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2 Test Summary

(Exposure of Humans to RF Fields)

Test Items Test Requirement Result
15.247(d)

Radiated Spurious Emissions 15.205(a) PASS
15.209(a)

Conducted Spurious Emissions 15.247(d) PASS

Conducted Emissions 15.207(a) PASS

6dB Bandwidth 15.247(a)(2) PASS

Maximum Peak Output Power 15.247(b)(3),(4) PASS

Power Spectral Density 15.247(e) PASS

Band Edge 15.247(d) PASS

Antenna Requirement 15.203 PASS

Maximum Permissible Exposure 1.1307(b)(1) PASS

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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5.1

5.2

Waltek Services (Shenzhen) Co.,Ltd.

General Information

Page 6 of 80

General Description of E.U.T.

Product Name
Model No.
Model Description

GSM Band(s)
GPRS Class
WCDMA Band(s)
Wi-Fi Specification
Bluetooth Version
GPS

NFC

Hardware Version
Software Version

Storage Location

Details of E.U.T.

Operation Frequency

Max. RF output power

Type of Modulation

Antenna installation

http://www.waltek.com.cn

:Mobile Phone
: X5 MAX PRO, X5 MAX

: The Model name and color is different.
: GSM 850/900/1800/1900MHz

112

: FDD Band I/lI/V

: 2.4G: 802.11b/g/n HT20/n HT40

: Bluetooth v4.0 with BLE

: Support

:N/A

: W370_MB_V1.0_20160227

: Z1_GQ3029DH_Z13_20160411

: Internal Storage

: GSM/GPRS 850: 824~849MHz

PCS/GPRS1900: 1850~1910MHz
WCDMA Band Il: 1850~1910MHz
WCDMA Band V: 824~849MHz
WiFi:

802.11b/g/n HT20: 2412~2462MHz
802.11n HT40: 2422~2452MHz
Bluetooth: 2402~2480MHz

: GSM 850: 32.92dBm

PCS1900:30.03dBm
WCDMA Band II: 22.49dBm
WCDMA Band V: 22.63dBm
WiFi(2.4G): 9.49dBm
Bluetooth: 3.90dBm

: GSM,GPRS: GMSK

WCDMA: BPSK
WiFi: CCK, OFDM
Bluetooth: GFSK, Pi/4 DQPSK,8DPSK

: GSM/WCDMA: internal permanent antenna

WiFi/Bluetooth: internal permanent antenna
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Antenna Gain GSM 850: 0.7dBi
PCS1900: 0.9dBi
WCDMA Band Il: 0.6dBi
WCDMA Band V: 0.7dBi
WiFi(2.4G): 1.0dBi
Bluetooth: 1.0dBi

Technical Data : Battery DC 3.8V, 4000mAh

DC 5V, 1A, charging from adapter
(Adapter Input: 100-240V~50/60Hz)

Adapter - Manufacture: SHENZHEN HUAJIN ELECTRONICS CO.,LTD.
Model No.: DG91

5.3 Channel List

WIFI
Channel | Frequency | Channel | Frequency Channel | Frequency | Channel | Frequency
No. (MHz) No. (MHz) No. (MHz) No. (MHz)
1 2412 2 2417 3 2422 4 2427
5 2432 6 2437 7 2442 8 2447
9 2452 10 2457 11 2462 12 -
BT BLE
Channel | Frequency | Channel Frequency | Channel | Frequency | Channel | Frequency
No. (MHz) No. (MHz) No. (MHz) No. (MHz)
0 2402 1 2404 2 2406 3 2408
4 2410 5 2412 6 2414 7 2416
8 2418 9 2420 10 2422 11 2424
12 2426 13 2428 14 2430 15 2432
16 2434 17 2436 18 2438 19 2440
20 2442 21 2444 22 2446 23 2448
24 2450 25 2452 26 2454 27 2456
28 2458 29 2460 30 2462 31 2464
32 2466 33 2468 34 2470 35 2472
36 2474 37 2476 38 2478 39 2480

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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5.4 Test Mode

Table 1 Tests Carried Out Under FCC part 15.247

Test ltems Mode Data Rate Channel | TX/RX
802.11b 11 Mbps 1/6/11 X
. 802.11¢g 54 Mbps 1/6/11 X
Maximum Peak Output Power
802.11n HT20 108 Mbps 1/6/11 >
802.11n HT40 150 Mbps 3/6/9 X
802.11b 11 Mbps 1/6/11 X
802.11¢g 54 Mbps 1/6/11 X
Power Spectral Density
802.11n HT20 108 Mbps 1/6/11 X
802.11n HT40 150 Mbps 3/6/9 X
802.11b 11 Mbps 1/6/11 X
802.11¢g 54 Mbps 1/6/11 X
6dB Bandwidth
802.11n HT20 108 Mbps 1/6/11 X
802.11n HT40 150 Mbps 3/6/9 X
802.11b 11 Mbps 1/6/11 X
802.11g 54 Mbps 1/6/11 X
Band Edge
802.11n HT20 108 Mbps 1/6/11 X
802.11n HT40 150 Mbps 3/6/9 X
802.11b 11 Mbps 1/6/11 X
) ) o 802.11¢g 54 Mbps 1/6/11 X
Transmitter Spurious Emissions
802.11n HT20 108 Mbps 1/6/11 X
802.11n HT40 150 Mbps 3/6/9 X

Table 2 Tests Carried Out Under FCC part 15.247

Test ltems Mode Data Rate Channel | TX/RX
Maximum Peak Output Power BT BLE 1 Mbps 0/19/39 TX
Power Spectral Density BT BLE 1 Mbps 0/19/39 TX
6dB Bandwidth BT BLE 1 Mbps 0/19/39 X
Band Edge BT BLE 1 Mbps 0/19/39 X
Transmitter Spurious Emissions BT BLE 1 Mbps 0/19/39 X

Note :Parameters set by test software during channel & power tests, the software provided by the
customer was used to set the operating channels as well as the output power level. The RF output
power set is the power expected by the manufacturer and is going to be fixed on the firmware of the
final product .

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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5.5 Test Facility

The test facility has a test site registered with the following organizations:
. IC — Registration No.: 7760A

Waltek Services(Shenzhen) Co., Ltd. Has been registered and fully described in a report filed with the
Industry Canada. The acceptance letter from the Industry Canada is maintained in our files.
Registration number 7760A, October 15, 2015.

o FCC Test Site 1#— Registration No.: 880581

Waltek Services(Shenzhen) Co., Ltd. EMC Laboratory “has been registered and fully described in a
report filed with the (FCC) Federal Communications Commission. The acceptance letter from the FCC
is maintained in our files. Registration 880581, April 29, 2014.

. FCC Test Site 2#- Registration No.: 328995

Waltek Services(Shenzhen) Co., Ltd. EMC Laboratory "has been registered and fully described in a
report filed with the (FCC) Federal Communications Commission. The acceptance letter from the FCC
is maintained in our files. Registration 328995, December 3, 2014.

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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6.1
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Equipment Used during Test
Equipments List

Conducted Emissions at Mains Terminals Disturbance Voltage

Last Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Due Date
Date
1. | EMI Test Receiver R&S ESCI 101155 Sep.15,2015 | Sep.14,2016
2. LISN SCHWARZBECK| NSLK 8128 8128-289 Sep.15,2015 | Sep.14,2016
3. Limiter York MTS-IMP-136 2612)2)221001- Sep.15,2015 |Sep.14,2016
4, Cable LARGE RF300 - Sep.15,2015 | Sep.14,2016
3m Semi-anechoic Chamber for Radiation
Last Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Due Date
Date
1 EMC Analyzer Agilent E7405A MY45114943| Sep.15,2015 |Sep.14,2016
2 Active Loop Beijing Dazhi ZN30900A - Sep.15,2015 | Sep.14,2016
Antenna
3 T”'O%r'i;idaba”d SCHWARZBECK| VULB9163 336 Apr.18,2016 | Apr.17,2017
Coaxial Cable
4 (below 1GHz) Top TYPE16(13M) - Sep.15,2015 | Sep.14,2016
5 Broag;ﬁ:;‘ga“om SCHWARZBECK| BBHA 9120 D 667 Apr.18,2016 | Apr.17,2017
6 Broag;g:;‘ga'*om SCHWARZBECK| BBHA 9120 D 669 Apr.18,2016 | Apr.17,2017
Broadband COMPLIANCE
7 Preamplifier DIRECTION PAP-1G18 2004 Mar.17,2016 | Mar.16,2017
Coaxial Cable
8 (above 1GHz) Top 1000MHz-25GHz| EW02014-7 | Apr.10,2016 | Apr.09,2017
g | Broadband Hom scrwaRZBECK|  BBHA 9170 335 Sep.15,2015 | Sep.14,2016
Universal Radio
10 Communication R&S CMU 200 112461 Apr.10,2016 | Apr.09,2017
Tester
11 Signal Generator R&S SMR20 100046 Sep.15,2015 | Sep.14,2016
RF Conducted Testing
Last Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration Due Date
Date
EMC Analyzer
1. Y Agilent E7405A  |MY45114943| Aug. 15,2015 | Aug.14,2016
(9k~26.5GHz)
Spectrum Analyzer
2 R&S FSL6 100959 Aug. 15,2015 | Aug.14,2016
(9k-6GHz)
3. | Humidity Chamber GF GTH-225-40-1P | 1AA061213 | Aug. 15,2015 |Aug.14,2016

Waltek Services (Shenzhen) Co.,Ltd.
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6.2 Description of Support Units

Equipment Manufacturer Model No. Series No.

/ / / /

6.3 Measurement Uncertainty

Parameter Uncertainty
Radio Frequency +1x10°
RF Power +1.0dB

RF Power Density +2.2dB

1 5.03 dB (30M~1000MHz)
+5.47 dB (1000M~25000MHz)
Conducted Spurious Emissions test 1 3.64 dB (AC mains 150KHz~30MHz)

Radiated Spurious Emissions test

6.4 Test Equipment Calibration

All the test equipments used are valid and calibrated by CEPREI Certification Body that address is
No.110 Dongguan Zhuang RD. Guangzhou, P.R.China.

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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7 Conducted Emission
Test Requirement: FCC CFR 47 Part 15 Section 15.207
Test Method: ANSI C63.10:2009
Test Result: PASS
Frequency Range: 150kHz to 30MHz
Class/Severity: Class B
Limit: 66-56 dBuV between 0.15MHz & 0.5MHz
56 dBuV between 0.5MHz & 5MHz
60 dBuV between 5MHz & 30MHz
Detector: Peak for pre-scan (9kHz Resolution Bandwidth)
7.1 E.U.T. Operation

Operating Environment :

Temperature: 21.5°C
Humidity: 51.9 % RH
Atmospheric Pressure: 101.2kPa

EUT Operation :

The test was performed in WIFI link mode, the worst data were shown in the report.

7.2 EUT Setup
The conducted emission tests were performed using the setup accordance with the
ANSI C63.10.

~
2 EUT Receiver | {PC System| —+
1 L B
50.8m
- ] v
.
E:50Q Terminator =

7.3 Measurement Description

The maximised peak emissions from the EUT was scanned and measured for both the Live and
Neutral Lines. Quasi-peak & average measurements were performed if peak emissions were within
6dB of the average limit line.

