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4.1

4.2

Waltek Testing Group Co., Ltd.
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General Information

General Description of E.U.T.

Product:
Model(s):
Wi-Fi Specification:

Bluetooth Version:

Hardware Version:

Software Version:

Details of E.U.T.

Operation Frequency:

Max. RF output power:

Type of Modulation:

Antenna installation:

Antenna Gain:

Ratings:

http://www.waltek.com.cn

6310"™ APPLICATION READY PLATFRM
6310

2.4G-802.11b/g/n HT20/n HT40
5G-802.11a/n/ac HT20 /n/ac HT40 /ac HT80
Bluetooth v4.2 with BLE

6310 Rev P2 PCB
Android 10

WiFi:

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

WiFi(2.4G): 20.88dBm
BLE: 2.46 dBm

WiFi: DSSS, OFDM
BLE:GFSK

WiFi/BLE: Balance Flex Antenna

WIFi/BLE (2.4G): 3.0dBi
DC 12V For Battery
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4.3 Channel List
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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 Testing Group Co., Ltd.
http://www.waltek.com.cn
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44 Test Mode

Table 1 Tests Carried Out Under FCC part 15.247

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

Table 2 Tests Carried Out Under FCC part 15.247

Test Items 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 TX

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 Testing Group Co., Ltd.
http://www.waltek.com.cn
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5 Test Summary
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(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) N/A

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 Testing Group Co., Ltd.
http://www.waltek.com.cn
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6.1 Equipments List
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Equipment Used during Test

3m Semi-anechoic Chamber for Radiation Emissions Test site 1#

L2 Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Due Date
Date
1 Spectrum Analyzer R&S FSP30 100091 2020-04-20 2021-04-19
2 Amplifier Agilent 8447D 2944A10178 | 2020-04-20 | 2021-04-19
3 T”'oiri;‘:%daba”d SCHWARZBECK | VULB9163 336 2020-08-22 | 2021-08-21
Coaxial Cable
4 (below 1GHz) Top TYPE16(13M) - 2020-04-20 2021-04-19
5 Broag;ltt’:rr]‘ga"'om SCHWARZBECK | BBHA 9120 D 667 2020-04-25 | 2021-04-24
6 Broaﬁ;ﬁ::ga'*om SCHWARZBECK | BBHA 9170 335 2020-04-20 | 2021-04-19
Broadband COMPLIANCE
7 Preamplifier DIRECTION PAP-1G18 2004 2020-04-20 2021-04-19
8 Coaxial Cable 1,16 \ 1 NJ-8M/FA| 1GHz-18GHzZ NA 2020-04-20 | 2021-04-19
(above 1GHz)
3m Semi-anechoic Chamber for Radiation Emissions Test site 2#
L2 Calibration
Item Equipment Manufacturer Model No. Serial No Calibration
Date Due Date
1 Test Receiver R&S ESCI 101296 2020-04-20 2021-04-19
2 T”'Og\rﬁreonidaba”d SCHWARZBECK | VULB9160 | 9160-3325 | 2020-04-25 | 2021-04-24
3 Active Loop Antenna | Com-Power Corp. AL-130R 10160007 2020-05-06 2021-05-05
4 Amplifier ANRITSU MHG648A M43381 2020-04-20 2021-04-19
5 Cable HUBER+SUHNER CBL2 525178 2020-04-20 2021-04-19
RF Conducted Testing
L2 Calibration
Item Equipment Manufacturer Model No. Serial No. | Calibration Due Date
Date
EMC Analyzer
1. y Agilent E7405A  |MY45114943| 2020-04-20 | 2021-04-19
(9k~26.5GHz)
2. Spectrum Analyzer R&S FSP30 100091 2020-04-20 2021-04-19
3 | EXA Signal Analyzer | Malaysia Keysight | Ng010A MY50520207 | 2020-04-20 | 2021-04-19
6.2 Description of Support Units
Equipment Manufacturer Model No. Series No.
Computer Dell K053 /
Mouse Lenovo APO1 /

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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6.3 Measurement Uncertainty

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

RF Power Density +2.2dB

+ 5.03 dB (Bilog antenna 30M~1000MHz)
+ 5.47 dB (Horn antenna 1000M~25000MHz)

Radiated Spurious Emissions test

Conducted Emissions test 1 3.64 dB (AC mains 150KHz~30MHz)
+ 3.12 dB (9kHz~30MHz)
Conducted Spurious Emissions test + 4.21 dB (30M~1000MHz)

+ 5.14 dB (1000M~26500MHz)

6.4 Test Facility

The test facility has a test site registered with the following organizations:

ISED CAB identifier: CN0O013. Test Firm Registration No.: 7760A.

Waltek Testing Group 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, 2016.

FCC Designation No.: CN1201. Test Firm Registration No.: 523476. Certificate Number: 4243.01
Waltek Testing Group 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 number 523476, September 10, 2019.

6.5 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 Testing Group Co., Ltd.
http://www.waltek.com.cn
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7.1

Radiated Emissions

Test Requirement:

Test Method:

FCC CFR47 Part 15 Section 15.209 & 15.247

Page 10 of 90

KDB 558074 D01 15.247 Meas Guidance v05 August 24, 2018;
ANSI C63.10:2013

Test Result: PASS
Measurement Distance: 3m
Limit:
Field Strength Field Strength Limit at 3m Measurement Dist
Frequency _
(MHz) uv/im 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#4?00FkH2) + 40
1.705 ~ 30 30 30 100 * 30 20log® + 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®®
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 and BLE link mode, the test data were shown in the report.

