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Test Report Certification

Applicant - CTOUCH Europe B.V.

Address . Achtseweg Zuid 153R, 5651 GW Eindhoven, The Nederlands
Manufacturer - CTOUCH Europe B.V.

Address . Achtseweg Zuid 153R, 5651 GW Eindhoven, The Nederlands
Product - UP-Android 7 module

Model No. . UPAOOOAN

Trade name . CTOUCH

Measurement Procedure Used:

FCC Rules and Regulations Part 15 Subpart E Section 15.407
ANSI C63.10: 2013

KDB 789033 D02 General UNII Test Procedures New Rules vO1r04
KDB 558074 D01 DTS Meas Guidance v04

KDB 662911 D01 Multiple Transmitter Output v02r01

The device described above is tested by SHENZHEN ACCURATE TECHNOLOGY CO. LTD
to determine the maximum emission levels emanating from the device. The maximum emission
levels are compared to the FCC Part 15 Subpart E Section 15.407 limits. The measurement
results are contained in this test report and SHENZHEN ACCURATE TECHNOLOGY CO.
LTD is assumed full responsibility for the accuracy and completeness of these measurements.
Also, this report shows that the Equipment Under Test (EUT) is to be technically compliant with
the FCC requirements.

This report applies to above tested sample only. This report shall not be reproduced in part
without written approval of SHENZHEN ACCURATE TECHNOLOGY CO. LTD.

Date of Test : June 01, 2018-Aug. 02, 2018
Date of Report : Aug. 03, 2018

Prepared by :

Approved & Authorized Signer :

( Sean Liu, Manager)
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1. GENERAL INFORMATION

1.1.Description of Device (EUT)

EUT
Model Number

IEEE 802.11 WLAN

Frequency Range

Number of Channels

GANT MAX

Directional gain

Type of Antenna

Power Supply

Modulation Type

FCC ID: 2APQQ-UPAOOOAN

UP-Android 7 module
UPAOOOAN

802.11a (20 MHz channel bandwidth) ,
802.11n (20 MHz channel bandwidth),
802.11n (40 MHz channel bandwidth),
802.11ac (20 MHz channel bandwidth),
802.11ac (40 MHz channel bandwidth)
802.11ac (80 MHz channel bandwidth)

U-NI1( 5150-5250, 5725-5850MHz)

fc =5000 MHz + N * 5 MHz, where:

- fc = “Operating Frequency” in MHz,

- N = “Channel Number™.

5150-5250 MHz:

N = 36 to 48 with step of 4 for the 20 MHz channel
bandwidth.

N = 38 to 46 with step of 4 for the 40 MHz channel
bandwidth.

N = 42 for the 80 MHz channel bandwidth.

5725-5850 MHz:

N = 149 to 165 with step of 4 for the 20 MHz channel
bandwidth.

N = 151 to 159 with step of 4 for the 40 MHz channel
bandwidth.

N = 155 for the 80 MHz channel bandwidth.

ANT1:2 dBi (per antenna port, max.)
ANT2:2 dBi(per antenna port, max.)

5.01

SISO (for 802.11a/n/ac)
MIMO Antenna(for 802.11n/ac)

DC 12-19V

BPSK/QPSK/16QAM/64QAM (OFDM)

Shenzhen Accurate Technology Co., Ltd
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TPC : Not Supported

Applicant - CTOUCH Europe B.V.

Address : Achtseweg Zuid 153R, 5651 GW Eindhoven, The
Nederlands

Manufacturer :  CTOUCH Europe B.V.

Address :  Achtseweg Zuid 153R, 5651 GW Eindhoven, The
Nederlands

Date of sample received : May 11, 2018

Date of Test : June 01, 2018-Aug. 02, 2018

1.2.Special Accessory and Auxiliary Equipment

PC Manufacturer: LENOVO
M/N: 4290-RT8
S/N: R9-FW93G 11/08

Adapter Manufacturer: N/A

INPUT: 100-240V 50/60Hz
OUTPUT: DC 12V 5A

FCC ID: 2APQQ-UPAOOOAN Shenzhen Accurate Technology Co., Ltd
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1.3.Description of Test Facility

Report No.: ATE20180786
Page 7 of 164

EMC Lab . Recognition of accreditation by Federal
Communications Commission (FCC)
The Designation Number is CN1189
The Registration Number is 708358

Listed by Innovation, Science and Economic
Development Canada (ISEDC)
The Registration Number is 5077A-2

Accredited by China National Accreditation Service
for Conformity Assessment (CNAS)
The Registration Number is CNAS L3193

Accredited by American Association for Laboratory
Accreditation (A2LA)
The Certificate Number is 4297.01

Name of Firm :  Shenzhen Accurate Technology Co., Ltd

Site Location : 1/F., Building A, Changyuan New Material Port,
Science & Industry Park, Nanshan District,
Shenzhen, Guangdong, P.R. China

1.4.Measurement Uncertainty

Conducted Emission Expanded Uncertainty

Radiated emission expanded uncertainty
(9kHz-30MHz)

Radiated emission expanded uncertainty
(30MHz-1000MHz)

Radiated emission expanded uncertainty
(Above 1GHz)

FCC ID: 2APQQ-UPAOOOAN

2.23dB, k=2

3.08dB, k=2

4.42dB, k=2

4.06dB, k=2

Shenzhen Accurate Technology Co., Ltd
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2. MEASURING DEVICE AND TEST EQUIPMENT

Table 1: List of Test and Measurement Equipment

Report No.: ATE20180786

Page 8 of 164

Kind of equipment | Manufacturer Type S/N Calibrated dates | Calibrated until
EMI Test Receiver| Rohde&Schwarz | ESCS30 100307 Jan. 06, 2018 Jan. 05, 2019
EMI Test Receiver| Rohde&Schwarz | ESPI3 101526/003 Jan. 06, 2018 Jan. 05, 2019
Spectrum Analyzer| Rohde&Schwarz | FSV-40 101495 Jan. 06, 2018 Jan. 05, 2019
Spectrum Analyzer| Agilent E7405A MY45115511 | Jan. 06, 2018 Jan. 05, 2019
Pre-Amplifier Rohde&Schwarz | CBLU118354 | 3791 Jan. 06, 2018 Jan. 05,2019
0-01
Loop Antenna Schwarzbeck FMZB1516 1516131 Jan. 06, 2018 Jan. 05, 2019
Bilog Antenna Schwarzbeck VULB9163 9163-323 Jan. 06, 2018 Jan. 05, 2019
Horn Antenna Schwarzbeck BBHA9120D | 9120D-655 Jan. 06, 2018 Jan. 05, 2019
Horn Antenna Schwarzbeck BBHA9170 9170-359 Jan. 06, 2018 Jan. 05, 2019
Open Switch and | Rohde&Schwarz | OSP120 + 101244 + Jan. 06, 2018 Jan. 05, 2019
Control Unit OSP-B157 100866
LISN Rohde&Schwarz | ESH3-Z5 100305 Jan. 06, 2018 Jan. 05, 2019
LISN Schwarzbeck NSLKS8126 8126431 Jan. 06, 2018 Jan. 05, 2019
Highpass Filter Wainwright WHKX3.6/18 | N/A Jan. 06, 2018 Jan. 05, 2019
Instruments G-10SS
Band Reject Filter | Wainwright WRCG2400/2 | N/A Jan. 06, 2018 Jan. 05, 2019
Instruments 485-2375/2510

-60/11SS

FCC ID: 2APQQ-UPAOOOAN

Shenzhen Accurate Technology Co., Ltd
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3. OPERATION OF EUT DURING TESTING

3.1.Test setups

Jumper Cable for
connecting to RF Cables
(If applicable)

RF Cables
for testing
WLAN Measurement
Component ° Instrument

WLAN
component's
antenna port

Power Control Grounding

Supply PC (only for grounded device)

3.2.Configuration and peripherals
Adapter AC main

Power Supply board

PC EUT

Figure 1 Setup: Transmitting mode

(EUT: UP-Android 7 module)

Note: The EUT have two antenna(1 and 2), They can transmit simultaneously

FCC ID: 2APQQ-UPAOOOAN Shenzhen Accurate Technology Co., Ltd
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3.3.Test mode

Test Mode Test Modes Description

11A IEEE 802.11a with data rate of 6 Mbps using SISO mode.

11N20 IEEE 802.11n with data date of MCSO0 and bandwidth of 20 MHz
using SISO mode.

1IN20m IEEE 802.11n with data date of MCS8 and bandwidth of 20 MHz
using MIMO mode.

11N40 IEEE 802.11n with data date of MCSO0 and bandwidth of 40 MHz
using SISO mode.

11N40m IEEE 802.11n with data date of MCS8 and bandwidth of 40 MHz
using MIMO mode.

11AC20 IEEE 802.11ac with data date of MCSO0 and bandwidth of 20 MHz
using SISO mode.

11AC20m IEEE 802.11ac with data date of MCS8 and bandwidth of 20 MHz
using SISO mode.

11AC40 IEEE 802.11ac with data date of MCSO0 and bandwidth of 40 MHz
using SISO mode.