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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7.4 Conducted Emission Test Result

An initial pre-scan was performed on the live and neutral lines.
Worst Mode: WIFI mode

Live line:
800 dBu¥
Limr  —
AYE: —_—
70 .
ED
il 1}
40
! oo
R e TR L T S
L i i T, i
a0 | - A'l\_ h j?q.r-.i.w‘?""."-"“l"t’““"’ fg'ﬁw Wﬂ W e o R S R B " ! ]
el | e ] e
L | e e L T
. | e LY e
o.n : : : : : : : : : I I
0150 ns 5 300 MHz
Freq. Reading | Factor | Result | Limit |Margin
No- | MHz) | (@Buv) | (d@B) | (dBuv) | dBuv |(@B) |Detec®r| Remar
1 01500 3289 10.29 4318 6599 | -22.81] QP
2 0.1500( 1876 10.29 29.05 5599 | -26.94| AVG
3 0.1980( 2543 10.26 3569 6369 | -28.00| QP
4 0.1980( 1377 10.26 2403 H3.69 | -29.66| AVG
5 06860 2364 10.35 33.99 56.00 | -2201] QP
6 06860 14.05 10.35 24 .40 46.00 | -21.60| AVG
7 0.8380( 2435 10.37 M i2 56.00|-21.28| QP
8 0.8380( 1486 10.37 2523 46.00 | -20.77| AVG
9 1.0300| 24.00 10.39 3439 56.00|-2161 QP
10 1.0300] 1491 10.39 2530 46.00 | -20.70| AVG
11 1.8420] 1821 1046 2867 56.00 | -27.33| QP
12 1.8420] 953 10.46 19.99 46.00 | -26.01| AVG

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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Neutral line:
800 dBuV
- Limit pu—
: AVE; —
70 i Ll R
B0 :
: |
50 1 N
: |
an _ _i__ - I ]J N I;l l 1 '-||I B . LT PP SRR
(O N I T I ST
a0 | %1‘-.:H"'L'..J*quw'ﬁuw*'w;-{aw-igﬂw&gﬂ*“ =l"*w.d'?: v : peok
: : P P P n, v, Lo R
oo i . WA o |
' bebiiiard | e
10 P “:.N r AVE
{181 ] : : : L
n.150 ns 5 300 MHz
Freq. Reading | Factor | Result | Limit |Margin
No- | MHz) | (dBuV) | (dB) | (dBuv) | dBuv |(dB) | == | Remer
1 01580 30.05 10.28 40.33 6556 | -2523] QP
2 0.1580( 14.71 10.28 24 .99 5556 | -30.57 AVG
3 01980 26.31 10.26 3657 6369 | -2712] QP
4 0.1980( 1353 10.26 2379 5369 | -29.90| AVG
b 0.7900( 17.55 10.36 27.91 56.00 | -28.09] QP
3] 07900 1023 10.36 20.59 46.00 | -2541| AVG
T 1.0820| 16.60 1040 27.00 56.00 | -29.00, QP
8 1.0820| 10.10 1040 20.50 46.00 | -25.50( AVG
9 13700 1814 1042 28.56 600 | -27 44| QP
10 13700 10.39 1042 20.81 46.00 | -25.19] AVG
11 1.8300| 15.18 10.46 2564 5600 | -30.36|] QP
12 1.8300 8.09 1046 18.55 46.00 | -27.45| AVG

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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Worst Mode: BLE mode

Live Line:

Page 15 of 80

f0.0  dRuy¥

70
€0
50
40

an

Limit: —
AYE: —_—

i“ SR n‘“lz B

20 k‘-ﬁ !"\ 'L"ﬂlmh i“ﬁ MQIJ‘J’R{" fﬁﬁ%ﬁ ML e Phdy Lo P e

10 m‘"e“’” Mill. Ve

o.n : :

0.150 05 5 300 MH=z

No. {Eﬁlqz} ngg$f igg?r (EEBT.IU‘.!’I:) ngnJ‘l:' m%rigl n Detector | Remark
1 0.1500| 30.79 10.29 41.08 | 6599 |-2491] QF
2 01500 1617 10.29 26.46 5599 | -29.53| AVG
3 01940 2443 10.26 3469 63.86 | -2917| QP
4 0.1940| 13.35 10.26 23.61 53.86 | -30.25| AVG
5 05020 20.36 10.25 3061 56.00 | 2539 QP
6 05020 1237 10.25 2262 | 46.00 |-23.38| AVG
7 0.7340| 2588 10.36 3624 | 56.00|-1976) QP
8 0.7340| 1507 10.36 2543 | 46.00 | -20.57| AVG
9 0.8820| 26.23 10.38 36.61 56.00 |-19.39) QP
10 0.8820( 16.38 10.38 26.76 | 46.00 | -19.24| AVG
11 09340 2535 10.38 3573 56.00 | 2027 QP
12 09340| 1589 10.38 2607 | 46.00 | -19.93] AVG

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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Neutral Line:
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a80.0

70

&0

50

40

3o

20

dBu¥

Limit:
AYG:

\l\\f ;é%I\M"'hklnr-"'I:"\'v'meg‘mk‘;'\’\ﬂ;‘vg-%rvghﬂ”:tgm%%mhhm :

peak

_EKN“M\\.HU "‘u;.L '| A ﬁr\f‘f o ,\-‘.w
10 o *lpave
0n.n : : I
0.1%0 1 ] 5 300 MHz
No. (i:ﬁlqz) T(?Sgl\?f izg?r (EEBTJU‘\!'E} gll_’.ns‘l:’ m%rfll n Detector [ Remark
1 0.1500| 31.85 10.29 4214 | 6599 |-2385 QF
2 0.1500| 17.61 10.29 2790 | 5599 |-28.09] AVG
3 0.2020| 2486 10.26 3512 | 63.52|-2840| QP
4 0.2020| 1256 10.26 2282 | 5352 |-30.70] AVG
5 0.6419| 16.66 10.33 2699 | 56.00 (-2901] QP
B 06419 9.79 1023 2012 | 46.00 |-25.88] AVG
7 0.8180| 17.30 10.26 2766 | 56.00(-2834] QF
a 0.8180| 10.10 10.36 2046 | 46.00 | -2554| AVG
9 1.0300| 17.54 10.39 2793 | 56.00(-28.07| QF
10 1.0300| 10.38 10.39 2075 | 46.00 | -2525] AVG
1" 1.3500 17.93 10.42 2835 | 56.00|-2765 QP
12 1.3500 10.15 10.42 2057 | 46.00 | -2543| AVG

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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8 Radiated Emissions

Test Requirement:
Test Method:

Page 17 of 80

FCC CFR47 Part 15 Section 15.209 & 15.247
ANSI C63.10:2009

Test Result: PASS
Measurement Distance: 3m
Limit:
Frequency Field Strength Field Strength Limit at 3m Measurement Dist
(MHz) uV/m Distance uV/m dBuV/m
(m)
0.009 ~0.490 | 2400/F(kHz) 300 10000 * 2400/F (kHz) 20log®*?FkH2) 4+ 80
0.490 ~ 1.705 | 24000/F(kHz) 30 100 * 24000/F (kHz) 20log @40 kH2) 4 40
1.705 ~ 30 30 30 100 * 30 20l0g®” + 40
30 ~ 88 100 3 100 20log"'®”
88 ~ 216 150 3 150 20log'"®”
216 ~ 960 200 3 200 20log®®
Above 960 500 3 500 20log®™
8.1 EUT Operation
Operating Environment :
Temperature: 23.5°C
Humidity: 52.1 % RH
Atmospheric Pressure: 101.2kPa

EUT Operation :

The test was performed in WIFI link mode, the test data were shown in the report.

Waltek Services (Shenzhen) Co.,Ltd.
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8.2 Test Setup

The radiated emission tests were performed in the 3m Semi- Anechoic Chamber test site, using the
setup accordance with the ANSI C63.10.

The test setup for emission measurement below 30MHz.

Semi-anechoic 3m Chamber
Turn Table From 0° to 360°

D pectrum AMP ombining
“S stem Analyzer Network

The test setup for emission measurement from 30 MHz to 1 GHz.

»|

Semi-anechoic 3m Chamber
Antenna Elevation Varies From 1to 4 m
Turn Table From 0° to 360°
_)|
0.8m Turn Table

<---

System Analyzer Network

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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The test setup for emission measurement above 1 GHz.

Anechoic 3m Chamber

Antenna Elevation Varies From 1 to 4 m
Turn Table From 0° to 360°

0.8m; Turn Table
! Absorbers
; AAAA
| |
—

ANa e NEetWOrK

8.3 Spectrum Analyzer Setup

Below 30MHz
Sweep Speed ... Auto
IF Bandwidth............ccooeeiiiieiccieee 10kHz
Video Bandwidth..............cccccooviiiiiiinnn 10kHz
Resolution Bandwidth............cccccoevvviiiinnnnes 10kHz
30MHz ~ 1GHz
Sweep Speed........ccccviiiiiiiiieeieeeee e, Auto
DeteCtor ... PK
Resolution Bandwidth............cccccccovvvviiinnne, 100kHz
Video Bandwidth..............cccccooiiiiiiiinn 300kHz
Above 1GHz
Sweep Speed ..o Auto
DeteCtor.....omeeee s PK
Resolution Bandwidth............cccccevvviiininnnes 1MHz
Video Bandwidth...........cccoveeiiiiiiiie . 3MHz
DeteCtor.....omieeeee s Ave.
Resolution Bandwidth............cccccevvviiiiiinnie, 1MHz
Video Bandwidth...........cccoveeiiiiiiiiee 10Hz
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8.4

8.5

Test Procedure

1. The EUT is placed on a turntable, which is 0.8m above ground plane.

2. The turntable shall be rotated for 360 degrees to determine the position of maximum emission

level.

3. EUT is set 3m away from the receiving antenna, which is moved from 1m to 4m to find out the
maximum emissions.

4. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

5. And also, each emission was to be maximized by changing the polarization of receiving antenna
both horizontal and vertical.

6. Repeat above procedures until the measurements for all frequencies are complete.

7. The radiation measurements are performed in X,Y and Z axis positioning(X denotes lying on the
table, Y denotes side stand and Z denotes vertical stand),the worst condition was tested putting the
eut in X axis,so the worst data were shown as follow.