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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7.2 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°

“ pectrum AMP ombining

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

Semi-anechoic 3m Chamber

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

»>|

0.8m Turn Table

<---

System Analyzer Network

Waltek Testing Group 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°

[ bore-sight antenna ]

B
1.5m .:
E Turn Table Absorbers
v AAAA
l l
_I__

System Analyzer Network

7.3 Spectrum Analyzer Setup

Below 30MHz
Sweep Speed ..o Auto
IF Bandwidth.............ooooiiniiiiiiiee. 10kHz
Video Bandwidth.............cccceiiiiiiiiiiiiiis 10kHz
Resolution Bandwidth............ccccccoevvvviinnnnne, 10kHz
30MHz ~ 1GHz
Sweep Speed ... Auto
DetecCtor. ... PK
Resolution Bandwidth............ccccoevvvviiiiinnnnes 100kHz
Video Bandwidth............cccccoeiiiiiiiiiiiiiiis 300kHz
Above 1GHz
Sweep Speed........occcviiiiiieiiieeeee e, Auto
DeteCtor.....ooeeeee s PK
Resolution Bandwidth............cccccoevvvviiinnnne, 1MHz
Video Bandwidth.................ccccc 3MHz
DeteCtor.....oveeee s Ave.
Resolution Bandwidth.............ccccoovvvviinnnnne, 1MHz
Video Bandwidth............ccccoeviviiiiiiiiiiiiieeees 10Hz

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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7.4

7.5

Test Procedure

1. The EUT is placed on a turntable, which is 0.8m above ground plane for below 1GHz and 1.5m for

above 1GHz.

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 Z 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

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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7.6 Summary of Test Results
Wifi:
Test Frequency: 9KHz~30MHz
The measurements were more than 20 dB below the limit and not reported.
Test Frequency : 30MHz ~ 1GHz (only the worst-case plots for each mode)
802.11b: Middle Channel 2437MHz (Vertical)
80.0 dBuV/m
! Limit: _—
70 Margin: —
60
50 [
40
30
20
10
0
-10
20
-30
-40.0 : : . : :
30.000 40 50 60 70 80 300 400 500 600 700 1000.0 MHz
Freq. Reading | Factor | Result Limit  [Margin
No. | (MHz) |@Buv/m)| (dB) |(dBuvim)|(dBuvim)| (dB) || Rem™
1 35.8200| 46.90 | -15.63 | 31.27 40.00 | -8.73| QP
2 67.8300| 4514 | -14.76 | 30.38 40.00 | -962| QP
3 103.7200( 44.31 | -13.24 | 31.07 4350 |[-12.43] QP
4 239.5200| 43.88 | -11.21 | 3267 46.00 |[-13.33] QP
5 551.8600| 40.59 -436 | 36.23 46.00 | -9.77| QP
6 664.3800| 34.50 -0.63 | 33.87 46.00 [-12.13] QP

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn




Reference No.: WTD21D01003711W001 V2

Page 15 of 90

802.11b: Middle Channel 2437MHz (Horizontal)

80.0  dBuV/m

: : : : Limit: —_
0 [ S Marginn  —
60
50 _
40
30
20
10
0
a0 SO 1O SO WRUUURRUNURNUUNUNEE SUUURUUUUN NUUURIN SRR SRR JUR O
20 | S SO S SO AU SR S SO SO
w0 | S0 O SO ARSI VARSI SN TN NS OO O N O
_wq ) . . .
30.000 40 50 60 70 80 300 400 500 600 700 1000.0 MHz
Freq. Reading | Factor Result Limit |Margin

No- | MHz) |[@Buvim)| (@B) |(dBuvim)|(@Buvim)| (@B) |°E="| Rema

7 36.7900| 4225 | 1528 | 2697 | 4000 |-13.03] QP

2 52.3100| 38.23 | -13.30 | 2493 | 4000 |-15.07] QP

3 69.3568| 4420 | -1492 | 2928 | 4000 |-10.72] QP

4 141.5500] 51.06 | -1627 | 3479 | 4350 | -871| QP

5 237.5800] 4550 | 1125 | 3425 | 46.00 |-11.75 QP

6 551.8600| 39.27 | -4.36 | 3491 | 4600 |-11.09] QP

Waltek Testing Group Co., Ltd.

http://www.waltek.com.cn
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802.11g: Low Channel 2412MHz (Vertical)

80.0  dBuV/m
. Limit: —
70 Margin: —
60
50 ]
40
30
20
10
0
1 T T - A S R SR S-SR SR
-20
R 1 - AT S R SRR AR S|
"0-'! ] ! . I ! ! .
30000 40 50 60 70 80 300 400 500 600 700 1000.0 MHz
Freq. Reading | Factor | Result Limit  [Margin

No- | (MHz) |(@Buv/m)| (dB) |(dBuvim)|(dBuvim)| (dB) |°c=<*"| Rem™

1 36.7900( 43.17 -15.28 27.89 40.00 [-12.11| QP

2 68.8000| 45.81 -14.87 30.94 40.00 | -906| QP

3 80.6442| 48.35 -16.83 31.52 40.00 | -848| QP

4 140.5800| 50.16 -16.29 33.87 4350 | -963| QP

5 236.6100| 45.20 -11.28 33.92 46.00 |-12.08] QP

6 551.8600| 39.72 -4.36 35.36 46.00 |-10.64| QP

Waltek Testing Group Co., Ltd.

http://www.waltek.com.cn
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802.11g: Low Channel 2412MHz (Horizontal)

800 dBuAm

Limit: —

20
-30
-40.10 : . P : : . :
30.000 10 50 BO Y0 HO 300 400 00 BOD FOO 1000.0 MHz
. (quj (EEES;PI"E) F(Egjm (d%iiﬁ’tnj (dlE_iLTfI}m) hﬁrag::n petector| Rematk
1 303173| 4664 | 1635 | 3020 | 4000 | 971 QP
2 474600| 3973 | 1360 | 2643 | 4000 | 1387 @P
3 BEB000| 4576 | 1487 | 3089 | 4000 | 01| @p
z 1260300 4232 | 1642 | 2590 | 4350 |1760] QP
5 2414600| 4296 | 1116 | 3180 | 4600 |-1420] GF
B S518600| 39.07 | 436 | 3471 | 4600 |-1129] GF