11AC40m IEEE 802.11ac with data date of MCS8 and bandwidth of 40 MHz
using MIMO mode.

11AC80m IEEE 802.11ac with data date of MCS8 and bandwidth of 80 MHz
using MIMO mode.

NOTE: Worst cases for each IEEE 802.11 mode are selected to perform tests.

FCC ID: 2APQQ-UPAOOOAN

Shenzhen Accurate Technology Co., Ltd
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MHz or more above or below
the band edge increasing linearly
to 10 dBm/MHz at 25 MHz
above or below the band edge,
and from 25 MHz above or
below the band edge increasing
linearly to a level of 15.6
dBm/MHz at 5 MHz above or

Description of | Band FCC Rules Requirements Result
Test
AC power Line | N/A N/A N/A N/A
Conducted
Emission Test
Emission 5150-5250 | 15.403(1), No limit. Compliant
Bandwidth 15.407(a)(1)
5725-5850 | 15.403(1), = 500 kHz.
15.407(e)
Occupied 5150-5250 | KDB 789033 | No limit Compliant
Bandwidth 5725-5850 | §D
Duty Cycle 5150-5250 | -- No limit Compliant
5725-5850
Maximum 5150-5250 | 15.407(a)(1) | <250mW Compliant
Conducted 15.407(a)(4) | (avg during transmission)
Output 5725-5850 | 15.407(a)(3) | <1W
Power (avg during transmission)
Peak Power 5150-5250 | 15.407(a)(1) | FCC: For client devices in the Compliant
Spectral 15.407(a)(4) | 5.15-5.25 GHz band
Density <11dBm/MHz
(avg during transmission)
5725-5850 | 15.407(a)(3) | <30dBm/500KHz
15.407(a)(4) | (avg during transmission)
Unwanted 5150-5250 | 15.407(b)(1) | F<1GHz:
Emissions 15.407(b)(6) | §15.209/§7.2.5 limit (QP).
15.407(b)(7) | F=1GHz & out-restricted:
15.209 <-27dBm/MHz PK e.i.r.p. (exl.
5.15-5.35 GHz).
F=1GHz & in-restricted:
§ 15.209/§7.2.5 limit
(AV&PK).
5725-5850 | 15.407(b)(4) | F<1GHz:
15.407(b)(6) | §15.209/§7.2.5 limit (QP).
15.407(b)(7) | All emissions shall be limited to
15.209 a level of —27 dBm/MHz at 75

FCC ID: 2APQQ-UPAOOOAN

Shenzhen Accurate Technology Co., Ltd
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below the band edge, and from 5
MHz above or below the band
edge increasing linearly to a
level of 27 dBm/MHz at the
band edge

F=1GHz & in-restricted: §
15.209/§7.2.5 limit (AV&PK).

Frequence 5150-5250 | 15.407(g) FCC Part 15.407(g) Compliant
Stability 5725-5850
Antenna N/A 15.203, N/A Compliant
Requirement 15.204(b),

15.204(c),

15.212(a),

2.929(b)

Note: The power supply mode of the EUT is DC 12-19V, According to the FCC standard
requirements, conducted emission is not applicable.

FCC ID: 2APQQ-UPAOOOAN

Shenzhen Accurate Technology Co., Ltd
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5. 6DB OCCUPIED BANDWIDTH TEST

5.1.Block Diagram of Test Setup

EUT Low Loss Cable Spectrum
Analyzer

(EUT: UP-Android 7 module)

5.2.EUT Configuration on Measurement

The equipment are installed on the emission measurement to meet the commission
requirements and operating regulations in a manner which tends to maximize its emission
characteristics in normal application.

Section 15.407(e) specifies the minimum 6 dB emission bandwidth of at least 500 kHz
for the band 5.725-5.85 GHz

5.3.0perating Condition of EUT
5.3.1.Setup the EUT and simulator as shown as Section 5.1.
5.3.2.Turn on the power of all equipment.

5.3.3.Let the EUT work in TX modes measure it. The transmit frequency are
5725-5850MHz.

5.4.Test Procedure

5.4.1.The transmitter output was connected to the spectrum analyzer through a low
loss cable.

5.4.2.Set RBW of spectrum analyzer to 100 kHz and VBW to 300 kHz.

5.4.3.The 6dB bandwidth is defined as the total spectrum the power of which is higher
than peak power minus 6dB.

FCC ID: 2APQQ-UPAOOOAN Shenzhen Accurate Technology Co., Ltd
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5.5.Test Result

Report No.: ATE20180786
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The test was performed with 802.11a

Channel Frequency 6dB Bandwidth | 6dB Bandwidth Limit
(MHz) ANT 1 (MHz) ANT 2(MHz) (MHz)
149 5745 16.324 16.324 >(0.5MHz
165 5825 16.382 16.382 >0.5MHz
The test was performed with 802.11n20
Channel Frequency 6dB Bandwidth | 6dB Bandwidth Limit
(MHz) ANT 1 (MHz) ANT 2(MHz) (MHz)
149 5745 17.598 17.598 > (0.5MHz
165 5825 17.598 17.598 > 0.5MHz
The test was performed with 802.11ac20
Channel Frequency 6dB Bandwidth | 6dB Bandwidth Limit
(MHz) ANT 1 (MHz) | ANT 2(MHz) (MHz)
149 5745 17.598 17.598 >(0.5MHz
165 5825 17.598 17.598 >(0.5MHz
The test was performed with 802.11n40
Channel Frequency 6dB Bandwidth | 6dB Bandwidth Limit
(MHz) ANT 1 (MHz) ANT 2(MHz) (MHz)
151 5755 36.350 36.350 >(0.5MHz
159 5795 36.350 36.350 >(0.5MHz
The test was performed with 802.11ac40
Channel Frequency 6dB Bandwidth | 6dB Bandwidth Limit
(MHz) ANT 1 (MHz) ANT 2(MHz) (MHz)
151 5755 36.350 36.350 >(0.5MHz
159 5795 36.350 36.350 >(0.5MHz
The test was performed with 802.11ac80
Channel Frequency 6dB Bandwidth | 6dB Bandwidth Limit
(MHz) ANT 1 (MHz) | ANT 2(MHz) (MHz)
155 5775 75.250 75.250 >(0.5MHz

The spectrum analyzer plots are attached as below.

FCC ID: 2APQQ-UPAOOOAN

Shenzhen Accurate Technology Co., Ltd
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6dB Bandwidth
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CF 5.025 GHz 691 pts Span 40.0 MHz CF 5.025 GHz 691 pts Span 40.0 Miz
Marker Marker
Type | kef | Trc | *-valus | wewalue | Function | Function Result | Type | waf | Tec | ®-valus | wevalue | Function | Function Result |
M1 | 1 5.827431 GH2 -1.08 d&m | M1 | 1 5.827431 GHz -1.19 dam |
o2 M1 1 =10.709 MH2 -6.98 A& Il o2 M1 1 =10.709 MH2 -6.91 i Il
03 M1 1 5673 MHz ~4.4E B p3 M 1 5673 MHz -4.38 ¢ |
Date: 15.JUN.2018 11:01:04

Date: 15.JUN.2018 10:59:10
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ANT 2(802.11N20)
=)

Ref Level 21.00 d8m  Ofsel 19.00 0B = RBW 100 FH: Ref Level 21.00 d8m  Oset 14.00 0B w RBW 100 bz
p= At 30 dé  SWT G4.8 ps = VBW 300 kHz Mode Auto FEET = ALL 30 dié BWT 94.8 uys & YBW 300 kHz Mode auto FET
@10k Max [@ 10k Max
Da[1] ~4.77 0B Da3[1] 3,08 OB
63100 MHz £.3100 MH2
10de 1[1] 0.95 dBm 10de 11[1] 0.39 dBm
57474310 GHz 5.7474310 GHz
odem z - L r . odem ———
s , 4,“,JWV,-.wm.w.h.ql JUS L s 5950 0 LA A
-10 dém -10 dém T
-20 dim -20 dim ‘\,
1‘1
-30 déim -30 déim 7
Aadr \ Pl )
Ao " o i
B I R ARl —
50 dBrm 50 dBrm
50 B o
70 dbm 70 dbm
CF 5.745 GHz 691 pts Span 40.0 Miz CF 5.745 GHz 691 pts Span 40.0 MHz
Marker Marker
Type | raf | Trc | X-valus | v-valua | Function | Function Rasult | Type | maf | Tre | *-valun 1 w-valua | Function | Function Rasult |
M1 | 1 5.747431 GHz -0.35 dim | M1 1 5.747431 GHz
o2 M1 1 =11.288 MH2 -6.23 df o2 M1 | 1 =11.288 MH2 =6.50 a8 Il
o3 w1 1 6.31 MHz ~4.72 B 3 M 1 6.31 MHz 468 dB |