8. A 2.4GHz high —pass filter is used druing radiated emissions above 1GHz measurement.

Corrected Amplitude & Margin Calculation

The Corrected Amplitude is calculated by adding the Antenna Factor and Cable Factor, and

subtracting the Amplifier Gain from the Amplitude reading. The basic equation is as follows:

Corr. Ampl. = Indicated Reading + Antenna Factor + Cable Factor - Amplifier Gain

The “Margin” column of the following data tables indicates the degree of compliance with the
applicable limit. For example, a margin of -7dB means the emission is 7dB below the maximum limit
for Class B. The equation for margin calculation is as follows:

Margin = Corr. Ampl. — Limit
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8.6 Summary of Test Results

Wifi:
Test Frequency : 26MHz ~ 30MHz
The measurements were more than 20 dB below the limit and not reported.
Test Frequency : 30MHz ~ 18GHz

Page 21 of 80

RX Antenna FCC Part

Frequency I;ecei_ver Detector t-;L:)rIre] Corrected Corrected 1524712097205
eading Angle | Height | Polar Factor Amplitude | | imit | Margin

(MHz) (dBpV) | (PK/QP/Ave) | Degree | (m) | (H/V) (dB) (dBpV/m) | (dBuV/m) | (dB)

11b: Low Channel 2412MHz

225.64 42.35 QP 77 1.6 H -11.62 30.73 46.00 -15.27
225.64 38.16 QP 220 1.8 \Y -11.62 26.54 46.00 -19.46
4824.00 49.44 PK 7 1.5 \ -1.06 48.38 74.00 -25.62
4824.00 47.82 Ave 7 1.5 \Y -1.06 46.76 54.00 -7.24
7236.00 42.68 PK 41 1.9 H 1.33 44.01 74.00 -29.99
7236.00 40.96 Ave 41 1.9 H 1.33 42.29 54.00 -11.71
2334.43 45.46 PK 207 1.7 \ -13.19 32.27 74.00 -41.73
2334.43 38.87 Ave 207 1.7 \Y -13.19 25.68 54.00 -28.32
2383.98 4343 PK 147 14 H -13.14 30.29 74.00 -43.71
2383.98 38.04 Ave 147 14 H -13.14 24.90 54.00 -29.10
2489.39 44,63 PK 157 1.1 \Y -13.08 31.55 74.00 -42.45
2489.39 36.36 Ave 157 1.1 \Y -13.08 23.28 54.00 -30.72
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FCC Part

Frequency I;ecei_v er Detector ’;I;é)rlg e Corrected Corrected 1524712097205
eading Angle | Height | Polar Factor Amplitude | | imit | Margin

(MHz) (dBpV) | (PK/IQP/Ave) | Degree | (m) | (H/V) (dB) (dBpV/m) | (dBuV/m) | (dB)

11b: Middle Channel 2437MHz

225.64 42.07 QP 229 1.9 H -11.62 30.45 46.00 -15.55
225.64 38.96 QP 235 1.6 \Y -11.62 27.34 46.00 -18.66
4874.00 49.90 PK 329 1.8 \ -0.62 49.28 74.00 -24.72
4874.00 46.72 Ave 329 1.8 \Y -0.62 46.10 54.00 -7.90
7311.00 42.17 PK 108 1.9 H 2.21 44.38 74.00 -29.62
7311.00 41.10 Ave 108 1.9 H 2.21 43.31 54.00 -10.69
2331.80 45.26 PK 19 1.9 \ -13.19 32.07 74.00 -41.93
2331.80 39.04 Ave 19 1.9 \ -13.19 25.85 54.00 -28.15
2365.52 44.80 PK 249 1.3 H -13.14 31.66 74.00 -42.34
2365.52 38.60 Ave 249 1.3 H -13.14 25.46 54.00 -28.54
2499.54 42.49 PK 134 1.1 \Y -13.08 29.41 74.00 -44.59
2499.54 37.54 Ave 134 1.1 \ -13.08 24.46 54.00 -29.54
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FCC Part

Frequency I;ecei_v er Detector ’;I;é)rlg e Corrected Corrected 15:247/209/205
sading Angle | Height | Polar Factor Amplitude | | imit | Margin

(MHz) (dBuV) | (PK/QP/Ave) | Degree | (m) | (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)

11b: High Channel 2462MHz

225.64 41.06 QP 248 1.5 H -11.62 29.44 46.00 -16.56
225.64 39.79 QP 26 1.2 \Y -11.62 28.17 46.00 -17.83
4924.00 51.00 PK 63 1.1 \ -0.24 50.76 74.00 -23.24
4924.00 47.53 Ave 63 1.1 \Y -0.24 47.29 54.00 -6.71
7386.00 42.30 PK 102 14 H 2.84 45.14 74.00 -28.86
7386.00 41.30 Ave 102 1.4 H 2.84 44.14 54.00 -9.86
2331.79 45.17 PK 150 1.2 \ -13.19 31.98 74.00 -42.02
2331.79 37.23 Ave 150 1.2 \ -13.19 24.04 54.00 -29.96
2357.22 42.29 PK 61 1.3 H -13.14 29.15 74.00 -44.85
2357.22 37.03 Ave 61 1.3 H -13.14 23.89 54.00 -30.11
2484.63 45.00 PK 81 1.8 \ -13.08 31.92 74.00 -42.08
2484.63 37.74 Ave 81 1.8 \ -13.08 24.66 54.00 -29.34
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FCC Part

Frequency Eecei_ver Detector t-la::érlg e Corrected Corrected 15.2477209/205
sading Angle | peight | Polar Factor Amplitude | | imit | Margin

(MHz) (dBpV) | (PK/IQP/Ave) | Degree | (m) | (H/V) (dB) (dBpV/m) | (dBuV/m) | (dB)

11g: Low Channel 2412MHz

225.64 40.94 QP 88 1.1 H -11.62 29.32 46.00 -16.68
225.64 40.48 QP 332 1.6 \ -11.62 28.86 46.00 -17.14
4824.00 51.21 PK 102 1.0 \Y -1.06 50.15 74.00 -23.85
4824.00 47.94 Ave 102 1.0 \Y% -1.06 46.88 54.00 -7.12
7236.00 42.82 PK 318 1.7 H 1.33 44 .15 74.00 -29.85
7236.00 42.55 Ave 318 1.7 H 1.33 43.88 54.00 -10.12
2348.93 46.46 PK 233 1.1 vV -13.19 33.27 74.00 -40.73
2348.93 38.88 Ave 233 1.1 \Y% -13.19 25.69 54.00 -28.31
2382.68 44.76 PK 357 1.9 H -13.14 31.62 74.00 -42.38
2382.68 36.57 Ave 357 1.9 H -13.14 23.43 54.00 -30.57
2499.99 44.69 PK 162 1.9 Vv -13.08 31.61 74.00 -42.39
2499.99 38.53 Ave 162 1.9 \Y% -13.08 25.45 54.00 -28.55
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FCC Part

Frequency I;ecei_v er Detector t-gi)rlg e Corrected Corrected 15:247/209/205
sading Angle | peight | Polar Factor Amplitude | | imit | Margin

(MHz) (dBuV) | (PK/IQP/Ave) | Degree | (m) | (H/V) (dB) (dBpV/m) | (dBuV/m) | (dB)

11g: Middle Channel 2437MHz

225.64 41.17 QP 294 1.5 H -11.62 29.55 46.00 -16.45
225.64 41.81 QP 24 1.2 \Y -11.62 30.19 46.00 -15.81
4874.00 52.08 PK 18 1.7 \ -0.62 51.46 74.00 -22.54
4874.00 46.44 Ave 18 1.7 \Y -0.62 45.82 54.00 -8.18
7311.00 42.49 PK 123 1.5 H 2.21 44.70 74.00 -29.30

7311.00 43.88 Ave 123 1.5 H 2.21 46.09 54.00 -7.91
2341.34 45.80 PK 159 1.3 \ -13.19 32.61 74.00 -41.39
2341.34 37.45 Ave 159 1.3 \ -13.19 24.26 54.00 -29.74
2379.08 43.47 PK 153 1.6 H -13.14 30.33 74.00 -43.67
2379.08 37.34 Ave 153 1.6 H -13.14 24.20 54.00 -29.80
2491.52 42.32 PK 259 1.1 \Y -13.08 29.24 74.00 -44.76
2491.52 36.70 Ave 259 1.1 \ -13.08 23.62 54.00 -30.38
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FCC Part

Frequency I;ecei_v er Detector t-gi)rlg e Corrected Corrected 1524712097205
eading Angle | Height | Polar Factor Amplitude | | imit | Margin

(MHz) (dBuV) | (PK/IQP/Ave) | Degree | (m) | (H/V) (dB) (dBpV/m) | (dBuV/m) | (dB)

11g: High Channel 2462MHz

225.64 39.78 QP 254 1.5 H -11.62 28.16 46.00 -17.84
225.64 43.06 QP 270 1.5 \ -11.62 31.44 46.00 -14.56
4924.00 51.60 PK 64 1.7 \ -0.24 51.36 74.00 -22.64
4924.00 45.44 Ave 64 1.7 \Y -0.24 45.20 54.00 -8.80
7386.00 43.73 PK 297 2.0 H 2.84 46.57 74.00 -27.43
7386.00 43.36 Ave 297 2.0 H 2.84 46.20 54.00 -7.80
2315.07 46.85 PK 19 1.1 \ -13.19 33.66 74.00 -40.34
2315.07 39.56 Ave 19 1.1 \ -13.19 26.37 54.00 -27.63
2365.19 42.38 PK 138 1.1 H -13.14 29.24 74.00 -44.76
2365.19 37.76 Ave 138 1.1 H -13.14 24.62 54.00 -29.38
2495.20 44.72 PK 140 2.0 \Y -13.08 31.64 74.00 -42.36
2495.20 38.64 Ave 140 2.0 \ -13.08 25.56 54.00 -28.44
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FCC Part

Frequency I;ecei_v er Detector t-gi)rlg e Corrected Corrected 15:247/209/205
sading Angle | Height | Polar Factor Amplitude | | imit | Margin

(MHz) (dBuV) | (PK/IQP/Ave) | Degree | (m) | (H/V) (dB) (dBpV/m) | (dBuV/m) | (dB)

n20: Low Channel 2412MHz

225.64 40.83 QP 130 1.8 H -11.62 29.21 46.00 -16.79
225.64 42.45 QP 246 1.1 \ -11.62 30.83 46.00 -15.17
4824.00 51.53 PK 328 1.8 \ -1.06 50.47 74.00 -23.53
4824.00 46.89 Ave 328 1.8 \Y -1.06 45.83 54.00 -8.17
7236.00 42.77 PK 44 1.6 H 1.33 4410 74.00 -29.90
7236.00 43.58 Ave 44 1.6 H 1.33 44.91 54.00 -9.09
2320.65 45.75 PK 214 1.3 \ -13.19 32.56 74.00 -41.44
2320.65 39.12 Ave 214 1.3 \ -13.19 25.93 54.00 -28.07
2377.91 44.63 PK 196 1.1 H -13.14 31.49 74.00 -42.51
2377.91 36.99 Ave 196 1.1 H -13.14 23.85 54.00 -30.15
2484 .42 43.69 PK 213 1.7 \Y -13.08 30.61 74.00 -43.39
2484 .42 36.20 Ave 213 1.7 \ -13.08 23.12 54.00 -30.88
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FCC Part

Frequency Eecei_ver Detector t-la::érlg e Corrected Corrected 15:2477209/205
sading Angle | peight | Polar Factor Amplitude | | imit | Margin

(MHz) (dBpV) | (PK/IQP/Ave) | Degree | (m) | (H/V) (dB) (dBpV/m) | (dBuV/m) | (dB)

n20: Middle Channel 2437MHz

225.64 41.50 QP 55 1.5 H -11.62 29.88 46.00 -16.12
225.64 42.91 QP 146 1.2 \ -11.62 31.29 46.00 -14.71
4874.00 51.43 PK 345 1.0 \Y -0.62 50.81 74.00 -23.19
4874.00 45.53 Ave 345 1.0 \Y% -0.62 44.91 54.00 -9.09
7311.00 43.01 PK 174 1.1 H 2.21 45.22 74.00 -28.78
7311.00 43.14 Ave 174 1.1 H 2.21 45.35 54.00 -8.65
2349.70 45.01 PK 161 1.6 \Y% -13.19 31.82 74.00 -42.18
2349.70 37.21 Ave 161 1.6 \Y% -13.19 24.02 54.00 -29.98
2352.02 42.05 PK 243 1.3 H -13.14 28.91 74.00 -45.09
2352.02 38.57 Ave 243 1.3 H -13.14 2543 54.00 -28.57
2487.73 44.68 PK 211 1.8 \Y% -13.08 31.60 74.00 -42.40
2487.73 37.60 Ave 211 1.8 \Y% -13.08 24.52 54.00 -29.48
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FCC Part