Waltek Testing Group Co., Ltd.

http://www.waltek.com.cn




Reference No.: WTD21D01003711W001 V2

Page 18 of 90

802.11n: Low Channel 2412MHz (Vertical)

80.0  dBuV/m
\ Limit: —
70 i Margin: —
0
40 ' '
30
20
10
0
-10
-20
-30
-40-4 [ : i i : : [ : ! ! i :
30.000 40 50 60 70 80 300 400 500 600 700 1000.0 MHz
Freq. Reading | Factor Result Limit  |Margin
No- 1 (mHz)  |@Buvim)| (@B) |(dBuvim)|(Buvim)| (aB) |°'°"| Rem
1 36.7900| 45.26 -15.28 29.98 40.00 |-10.02| QP
2 69.7699( 46.14 -14.95 31.19 40.00 | -8.81 QP
3 92.0800( 44.41 -14.56 29.85 43.50 |-13.65| QP
4 238.5500| 42.76 -11.23 31.53 46.00 |-14.47| QP
5 551.8600| 39.71 -4.36 3535 46.00 |-10.65| QP
6 907.8500| 33.29 2.97 36.26 46.00 | -974| QP
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802.11n: Low Channel 2412MHz (Horizontal)

80.0

dBuV¥/m

70

60

Limit: —
Margin: —_—

-40. H H H H H H H .
QE_I]I]I] -Ill] Tr;'I] éﬂ 300 400 él]l] é[lil };I]I] I1IIII]I]_IJ MHz
Vo | it LT e e Lt iy oo ] romn
1 30.6379| 4414 -16.32 27.82 4000 |-12.18] QP
2 69.3568 | 47.77 -14.92 32.85 40.00 -7115 QP
3 90.1400| 46.82 -14.88 31.94 4350 |-11.56] QP
4 144 4600| 45.04 -16.23 28.81 4350 |-14.69| QP
5 205.5700| 47.46 -12.04 3542 4350 -8.08 QP
6 551.8600| 39.18 -4 .36 34 .82 46.00 |-11.18] QP
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Test Frequency: 1GHz~12.75GHz (only the worst-case plots for each mode)
Remark: The current test plots doesn’t have the fundamental signal, It's blocked by the filter

802.11b: Middle Channel 2437MHz (Vertical)

90.0 dBuVY/m
Limat- —
an AVG: —_—
n
i} 11
8 7 2 | "
50 i wu—- i A 12
Y o o .
* : M .t
k1l [ TR
20
10
0
10
20
-3|].q

10000000 2175.00 3350 00 4525 00 5700 DO 6875 D0 BO50 DO 922500 1040000 115750012750 D0MHz

No. (lr:u:ﬁg} (Egﬁsflfnrﬁ) F(Zg?r (dFéﬁSJ}'r‘n; (dé:Jn‘}}m) h:?jrg;n Detector | Remark
1 1775500| 4820 | -004 | 3826 | 7400 |-3574| peak
2 1775500| 4110 | 004 | 3125 | 5400 |22.75] AVG
3 2445250| 5718 | 798 | 4920 | 7400 |-24.80| peak
4 2445250 4728 | 798 | 3930 | 5400 |-1470] AVG
5 4865750| 5851 | 446 | 5405 | 7400 |-19.95| peak
6 4865.750| 4608 | 446 | 4252 | 5400 |-11.48] AVG
7 7321500 4992 | 258 | 5250 | 7400 |-2150] peak
8 7321500 4275 | 258 | 4533 | 5400 | 867| AVG
9 9847750 5003 | 484 | 5487 | 7400 |-19.13| peak
10 0847750| 4237 | 484 | 4721 | 5400 | 679| AVG
11 11074500 5063 | 631 | 5604 | 7400 |-17.06| peak
12 | 11974500] 4200 | 631 | 4831 | 5400 | 560| AVG
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802.11b: Middle Channel 2437MHz (Horizontal)
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900  dBuV/m
Lumat s—
80 -
7
GO H
e :
50 - . =
| j “A“"_‘FWM . MY"’ o (']
® iy
S W
30
20
1m0
0
=10
=20
-30.0
1000.0000 2175.00 3350.00 4525.00 5700.00 BE7S.00 805000 922500 10400 00 115750012750 00MH =z
Freq. Reading | Factor Result Limit  [Margini 5.0 R "
No- | Hz)  |(aBuvim)| (@B) |(@Buvim) |[@Buvim)| (aB) [P | P
1 2445250 5251 | 1201 | 4050 | 74.00 |-33.50| peak
2 2445250 4516 | 1201 | 3315 | 5400 |-20.85| AVG
3 3996250 49.78 | -683 | 4295 | 7400 |-31.05| peak
4 3996250 4207 | 683 | 23524 | 5400 |-18.76] AVG
5 4865750| 56.88 | -240 | 5448 | 7400 |-19.52| peak
6 4865750 4582 | -240 | 4342 | 5400 |-10.58] AVG
7 7603.500| 50.31 200 | 5231 | 7400 |-2169| peak
8 7603.500| 4342 | 200 | 4542 | 5400 | -858| AVG
9 10024.000| 5063 | 392 | 5455 | 7400 |-19.45] peak
10 10024.000| 43.70 | 392 | 4762 | 5400 | -638| AVG
11 12080.250| 5006 | 641 | 5647 | 7400 |-17.53| peak
12 12080.250| 4182 | 641 | 4823 | 5400 | -5.77| AVG
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802.11g: Low Channel 2412MHz (Vertical)