Date: 15.JUN.2018 11:08:39

Date: 15.JUN.2018 11:09:31

-3 pectrum I
21 .
Ref Lovel 2100 dn Offset 18.00 0B e RBW 100 bH: ::’: Level 21 Ooag'sc'; :"v‘;"'_"' 19:'3 e = ::"‘: ;x ::" "
be att 30dE BWT 948 s e VBW 300 kHz  Mode auto FET = S e 2 Mode Su0FFT
(@ 10k Max
(@ 10k Max
GETRY] T35 0B Da[1] -4.30 0B
6.3100 MHz 10 dB 1] ﬁ.‘:‘:un'?d:;{
10ds 1[1) 1.00 dBm PR ™
. ‘ 5.8274310 GHz
5.8274310 GHz odem 41
0 dBm L '
T30 N O P Y T 1 % N (VNS T AR ) PV
01 -7.000 d&m =10 dBm —
-10 dém - i
20 dbm -20 dBm
-30 dBrm
-30 dBrm o
Y T
A,‘,.,{Wa..t,‘.\-\ﬂ"\'*"'l ,“{'M.‘ i L
A0 d ] N
——— -50 dBm
-0 d8 50
70 dbm -70 dBm
CF 5.025 GHz Span 40.0 MHz
CF 5.025 GHz 691 pts Span 40.0 MHz
colpts Span 40 rtarkor
arkor 1 | raf | Tre | ¥-val 1 Functi 1 Function Result |
Type | Raf | Tre | ®-valus | w-valus | Function | Function Result | ‘":‘ A "—, H‘:‘ :‘:_“ = unchion unction BAsy
1 5.827431 GHz -1.00 dém T 3 1288 MH
[ 1 =11.288 MHz 5.75 dis = T = - T
i1 o M st g | p3| M1 1 .21 MHz ~4.36 B |
Date: 15.JUN.2018 11:05:26

Date: 15.JUN.2018 11:03:38
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ANT 2(802.11ac20)

pectrum o= trum
Ref Level 21.00 d8m  Olfset 14.00 0B = RBW 100 bH: Ref Lovel 21.00 d8m  Offsel 19.00 0B = RBW 100 kH:
b ALt 30 dE  SWT  94.8ps w YBW 300 kHz  Mode suto FET [= Atk 30ck  SWT 948 ps e YBW 300 kHz  Mode auto FET
[@ 10k Max [@ 10k Max
o2[1] -3.60 OB bz[1] -3.491 dn
-11.28B0 MHz ~11.2880 MH:
18 . . 1008
1o 1[1] 0.55 dim 11[1] _ -0.54 dBm
M1 5.7474890 GHz M1 5.7474890 GHz
0.dBm " 1_ — 0 aem Toumdoe o and [
P I U T S N e o | A S SR . e’ 4 ",
11 5550 } d
-10 dém 4& -10 dém J,
-20 dBm W\\‘ -20 dBm r/.-’
a0d g
a0d -30 dBrm 7
-30 dBrm +
'L-(JIL"‘.\!'MM' Loaplniotad \ r'r.ml,r.du-ww-""”\ﬂ', )
o ooy e o TP T
-50 dBm -50 dBm
0 dB &0 a8
-70 dBm -70 dBm
CF 5.745 GHz 691 pts Span 40.0 Mz CF 5.745 GHz 691 pts Span 40.0 MHz
Marker Marker '
Type | raf | Trc | X-valus | v-valua | Function | Function Rasult | Type | waf | Tec | X-ualug | ¥-walua | _Function | Function Result |
M1 | 1 5.747489 GHz -0.55 dam | M_\ 1 5.74 (_“H'J GHz -0.54 dim
M1 1 “11.788 MHz -4.60 a8 | oz M| 1 -11.288 MH2 ~4.01 g8 |
M1 1 £.31 MHz 518 dB | p3| M1 1 .21 MHz -6.34 dB |
Date: 15.JUN.2018 11:34:41

Date: 15.JUN.2018

rurm I

(=

Specirum
Ref Level 21.00 o8m  Offset 14.00 0B RBW 100 kHz Ref Lovel 21.00 ¢8m  Offset 14.00 0B & RBW 100 kHz
b Att 30 d2 SWT  94.8 ps = VBW 300 kHz  Mode auto EET [=_ftt 30dE  SWT S48 ps = VBW 300 kHz  Mode auto FET
[@ 10k Max [@ 10k Max
n2[1] =475 dn n¥[1] =465 d8
-11.2880 MHz -11.2880 MHz
10 a8 1[1] 141 dBm o 11[1] 1.42 dBm
M1 5.8274890 GHz M1 58274890 GHz
0 dBm ; T oo [T LI IR A W)
T Y O N A U O S | o s S
-10 dBm - -10 dBm i
-20 dim -20 dim
=30 dm =30 dm
PP P b 4
- I Ee—— TP N EENPITTY S
-50 dBrm -50 dBrm
0 dB 50 dB
=70 dim =70 dim
CF 5.025 GHz 691 pts Span 40.0 Mz CF 5.025 GHz 691 pts Span 40.0 MHz
Marker Marker
Type | Raf | Tre | ®-valua | v-ualua | Function | Function Rasult | Type | kaf | Tre X-valua | w-valua |__Function | Function Result |
M1 1 -1.41 dim M1 | 1 LR 489 Gl -1.42 dam |
M1 1 -y 02w 1 ~11.288 MH; ~4.65 db |
M1 1 .71 MH: 639 B | 03 M1 1 .21 MHz ~6.40 B |

Date: 15.JUN.2018 11:41:21
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ANT 2(802.11N40)

Spectrum I

Ref Level 21.00 d8m

Offset 14.00 dB & RBW 100 kMHz

Ref Level 21,00 d8m  Offset 14.00 0B w» RBW 100 kHz
b Att 30 dB SWT L1ms @ YBW 300 khz  Mode auto Sweep | ALt 0d6 SWT Lims @ YBW 300 kHz Mode suto Swiep
[@ 10k Max [@ 10k Max
CETEN] -4.87 dn na[1] =484 dB
23,150 MHz 23150 MHz
Dce 1) 0.73 dBm 1o e 1[1) 8.59 dom
5.750020 GHz 5.750020 GHz
0dBm 0dBm
d 1 " -10 dém : :
-10 dim - T L T T
o1 T LS vy g oy Y AT 01 N " e .[
-20 dém T i -20 dém T I,
S04 / <30 dBim / ‘\I
: 7 3 e '.]\nH\‘N/
MM ! 'y M“‘lw by T
S SE—— e =
-50 dBrm -50 dBrm
0 dB 50 dB
=70 dim =70 dim
GCF 5.755 GHz 691 pts Span 00.0 Mz OF 5.755 GHz 691 pts Span 80.0 MHz
Mark: Marker
Type | Ref | Tre | ¥-valus 1 v-valus | Function | Function Result | Type | waf | Tre | ¥-walua | _Function | Function Result |
1 5.75002 GHz -8.73 détm Lt | 1 -8.59 dam |
M1 1 137 MHz 1308 | oz M1 1 =5.19 db |
M1 1 23.1E MH: 47 an | 03 M1 1 23.15 MHz ~4.84 ¢B |

Date: 15.JUN.2018 11:12:56

trum I

Ref Level 21.00 d8m

Offset 14.00 d

B & RBW 100 kHz

Date: 15.JUN.2018 11:14:26

pectrum I

(=

Ref Level 21.00 d8m

Offset 14.00 dB & RBW 100 kM2

b Att 30 dB SWT L1ms @ YBW 300 khz  Mode auto Sweep b Att 30 dB SWT L1ms @ YBW 300 khz  Mode auto Sweep
[@ 15k Max [@ 15k Max
D2(1] 5.04 df ETEN] “5.17 B
13.200 MHz, -13.200 MHz
10dB M1[1] -9.08 dBm) 1ods 11[1]) 9.14 dBm
5790020 GHZ| 5.790020 GHz
0dBm 0dBm
di di T
10 dém—— o TTT T 10 dém PO VPR e = S e R B
<20 dBm ] :I -20 dim A
s . \ . \
=30 dm 7 =30 dm / 'y
T Y S \, TUVITTY) N1 NS Y
T e——— i R e T —
-50 dBrm -50 dBrm
50 dB 50 dB
=70 dim =70 dim
CF 5.795 GHz 691 pts Span 80.0 MHz CF 5.795 GHz 691 pts Span 80.0 Mz
Marker Marker
Typa| Ref | Tre| v-ualus | Function | Function Result | Type | Ref | Tre | ¥-valus 1 v-valus | Function | Function Result |
M1 1 I -5.08 gam | M1 [ 5. 79002 GHz
oz M1 1 “13.2 MMz | ~5.04 a8 | 02 M1 1 -13.2 MHz
o3 M1 1 23,15 MHz ~4.57 B 03 M1 1 23,15 MHz |
Date: 15.JUN.2018 11:17:36 Date: 15.JUN.2018 11:18:58
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ANT 1(802.11ac40)

Ref Level 21.00 d8m  Offset 14.00 dB & RBW 100 kMHz
[ AL 30 dié SWT 1.1 ms @ YBW 300 kHz  Mode suto Swiep
[@ 10k Max

Dz[1] -5.006 (8

-12.200 MHz
10db 11[1] 0.40 dBm
5.750020 GHz

0 dgBm:

-10 dim PSR, P2 e o o vy P T e e

=20 dBm

-30 dam r
e T uv/ L\‘

-50 dBm

Lkt TN

50 dB

=70 dBm

CF 5.755 GHz 691 Els
Marker
Type | Ref | Tre | ¥-valus 1 v-valus | Function |
M1 1 575002 GHz ~8.48 dem
02 M1 1 -13.2 MHz -5.06 g8
D3| M1 1 23.15 MHz =4.88 di

Span 80.0 MHz

Function Result |

. e

Date: 15.JUN.2018 11:26:46

ectrum I 2
Ref Lovel 2100 dn Offset 18.00 0B e RBW 100 bH:
b att 30dE  SWT  l.lms e VBW 300 kHZ  Mode auto Swoep
(@ 10k Max
Dz[1] - 5,000 8
-12.080 MH:
1048 1[1] 9.15 dim
5.789910 GHz
0 dBm
-10 dBm T T -
T 11 TATRC
0 dtt = el l1
-20 dim 3
-30 dBrm /'J T
b ool gtttk AW
[T = reap——
-50 dBm
&0 a8
-70 dBm
CF 5.795 GHz 691 pts Span 80.0 MHz
Marker
Type | Ref | Tre | ¥-valus 1 v-valus | Function | Function Result |
M1 1 .T8991 GH2 -9.15 dim
o2 M1 1 08 MH2 =£.00 a8
p3| M1 1 23.27 MHz 4,48 B

Date: 15.JUN.2018 11:22:34
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ANT 2(802.11ac40)
=)

Ref Level 21.00 d8m
= ALL 30 dé

Offset 14.00 dB & RBW 100 kM2
BWT 1.l1ms @ YBW 300 kHz  mode suto Sweep

[@ 10k Max

10d

D[1] -5.19 dB
=13.200 MHz

0 dgBm:

11[1] 0.75 dbm
53.750020 GHz

=10 dim

=20 dBm

T; _J\,L.],MLL{»LL,.M-& I

=30 dem

N e AN

-50 dBm

M S PR

50 dB

=70 dBm

CF 5.755 GHz

691 pts Span 80.0 MHz

Marks
Type | Ref | Tre |

¥-valus 1 v-valus | Function | Function Result |

M1 1
o0z M 1
D3| M1 1

5. 75002 Gl -8.75 dém
=13.2 MH: =£.19 g8
23.15 MHz =4.65 db

[

Date: 15.JUN.2018 11:25:34

pectrum

(=

Ref Lovel 21.00 d8m  Offsel 19.00 0B = RBW 100 kH:
b att 30dE  SWT  Lims e YBW 300 kM Mode auto Swiep
(@ 10k Max
Dz[1] -4.H1 B
-13.080 MHz
1048 1[1] 9.90 dBm
5.7689910 GHz
0 dBm
-10 dim I

=20 dBm

[0 RS v o vy e e e

-30 dam
kbl M‘f»‘u’/ ll"\.

-50 dBm
50 dB
=70 dBm
GCF 5.795 GHz 691 pts Span 60.0 Miz
Marker
Type | Raf | Tre | ¥-valus 1 v-valus | Function | Function Result |
M1 1 578991 GHz ~5.38 dem
M1 1 -13.08 MHz ~4.H1 a8
M1 1 23.27 MMz =4.23 db

Date: 15.JUN.2018 11:23:27
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ANT 2(802.11ac80)

P

Ref Level 21.00 d8m  Olfset 14.00 0B = RBW 100 bH: Ref Lovel 2100 dn Offset 18.00 0B e RBW 100 bH:
b ALt 30 dE  SWT  360.3 ps e YBW 300 kHz  Mode suto FET [ ALt 30 ck  SWT  360.3 ps e VBW 300 kHz  Mode auto FET
@ 1Pk Max @ 1Pk Max
Dz[1] 1.98 08 nz[1] 1.95 dn
22,460 MHz 22,460 MHz
10de 11[1] 6.33 dBm n 11[1] 6.40 dBm
5.759950 GHz 5.759950 GHz
0 dBm 3= 0 dBm =
; AP TRITINRT | (NRTITOTS WTITTCA T TRARTIIVIE e | G0 ITTTITINY |{ YT FTVTTU R TT [T TIVINF AR
-10 dBm — - e 'lll b - - 10 dim— : JI' o s ;
-20 dBm . -20 dBm : |.
-30 dém Ik\ -30 dam + ‘]k
X A T
it b Su— v T iy,
i T e
-50 dBm -50 dBm
0 dB &0 a8
-70 dBm -70 dBm
CF 5.775 GHz Span 160.0 MHz CF 5.775 GHz 691 pts Span 160.0 MHz
Marker Marker
Type | Ref | Tre | ¥-valus | 1 Function Result | Type | Ref | Tre | ¥-valus 1 v-valus | Function | Function Result |
M1 1 5.75995 GHz M1 1 5.75995 GHz 6. 40 dim
o2 M1 1 =22.96 MH2 o2 M1 1 =22.96 MH2 =1.95 a8
p3| M1 1 £2.79 MHz o3 M1 1 £2.79 MHz 577 g

Date: 15.JUN.2018 11:29:33
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6. 26DB OCCUPIED BANDWIDTH TEST

6.1.Block Diagram of Test Setup

EUT

Low Loss Cable

Spectrum
Analyzer

(EUT: UP-Android 7 module)

6.2.EUT Configuration on Measurement

Report No.: ATE20180786
Page 21 of 164

The equipment are installed on the emission measurement to meet the commission
requirements and operating regulations in a manner which tends to maximize its emission

characteristics in normal application.

6.3.0perating Condition of EUT
6.3.1.Setup the EUT and simulator as shown as Section 6.1.

6.3.2.Turn on the power of all equipment.

6.3.3.Let the EUT work in TX modes measure it. The transmit frequency are

5150-5250MHz.

6.4.Test Procedure

6.4.1.The transmitter output was connected to the spectrum analyzer through a low

loss cable.

6.4.2.Set Set RBW = approximately 1% of the emission bandwidth.

6.4.3.Set the VBW > RBW.
6.4.4.Detector = Peak.

6.4.5.Trace mode = max hold.

6.4.6.Measure the maximum width of the emission that is 26 dB down from the
maximum of the emission. Compare this with the RBW setting of the analyzer.
Readjust RBW and repeat measurement as needed until the RBW/EBW ratio is

approximately 1%.

FCC ID: 2APQQ-UPAOOOAN
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LATC,

6.5.Test Result

Report No.: ATE20180786
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The test was performed with 802.11a

Channel Frequency 26dB Bandwidth | 26dB Bandwidth
(MHz) ANT 1 (MHz) ANT 2(MHz)
36 5180 21.823 21.823
48 5240 21.708 21.766
The test was performed with 802.11n20
Channel Frequency 26dB Bandwidth | 26dB Bandwidth
(MHz) ANT 1 (MHz) ANT 2(MHz)
36 5180 22.171 22.229
48 5240 22.229 22.055
The test was performed with 802.11ac20
Channel Frequency 26dB Bandwidth | 26dB Bandwidth
(MHz) ANT 1 (MHz) ANT 2(MHz)
36 5180 21.997 22.287
48 5240 22.055 21.997
The test was performed with 802.11n40
Channel Frequency 26dB Bandwidth | 26dB Bandwidth
(MHz) ANT 1 (MHz) ANT 2(MHz)
38 5190 40.520 40.640
46 5230 40.640 40.640
The test was performed with 802.11ac40
Channel Frequency 26dB Bandwidth | 26dB Bandwidth
(MHz) ANT 1 (MHz) ANT 2(MHz)
38 5190 40.640 40.750
46 5230 40.750 40.750
The test was performed with 802.11ac80
Channel Frequency 26dB Bandwidth | 26dB Bandwidth
(MHz) ANT 1 (MHz) ANT 2(MHz)
42 5210 82.890 83.130

The spectrum analyzer plots are attached as below.
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ANT 1(11A)

26dB Bandwidth

ANT 2(11

Report No.: ATE20180786

A)

Page 23 of 164

pectrum I o Spectrum
Ref Level 2100 dBm Offset 14.00 0B e RBW 300 kH: Ref Level 2100 dBm Offset 14.00 0B e RBW 300 kH:
b att 30dE  SWT  36.1ps @ VBW 1 MHZ  Mode auto FET po At 30dE  SWT  36.1ps @ VBW 1 MHZ  Mode auto FET
(@ 10k Max (@ 10k Max
mMi[1] 626 dBm mi[1] A.496 dBm
5.1753690 GHz 5.1847470 GHz
10de ndn 26.00 dib 10 nrlhx 26.00 dib
s T | it By e, 21823000000 MHz g A |l e e, 21823000000 MHz
0 dBm y Q tactar Y 2a7.1 0 dBm 7 € tactor 237.6
/ N /
-10 dBm z -10 dBm .
-20 dBm -20 dBm
-30 dB —— -30 dBrm -
Jravelis SadiTy Py v
i
40 di 40 di
-50 dBm -50 dBm
0 dB &0 a8
-70 dBm -70 dBm
CF 5.18 GHz 691 pts Span 40.0 Mz CF 5.10 GHz 691 pts Span 40.0 MHz
Marker Marker
Type | maf | Tre ®-valus 1 v-valus | Function | Function Result | Type | maf | Tre ®-valus 1 W-valup | Function | Function Result |
M1 1 5.175369 GHz 6.26 dim ndB down 21.823 MH2 M1 1 £.96 dim ndg down 21.823 MHz
T1 1 £.189001 GH2 =19.67 dim ndi 26.00 da L 1 =19.80 dim ndi 26.00 da
12 1 £.150B25 GH: -15.63 dBm @ factor 237.1 T2 1 -15.76 dBm @ factor 237.6