Frequency I;ecei_ver Detector t-;%rlre] e Corrected Corrected 15:2471209/205
eading Angle | peight | Polar Factor Amplitude | | imit | Margin

(MHz) (dBpV) | (PK/QP/Ave) | Degree | (m) | (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)

n20: High Channel 2462MHz

225.64 42.93 QP 2 1.8 H -11.62 31.31 46.00 -14.69
225.64 42.21 QP 332 1.5 \Y -11.62 30.59 46.00 -15.41
4924.00 51.88 PK 142 1.5 \Y% -0.24 51.64 74.00 -22.36
4924.00 44.65 Ave 142 1.5 \Y -0.24 44.41 54.00 -9.59
7386.00 42.92 PK 35 1.6 H 2.84 45.76 74.00 -28.24
7386.00 42.19 Ave 35 1.6 H 2.84 45.03 54.00 -8.97
2329.21 46.55 PK 39 1.6 vV -13.19 33.36 74.00 -40.64
2329.21 39.19 Ave 39 1.6 \ -13.19 26.00 54.00 -28.00
2385.74 42.64 PK 3 1.7 H -13.14 29.50 74.00 -44.50
2385.74 38.49 Ave 3 1.7 H -13.14 25.35 54.00 -28.65
2495.76 4411 PK 269 1.9 \% -13.08 31.03 74.00 -42.97
2495.76 38.56 Ave 269 1.9 \ -13.08 25.48 54.00 -28.52
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FCC Part

Frequency I;eceiyer Detector t-;%rlre] e Corrected Corrected 15:247/209/205
eading Angle | peight | Polar Factor Amplitude || imit | Margin

(MHz) (dBpV) | (PK/QP/Ave) | Degree | (m) | (H/V) (dB) (dBpV/m) | (dBuV/m) | (dB)

N40: Low Channel 2422MHz

225.64 43.45 QP 184 1.0 H -11.62 31.83 46.00 -14.17
225.64 40.90 QP 196 1.0 \ -11.62 29.28 46.00 -16.72
4844.00 49.72 PK 19 1.6 \ -1.06 48.66 74.00 -25.34
4844.00 43.15 Ave 19 1.6 \ -1.06 42.09 54.00 -11.91
7266.00 41.75 PK 329 1.0 H 1.33 43.08 74.00 -30.92
7266.00 40.52 Ave 329 1.0 H 1.33 41.85 54.00 -12.15
2310.69 45.30 PK 85 2.0 \Y -13.19 32.11 74.00 -41.89
2310.69 37.34 Ave 85 2.0 \ -13.19 2415 54.00 -29.85
2356.90 42.63 PK 48 1.2 H -13.14 29.49 74.00 -44.51
2356.90 37.56 Ave 48 1.2 H -13.14 24 .42 54.00 -29.58
2487.53 44.92 PK 310 2.0 \ -13.08 31.84 74.00 -42.16
2487.53 37.52 Ave 310 2.0 \ -13.08 24.44 54.00 -29.56
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Page 31 of 80

RX Antenna FCC Part

Frequency I;ecei_ver Detector t-;%rlre] Corrected Corrected 152471209720
eading Angle | Height | Polar Factor Amplitude | |imit | Margin

(MHz) (dBpV) | (PK/QP/Ave) | Degree | (m) | (H/V) (dB) (dBpV/m) | (dBuV/m) | (dB)

N40: Middle Channel 2437MHz

225.64 44.23 QP 259 1.8 H -11.62 32.61 46.00 -13.39
225.64 41.48 QP 38 1.0 \Y -11.62 29.86 46.00 -16.14
4874.00 50.61 PK 35 1.7 \Y% -0.62 49.99 74.00 -24.01
4874.00 42.78 Ave 35 1.7 \ -0.62 42.16 54.00 -11.84
7311.00 42.68 PK 232 1.9 H 2.21 44.89 74.00 -29.11
7311.00 40.52 Ave 232 1.9 H 2.21 42.73 54.00 -11.27
2324.06 46.32 PK 313 1.7 \Y% -13.19 33.13 74.00 -40.87
2324.06 39.68 Ave 313 1.7 \ -13.19 26.49 54.00 -27.51
2377.05 42.35 PK 318 1.7 H -13.14 29.21 74.00 -44.79
2377.05 38.84 Ave 318 1.7 H -13.14 25.70 54.00 -28.30
2494.03 43.40 PK 195 1.3 \% -13.08 30.32 74.00 -43.68
2494.03 36.94 Ave 195 1.3 \ -13.08 23.86 54.00 -30.14
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FCC Part

Frequency I;ecei_ver Detector t-;%rlre] e Corrected Corrected 15:2471209/205
eading Angle | yeight | Polar Factor Amplitude | | imit | Margin

(MHz) (dBpV) | (PK/QP/Ave) | Degree | (m) | (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)

N40: High Channel 2452MHz

225.64 45.17 QP 123 1.2 H -11.62 33.55 46.00 -12.45
225.64 40.89 QP 173 2.0 \Y -11.62 29.27 46.00 -16.73
4904.00 50.28 PK 291 2.0 \Y% -0.24 50.04 74.00 -23.96
4904.00 41.88 Ave 291 2.0 \Y -0.24 41.64 54.00 -12.36
7356.00 42.07 PK 284 1.7 H 2.84 44.91 74.00 -29.09
7356.00 40.41 Ave 284 1.7 H 2.84 43.25 54.00 -10.75
2313.42 46.81 PK 170 2.0 \Y% -13.19 33.62 74.00 -40.38
2313.42 38.06 Ave 170 2.0 \ -13.19 24.87 54.00 -29.13
2388.27 44.21 PK 318 1.7 H -13.14 31.07 74.00 -42.93
2388.27 37.13 Ave 318 1.7 H -13.14 23.99 54.00 -30.01
249458 43.47 PK 335 1.5 \% -13.08 30.39 74.00 -43.61
2494.58 36.79 Ave 335 1.5 \ -13.08 23.71 54.00 -30.29

Test Frequency: 18GHz~25GHz

The measurements were more than 20 dB below the limit and not reported.
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BT BLE:

Test Frequency : 26MHz ~ 30MHz

Page 33 of 80

The measurements were more than 20 dB below the limit and not reported.

Test Frequency : 30MHz ~ 18GHz

Frequency Recelver Detector ;L:)rlr; AT Corrected | Corrected Limit Margin
Reading Angle Height | Polar Factor Amplitude
(MHz) (dBuV) | (PK/QP/Ave) | Degree (m) (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)
Low Channel 2402MHz
268.94 35.96 QP 176 1.0 H -13.35 22.61 46.00 -23.39
268.94 42.53 QP 167 1.5 \ -13.35 29.18 46.00 -16.82
4804.00 44.95 PK 326 1.5 \ -1.06 43.89 74.00 -30.11
4804.00 43.82 Ave 326 1.5 \ -1.06 42.76 54.00 -11.24
7206.00 41.72 PK 181 1.3 H 1.33 43.05 74.00 -30.95
7206.00 34.77 Ave 181 1.3 H 1.33 36.10 54.00 -17.90
2342.40 45.92 PK 228 2.0 \Y -13.19 32.73 74.00 -41.27
2342.40 37.82 Ave 228 2.0 \ -13.19 24.63 54.00 -29.37
2369.82 44 .43 PK 121 1.8 H -13.14 31.29 74.00 -42.71
2369.82 37.57 Ave 121 1.8 H -13.14 24.43 54.00 -29.57
2495.45 43.52 PK 231 1.1 \ -13.08 30.44 74.00 -43.56
2495.45 38.44 Ave 231 1.1 \ -13.08 25.36 54.00 -28.64
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Turn
Frequency Recelver Detector table AT Corrected | Corrected Limit Margin
Reading Angle Height | Polar Factor Amplitude
(MHz) (dBupV) | (PK/QP/Ave) | Degree (m) (H/V) (dB) (dBpV/m) | (dBuV/m) | (dB)
Middle Channel 2440MHz
268.94 35.26 QP 109 1.7 H -13.35 21.91 46.00 -24.09
268.94 43.08 QP 324 1.7 \ -13.35 29.73 46.00 -16.27
4882.00 43.76 PK 160 1.6 \Y -0.62 43.14 74.00 -30.86
4882.00 44.00 Ave 160 1.6 \ -0.62 43.38 54.00 -10.62
7323.00 42.93 PK 181 1.0 H 2.21 45.14 74.00 -28.86
7323.00 35.72 Ave 181 1.0 H 2.21 37.93 54.00 -16.07
2317.22 45.01 PK 17 1.3 \Y -13.19 31.82 74.00 -42.18
2317.22 39.61 Ave 17 1.3 \ -13.19 26.42 54.00 -27.58
2388.85 42.32 PK 107 1.2 H -13.14 29.18 74.00 -44.82
2388.85 36.95 Ave 107 1.2 H -13.14 23.81 54.00 -30.19
2483.93 44.25 PK 94 1.5 \ -13.08 31.17 74.00 -42.83
2483.93 37.74 Ave 94 1.5 \Y -13.08 24.66 54.00 -29.34
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Turn
Frequency Recelver Detector table A Corrested | Corrected Limit Margin
Reading Angle Height | Polar Factor Amplitude
(MHz) (dBuV) | (PK/QP/Ave) | Degree (m) (H/V) (dB) (dBpV/m) | (dBuV/im) | (dB)
High Channel 2480MH

268.94 36.08 QP 289 1.3 H -13.35 22.73 46.00 -23.27
268.94 42.34 QP 73 1.1 Vv -13.35 28.99 46.00 -17.01
4960.00 44.69 PK 129 1.9 vV -0.24 44.45 74.00 -29.55
4960.00 45.30 Ave 129 1.9 \ -0.24 45.06 54.00 -8.94
7440.00 41.55 PK 221 1.8 H 2.84 44.39 74.00 -29.61
7440.00 36.35 Ave 221 1.8 H 2.84 39.19 54.00 -14.81
2346.06 46.21 PK 117 1.4 \Y% -13.19 33.02 74.00 -40.98
2346.06 39.00 Ave 117 1.4 \Y% -13.19 25.81 54.00 -28.19
2373.33 42.74 PK 8 1.1 H -13.14 29.60 74.00 -44.40
2373.33 36.45 Ave 8 1.1 H -13.14 23.31 54.00 -30.69
2484.24 44.80 PK 4 1.6 \Y% -13.08 31.72 74.00 -42.28
2484.24 38.48 Ave 4 1.6 \ -13.08 25.40 54.00 -28.60

Test Frequency: 18GHz~25GHz

The measurements were more than 20 dB below the limit and not reported.
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9 Conducted Spurious Emissions

Test Requirement: FCC CFR47 Part 15 Section 15.247

Test Method: KDB 558074 D01 DTS Meas Guidance v03r04 January 7,
2016

Test Result: PASS

Limit:

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that
contains the highest level of the desired power, based on either an RF conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the peak conducted power
limits. If the transmitter complies with the conducted power limits based on the use of RMS averaging
over a time interval, as permitted under paragraph (b)(3) of this section, the attenuation required under
this paragraph shall be 30 dB instead of 20 dB. Attenuation below the general limits specified in
Section 15.209(a) is not required. In addition, radiated emissions which fall in the restricted bands, as
defined in Section 15.205(a), must also comply with the radiated emission limits specified in Section
15.209(a) (see Section 15.205(c)).
9.1 Test Procedure

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum;

2. Set the spectrum analyzer:
RBW = 100kHz, VBW = 300kHz, Sweep = auto

Detector function = peak, Trace = max hold
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9.2 Test Result