90,0  dBu¥/m

\ ﬁ
{
R
\

-20

-30.0
1000.0000 2175.00 3350.00 A525.00 5700.00 BE75.00 B050.00 9225.00 10400000 11575001 2750 00MHz

NO. (iﬁzj (Egimﬁ} F{?}g;) r (d%ii:j’lr;} {aELi::"\flftm) Mgzrag)m Detector | Remark
7 2410.000] 5718 | -803 | 4915 | 7400 |-24.85 peak
2 2410000 4554 | 803 | 3751 | 5400 |-16.49] AVG
3 4924500 5751 | 429 | 5322 | 7400 |-20.78| peak
2 4924500 4790 | -429 | 4361 | 5400 |-10.39] AVG
5 7321500 5039 | 258 | 5297 | 7400 |-21.03] peak
5 7321500| 4262 | 258 | 4520 | 5400 | 880| AVG
7 9765500 4955 | 471 | 5426 | 7400 |-19.74] peak
3 9765500| 4201 | 471 | 4672 | 5400 | 728| AVG
9 12021500] 5001 | 631 | 5632 | 7400 |-1768| peak
10 | 12021500] 4101 | 631 | 4732 | 5400 | 668| AVG
1 12585.500| 4925 | 711 | 5636 | 7400 |-17.64| peak
12 | 12585500| 4099 | 711 | 4810 | 5400 | 5.90| AVG
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802.11g: Low Channel 2412MHz (Horizontal)

90.0 dBu¥/m

A "'\;hﬂm o

I -“- —
80 AVEG: —
70
60 11
5 Fi #m% K

TR ToArnAr 12

" __wE"““'\ 4"""”&{\” i’ ST lr o
1 wg\‘ -y L]

40 g
30
20

-20

-30.0
10000000 217500 3350.00 452500 5700.00 6875.00 8050.00 9225.00 1040000 115750012750 00MH=z

e Séﬁ?ﬂﬁ} ngg? " | @puvim) {aé_m}m) M{?jrg)m petector | Remart
1 2457000| 5311 | 1205 | 4106 | 7400 |-3294| peak
2 2457000| 4657 | 1205 | 3452 | 5400 |-19.48] AVG
3 2102000 5023 | -650 | 4373 | 7400 |-3027| peak
2 4102000 4282 | 650 | 3632 | 5400 |-17.68] AVG
5 4924500| 55635 | 195 | 5340 | 7400 |2060| peak
6 4924500 4547 | 195 | 4352 | 5400 |-1048| AVG
7 7321500 5032 | 217 | 5249 | 7400 |-2151| peak
B 7321500 4308 | 217 | 4520 | 5400 | -880| AVG
3 10129.750| 5039 | 408 | 5447 | 7400 |-1953| peak
10 | 10129750| 4328 | 408 | 4736 | 5400 | 664 AVG
11 | 11927500] 4972 | 626 | 5598 | 7400 |-16.02| peak
12 | 11927500| 4189 | 626 | 4815 | 5400 | 585| AVG
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802.11n: Low Channel 2412MHz (Vertical)

Page 24 of 90

90.0  dBuV/m

-20

1000. 0000 217500 3350.00 452500 5700, DD BE75.00 8050, D0 9225.00 1040000 11575 001 2750 00MH 2
No. (ﬂﬁqzj SSﬂf«Tﬁ% F{:g;ﬁ (URB?J?.::‘?H) (ué:n\;;tm) Mgzrsg;:n Detector | Remark
7 1728.500| 5231 | 1220 | 4011 | 74.00 |-33.89] peak
2 17286500 4571 | 1220 | 3351 | 5400 |-2049] AVG
3 4818.750| 6066 | -277 | 5789 | 74.00 |-1611| peak
4 4818.750| 4382 | -277 | 4105 | 5400 |-1295| AVG
5 7333250| 5099 | 216 | 5315 | 7400 |-2085| peak
3 7333250| 3989 | 216 | 4205 | 5400 |-1195| AVG
7 9953500 5106 | 384 | 5490 | 7400 [-19.10| peak
8 9953500 4259 | 384 | 4643 | 5400 | -757| AVG
3 11974500 5087 | 628 | 5715 | 7400 |-1685| peak
70 11974600 4187 | 628 | 4815 | 5400 | -585| AVG
11 12503.250| 49.33 | 7.09 | 56.42 | 74.00 |-17.58| peak
12 12503250 4128 | 709 | 4837 | 5400 | -563| AVG
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802.11n: Low Channel 2412MHz (Horizontal)

90.0 dBu¥/m
I-“- —
80 AVG: —
70
60 % ; 11
r e
50 it Sty A 2
1 i s TR o o
prr
10 PrEN N H °
- | .
20

-20

-30.0

10000000 217500 3350.00 452500 5700.00 B875.00 2050.00 9225.00 140000 115750012750 .00MH =z
R P e e
1 1893.000| 5277 -9.21 43.56 74.00 |-30.44| peak
2 1893.000| 45.48 -9.21 3627 54.00 |A7.73] AVG
3 2410000 51.27 -8.03 43.24 7400 |-30.76| peak
4 2410.000| 44.44 -8.03 3641 24.00 |-17.59] AVG
5 48318.750| 63.01 -4.60 58.41 74.00 |-15.59| peak
6 4818.750| 41.90 -4.60 37.30 54.00 |-16.70| AVG
T 7450.750| 90.42 2.69 5311 7400 |-20.89| peak
a 7450750 37.57 269 4026 5400 |-13.74] AVG
9 10118.000| 49.62 5.20 54.82 7400 |-1918| peak
10 10118.000| 42.31 5.20 47.51 54.00 -6.49 | AVG
11 11939250 50.05 6.33 56.38 7400 |-1762| peak
12 119392501 3999 6.33 4632 54.00 -T68 | AVG