Date: 15.JUN.2018 11:51:18

Date: 15.JUN.2018

11:52:19

v
Ref Level 21.00 g8m  Ofsel 14.00 0B = RBW 300 bH: Ref Lovel 21.00 o8m  Offset 14.00 0B w RBW 300 FHz
b ALt 30dE  SWT  36.1ps @ VBW 1 MHZ  Mode auto FET [=_Att 30ck  SWT  36.1ps w YBW 1 MHz  Mode auto FET
[@ 10k Max [@ 10k Max
mi[1] 687 dBm mi[1] 5,1":;%.1{3:.;.
5.2353690 GHz 10dn " 5.2353690 GH:
10.d8 L — 26,00 B nds. 26.00 dB
i T e & 2 21.706000000 MHz . S 21.766000000 Mz
0dBm Qlactor % 241.2 m + €} factor \ 240.5
d J
-10 dBm -10 dBm
-20 dim \ -20 dim
30 dBm— A -30 dBrm—=
-30 dBm -~ e s ey v
pane=_ vl Bl - ) " N A S
ll i
40 di 40
-50 dBm -50 dBm
&0 dB &0 a8
-70 dBm -70 dBm
CF 5.24 GHz 691 pts Span 40.0 MHz OF 5.24 GHz 691 pts Span 40.0 MHz
Marker Marker
Type | Raf | Trc | ®-valua | v-ualua | Function | Function Result Type | waf | Tre | X-valua | Yovaluo |__Function | Function Rasult |
M1 1 s 3 GHz .67 dam ndB down 21,708 MHz M1 1 j’- 74 dim nde down 21.766 MHz
Tl 1 5225050 GH2 =19.05 dim nd@ 26.00 dB ;}‘ : -:;nl; r:m | |.||JM ‘J"_;‘]‘:]’”q“
12 1 £.2E0767 GHz -18.55 dBm @ factor 241.2 E -18.97 dBm qQ factor X

Date: 15.JUN.2018 11:53:16
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pectrum I

ANT 1(11N20)

Ref Level 21.00 d8m

Offset 14.00 dB & RBW 300 kMz

Spectrum I

Report No.: ATE20180786

ANT 2(11N20)

Page 24 of 164

(=

Ref Level 21.00 d8m

Offset 14.00 dB & RBW 300 kM2

[ Att 30 dd  SWT 36.1ps @ WBW 1 MHT Mode auto FET p ALt 30 d8  BWT 36.1 ps @ YBW 1 MHZ  Mode auto FET
(@ 10k Max (@ 10k Max
mi[1] 5,92 dim Mi[1] 593 dim
5.1777420 GHz 5.1B09840 GHz
10de - ndn 26.00 dib 10 dB - ndB 26.00 da)
[ [ B 22.171000000 MHz skt | T B P, 22,229000000 MHz
0dBm € tactor \ 0dBm ++ € tactor ‘\ 233.1
A ) / \,
r -10 dim -
))/ -20 dim \;'
/ \
|30 dagy~tTor -39, dion
RSN SURPY PP AR VU
40 di 40 di
-50 dBrm -50 dBrm
0 dB 50 dB
=70 dim =70 dim
0 GHz Span 40.0 MHz CF 5.10 GHz Span 40.0 Mz
Marker Marker
Type | waf | Tec | ®-valus | | Function Rasult | Type | kef | Trc | Function Result |
M1 1 5.177742 G 22.171 MHz M1 1 G MH2
T1 1 L. 168944 0.18 diun ndi 26.00 d& Tl 1 26.00 da
T2 1 £.151114 GHz -20.14 dBm 0 factor 2338 T2 1 £.151114 GHz 233.1
Date: 15.JUN.2018 11:58:38 Date: 15.JUN.2018 11:57:47

pectrum I

(=

[m]
Rof Level 21,00 o8m Offset 14.00 0B w RBW 200 kH: Ref Level 21,00 d8m  Offset 14.00 0B » RBW 300 kHz
pe At 30cE SWT  36.1ps @ YBW 1MHz  Mode auto EET f=_Att 30cE SBWT 36.1ps @ YBW 1 MHZ Mode suto FET
@10k Max @10k Max
mMi[1] mi[1] 6. 73 dBm
5.2441100 GHz
1008 ’ — 26,00 dBy 10 - n 26.00 di
Tt | g e 22.229000000 MHz [Ty 22.055000000 MHz
0dBm / 0 tactor A 5.5 0 dBm € tactor \ 237.8
-10 dim - -10 dim
-20 dim '-'J -20 dim
W, N IS
A0 dame Y B i o ——
40 di 40 di
-50 dBrm -50 dBrm
0 dB 50 dB
=70 dim =70 dim
CF 5.24 GHz 691 pts Span 40.0 MHz OF 5.24 GHz 691 pts Span 40.0 MHz
Marker rkn
Type | kef | Tre | *-valus | wewalue | Function | Function Result | Type | waf | Trc | Yovalue | Function | Function Result |
M1 1 [ S8 GHE 6.33 dam nde down 22,275 MHz M1 1 6.73 dim nde down 22,055 MHz
Tl 1 5.ITEEZE GH2 =19.97 dbm nde 26.00 dB LI} 1 =19.51 dim ndg 26.00 dB
T2 1 5251086 GHz -15.48 dbm 0 factor 2305 T2 1 5.250599 GHz -18.98 dbm Q factor 237T.8
Date: 15.JUN.2018 11:56:22 Date: 15.JUN.2018 11:55:09
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ANT 2(802.11ac20)

(=

Ref Level 21.00 d8m

Offset 14.00 dB & RBW 300 kMz

p ALt 30 d8  BWT 36.1 ps @ YBW 1 MHZ  Mode suto FET [ Att 30 dd  SWT 36.1ps @ WBW 1 MHT Mode auto FET
[@ 10k Max [@ 10k Max
mMi[1] 6.0 dBm mi[1] 580 dBm
S5.1822000 CHz S5.17R9580 CHz
10de nds 26.00 doy 10 K3 ndo 26.00 dpy
P WSSV N B R (,n.a- et . 21.997000000 MHz et S A B, v, \ 22267000000 MHz
odem f' Q factor \ 235.6 0 dem Q lactor 232.4
=10 dBm =10 dBm
-20 dBm -20 dBm
I /
e 4 [ ]
Rlasity AN IPR T N
40 d 40 d
=50 dBm =50 dBm
0 dB &0 dB:
=70 dbm =70 dbm
CF A GHz 691 pts Span 40.0 MHz 691 pts Span 40.0 MHz
marker
Type | kef | Tre | *-valus | w-valua | Funetion | Function Result | Type | waf | Tec | X-valus | ¥ovalua |__Function | Function Rasult |
M1 1 5.1822 GHz .40 dim ndé down 21.997 MHz M1 1 5.178958 GH2 nde down 22.287 MH2
Tl 1 5.169001 GHz2 =19.56 dém nds 26.00 d8 LE} 1 5. 168828 C nds 26.00 d8
T2 1 £.150599 GHz -19.5A dRm Q factar 2356 T2 1 £.1591114 GHz -20.20 dBm 0 factor 232.4

Date: 15.JUN.2018 12:00:33

Date: 15.JUN.2018 11:59:49

rum
Ref Level 21.00 oBm Offset 14.00 0B = RBW 300 FHz Ref Lovel 2100 d8n Offset 18.00 0B e RBW 300 bH:
b Att 30cE SWT  36.1ps @ YBW 1MHz  Mode auto EET [= Atk 30dE  BWT  36.1ps @ YBW 1 MHZ Mode suto FET
(@ 10k Max (@ 10k Max
mi[1] 662 dBm mi[1] 6.11 dBm
5.2340060 GHz 1008 5.2351950 GHz
1048 nds. 26.00 dB nd 26.00 dB
V\."Iw--« e VP R 22055000000 MHz A Fan iy - L e e 21997000000 MHz
0 dbm qQ factor 2a7.3 0dBm s Q tactor 238.0
-10 dim -10 dim
-20 dim -20 dim
204 a
_j#}\m"" i I AT A e Y o Y AT
40 di 40 di
-50 dBrm -50 dBrm
0 dB 50 dB
=70 dim =70 dim
CF 5.24 GHz 691 pts Span 40.0 Miz OF 5.24 GHz 591 pts Span 40.0 MHz
Marker Marker
Type | raf | Trc | ®-valus | w-valus | Function | Function Result | Type | waf | Tre | ®-valus | W-valun | Function | Function Result
M1 1 24096 GHE 5,62 dBm ndB down 22.055 MHz M1 1 5195 GHE 6.11 dam ndd down 21.997 MH2
Tl 1 TEGGE GHZ =19.80 dium nds 26.00 dB& T1 1 £.229001 GH2 =20.11 dim ndi 26.00 d8
T2 1 £.9E0600 GH2 219,58 dim q factor 2373 T2 1 £_IE0699 GHz -15.50 dBm 0 factor 238.0