802.11b

Low Channel

Agilont Spoctrum Analyzor - Swept 54
X H 7] » 7 16
pry— 2 Avg Type: Log-Pwr
Marker 1 679.220000000 MHz W Trig:FreeRun AvgHald: 1010
n:Low #atten: 20 dB

Fundamental \_Ref 1050 dBm

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)

st €3 Cuery INTERRUPTED

Middle Channel

Agflont Spoctrum Analyzor - Swopt SA
2 RL

arkcnr 4 70 22000 — g e
Marker 1 679.220000000 MHz : I healiweler
#Atten: 20 dB

Fundamental | RS,

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)

st €3 Cuery INTERRUPTED
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High Channel

Agflont Spoctrum Analyzor - Swopt SA
T

RL = 163 10:04:05 M May 15, 016

arker 1 679.22000 Avg Typa: Log-Pur
Marker 1 679.220000000 MHz R A:JH:]’:AG;%
IF Gain:Low #atten: 20 dB

Fundamental Ref Offset 0.5 dB
Ilv  Ref 10.50 dBm

gyt
preL Tk
esu®

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)

st €3 Cuery INTERRUPTED

802.11g

Low Channel

Agllont Spoctrum Analyror - Swopt SA

o L C 2 ~ T o
pry— 2 Avg Type: Log-Pwr

Marker 1 679.220000000 MHz W rrecrun AvgHald: 1010

IF Gain:Low #Atten: 20 dB

10:008:5 P May 15, 016

Ref Offset 0.5 dB
Fundamental Ref 10.50 dBm

.‘1

! Wy 1ot A ot
| TR RP V, S PP |
" IJ;.—.-.;'I*F_ |y, paboid 1‘____"_‘-._1' s IR bt Al
oo I

Al
LA

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)

st €3 Cuery INTERRUPTED
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Middle Channel

Agflont Spoctrum Analyzor - Swopt SA
T

@ K 2 ~ T o
arker 2 Avg Typa: Log-Pur
Marker 1 679.220000000 MHz R A:JH:]’:AG;%
IF Gain:Low #atten: 20 dB

10:07:58 M May 15, 016

Ref Offset 0.5 dB

Ref 10.50 dBm
Fundamental
A !
e "“ﬁ"l"-f.\ﬂh__‘mh'"-'-._Jmﬂ.-n-.'._,'-.f
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2,386 s (1001 pts)
W56 €3 Query INTERRUPTED
High Channel
Agllont Spoctrum Analyrer - Swept SA
i) L [ 7 . I, 15, 10:09:96 PM May 19, 2016
arl r 2 Avg Type: Log-Pwr
Marker 1 679.220000000 MHz R aJ’JHﬂmﬁ%
1F Gain:Low SAtten: 20 dB
Ref Offset 0.5 dB
Ref 10.50 dBm
Fundamental

e
", gt e
e P S R TR

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)

st €3 Cuery INTERRUPTED
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802.11n HT20

Low Channel

Agflont Spoctrum Analyzor - Swopt SA
T

RL

arker 1 679.22000 - A T Loy P
Marker 1 679.220000000 MHz R A:JH:]’:AG;%
IF Gain:Low #atten: 20 dB

Fundamental Ref Offset0.5 dB
lv  Ref 10.50 dBm

. A I R
g A g,/ L..ﬂ. A g

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)

st €3 Cuery INTERRUPTED

Middle Channel

Agllont Spoctrum Analyror - Swopt SA
el L [ 2 T ] 10:01:17 P May 16, 2016
Marker 1 679.220000000 MHz Avg Type: Log-Pwr
PNO: Fast —+—  Trig: Free Run Avg|Held: 10/10
IF Gain:Low #Atten: 20 dB
Ref Offset 0.5 dB

Fundamental v Ref 10.50 dBm

. A A Mgy
. |u'“"“‘ . il 4 iyl s A ety
i

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz 2.386 s (1001 pts)

st €3 Cuery INTERRUPTED
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High Channel

Agflont Spoctrum Analyzor - Swopt SA
T

Rl K 2 SE: I 13 10:02:56 P May 16, 2016
pry— 2 Avg Type: Log-Pwr
Marker 1 679.220000000 MHz W i FreeRun AvglHold: 1010
IF Gain:Low #Atten: 20 dB

Ref Offset 0.5 dB
Ref 10.50 dBm

Fundamental
\ A ren ey
A Y "L]-\«-"""-‘-"‘ g i
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2,386 s (1001 pts)
G €3 Query INTERRUPTED
802.11n HT40
Low Channel
Agilont Spocirum Analyzor - Swept SA
2 RL [ 7] . iy 15, 095833 P May 19, 2016
arl r 2 Avg Type: Log-Pwr
Marker 1679.220000000 MHz__|SRNSNN. [ e
IFGain:Low #Atten: 20 dB
Fundamental Ref Offset 05 dB

Ref 10.50 dBm

Ry o
d pag e
bt g e

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)

st €3 Cuery INTERRUPTED
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Middle Channel

Agflont Spoctrum Analyzor - Swopt SA
T

@ K 2 ~ T o
arker 2 Avg Typa: Log-Pur
Marker 1 679.220000000 MHz R A:JH:]’:AG;%
IF Gain:Low #atten: 20 dB

OS5I ET P My 19, 2016

Ref Offset 0.5 dB

Fundamental : Ref 10.50 dBm

.
L P TN

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)

st €3 Cuery INTERRUPTED

High Channel

Agllont Spoctrum Analyror - Swopt SA
o L C 2 ~ T o
pry— 2 Avg Type: Log-Pwr
Marker 1 679.220000000 MHz W rrecrun AvgHald: 1010
IF Gain:Low #Atten: 20 dB

ST 0 M My 19, 2016

Ref Offset 0.5 dB
Ref 10.50 dBm

Fundamental

| ’1
. 1
b it "'"""l‘r‘-___u;'f"-"*' b bt APLL TN

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)

st €3 Cuery INTERRUPTED
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BLE GFSK

Low Channel

Agflont Spoctrum Analyzor - Swopt SA
T

RL

arker 1 679.22000 - A T Loy P
Marker 1 679.220000000 MHz R A:JH:]’:AG;%
IF Gain:Low #atten: 20 dB

Ref Offset 0.5 dB

Fundamental v Ref 10.50 dBm

N iy A
TR NP i TR
it , T w

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)

st €3 Cuery INTERRUPTED

Middle Channel

Agllont Spoctrum Analyror - Swopt SA

L K 7 NEE: I, 10
arker 1 2. Avg Typa: Leg-Pur

Marker 1 2.027600000000 GHz R a:JHm.:m;%

Fundamental IFGaineLow #Atten: 20 dB

Ref Offset 0.5 dB
Ref 10.50 dBm

Mkr1

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)

st €3 Cuery INTERRUPTED
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High Channel
Agilont Spocirum Analyzor - Swept SA

Fundamental Merker 1 2,002630000000 GH o = e Topai Log P
B . PNO: Fast —+—  Trig:Free Run Avg|HoId:.1N‘10
IFGain:Low #atten: 20 dB

Ref Offset 0.5 dB
Ref 10.50 dBm

e iyt W

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)

st €3 Cuery INTERRUPTED
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10 Band Edge Measurement

Test Requirement:
Test Method:
Test Limit:

Test Mode:

10.1 Test Produce

FCC CFR47 Part 15 Section 15.247

KDB 558074 D01 DTS Meas Guidance v03r04 January 7, 2016
Regulation 15.247 (d),In any 100 kHz bandwidth outside the
frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency
power that is produced by the intentional radiator shall be at least 20
dB below that in the 100 kHz bandwidth within the band that contains
the highest level of the desired power, based on either an RF
conducted or a radiated measurement, provided the transmitter
demonstrates compliance with the peak conducted power limits. If
the transmitter complies with the conducted power limits based on
the use of RMS averaging over a time interval, as permitted under
paragraph (b)(3) of this section, the attenuation required under this
paragraph shall be 30 dB instead of 20 dB. Attenuation below the
general limits specified in §15.209(a) is not required. In addition,
radiated emissions which fall in the restricted bands, as defined in
§15.205(a), must also comply with the radiated emission limits
specified in §15.209(a) (see §15.205(c)).

Transmitting

1. Check the calibration of the measuring instrument using either an internal calibrator or a known

signal from an external generator.

2. Position the EUT without connection to measurement instrument. Turn on the EUT and connect its

antenna terminal to measurement instrument via a low loss cable. Then set it to any one measured

frequency within its operating range, and make sure the instrument is operated in its linear range.

3. Set RBW to 100 kHz and VBW of spectrum analyzer to 300 kHz with a convenient frequency span
including 100 kHz bandwidth from band edge.

4. Measure the highest amplitude appearing on spectral display and set it as a reference level. Plot

the graph with marking the highest point and edge frequency.

5. Repeat above procedures until all measured frequencies were complete.
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10.2 Test Result

Test result plots shown as follows:
TX 11b: Band edge-left side

Offs 0.50 dB * RBW 100 kHz
* Att 20 dB * \VBW 300 kHz M2[1] -53.04 dBm
patt Ref 10.50 dBm SWT 15ms 2.399000000 GHz
M1[1] | -61.92 dBm
1RmM 2.400000000 GHz
Max 0 dBm
D1 -5.800 dBm
-10 dBm ﬂ”m‘
-20 dBm /J‘" ¥
-30 dBm J H
D2 -35.800 dBrm I |l
_40 dBIII / \
-50 dBm M l UW@
-60 dBm Mﬂ%
W,—h | RYTERET I 1Y) NWWWWM
-70 dBm
-80 dBm
F1
|
Start 2.31 GHz Stop 2.432 GHz
TX 11b: Band edge-right side
Offs 0.50 dB * RBW 100 kHz
* Att 20 dB * \VBW 300 kHz M2[1] -61.65 dBm
patt Ref 10.50 dBm SWT 10ms 2.490100000 GHz
M1[1] -63.39 dBm
1RmM 2.483500000 GHz
Max 0 dBm
D1l -6.500 dB
-10 dBm [;"'"MU {,\h
-20 dBm / 1 i \
-30 dBm i
D2 -36.500 dBm I
_40 d i } \
_SO d i
.L_h h’ k r'l.muhvhvl.. 1 M2
| v | [T T A AU O
-70 dBm
-80 dBm
F1
[l
Start 2.442 GHz Stop 2.5 GHz
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TX 11g: Band edge-left side

Offs 0.50 dB * RBW 100 kHz
*Att 20dB *VBW 300 kHz M2[1]
Batt Ref 10.50 dBm SWT 15ms

2.

-52.74 dBm
399730000 GHz

M1[1]

LRm 0 dBm

2.

-53.15 dBm
400000000 GHz

Max

[=10dB8nD1 -9.400 dBm

-20 dBm

-30 dBm

i
J
|

=40 dBm—D2 -39.400 dBmv

-50 dBm

J“ML”"““‘““‘" Bt byt Lan g M
e

=

-70 dBm

-80 dBm

F1

Start 2.31 GHz

Stop 2.432 GHz

TX 11g: Band edge-right side

Offs 0.50 dB * RBW 100 kHz
*Att 20dB *VBW 300 kHz M2[1]
Batt Ref 10.50 dBm SWT 10rms

2.

-60.42 dBm
484200000 GHz

M1[1]
1Rm

2.483500000 GHz

-60.82 dBm

Max 0 dBm

-10 dBm

—"Dl -14.000 dBm I
-20 dBT'. MHUM

-30 dBm ’r
-40 dBm

f !