Test Frequency : 12.75GHz ~ 25GHz

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

Test Frequency: 9KHz~30MHz

Page 26 of 90

The measurements were more than 20 dB below the limit and not reported.
Test Frequency : 30MHz ~ 1GHz

GFSK Low Channel 2402MHz(Vertical)

80.0  dBuV/m
R ‘ . . . : Limit: —
L Ol BEEEEE S Rl R LN bomemenemes e O EREEITEEE et SRR femenes Margin.  —
60 - ]
50
40
30 3
20
10
0
a0 o AN O O 0 S — S U SO OO S O O
-20 ..............................................................................................
.30 11 ______________________________________________________________________________________________
-40.0 P : : : P :
30000 40 50 60 70 80 300 400 500 600 700 1000.0 MHz
Freq. Reading | Factor Result Limit |Margin

No. | (MHz) | dBuv/m)| (dB) |(dBuvim)|(dBuvim)| (dB) |Pet=r| Remark

1 37.7599| 44.12 -14.92 29.20 40.00 |-10.80| QP

2 69.1141| 47.15 -14.89 32.26 40.00 | -7.74| QP

3 89.1700| 46.58 -15.08 31.50 4350 |-12.00] QP

4 144.4600| 48.22 -16.23 31.99 43.50 |-11.51] QP

5 237.5800| 42.86 -11.25 31.61 46.00 |-14.39] QP

6 551.8600| 40.33 -4.36 35.97 46.00 |-10.03] QP

Waltek Testing Group Co., Ltd.

http://www.waltek.com.cn




Reference No.: WTD21D01003711W001 V2 Page 27 of 90
GFSK Low Channel 2402MHz(Horizontal)
80.0 dBuV/m
; ; A : : ; i Limit: —
1 J VRPN PR PR S R NP SRR VAR — PR AR R eeennd Margin:.  —
60
50
40
30
20
10
0
e ot o Y EA— e
1 I S LT B Tt LT T T TR AR B, B
-30
404 : L : : : : :
30.000 40 50 60 70 80 300 400 500 600 700 1000.0 MHz
Freq. Reading | Factor | Result Limit  [Margin
No- | MHz)  |(@Buvim)| (dB) |(dBuvim) |(@Buvim)| (aB) |°€"| Reme
1 51.3400| 39.39 -13.39 26.00 40.00 (-14.00] QP
2 68.8000( 44.13 -14.87 | 29.26 40.00 (-10.74| QP
3 90.1400( 46.37 -14.88 31.49 43.50 (-12.01] QP
4 145.4299| 48.15 -16.20 | 31.95 4350 [-11.55| QP
5 236.6100| 45.19 -11.28 33.91 46.00 [-12.09] QP
6 551.8600| 39.40 -4.36 35.04 46.00 (-10.96] QP
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Test Frequency : 1GHz ~ 12.75GHz

Page 28 of 90

Remark: The current test plots doesn’t have the fundamental signal, It's blocked by the filter

GFSK Low Channel 2402MHz(Vertical)

300  dBW/m
: Limit: —
B0 1 AVG: —_
i
60 7 g----11
% : "5‘"""‘-“ Mm«\/‘“"’}[&“’f‘f
50 - 3. R J.._‘J:m-&%w“ w_,.?w*"‘g 0]
w0 ) e ! = ' .
20 ‘.“-JLF P
20
10
]
10
-20
-30.0 ! ]
1000.0000 2175.00  3350.00 452500 570000 6875.00  B050.00 922500  10400.00 11575.0012750.00MHz
Freq. Reading | Factor Result Limit |Margin
No- | MHz)  [(@Buvim)| (@B) |(dBuvim)|(dBuvim)| (@B | e[ Remat
1 4137.250| 50.13 -6.39 43.74 74.00 |-30.26| peak
2 4137.250| 42.53 -6.39 36.14 5400 |-17.86] AVG
3 5100.750( 4899 -1.71 47.28 7400 |-26.72| peak
4 5100750 4195 -1.71 40.24 5400 |-13.76] AVG
5 7403.750( 50.24 207 52.31 7400 |-21.69| peak
6 7403.750( 41.65 207 43.72 54.00 |-10.28] AVG
7 9836.000( 50.88 3.75 54.63 7400 |-19.37| peak
8 9836.000( 41.82 3.75 4557 5400 | -843| AVG
9 11915750 50.31 6.25 56.56 7400 |-17.44| peak
10 11915.750( 41.27 6.25 47.52 5400 | -6.48| AVG
11 12421.000( 4950 6.95 56.45 7400 |-17.55| peak
12 12421.000( 41.47 6.95 48.42 5400 | -5.58| AVG
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GFSK Low Channel 2402MHz(Horizontal)
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900  dBuwW/m

Limit: —
AVG: —_—

70

50

40

a0

20

A0

7
5 &
J‘ﬁ“’“*~ww§w‘ﬂm

i
W’*E&“"‘»’\wﬂ” “e

20
-30.0 H H
1000.0000 2175.00 3350.00 4525.00 S7T00.00 GB75.00 B050.00 922%5.00 1040000 ME75.0012750.00MH 2

No. (Eﬁg'} {Egﬁxdflpng} F(?ig?r (d%i%:flrtn) (d|l?:|l.|r3‘|}m) M(erg::n Detector | Remark