Date: 15.JUN.2018 12:01:58
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P rum o
Ref Lovel 21.00 08m  Offset 14.00 0B w RBW 500 FHz RefLovel 21.00 B Offset 14.00 dB & REW 500 kHz
fe_att 30 d8 SWT ims e YBW 2 MHZ  Mode suto Swoep [ At S0cE SWT lms @ VAW 2 MHZ_Mode auto Sweep
[@ 10k Max [@ 10k Max
e, T Mil1] ETRERT
5.195440 GHz 5.195560 GHz
10 dB ndp 26.00 dB 10de ndo 26.00 diy
Miw 40.520000000 MiHa, . 40.640000000 MHz
0 dém Ir,__ S e e T — /..mwf-\ LL-TE L P 128.2 [ 127.9
y ”‘]‘
-10 dém a ~10 dem
{
20 dBmy T)[,l -20 dim
o / -39 dgm, s
| 0 g ~ 39 AR
- ) P ette i i d A,
o P ol el <0d
J—— -50 dbm
&0 dB 50 dB:
70 dBry 70 dim
CF 5.19 GHz 691 pts Span 60.0 Mz Crs5.19 Ghz 591 pts Span 00.0 Mz
Marker Marker ;
Type | Raf | Trc | wovalus | Y uokio | Funetion | Function Result | Type | Ref | Tre | ¥-valus i 1 v-valus i | Function | Function Result |
M1 1 3 0.04 dam ndB down 20,52 MHz M1 1 5.19556 GH2 -0.14 dim nds down 1|.|.b‘| MHz
T 1 .76 cRm nds 26.00 dB I‘\‘ 1 .:h'il'l Gl :'h.lll aim ndi }ﬂ.l‘]‘ll ds
e ] TNLT T @ factor 1280 iF 1 5.21038 GHz -26.60 dBm qQ factar 127.9
Date: 15.JUN.2018 12:03:31 bate: 15.JUN.2018  12:04:35
pecirum pecirum
Ref Level 21.00 0Bm  Offset 14.00 0B @ RBW 500 kHz Ref Lovel 21.00 0B Offset 15.00 0B = RBW 500 kH:
be Att 308 SWT 1ms @ VBW 2 MHZ  Mode aulo Swiep be Att 308 SWT 1ms @ YBW 2 MHZ _ Mode aulo Swoep
(@ 10k Max (@ 10k Max
M) T dnm Mil1] .22 dim
5235560 GH2 5.235560 GHz
1048 nde 26.00 dB 1048 nd 26.00 dB
M1Bve 40.640000000 MHz M1Bve 40.640000000 MHz
0 dBm g N W= T T Py 1268.8 0 dBm e, (WW.I\Q.W . 1268.8
i
-10 dém + =10 dém
-20 dim ! 1'JI -20 dim
_;."{
130, B e -39 g
fsbottgn s b Mt i T PR
40 di 40 di
-50 dbm -50 dbm
50 dB: 50 dB:
70 dim 70 dim
CF 5.23 GHz 691 Els SEEII 00.0 MHz CF 5.23 GHz 691 Els SEEII O0.0 MHz
Marker Marker
Type | Ref | Tre | ¥-valus 1 v-valus | Function | Function Result | Type | Ref | Tre | ¥-valus 1 | Function | Function Result |
M1 1 5. 556 ndd down 40.64 MH2 M1 1 56 G 2 dim nds down A0.64 MHZ
T1 1 520974 GH2 =25.42 dim ndi 26.00 d& T1 1 5.20974 G ndi 26.00 d&
12 1 5.2503R GHz -26.76 dBm qQ factor 128.8 12 1 5.25038 GHz -25.77 dBm qQ factar 128.8
Date: 15.JUN.2018 12:06:40 Date: 15.JUN.2018 12:07:11
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Spectrum I o= pectrum
Ref Level 21.00 d8m  Olfset 14.00 0B = RBW 500 bH: Ref Lovel 2100 dn Offset 18.00 0B e RBW 500 bH:
be att 30d8 SWT Lms e VBW 2 MHZ  Mode Auto Sweep b Att 30 dE BWT Lms @ YBW 2 MHz  Mode auto Swiep
(@ 10k Max (@ 10k Max
mi[1] =019 dBm mi[1] 6 dBm
5.199150 GHz 5.196480 GHz
1048 ndo 26.00 di 1048 ndn 26.00 dB
Bt 40.640000000 MHz MBve 40.750000000 MH
0 dBm e e i, 127.9 0 dbm: e e e e v ey e T T N 127.
d |
-10 dBm -10 dim - -
-20 dBm -20 dim - }
.l‘{
30 g 30 A
e, gt e W SRR
40 di 40 di
-50 dBm -50 dBm
0 dB 50 dB
-70 dBm -70 dBm
CF 5.19 GHz 691 pts Span 80.0 MHz CF 5.19 GHz 691 pts Span 00.0 MHz
Marker Marker
Type | raf | Tre | X-valua vovalis | Function | Funetion Result | Type | Raf | Tre | X-valua | vevalue | Funetion | Function Result |
M1 1 -0.19 dfun ndB down 40,64 MH? M1 1 5.19648 GHz k- nds down 40.75 MHz
T1 1 =27.00 dium ndp 26.00 dB T1 1 5.18974 .13 ndi 26.00 d8
T2 1 26,53 B qQ factor 1270 12 1 £.21048 GH: -27.27 dBm @ factor 127.5

Date: 15.JUN.2018 12:13:24

rurm I

Ref Level 21.00 d8m

Offset 14.00 dB & RBW 500 kMHz

Date: 15.JUN.2018 12:14:15

pectrum

(=

Ref Level 21.00 d8m

Offset 14.00 dB & RBW 500 kMHz

ke Att 30dB  SWT 1ms @ YBW 2 MHz  Mode Auto Sweep (B ALL S0ch  SWT lms e VAW _2hz _Mode Auto Sweep
[@ 10k Max [@ 10k Max
EFTRY) 011 aBm mi1] . ,‘,"r';)'l“n'?:'l"
5.220850 GHz 10dn . e '?b 00
10 dB ndn 26.00 dBy o . -
5 . B 40.750000000 MHz
! Bw 40.750000000 MHz odem i ) _ Lon .
0 dBm e | et A s 128.1 I/v e e e ST -
/ d {
-10 dém 4 “10 dém ]
I P |
.20 dim }I‘ -20 dim fl
s0d <39 dBp— :
=30 dB | ;30 dig; o -
LR W N e pmhsmariied
N 40 d
40
50 B -50 dbm
048 a0
20 dBm 70 dim
CF 5.23 GHz 691 pts Span 60.0 Mz \CF 5.23 Ghz £91pts Span 00.0 Mz
Marker
Marker
Type | Ref | Tre | ¥-valus v-valus | Function | Function Result | Type | Rof | Tre | X-valua I Y-vakio - | ""':ﬂ:'" l Function Rasukt |
M1 1 0.11 dam ndE dawn 40,75 MHz LS 1 0.11 dam nds "";“ A.7s M"J"
T1 1 -76.83 dBm ndk 26.00 dB ;}‘ ; s ; ;;‘ ‘:'" : nde “"'l':';'q"
T2 1 -2E.B8 gl 0 factar 128.1 & L it ] Q factor Fuoi
Date: 15.JUN.2018 12:11:58
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Ref Level 21.00 d8m

Offset 14.00 dB » RBW | MHz

b Att 30 dB SWT 1ms e YBW 3 MHZ  Mode auto Sweep
(@ 10k Max
M1l 021 dBm
5.202130 GHz
10db ndi 26.00 di
By 82.890000000 MHz
0 dem ——— = e AN ETE 1T S 62.8
-10 dim
-20 dim
LR g
e
40 di
-50 dBrm
50 dB
=70 dim
CF 5.21 GHz 691 pts Span 160.0 Miiz
Marker
Type | Ref | Tre | ¥-valus 1 ¥-valus Function | Function Result |
M1 1 nds down H2.89 MH2
T1 1 ndi 26.00 d&
T2 1 0 factor 62.8

Date: 15.JUN.2018 12:18:16
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[
Ref Level 21.00 d8m Offtset 14.00 dB e RBW | MH:
b Att 30 dB SWT 1ms e YBW 3 MHZ  Mode auto Sweep
(@ 10k Max
M1l 0,36 dBm
5.212780 GHz
10db ndi 26.00 di
By #3,130000000 MHz
0 dem e —— e E———dadar . 62.7
-10 dim ll,)’
-20 dim 4
FERLEL o e g
ALY S e
40 di
-50 dBrm
50 dB
=70 dim
CF 5.21 GHz 691 pts Span 160.0 Miiz
Marker
Type | Ref | Tre | ¥-valus 1 ¥-valus | Function | Function Result |
M1 1 5.21278 GHz2 -0.36 dim nds down 83.13 MH2
T1 1 5.18855 GH2 2692 dim ndi 26.00 d&
T2 1 E.2E168 GHz -26.53 dBm 0 factor 62.7
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7. 99% BANDWIDTH MEASUREMENT

7.1.Block Diagram of Test Setup

EUT Low Loss Cable Spectrum
Analyzer

7.2.The Requirement For Section 15.407

The 99% occupied bandwidth is the frequency bandwidth such that, below its lower and
above its upper frequency limits, the mean powers are each equal to 0.5 % of the total
mean power of the given emission. Measurement of the 99% occupied bandwidth is
required only as a condition for using the optional band-edge measurement techniques
described in section I1.G.3.d). Measurements of 99% occupied bandwidth may also
optionally be used in lieu of the EBW to define the minimum frequency range over which
the spectrum is integrated when measuring maximum conducted output power as
described in section II.LE. However, the EBW must be measured to determine bandwidth
dependent limits on maximum conducted output power in accordance with 15.407(a).

