritas-adt.com

The address and road map of all our labs can be found in our web site also.

--- END -
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