D2 -44.000 dBrm \

M2

-50 dBm Jl
aﬁ&ﬂd’“:“ﬁ*‘r( H”‘“"‘“" P

-70 dBm

-80 dBm

Start 2.442 GHz

Stop 2.5 GHz
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®

"

Batt Ref 10.50 dBm

1Rm
Max

Page 48 of 80

TX 11n HT20: Band edge-left side

Offs 0.50 dB
Att 20dB

* RBW 100 kHz
*VBW 300 kHz

SWT 15nms

M2[1]

2.397790000 GHz

-57.45 dBm

0 dBm

M1[1]

2.400000000 GHz

-58.22 dBm

-10 dBm
D1 -15
-20 dBm

000 dBrm

o

-30 dBm

-40 dBm

-50 dBm

D2 -45.000 dBm

-60 dBm

=

-70 dBm

-80 dBm

F1

Start 2.31 GHz

Stop 2.432 GHz

"

1Rm
Max

Offs 0.50 dB * RBW 100 kHz
Att 20 dB *VBW 300 kHz M2[1] -60.85 dBm
Patt Ref 10.50 dBm SWT 10nms 2.486980000 GHz
M1[1] -60.89 dBm
2.483500000 GHz
0 dBm
-10 dBm
D1 -14.000 dBrr
-20 dBm M
U
-30 dBm
'40 dBIII |

TX 11n HT20: Band edge-right side

D2 -44.000 dBm

-50 dB|||| M}r

1 M2
W i a_l_nniv_l RTINS
-70 dBm
-80 dBm
F1
[l
Start 2.442 GHz Stop 2.5 GHz
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TX 11n HT40: Band edge-left side

®

Offs 0.50 dB * RBW 100 kHz
*Att 20 dB *VBW 300 kHz M2[1] -62.91 dBm
Batt Ref 10.50 dBm SWT 15ms 2.324030000 GHz
M1[1] -62.49 dBm
1RmM : 2.400000000 GHz
Max 0 dEm
-10 dBm
1 -17.030 dBm

20 dBm- elay “"m“‘

soanh }f |

'40 dBIII {
D2 -47.030 dBm 7

'SO dBIII I \‘A‘

-60 dﬁr. L &

ATk 1 A sk Fhomde it pebilnbosh g PRI Ly

-70 dBm

-80 dBm

1
Start 2.31 GHz Stop 2.452 GHz
TX 11n HT40: Band edge-right side
Offs 0.50 dB * RBW 100 kHz
“ Att 20 dB * VBW 300 kHz M2[1] -60.80 dBm
Batt Ref 10.50 dBm SWT 10ms 2.519120000 GHz
M1[1 -63.02 dBm

Rm| 2.483500000 GHz
Max | 0 dBm

-10 dBm

D1 -16.870 dBm

- N | Y 1 9. T I

20 dBm TR » L} *'ww‘

-30 dBm

-40 dBrr
#DZ -46.870 dBm t
-50 dBin \M‘

M
- 1
Nes‘ag? R T —

.L.Auv,“
-70 dBm
-80 dBm
F1l
|
Start 2.422 GHz Stop 2.52 GHz
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TX BLE: Band edge-left side

®

Offs 0.50 dB * RBW 100 kHz
“Att 20dB *VBW 300 kHz M2[1] -58.17 dBm
Batt Ref 10.50 dBm SWT 10ms 2.350620000 GHz
M1[1] -54.86 dBm
1PK 2.400000000 GHz
Max 0 dBm
D1 -5.500 dBm
-10 dBm
-20 dBm
D2 -25.500 dBm
-30 dBm
-40 dBm
-50 dBm i
| Mp MEET
ma‘_l‘l’w bt NPT | Y. I .“'._'..T.n#.‘;’_ IVPPETART] Y IFPYPRPROVN [T, PO WY,
-70 dBm
-B0 dBm
F1l
[
Start 2.31 GHz Stop 2.412 GHz

TX BLE: Band edge-right side

Offs 0.50 dB * RBW 100 kHz
*Att 20dB *VBW 300 kHz M2[1] -58.16 dBm
Batt Ref 10.50 dBm SWT Sms 2.485359000 GHz
M1[1] -60.33 dBm
1Pk 2.483500000 GHz
Max 0 dBm )
D1 -5.000 dBm
-10 dBm {M\
-20 dBm —
D2 -25.000 dBru'l
-30 dBm j L
-40 dBm
} B.|'.-"' ll A \
W W
-60 dBm TR ) AVPRTT WIS VT e
-70 dBm
-80 dBm
i
Start 2.47 GHz Stop 2.5 GHz
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11 6 dB Bandwidth Measurement

FCC CFR47 Part 15 Section 15.247
KDB 558074 D01 DTS Meas Guidance v03r04 January 7, 2016

Test Requirement:
Test Method:

11.1 Test Procedure:

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the

11.2 Test Result:

spectrum;

2. Set the spectrum analyzer: RBW = 100kHz, VBW = 300kHz

Operation mode Bandwidth (MHz)
Channel 1 Channel 6 Channel 11
TX 11b
10.124 10.156 10.124
Channel 1 Channel 6 Channel 11
TX 11g
16.417 16.417 16.417
Channel 1 Channel 6 Channel 11
TX 11n HT20
17.677 17.569 17.569
Channel 3 Channel 6 Channel 9
TX 11n HT40
36.010 36.010 36.010
Channel 0 Channel 19 Channel 39
BT BLE
0.719 0.719 0.719
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Test result plot as follows:
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Mode: TX 11b channel 1

Offs 0.50 dB RBW 100 kHz
Att 20dB VBW 300 kHz D1[1] 0.81 dB
Ref 10.50 dBm SWT 2.5ms 10.124000000 MHz
Occ Bw 14.019960080 MHz
1k f M1[1] -9.86 dBm
0 dBm 2.406922000 GHz
Max D1 -2.200 dBm .
pi. o AR _
ordBT=D2Y -6.200 dBm er\ 1 14.07 dBm
\
/ T2[1]
-P0 dBm—
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.412 GHz Spah 16.0 MHz
Mode: TX 11b channel 6
Offs 0.50 dB RBW 100 kHz
Att 20dB VBW 300 kHz D1[1] 2.58 dB
Ref 10.50 dBm SWT 2.5ms 10.156000000 MHz
Occ Bw 13.988023952 MHz
Pk f M1[1] -12.18 dBm
0 dBm
Max D1 -3.000 dB 2.431890000 GHz
1 R IRASAUAA +14.64 dBm

-BY dBm—¥

—_rmm—D?Lg‘.ooo dBr

T2[1]

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.437 GHz

Span 16.0 MHz
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®

1Pk
Max
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Mode: TX 11b channel 11

Offs 0.50 dB * RBW 100 kHz
* Att 20 dB * \VBW 300 kHz D1[1] 1.00 dB
patt Ref 10.50 dBm SWT 2.5ms 10.124000000 MHz
Occ Bw 13.988023952 MHz
4 M1[1] -10.71 dBm
0 dBm 2.456922000 GHz
D1 -3.000 dB :
w oo RS £15.31 dBm
—-m]_—qam——Dzv—‘}.OOO dBr
/ T2[1]
- Bm—
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
-80 dBm

CF 2.462 GHz

Span 16.0 MHz

1Pk
Max

Mode: TX 11g channel 1

Offs 0.50 dB * RBW 100 kHz
“Att 20 dB * VBW 300 kHz D1[1] 0.96 dB
Patt Ref 10.50 dBm SWT 2.5ms 16.417000000 MHz
Occ Bw  16.516966068 MHz
M1[1] -15.22 dBm
0 dBm 2.403766000 GHz
T1[1] -15.72 dBm
-Togsrbl ﬁ%l?l??xﬁ?” Lt Lty WJW‘,J,WWGSGT GHz
O¥ -15.000 dBm T2[1] 15.46 dBm
-20 dBm ; 2.420233533 GHz
30 dBP 1\
-40 dBh
- 1
m WLMW
-60 dBm
-70 dBm
-80 dBm
CF 2.412 GHz Span 25.0 MHz
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Mode: TX 11g channel 6

®

Offs 0.50 dB * RBW 100 kHz
“ Att 20 dB * VBW 300 kHz D1[1] 0.77 dB
patt Ref 10.50 dBm SWT 2.5ms 16.417000000 MHz
Occ Bw  16.566866267 MHz
1Pk M1[1] -15.91 dBm
Max |9 dBm 2.428766000 GHz
T1[1] -17.13 dBm

—l'e'd'B'ﬂDl .000 dBnr 4 6567 GHz
Anaah, Al afud FVJ¥1!1Jﬁ,thlnjlh..ﬂ'q‘rﬁﬁ21
—l—lﬁ-zg‘fﬂﬂ?d&u M 1 16.63 dBmj

2.445283433 GHz

-20 dBm }/J
-30 dBm

‘\

-40 dB.If}V

i

-60 dBm

-70 dBm

-80 dBm

CF 2.437 GHz

Span 25.0 MHz

Mode: TX 11g channel 11

Offs 0.50 dB * RBW 100 kHz
* Att 20 dB * VBW 300 kHz D1[1] 0.97 dB
Batt Ref 10.50 dBm SWT 2.5ms 16.417000000 MHz
Occ Bw  16.516966068 MHz
1Pk M1[1] -16.43 dBm
Max |9 dBm 2.453766000 GHz
T1[1] -17.54 dBm
-10-dBrD1 (10,500 dBm 4 6567 GHz
A2 all g, 17 02 dBm

-16.500 dBm I

2.470333533 GHz

-20 dBm "H'
-30 dBm

\

-40 dB.I‘r)Jl

=50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.462 GHz

Span 25.0 MHz
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Mode: TX 11n HT20 channel 1

®

Offs 0.50 dB * RBW 100 kHz
*Att 20dB *VBW 300 kHz D1[1] 1.96 dB
Patt Ref 10.50 dBm SWT 5ms 17.677000000 MHz
Occ Bw  17.622754491 MHz

1Pk M1[1] -17.37 dBm
Max |9 dBm 2.403108000 GHz
T1[1] -16.24 dBm

| -10 dBn
il 3 O O 0 O Y. B
DY -16.300 dBm 1 15.42 dBm

-20 dBm [('
-30 dBm

2.4201'84431 GHz

/

\

-40 dBI:Iy

|

|

-60 dBm

-70 dBm

-80 dBm

CF 2.412 GHz

Span 27.0 MHz

Mode: TX 11n HT20 channel 6

Offs 0.50 dB * RBW 100 kHz
*Att 20dB *VBW 300 kHz D1[1] 2.05 dB
Patt Ref 10.50 dBm SWT 5ms 17.569000000 MHz
Occ Bw  17.676646707 MHz

1Pk M1[1] -16.94 dBm
Max |9 dBm 2.428162000 GHz
T1[1] -16.94 dBm

-=10-dBrpy ﬁ,}f 300 dBn 2.428161677 GHz
200 B, o thostien M
—I—D!’ -16.300 dBm 1 17.38 dBm)

-20 dBm /’
-30 dBm

2.445&38323 GHz

-40 dB||n l}’

\

o

-60 dBm

-70 dBm

-80 dBm

CF 2.437 GHz

Span 27.0 MHz
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®

1Pk
Max
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Mode: TX 11n HT20 channel 11