7.3.EUT Configuration on Measurement

The equipment are installed on the emission measurement to meet the commission
requirements and operating regulations in a manner which tends to maximize its emission
characteristics in normal application.

7.4.0perating Condition of EUT
7.4.1.Setup the EUT and simulator as shown as Section 7.1.
7.4.2.Turn on the power of all equipment.

7.4.3.Let the EUT work in TX modes measure it. The transmit frequency are
5150-5250 and 5725-5850MHz.

7.5.Test Procedure

1. Set center frequency to the nominal EUT channel center frequency.

2. Set span = 1.5 times to 5.0 times the OBW.

3. Set RBW =1 % to 5 % of the OBW. Set VBW = 3 * RBW

4. Video averaging is not permitted. Where practical, a sample detection and single
sweep mode shall be used. Otherwise, peak detection and max hold mode (until the
trace stabilizes) shall be used.

5. Use the 99 % power bandwidth function of the instrument.

FCC ID: 2APQQ-UPAOOOAN Shenzhen Accurate Technology Co., Ltd



Report No.: ATE20180786
Page 30 of 164

6. If the instrument does not have a 99 % power bandwidth function, the trace data points
are recovered and directly summed in power units. The recovered amplitude data points,
beginning at the lowest frequency, are placed in a running sum until 0.5 % of the total is
reached; that frequency is recorded as the lower frequency. The process is repeated until
99.5 % of the total is reached; that frequency is recorded as the upper frequency. The

99% occupied bandwidth is the difference between these two frequencies.

7.6.Test Result

The test was performed with 802.11a
Frequency 99% Bandwidth | 99% Bandwidth .
Channel (MHz) ANT 1 (MHz) | ANT 2(MHz) Verdict
36 5180 17.192 17.192 PASS
48 5240 17.192 17.192 PASS
149 5745 17.250 17.192 PASS
165 5825 17.192 17.250 PASS
The test was performed with 802.11n20
Frequency 99% Bandwidth | 99% Bandwidth .
Channel (MHz) ANT 1 (MHz) | ANT 2(MHz) Verdict
36 5180 18.234 18.177 PASS
48 5240 18.350 18.292 PASS
149 5745 18.408 18.234 PASS
165 5825 18.292 18.234 PASS
The test was performed with 802.11ac20
Frequency 99% Bandwidth | 99% Bandwidth .
Channel (MHz) ANT I (MHz) | ANT 2(MHz) Verdict
36 5180 18.234 18.177 PASS
48 5240 18.119 18.350 PASS
149 5745 18.177 18.234 PASS
165 5825 18.292 18.350 PASS
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The test was performed with 802.11n40

Frequency

99% Bandwidth

99% Bandwidth

Channel (MHz) ANT 1 (MHz) | ANT 2(MHz) Verdict
38 5190 37.048 37.048 PASS
46 5230 37.048 37.048 PASS
151 5755 37.279 37.164 PASS
159 5795 37.164 37.164 PASS
The test was performed with 802.11ac40
Frequency 99% Bandwidth | 99% Bandwidth .
Channel (MHz) ANT 1 (MHz) | ANT 2(MHz) Verdict
38 5190 36.932 36.932 PASS
46 5230 36.932 37.048 PASS
151 5755 37.164 37.279 PASS
159 5795 37.164 37.164 PASS
The test was performed with 802.11ac80
Frequency 99% Bandwidth | 99% Bandwidth .
Channel (MHz) ANT I (MHz) | ANT 2(MHz) Verdict
42 5210 76.179 76.411 PASS
155 5775 76.411 76.179 PASS

The spectrum analyzer plots are attached as below.
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8. DUTY CYCLE MEASUREMENT

8.1.Block Diagram of Test Setup

EUT Low Loss Cable Spectrum
Analyzer

8.2.EUT Configuration on Measurement

The equipment are installed on the emission measurement to meet the commission
requirements and operating regulations in a manner which tends to maximize its emission
characteristics in normal application.

8.3.0perating Condition of EUT

8.3.1.Setup the EUT and simulator as shown as Section 8.1.
8.3.2.Turn on the power of all equipment.

8.3.3.Let the EUT work in TX modes measure it. The transmit frequency are
5150-5250 and 5725-5850MHz.

8.4.Test Procedure

Measurements of duty cycle and transmission duration shall be performed using one of
the following techniques:

1. A diode detector and an oscilloscope that together have sufficiently short response time
to permit accurate measurements of the on- and off-times of the transmitted signal.

2. The zero-span mode on a spectrum analyzer or EMI receiver if the response time and
spacing between bins on the sweep are sufficient to permit accurate measurements of the
on- and off-times of the transmitted signal

a. Set the center frequency of the instrument to the centre frequency of the transmission

b. Set RBW = OBW if possible; otherwise, set RBW to the largest

available value(10MHz).

c. Set detector = Peak or average.

d. The zero-span measurement method shall not be used unless both RBW and VBW are
> 50/T and the number of sweep points across duration T exceeds 100.

(For example, if VBW and/or RBW are limited to 3MHz, then the zero-span method of
measuring duty cycle shall not be used if T<<16.7 microseconds.)
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8.5.Test Result
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Dut Dut 10log(1/x | 10log(1/x
Test mode Frgs;g;; Y cycle(}‘iA)) cycle(}gA)) )g( ;g(
ANT1 | ANT2 | ANT1 | ANT2
802.11a20 5180 96.86 96.86 0.14 0.14
802.11n20 5180 96.86 96.66 0.14 0.15
802.11ac20 5180 96.69 96.68 0.15 0.15
802.11n40 5190 93.45 93.45 0.29 0.29
802.11ac40 5190 93.55 93.53 0.29 0.29
802.11ac80 5210 87.59 87.59 0.58 0.58

Note: The duty cycle of other frequency points in the same mode is the same,

so we select a frequency point to test for each mode.

Duty cycle=x

The spectrum analyzer plots are attached as below.

ANT 1

802.11a20 5180MHz

.....

L0 dim)
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9. MAXIMUM POWER SPECTRAL DENSITY TEST

9.1.Block Diagram of Test Setup

EUT Low Loss Cable Spectrum
Analyzer

9.2.The Requirement For Section 15.407

Section 15.407: For mobile and portable client devices in the 5.15-5.25 GHz band, the
maximum conducted output power over the frequency band of operation shall not exceed
250 mW provided the maximum antenna gain does not exceed 6 dBi. In addition, the
maximum power spectral density shall not exceed 11 dBm in any 1 megahertz band. If
transmitting antennas of directional gain greater than 6 dBi are used, both the maximum
conducted output power and the maximum power spectral density shall be reduced by the
amount in dB that the directional gain of the antenna exceeds 6 dBi.

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency
band of operation shall not exceed 1 W. In addition, the maximum power spectral density
shall not exceed 30 dBm in any 500-kHz band. If transmitting antennas of directional
gain greater than 6 dBi are used, both the maximum conducted output power and the
maximum power spectral density shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

9.3.EUT Configuration on Measurement

The equipment are installed on the emission Measurement to meet the commission
requirements and operating regulations in a manner which tends to maximize its emission
characteristics in normal application.

9.4.0perating Condition of EUT

9.4.1.Setup the EUT and simulator as shown as Section 9.1.
9.4.2.Turn on the power of all equipment.

9.4.3.Let the EUT work in TX modes measure it. The transmit frequency are
5150-5250 and 5725-5850MHz.
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9.5.Test Procedure

9.5.1.The transmitter output was connected to the spectrum analyzer through a low
loss cable.