1 1869.500] 47.86 | 936 | 3850 | 7400 |-3550| peak

2 1869.500] 4056 | 936 | 3120 | 5400 |22.80] AVG

3 3961000| 5063 | 655 | 4408 | 7400 |-29.92| peak

7 3961000| 4395 | 655 | 3740 | 5400 | -16.60] AVG

5 5042000 5191 | 395 | 4796 | 7400 |-26.04| peak

6 5042.000| 4456 | 395 | 4061 | 5400 |-1239] AVG

7 7321500| 49.98 | 258 | 5256 | 7400 |-21.44] peak

8 7321500| 4287 | 258 | 4545 | 5400 | 855| AVG

9 9742000] 4986 | 467 | 5453 | 7400 |-19.47] peak

10 9742.000| 4275 | 467 | 4742 | 5400 | 658| AVG

11 12385750 4951 | 674 | 5625 | 7400 |-17.75| peak

12 | 12285750| 4116 | 674 | 4790 | 5400 | 6.10| AVG

Test Frequency: 12.75GHz~25GHz

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

Test Requirement: FCC CFRA47 Part 15 Section 15.247

Test Method: KDB 558074 D01 15.247 Meas Guidance v05 August 24, 2018;
ANSI C63.10:2013

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)).
8.1 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:
a) Set instrument center frequency to DTS channel center frequency.
b) Set the span to _ 1.5 times the DTS bandwidth.
c) Set the RBW = 100 kHz.
d) Set the VBW _ [3 X RBW].
e) Detector = peak.
f) Sweep time = auto couple.
g) Trace mode = max hold.
h) Allow trace to fully stabilize.
i) Use the peak marker function to determine the maximum PSD level.
Note that the channel found to contain the maximum PSD level can be used to establish the

reference level.
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8.2 Test Result

9KHz — 30MHz
802.11b
Low Channel
Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 300 kHz M1[1] -34.54 dBm
Ref 20.50 dBm SWT 5ms 578.000000000 kHz
1Pk ‘
May | 10 ¢Bm
0 dBrr.‘
-10 dBm
-20 dBm
-50 dBm MW“@'“HUM
%M TR AP, |
-60 dBm — —
-70 dBm
Start 9.0 kHz Stop 30.0 MHz
Middle Channel
Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 300 kHz M1[1] -35.54 dBm
Ref 20.50 dBm SWT 5ms 578.000000000 kHz
1Pk ‘
May | 10 ¢Bm
0 dBrr.‘
-10 dBm
-20 dBm
MM* dhesdifl o J' 1 .
-50 dBm Lheily, ”‘WWW
-60 dBm w@’—ww&mww%
-70 dBm
Start 9.0 kHz Stop 30.0 MHz
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High Channel

Offs 0.50 dB RBW 100 kHz

Att 30 dB VBW 300 kHz M1[1] -35.31 dBm

Ref 20.50 dBm SWT 5ms 578.000000000 kHz
1Pk ‘
Max 10 dBm

0 dBm ‘

-10 dBm

-20 dBm

-50 dBm Ui aat) | Bl 1, qu[

-60 dBm MWW MMMVM

-70 dBm

Start 9.0 kHz Stop 30.0 MHz

802.11g
Low Channel

Offs 0.50 dB RBW 100 kHz

Att 30 dB VBW 300 kHz M1[1] -35.75 dBm

Ref 20.50 dBm SWT 5ms 578.000000000 kHz
1Pk ‘
Max 10 dBm

0 dBm ‘

-10 dBm

-20 dBm

-50 dBm

Waltek Testing Group Co.

http://www.waltek.com.cn

-60 dBm mpin i |
-70 dBm

Start 9.0 kHz Stop 30.0 MHz
, Ltd.



Reference No.: WTD21D01003711W001 V2 Page 33 of 90

Middle Channel

Offs 0.50 dB REW 100 kHz
Att 30dB VBW 300 kHz M1[1] -34.27 dBm
Ref 20.50 dBm SWT 5ms 578.000000000 kHz

1Pk ‘
max |10 dBm

OdBrr.‘

-10 dBm

-20 dBm

-50 dBm 1 W%
.60 dBI!I‘u %WMMW
-70 dBm
Start 9.0 kHz Stop 30.0 MHz
High Channel
Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 300 kHz M1[1] -34.89 dBm
Ref 20.50 dBm SWT 5ms 578.000000000 kHz
1Pk ‘
Max 10 dBm

Start 9.0 kHz Stop 30.0 MHz
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Offs 0.50 dB
Att 30dB
Ref 20.50 dBm

802.11n HT20

Low Channel
RBW 100 kHz
VBW 300 kHz M1[1]
SWT 5ms

Page 34 of 90

-35.45 dBm
578.000000000 kHz

1Pk ‘

Max 10 dBm

OdBrr.‘

-10 dBm

-20 dBm

-50 dBm

-60 dBm

-70 dBm

Start 9.0 kHz

Stop 30.0 MHz

Offs 0.50 dB
Att 30dB
Ref 20.50 dBm

Middle Channel

REW 100 kHz
VBW 300 kHz
SWT 5ms

M1[1]

-35.08 dBm
578.000000000 kHz

1Pk ‘

Max

-50 dBm

M UAM A A

-60 dBm

-70 dBm

Start 9.0 kHz

Stop 30.0 MHz
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High Channel
Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 300 kHz M1[1] -35.04 dBm
Ref 20.50 dBm SWT 5ms 578.000000000 kHz
1Pk ‘
Max 10 dBm
0 dBm ‘
-10 dBm
-20 dBm
-50 dBm hlww%"u"u' ' i
-60 dBm M” Wk Pl A0 N b
-70 dBm
Start 9.0 kHz Stop 30.0 MHz
802.11n HT40
Low Channel
Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 300 kHz M1[1] -36.18 dBm
Ref 20.50 dBm SWT 5ms 578.000000000 kHz
1Pk ‘
Max 10 dBm

Start 9.0 kHz

Stop 30.0 MHz
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1Pk
Max

Middle Channel

Offs 0.50 dB REW 100 kHz

Att 30dB VBW 300 kHz M1[1] -35.28 dBm
Ref 20.50 dBm SWT 5ms 578.000000000 kHz
10 dBm