Offs 0.50 dB * RBW 100 kHz
*Att 20dB *VBW 300 kHz D1[1] 2.26 dB
Batt Ref 10.50 dBm SWT 5ms 17.569000000 MHz
Occ Bw  17.676646707 MHz
M1[1] -17.49 dBm
0 dBm 2.453162000 GHz
Ti[1] -17.49 dBm
[<10-488D1 19,700 dBiny 2.453161677 GHz
[ [ el 17.70 dbm

2.470838323 GHz

\

-40 dBm’(r
-50 dBr

\

-60 dBm

-70 dBm

-80 dBm

CF 2.462 GHz

Span 27.0 MHz

"

1Pk
Max

Mode: TX 11n HT40 channel 3

Offs 0.50 dB * RBW 100 kHz
Att 20 dB * VBW 300 kHz D1[1] 0.48 dB
Batt Ref 10.50 dBm SWT 10ms 36.010000000 MHz
Occ Bw  36.007984032 MHz
M1[1] -19.74 dBm
0 dBm 2.418890000 GHz
T1[1] -20.40 dBm
-10 dBm P 2.418996008 GHz
P 09, 9B PRI $20.54 dBm
=20d8m=—0D¥ -19.500 dBm I 55803992 GHz
-30 dBm ]‘]‘
'40 dBIII x \
'SO dBIII,I \‘L‘
'60 d i
-70 dBm
-80 dBm

CF 2.437 GHz

Span 55.0 MHz
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Mode: TX 11n HT40 channel 6

®

Offs 0.50 dB * RBW 100 kHz
*Att 20dB *VBW 300 kHz D1[1] 0.61 dB
Patt Ref 10.50 dBm SWT 10ms 36.010000000 MHz
Occ Bw 36.007984032 MHz

1Pk Mi[1] -19.74 dBm
Max |9 dBm 2.418890000 GHz
T1[1] -20.26 dBm

-10 dBm 2.418996008 GHz
TRy TRV 920.54 dBm
=20dBm=—0¥ -19.500 dBm I 2455803992 GHz

-30 dBl!r. [
-40 dB||n }I ]\

k] \
Y Yo

-60 dBm

-70 dBm

-80 dBm
CF 2.437 GHz Span 55.0 MHz

Mode: TX 11n HT40 channel 9
Offs 0.50 dB * RBW 100 kHz

“Att 20 dB * VBW 300 kHz D1[1] 1.53 dB
Patt Ref 10.50 dBm SWT 10ms 36.010000000 MHz
Occ Bw  36.007984032 MHz
1Pk M1[1] -19.80 dBm
Max |9 dBm 2.433890000 GHz
T1[1] -20.16 dBm
-10 dBm P 2.433996008 GHz
[P w200 o T L 20.00 dBm
=26dBm=—=D¥ -19.500 dBm L 2] 03992 GHz

-30 dBm ’/J \
-40 dBm

\
|

-60 dBm el
-70 dBm
-80 dBm
CF 2.452 GHz Span 55.0 MHz

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn



Reference No.: WTS16S0550747-2E V1

®
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Mode: TX BT BLE channel 0

Offs 0.50 dB * RBW 100 kHz
* Att 20 dB * VBW 300 kHz D1[1] 0.11 dB
Batt Ref 10.50 dBm SWT 2.5ms 718.600000000 kHz
Occ Bw 1.053892216 MHz
1Pk M1[1] -11.71 dBm
Max |9 dBm 2.401628700 GHz
D1 -5.500 dBmy M) 1{ -18.38 dBm
| -10 dBm—p, ;4 g 48 2.401467066 GHz
1 T2[11NT2 -19.01 dBm
-20 dBm % 2.402520958 GHz

-30 dBm /

o

/

\ L

-40 dBu:u/ s

|

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz

Span 3.0 MHz

Mode: TX BT BLE channel 19

Offs 0.50 dB * RBW 100 kHz
* Att 20 dB * VBW 300 kHz D1[1] -0.39 dB
Patt Ref 10.50 dBm SWT 2.5ms 718.600000000 kHz
Occ Bw 1.053892216 MHz
1Pk M1[1] -11.83 dBm
Max |9 dBm 2.439634700 GHz
D1 -5.600 dBm Wi 1] -18.68 dBm]
-10dBm— L (00 dgm > 1 2,439467066 GHz
V T2[1INT2 -19.32 dBm
-20 dBm % 2.440520958 GHz
-30 dBm // \\
-40 dBm—r 1..'“’“‘\\
Tl \\.u‘wu‘w
-60 dBm
-70 dBm
-80 dBm
CF 2.44 GHz Span 3.0 MHz
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®

Batt

1Pk
Max
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Mode: TX BT BLE channel 39

Offs 0.50 dB * RBW 100 kHz
*Att 20dB *VBW 300 kHz D1[1] 0.03 dB
Ref 10.50 dBm SWT 2.5ms 718.600000000 kHz
Occ Bw 1.047904192 MHz
M1[1] -11.46 dBm
0 dBm 2.479628700 GHz
D1 -5 DIOO dBm M) ]_{ ~18.10 dBm
=10 dBm=p5 .31 ggo 48 2.479467066 GHz
| yijf -18.56 dBm

y

T2[1RT<

2.480514970 GHz

ey

AL

-40 dBIV

\

-60 dBm
-70 dBm
-80 dBm
CF 2.48 GHz Span 3.0 MHz
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12 Maximum Peak Output Power

Test Requirement: FCC CFR47 Part 15 Section 15.247
Test Method: KDB 558074 D01 DTS Meas Guidance v03r04 January 7, 2016

12.1 Test Procedure:

KDB 558074 D01 DTS Meas Guidance v03r04 January 7, 2016

section 9.1.1 (For BLE)

This procedure shall be used when the measurement instrument has available a resolution bandwidth
that is greater than the DTS bandwidth.

a)Set the RBW = DTS bandwidth.

b)Set VBW =3 RBW.

c)Set span = 3 x RBW

d)Sweep time = auto couple.

e)Detector = peak.

f)Trace mode = max hold.

g)Allow trace to fully stabilize.

h)Use peak marker function to determine the peak amplitude level.

section 9.1.2 (For WIFI)

This procedure may be used when the maximum available RBW of the measurement instrument is
less than the DTS bandwidth.

a)Set the RBW = 1 MHz.

b)Set the VBW =3 RBW

c)Set the span = 1.5 x DTS bandwidth.

d)Detector = peak.

e)Sweep time = auto couple.

f)Trace mode = max hold.

g)Allow trace to fully stabilize.

h)Use the instrument’s band/channel power measurement function with the band limits set equal to the
DTS bandwidth edges (for some instruments, this may require a manual override to select peak
detector). If the instrument does not have a band power function, sum the spectrum levels (in linear

power units) at intervals equal to the RBW extending across the DTS bandwidth.
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12.2 Test Result:
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Test mode :TX 11b

Maximum Peak Output Power (dBm)

2412MHz 2437MHz 2462MHz
9.41 9.05 9.14
Limit: 1W/30dBm
Test mode :TX 11g
Maximum Peak Output Power (dBm)
2412MHz 2437MHz 2462MHz
9.26 9.32 9.07
Limit: TW/30dBm
Test mode :TX 11n HT20
Maximum Peak Output Power (dBm)
2412MHz 2437MHz 2462MHz
9.21 9.40 9.22
Limit: TW/30dBm
Test mode :TX 11n HT40
Maximum Peak Output Power (dBm)
2422MHz 2437MHz 2452MHz
9.49 9.10 9.15
Limit: 1W/30dBm
Test mode : TX BT BLE
Maximum Peak Output Power (dBm)
2402MHz 2440MHz 2480MHz
-4.67 -4.97 -4.41

Limit: 1W/30dBm
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Mode: TX 11b channel 1
Offs 0.50 dB RBW 1 MHz
Att 20 dB VBW 3 MHz
Ref 10.50 dBm SWT 2.5ms

1Pk [ dBm T
Max 1 P

L~ M

Ea ~

=20 dBm

=30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.412 GHz Span 16.0 MHz

Tx Channel Standard: NONE

Bandwidth 10.124 MHz | Power 9.41 dBm

Mode: TX 11b channel 6

Offs 0.50 dB REW 1 MHz
Att 20dB VBW 3 MHz
Ref 10.50 dBm SWT 2.5ms

1Pk | g dBm L

Max L --_\\\
el .

-10 dB -7
™~
724; N

=30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.437 GHz Span 16.0 MHz

Tx Channel Standard: NONE
Bandwidth 10.156 MHz | Power 9.05 dBm
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Mode: TX 11b channel 11

Offs 0.50 dB REW 1 MHz
Att 20dB VBW 3 MHz
Ref 10.50 dBm SWT 2.5ms

1Pk | o dBm
Max p B

-10 dBme N

|

=30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.462 GHz Span 16.0 MHz
Tx Channel Standard: NONE
Bandwidth 10.124 MHz | Power 9.14 dBm

Mode :TX 11g channel 1

Offs 0.50 dB RBW 1 MHz

Att 20 dB VBW 3 MHz

Ref 10.50 dBm SWT 2.5ms
1Pk | o dBm = -
Max T I VT Ty

-10 dBT'. "P [

dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.412 GHz Span 25.0 MHz
Tx Channel Standard: NONE
Bandwidth 16.417 MHz | Power 9.26 dBm
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Mode :TX 11g channel 6

Offs 0.50 dB RBW 1 MHz
Att 20 dB VBW 3 MHz
Ref 10.50 dBm SWT 2.5ms
1Pk | g dBm
Max i Lot M
[,

-10 dBT'. ‘r/

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.437 GHz

Span 25.0 MHz

Tx Channel Standard: NONE
Bandwidth 16.417 MHz | Power 9.32 dBm
Mode :TX 11g channel 11
Offs 0.50 dB RBW 1 MHz
Att 20 dB VBW 3 MHz
Ref 10.50 dBm SWT 2.5ns
1Pk [ dBm
Max L~ o Mo
2 M,

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.462 GHz

Span 25.0 MHz

Tx Channel

Standard: NONE

Bandwid

th

16.417 MHz | Power

9.07 dBm
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Mode: TX 11n HT20 channel 1
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Offs 0.50 dB RBW 1 MHz

Att 20 dB VBW 3 MHz

Ref 10.50 dBm SWT 2.5ms
1Pk g dBm -
Max Hhaspphet

-60 dBm

-70 dBm

-80 dBm

CF 2.412 GHz

Span 27.0 MHz

Tx Channel Standard: NONE
Bandwidth 17.677 MHz | Power 9.21 dBm
Mode: TX 11n HT20 channel 6
Offs 0.50 dB RBW 1 MHz
Att 20dB VBW 3 MHz
Ref 10.50 dBm SWT 2.5ms
1Pk | g dem
Max 1 : B antnes
-10 dBT—./r \H
-20 dBm
-40 dBm N‘\\‘L«'
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.437 GHz Span 27.0 MHz
Tx Channel Standard: NONE
Bandwidth 17.569 MHz | Power 9.40 dBm
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Mode: TX 11n HT20 channel 11

Offs 0.50 dB RBW 1 MHz
Att 20 dB VBW 3 MHz
Ref 10.50 dBm SWT 2.5ms
1Pk | g dem
Max I v S Ratee e
-10 dBT—.// 1‘*\
20 dBm
-40 dBm %
-50 dBm
-60 dBm
70 dBm
-80 dBm
CF 2.462 GHz Span 27.0 MHz
Tx Channel Standard: NONE
Bandwidth 17.569 MHz | Power 9.22 dBm
Mode: TX 11n HT40 channel 3
Offs 0.50 dB RBW 1 MHz
Att 20 dB VBW 3 MHz
Ref 10.50 dBm SWT 2.5ms
1Pk | g dem
Max s Hiasd oy, i N
-10 dBm