9.5.2.Measurement Procedure PKPSD:

For devices operating in the bands 5.15-5.25 GHz, 5.25-5.35 GHz, and
5.47-5.725 GHz, the above procedures make use of 1 MHz RBW to satisfy
directly the 1 MHz reference bandwidth specified in § 15.407(a)(5). For
devices operating in the band 5.725-5.85 GHz, the rules specify a measurement
bandwidth of 500 kHz. Many spectrum analyzers do not have 500 kHz RBW,
thus a narrower RBW may need to be used. The rules permit the use of a RBWs
less than 1 MHz, or 500 kHz, “provided that the measured power is integrated
over the full reference bandwidth” to show the total power over the specified
measurement bandwidth (i.e., 1 MHz, or 500 kHz). If measurements are
performed using a reduced resolution bandwidth (< 1 MHz, or < 500 kHz) and
integrated over 1 MHz, or 500 kHz bandwidth, the following adjustments to the
procedures apply:

1. Set RBW=1/T, where T is defined in section I1.B.l.a). Set VBW = 3 RBW.

2. If measurement bandwidth of Maximum PSD is specified in 500 kHz, add 10
log (500 kHz/RBW) to the measured result, whereas RBW (< 500 kHz) is the
reduced resolution bandwidth of the spectrum analyzer set during
measurement.

3. If measurement bandwidth of Maximum PSD is specified in 1 MHz, add 10
log (IMHz/RBW) to the measured result, whereas RBW (< 1 MHz) is the
reduced resolution bandwidth of spectrum analyzer set during measurement.

4. Care must be taken to ensure that the measurements are performed during a
period of continuous transmission or are corrected upward for duty cycle.

5. Detector = RMS.

6. Sweep time = auto couple.

7. Trace mode = max hold.

8. Allow trace to fully stabilize.

9. Use the peak marker function to determine the maximum amplitude level.

9.5.3.Measurement the maximum power spectral density.
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9.6.Test Result

The test was performed with 802.11a(SISO)
Power Power |Final Power |Final Power
Spectral Spectral Spectral Spectral .
Channel Fr(ehc}llgg)c y Dpensity Dinsity Dpensity Dpensity (Iagnnllt) Verdict
ANT 1 ANT 2 ANT 1 ANT 2
(dBm) (dBm) (dBm) (dBm)
36 5180 2.54 2.53 2.68 2.67 11 PASS
48 5240 3.00 2.87 3.14 3.01 11 PASS
149 5745 -2.55 -2.72 -2.41 -2.68 30 PASS
165 5825 -3.51 -3.59 -3.37 -3.45 30 PASS
The test was performed with 802.11 n20 (SISO)
Power Power |Final Power |Final Power
Spectral Spectral Spectral Spectral e
Channel Fr(el\(/lllll{e;l; Y Dinsity Dinsity Dpensity Dinsity (]agnrg) Verdict
ANT 1 ANT 2 ANT 1 ANT 2
(dBm) (dBm) (dBm) (dBm)
36 5180 2.73 2.92 2.87 3.07 11 PASS
48 5240 3.70 3.19 3.84 3.34 11 PASS
149 5745 -2.42 -2.85 -2.28 -2.70 30 PASS
165 5825 -3.28 -3.28 -3.14 -3.13 30 PASS
The test was performed with 802.11 ac20 (SISO)
Power Power |Final Power |Final Power
Spectral Spectral Spectral Spectral ..
Channel Fr(el\c/llﬁ;l; Y Dpensity Dpensity Dpensity Dpensity (Egnnlf) Verdict
ANT 1 ANT 2 ANT 1 ANT 2
(dBm) (dBm) (dBm) (dBm)
36 5180 2.60 2.66 2.75 2.81 11 PASS
48 5240 2.81 2.69 2.96 2.84 11 PASS
149 5745 -2.82 -2.90 -2.67 -2.75 30 PASS
165 5825 -3.50 -3.92 -3.35 -3.77 30 PASS
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The test was performed with 802.11 n40 (SISO)
Power Power |Final Power |Final Power
Spectral Spectral Spectral Spectral e
Channel Fr(el\(/lllll{e;l; Y Dinsity Dinsity Dpensity Dpensity (]agnrg) Verdict
ANT 1 ANT 2 ANT 1 ANT 2
(dBm) (dBm) (dBm) (dBm)
38 5190 -0.48 -0.30 -0.19 -0.01 11 PASS
46 5230 -0.72 -0.46 -0.43 -0.17 11 PASS
151 5755 -5.21 -5.05 -4.92 -4.76 30 PASS
159 5795 -5.18 -5.86 -4.89 -5.57 30 PASS
The test was performed with 802.11 ac40 (SISO)
Power Power |Final Power |Final Power
Spectral Spectral Spectral Spectral ..
Channel Fr(el\c/llﬁ;l; Y Dpensity Dpensity Dpensity Dpensity (Egnnlf) Verdict
ANT 1 ANT 2 ANT 1 ANT 2
(dBm) (dBm) (dBm) (dBm)
38 5190 -0.70 -0.50 -0.41 -0.21 11 PASS
46 5230 -0.41 -0.32 -0.12 -0.03 11 PASS
151 5755 -5.38 -5.26 -5.09 -4.97 30 PASS
159 5795 -5.60 -5.82 -5.31 -5.53 30 PASS
The test was performed with 802.11 ac80 (SISO)
Power Power | Final Power |[Final Power
Spectral Spectral Spectral Spectral ..
Channel Fr&%ﬁg Y Dpensity Di:nsity Dpensity Dllnsity (Iaglnllt) Verdict
ANT 1 ANT 2 ANT 1 ANT 2
(dBm) (dBm) (dBm) (dBm)
42 5210 -4.19 -3.71 -3.61 -3.13 11 PASS
155 5775 -8.70 -9.08 -8.12 -8.50 30 PASS
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The test was performed with 802.11 n20 (MIMO)
Power Power |Final Power Final Final
Power
Spectral Spectral Spectral Power o
Frequency . . . Spectral Limit
Channel (MHz) Density Density Density Densit Spectral (dBm)
z ANT 1 ANT 2 ANT 1 A%; g Density
(dBm) (dBm) (dBm) (dBm) Total(dBm)
36 5180 3.42 2.84 3.56 2.99 6.29 11
48 5240 3.22 3.52 3.36 3.67 6.53 11
149 5745 -2.31 -2.61 -2.17 -2.46 0.70 30
165 5825 -3.55 -3.74 -3.41 -3.59 -0.49 30
The test was performed with 802.11 ac20 (MIMO)
Power Power |Final Power Final Final
Power
Spectral Spectral Spectral Power o
Frequency . . . Spectral Limit
Channel (MHz) Density Density Density Densit Spectral (dBm)
ANT 1 ANT 2 ANT 1 ANT g Density
(dBm) (dBm) (dBm) (dBm) Total(dBm)
36 5180 2.99 2.57 3.14 2.72 5.95 11
48 5240 2.70 2.90 2.85 3.05 5.96 11
149 5745 -2.57 -2.82 -2.42 -2.67 0.47 30
165 5825 -3.40 -3.72 -3.25 -3.57 -0.40 30
The test was performed with 802.11 n40 (MIMO)
Power Power |Final Power Final Final
Power
Spectral Spectral Spectral Power .
Frequency . . . Spectral Limit
Channel (MHz) Density Density Density Densit Spectral (dBm)
z ANT 1 ANT 2 ANT 1 A%; g Density
(dBm) (dBm) (dBm) (dBm) Total(dBm)
38 5190 -0.46 -0.41 -0.17 -0.12 2.87 11
46 5230 -0.33 -0.29 -0.04 0 2.99 11
151 5755 -5.26 -5.16 -4.97 -4.87 -1.91 30
159 5795 -5.76 -5.93 -5.47 -5.64 -2.54 30
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The test was performed with 802.11 ac40 (MIMO)
Power Power |Final Power Final Final
Power
Spectral Spectral Spectral Power .
Frequency . . . Spectral Limit
Channel (MHz) Density Density Density Densit Spectral (dBm)
z ANT 1 ANT 2 ANT 1 A‘;& g Density
(dBm) (dBm) (dBm) (dBm) Total(dBm)
38 5190 -0.47 -0.38 -0.18 -0.09 2.88 11
46 5230 -0.47 -0.67 -0.18 -0.38 2.73 11
151 5755 -5.08 -5.14 -4.79 -4.85 -1.81 30
159 5795 -5.57 -6.09 -5.28 -5.80 -2.52 30
The test was performed with 802.11 ac80 (MIMO)
Power Power |Final Power Final Final
Power
Spectral Spectral Spectral Power .
Frequency . . . Spectral Limit
Channel (MHz) Density Density Density Densit Spectral (dBm)
ANT 1 ANT 2 ANT 1 ANT i‘/ Density
(dBm) (dBm) (dBm) (dBm) Total(dBm)
42 5210 -3.77 -3.71 -3.19 -3.13 -0.15 11
155 5775 -8.97 -9.11 -8.39 -8.53 -5.45 30

Note: Final Power Spectral Density ANT 1= Power Spectral Density ANT 1+10log(1/x) ANT 1
Final Power Spectral Density ANT 2= Power Spectral Density ANT 2+10log(1/x) ANT 2

The spectrum analyzer plots are attached as below.
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