OdBrr.‘

-10 dBm

-20 dBm

-50 dBm MMW“W\N»
60 dBL %wmruww"m
-70 dBm
Start 9.0 kHz Stop 30.0 MHz
High Channel
Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 300 kHz M1[1] -35.05 dBm
Ref 20.50 dBm SWT 5ms 578.000000000 kHz
1Pk ‘
Max 10 dBm

Start 9.0 kHz

Stop 30.0 MHz
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Offs 0.50 dB
Att 20dB
Ref 10.50 dBm

BLE
Low Channel
RBW 100 kHz
VBW 300 kHz M1[1]

SWT 5ms

-45.32 dBm
578.000000000 kHz

1Pk 0 dBm

Max

-10 dBm

-20 dBm

-70 dBm

ol
| WM‘W/’M A APt Ao sl

Wb M

-80 dBm

Start 9.0 kHz

Stop 30.0 MHz

Offs 0.50 dB
Att 20dB
Ref 10.50 dBm

Middle Channel

REW 100 kHz
VBW 300 kHz M1[1]
SWT 5ms

-46.03 dBm
578.000000000 kHz

1Pk

Max

Start 9.0 kHz

Stop 30.0 MHz
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High Channel

Offs 0.50 dB RBW 100 kHz

Att 20dB VBW 300 kHz M1[1] -43.92 dBm

Ref 10.50 dBm SWT 5ms 518.000000000 kHz
1Pk
Max | @ 9Bm

-10 dBm

-20 dBm

Start 9.0 kHz

Stop 30.0 MHz
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Above 30MHz
802.11b

Low Channel

Agilent Spectrum Analyzer - Swepl SA
I I T | ENE PULSE RLIGN AUTO 05:46:35 P Apr 26, 2021
Display Line -25.68 dBm . Avg Type: RMS
Fast 5o Trig:Free Run Avg|Held>11
ow HiAtten: 30 dB

Fundamental Ref Offset 0.5 dB

Ref 20.50 dBm

’1

Stop 25.00 GHz,
#VBW 300 kHz* Sweep 3.081 s (1001 pts)

FUNCTION FUNCTION WIDTH FUNCTION WALUE

N 1 r] 02 GHz 5, s?s dBm| |
N Ill] 68817dBm | 0000 00|
_——

AGMmﬂmm&u
E
4
&

HIB
&

Middle Channel

glau Spectrum Analyzer - val-p[SA
RL | RF_ [50% AC | ENSE:PULSE ALIGH AUTO D5:54:46 PM,
Marker 2 20, 9?9830000[}00 GHz . Avg Type: RMS
Pl Trig: Free Run Avg|Held>11
BAtten: 30 dB

Fundamental Ref Offset 05 4B

Ref 20.50 dBm

Stop 25.00 GHz
#VBW 300 kHz* Sweep 3.081 s (1001 pts)

MKA MODE TRC SCL FUNCTION FUNCTION WIDTH FUNCTION WaLUE

[1[f] 2.452 GHz _
N1 f] 20980 GHz 17 éem ]
_—__

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn



Reference No.: WTD21D01003711W001 V2 Page 40 of 90

High Channel

bgw-‘-lem Spectrum Analyzer - Swept SA

e RL [ RFTS0G A ENSE:PULSE ALIGNAUTO

Display Line -25.47 dBm . Avg Type: RMS
PNO: Fast 0 Trig:Free Run AvglHeld>1H
IFGain:Low HAtten: 30 dB

Fundamental Ref Offest0.5 dB

Ref 20.50 dBm

"

Stop 25.00 GHz
Sweep 3.081 s (1001 pts)

FUNCTION FUNCTION WIDTH

802.11g

Low Channel

Agilent Spectrum Analyzer - Swept SA

| AF_ |sog A ENGE PULSE G
Display Line -27.37 dBm ; g Type: RMS
Trig: Free Run Avg|Held>11
HAtten: 30 dB

Mkr1 2.402 GHz
Ref Offset 0.5 dB
Ref 20.50 dBm -7.365 dBm

Fundamental

’1

Stop 25.00 GHz
#VBW 300 kHz* Sweep 3.081 s (1001 pts)

S0 X v FONCTION _ FUNCTIONWIDTH FUNCTION VALLE

L f ] 2402GHz|  -7.365 dBm|

| f ] 23702 GHz s7172dBm| 000 000 00|
0 0] 1]
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o — e ——rY

g RL | RFTS09 Ac ]
Display Line -27.30 dBm

Page 41 of 90

Middle Channel

EAGE: PULSE ALIGNALTO
Avg Type: RMS
Trig: Free Run Avg|Hold>1M1

#Atten: 30 dB

D5:59:36 PMl Apr 26, 2021
race ]

#VBW 300 kHz*

Stop 25.00 GHz
Sweep 3.081 s (1001 pts)

FUNCTION

FUNCTION WIDTH

FUNCTION WaLLIE

STATUS

High Channel

Z
g Type: RMS
Trig: Free Run Avg|Hold>111

#Atten: 30 4B

PNO: Fast 5
IFGain:Low
Ref Offset 0.5 dB
Ref 20.50 dBm
Fundamental
3 x A
1 [f]  2452GHz[  -7.301dBm|
)l N |1 f|  23027GHz|  58.698 dBm|
3
4
5
6
7
8
9
10
1
-
PHO: Fast G0
IFGain:Low
Ref Offset 0.5 dB
Ref 20.50 dBm
Fundamental

e

Start 30 MHz
iRes BW 100 kHz

i
;
i

"Mkr1 2.477 GHZ
-6.307 dBm

Stop 25.00 GHz
Sweep 3.081 s (1001 pts)