=20 dBm /f
30 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.422 GHz

Span 55.0 MHz

Tx Channel

Standard: NONE

Bandwidth

36.010 MHz | Power

9.49 dBm
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Mode: TX 11n HT40 channel 6

Offs 0.50 dB RBW 1 MHz
Att 20 dB VBW 3 MHz
Ref 10.50 dBm SWT 2.5ms
1Pk [ dBm
Max e ) I I -
L -‘“\"«.V'" A ~

-10 dBm

o / \

-30 dBD e

-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.437 GHz Span 55.0 MHz
Tx Channel Standard: NONE
Bandwidth 36.010 MHz | Power 9.10 dBm
Mode: TX 11n HT40 channel 9
Offs 0.50 dB RBW 1 MHz
Att 20dB VBW 3 MHz
Ref 10.50 dBm SWT 2.5ms
1Pk | g dem
Max N
-10 dBm—p] -

=20 dBm /

-30 dBtiy/ \\b
|

i | =

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.452 GHz Span 55.0 MHz
Tx Channel Standard: NONE
Bandwidth 36.010 MHz | Power 9.15 dBm
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Mode: TX BT BLE channel 0

Offs 0.50 dB REW 1 MHz
Att 20dB VBW 3 MHz M1[1]
Ref 10.50 dBm SWT 2.5ms

-4.67 dBm

2.402239500 GHz

LPk 0 dBm

=+
e

Max v

-10 dBm

dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz

Span 3.0 MHz

Mode: TX BT BLE channel 19

Offs 0.50 dB REW 1 MHz
Att 20dB VBW 3 MHz M1[1]
Ref 10.50 dBm SWT 2.5ms

-4.97 dBm

2.439742500 GHz

1Pk
0 dBm 1
Max v

-10 dBm

20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.44 GHz

Span 3.0 MHz
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Mode: TX BT BLE channel 39
Offs 0.50 dB RBW 1 MHz
Att 20 dB VBW 3 MHz M1[1] -4.41 dBm
Ref 10.50 dBm SWT 2.5ms 2.480233500 GHz

1Pk 0 dBm Mt

Max v

-10 dBm

dBm \\

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.48 GHz Span 3.0 MHz
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13

13.1

Power Spectral density

Test Requirement: FCC CFR47 Part 15 Section 15.247
Test Method: KDB 558074 D01 DTS Meas Guidance v03r04 January 7, 2016

Test Procedure:

KDB 558074 D01 DTS Meas Guidance v03r04 January 7, 2016 section 10.2

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port

to the spectrum.

2. Set the spectrum analyzer: RBW = 3kHz. VBW = 10kHz , Span = 1.5 times the DTS channel
bandwidth(6 dB bandwidth). Sweep = auto; Detector Function = Peak. Trace = Max hold.

3. Allow the trace to stabilize. Use the marker-delta function to determine the separation between the
peaks of the adjacent channels. The limit is specified in one of the subparagraphs of this Section
Submit this plot.

13.2 Test Result:

Test mode :TX 11b

Power Spectral (dBm per 3kHz)

2412MHz 2437MHz 2462MHz

-17.03 -16.77 -16.89

Limit: 8dBm per 3kHz

Test mode :TX 11g

Power Spectral (dBm per 3kHz)

2412MHz 2437MHz 2462MHz

-24.76 -25.34 -24.87

Limit: 8dBm per 3kHz

Test mode :TX 11n HT20

Power Spectral (dBm per 3kHz)

2412MHz 2437MHz 2462MHz

-23.77 -25.02 -24.14

Limit: 8dBm per 3kHz

Test mode :TX 11n HT40

Power Spectral (dBm per 3kHz)

2422MHz 2437MHz 2452MHz

-28.21 -27.13 -28.39

Limit: 8dBm per 3kHz
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Test mode : TX BT BLE

Power Spectral (dBm per 3kHz)

2402MHz 2440MHz 2480MHz

-20.57 -20.70 -20.17

Limit: 8dBm per 3kHz

Mode: TX 11b channel 1

Offs 0.50 dB RBW 3 kHz
Att 20 dB VBW 10 kHz M1[1] -17.03 dBm
Ref 10.50 dBm SWT 1.75s 2.413725000 GHz
1Pk
Max 0 dBm
-10 dBm

| thi
-20 dBm iyl CTITIW S
i AT LV TR A

TN Vo[

-50 dBm

-60 dBm

-70 dBin

-80 dBm

CF 2.412 GHz Span 16.0 MHz
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Mode: TX 11b channel 6
Offs 0.50 dB RBW 3 kHz
Att 20 dB VBW 10 kHz M1[1] -16.77 dBm
Ref 10.50 dBm SWT 1.75s 2.437703000 GHz

1Pk

Max

Y Vo

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.437 GHz Span 16.0 MHz

Mode: TX 11b channel 11

Offs 0.50 dB REW 3 kHz
Att 20dB VBW 10 kHz M1[1] -16.89 dBm
Ref 10.50 dBm SWT 1.75s 2.463118000 GHz

LPk 0 dBm

Max

-10 dBm
| M1

FIRT. N (et P YOR I
r b

-20 dBm Fva— ot -
o, AN I i WP

Kl AR

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.462 GHz Span 16.0 MHz
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Mode :TX 11g channel 1

®

Offs 0.50 dB * RBW 3 kHz
*Att 20 dB *VBW 10 kHz M1[1] -24.76 dBm
Patt Ref 10.50 dBm SWT 2.8s 2.412898000 GHz
1Pk
Max 0 dBm
-10 dBm
-20 dBm T

e Y
/ \

-60 dB|n

-80 dBm
CF 2.412 GHz Span 25.0 MHz
Mode :TX 11g channel 6
Offs 0.50 dB * RBW 3 kHz
* Att 20 dB * VBW 10 kHz M1[1] -25.34 dBm

Batt Ref 10.50 dBm SWT 2.8s 2.437599000 GHz
1Pk
Max 0 dBm

-10 dBm

-20 dBm

T

| A
ﬂmmmwmwm[mmwmmm\

e '
i ¥

-60 dB |||
WMJ‘T "

-80 dBm

CF 2.437 GHz Span 25.0 MHz
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®

Offs 0.50 dB
Att 20dB
Ref 10.50 dBm

1

Mode :TX 11g channel 11

Page 74 of 80

REW 3 kHz
VBW 10 kHz
SWT 2.8s

M1[1]

-24.87 dBm
2.456960000 GHz

LPk 0 dBm

Max

-10 dBm

-20 dBm

-30 dBm

-40 dBm LI]

-50 dBm#

-60 dB|n
|

-80 dBm

i

CF 2.462 GHz

Span 25.0 MHz

Mode: TX 11n HT20 channel 1

Offs 0.50 dB
Att 20dB
Ref 10.50 dBm

REW 3 kHz
VBW 10 kHz
SWT 3s

M1[1]

-23.77 dBm
2.405749000 GHz

LPk 0 dBm

Max

-10 dBm

-20 dBm

-30 dBm

_40 dBI:II fﬁ
|

-50 dBIIIIJ
-60

dB||||

-80 dBm

i

CF 2.412 GHz

Span 27.0 MHz
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®

Offs 0.50 dB RBW 3 kHz
Att 20 dB VBW 10 kHz M1[1] -25.02 dBm
Ref 10.50 dBm SWT 3s 2.428862000 GHz
1Pk
Max 0 dBm
-10 dBm
-20 dBm

Page 75 of 80

Mode: TX 11n HT20 channel 6

-30 dBm

i

-80 dBm

CF 2.437 GHz

Span 27.0 MHz

1Pk
Max

Offs 0.50 dB
Att 20dB

Ref 10.50 dBm

Mode: TX 11n HT20 channel 11

REW 3 kHz
VBW 10 kHz
SWT 3s

M1[1]

-24.14 dBm
2.470731000 GHz

0 dBm

-10 dBm

-20 dBm

-30 dBm

s

-40 dBm J‘w
-50 dBm

|/

-60 dBUJ
ool

-80 dBm

(R |

CF 2.462 GHz

Span 27.0 MHz
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Mode: TX 11n HT40 channel 3

®

Offs 0.50 dB RBW 3 kHz

Att 20 dB VBW 10 kHz M1[1] -28.21 dBm

Ref 10.50 dBm SWT 6s 2.426390000 GHz
1Pk
Max 0 dBm

-10 dBm

-20 dBm

M1

-50 dBm

-30 dBL—W‘WWWWhW
-40 dB.:.. rdr

_60 dBIIIj
70 dB

e

-80 dBm

Musgpl

CF 2.422 GHz

Span 55.0 MHz

Mode: TX 11n HT40 channel 6

Offs 0.50 dB
Att 20dB
Ref 10.50 dBm

REW 3 kHz
VBW 10 kHz
SWT 6s

M1[1] -27.13 dBm

2.429430000 GHz

LPk 0 dBm

Max

-10 dBm

-20 dBm

30 C'BLWWW?WW
-40 dB||||

M1

_SO dBI|II \r(}
-60 dB||||

-70 dBI!I‘Jrr
posatt

-80 dBm

B g

CF 2.437 GHz

Span 55.0 MHz
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Mode: TX 11n HT40 channel 9

®

Offs 0.50 dB * RBW 3 kHz
*Att 20 dB *VBW 10 kHz M1[1] -28.39 dBm
Patt Ref 10.50 dBm SWT 6s 2.443880000 GHz
1Pk
Max 0 dBm
-10 dBm
-20 dBm
M1
i

-30 dBm

-40 dB|:||

-50 dBm /
-60 dBm

TIf

-80 dBm

CF 2.452 GHz

Span 55.0 MHz

Mode: TX BT BLE channel 0

Offs 0.50 dB
“Att 20dB
Batt Ref 10.50 dBm

* RBW 3 kHz
*VBW 10 kHz
SWT 330ns

M1[1]

-20.57 dBm
2.401970100 GHz

LPk 0 dBm

Max

-10 dBm

-20 dBm

-30 dBm

al

-40 dBm

-50 dBm

gL H"

Y

-80 dBm

_60 dBI|II hd kq]
|

Wi,

CF 2.402 GHz

Span 3.0 MHz
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Mode: TX BT BLE channel 19

®

Offs 0.50 dB
Att 20dB
Ref 10.50 dBm

REW 3 kHz
VBW 10 kHz
SWT 330ns

M1[1]

-20.70 dBm
2.439970100 GHz

LPk 0 dBm

Max

-10 dBm

-20 dBm

il

-80 dBm

Mo

CF 2.44 GHz

Span 3.0 MHz

Mode: TX BT BLE channel 39

Offs 0.50 dB
Att 20dB
Ref 10.50 dBm

REW 3 kHz
VBW 10 kHz
SWT 330ns

M1[1]

-20.17 dBm
2.479970100 GHz

LPk 0 dBm

Max

-10 dBm

-20 dBm

=

-30 dBm

[l

-40 dBm

-50 dBm

i

i f

v

A

-60 dB||||
il
|

-80 dBm

CF 2.48 GHz

Span 3.0 MHz
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14 Antenna Requirement

According to the FCC Part 15 Paragraph 15.203, an intentional radiator shall be designed to ensure
that no antenna other than that furnished by the responsible party shall be used with the device. This

product has an integrated antenna fulfill the requirement of this section.
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15 RF Exposure

Remark: refer to SAR test report: WTS16S0550745E
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