MER MODE| TRC SCL ®

2477 GHz,

¢

FLINCTION FUNCTION WIDTH

i
l g
I | ________ _____________________________H

FUNCTION VALUE ~

MSG
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802.11n HT20

Low Channel

Agilent Spectrum Analyzer - Swept SA

I T =TT EHEE FULSE ALIGNAUTO

Display Line -27.54 dBm . Avg Type: RMS
Trig: Free Run Avg|Held>1M
#Atten: 30 dB

Fundamental Ref Offset0.6 dB

Ref 20.50 dBm

’1

#VBW 300 kHz*

MEA MODE| TAC SCL FUNCTION FUNCTION WIDTH TION VALUE A

(1] F] 2.402 GHz| —
RN 22977 GHz 581 ES

Middle Channel

ﬁgu“tem Spectrum Analyzer - Swpl SA

RL | AF_ lS0@  AC | ENSE PULSE BLIGN ALITO 05:56, 065 P
Marker 2 20. 979830[]0!][]0[] GHz Avg Type: RMS
Trig: Free Run AvglHeld>11
BAtten: 30 dB
Ref Offset 0.5 dB
Fundamental eC2050 e

Stop 25.00 GHz
#VBW 300 kHz* Sweep 3.081 s (1001 pts)

MKR MODE TRC SCL FUNCTION FUNCTION WIDTH FLIMCTION WALUE -

il N [1[F] 2,452 GHz| 5, sss dBm| |
I N1 f] 20,980 GHz s91v6dBm| | 000 00|
- 0 ]
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High Channel

Agilent Spectrum Analyzer, - Swept SA

g RL_ [ RFTS0G AC ] EHSE FULSE ALIGN AUTO
Display Line -26.61 dBm ; Avg Type: RMS
PHO: Fast G  1rig:Free Run Avg|Hold>111
IFGain:Low #Atten: 30 dB
Ref Offset 0.5 dB
Ref 20.50 dBm
‘1
Stop 25.00 GHz
#VBW 300 kHz* Sweep 3.081 s (1001 pts)
MEA MO TRC SCL L] A FUNCTION FUNCTION wIDTH FUNCTION VaLUE o
1 | fF] 2477 GHz[  5606dBm| |
[f[  20878GHz| &B8d40dBm[ [ 0+ 0000000000000 |
I I
6
7
g
9
10 I
1 I ) ) S -
< >
WsG STATUS
802.11n HT40
Low Channel
Agilent Spectrum Analyzer - Swept SA
T T T ENGE: PULSE ELIGN AUTO)
Display Line -27.59 dBm . Avg Type: RMS
Fast G0 Trig: Free Run Avgl|Held>11
n:Low BAtten: 30 dB
Fundamental Ref Offset 0.5 dB

Ref 20.50 dBm

’1

Stop 25.00 GHz
Sweep 3.081 s (1001 pts)

FLMCTION FUNCTION WIDTH FUNCTION WALUE

2N [1]F] 2,427 GHz|
[ N [1]

MsG STATUS
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Fundamental

Fundamental

&éilau Spectrum Analyzer - Swept SA

U RL 50 ¢ AL
Display Line -28.71 dBm

Ref Offset 0.5 dB
Ref 20.50 dBm

Middle Channel

ALIGNALTO
Avg Type: RMS
Avg[Held>111

n Trig: Free Run
PNO: Fast
ooy, ™ tAtten: 30 dB

#VBW 300 kHz*
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06:05:04 PM Apr 26, 2021
TRA

Stop 25.00 GHz
Sweep 3.081 s (1001 pts)

FUNCTION VALLE

FLNCTION FUNCTION WIDTH

KA MODE| TRC SCL
0 N [1]F ] 2427 GHz £ TUG =T Y
z [ N [ f] 23277 GHz 67%66¢Bm [ 000000000
rrr——— - - r— 0 ]

STATUS

Aglem Spectrum Analyzer - Svmpl SA

il [
Display Llne -28.83 dBm

High Channel

PHO: Fast ol Trig: Free Run
#Atten: 30 dB

IFGain:Low

ype: RMS
AvngoId)1l1

Ref Offset 0.6 dB
Ref 20.50 dBm

#VBW 300 kHz*

Stop 25.00 GHz
Sweep 3.081 s (1001 pts)

FUNCTION VALLIE

23.7562 GHz

MKH MODE| TAC SCL

N _ 2.452 GHz
2 N

--

FUNCTION

¥
-8.825 dBm
£7.100 dBm |

FUNCTION WIDTH

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn



Reference No.: WTD21D01003711W001 V2 Page 45 of 90

BLE

Low Channel

Agilent Spectrum Analyzer - Swapt SA

B RL [ RFTS0G A ] ENGE FULSE ALIGHAUTO

Display Line 43.41 dBm ; Avg Type: RMS
Trig: Free Run Avg|Held>11
#Atten: 30 dB

Fundamental Ref Offset 0.5 dB

Ref 20.50 dBm

Stop 25.00 GHz
Sweep 3.081s (1001 pts)

FUNCTION FUNCTION WIDTH

Middle Channel
ng_.le.u Spectrum Analyzer SvmplSA

AL AF 500 AC | ENSE FULSE ELIGH ALITO 08:201:46 P
Display Line -42. BG dEm Avg Type: RMS
Trig: Free Run Avg|Hold>111
#Atten: 30 dB

Fundamental I

Ref 20.50 dBm

" stop 25.00 GHz
#VBW 300 kHz* Sweep 3.081s (1001 pts)

FUNCTION FUNCTION WIDTH FUNCTION VALLIE

L f] 2452 GHz 22, GG.‘ dBm
It 23762 GHz S73MdBm| [ ]
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High Channel

Ag‘i‘tem Spectrum Analyzer - Swept SA

Display Line -45.99 dBm ) Avg Type: RMS
PNO: Fast o 11g:Free Run AvglHold>11
IFGain:Low #Atten: 30 dB

Fundamental Ref Offset0.5 48 Mkr1 2.477 GHZ

Ref 20,50 dBm -25.563 dBm

SR
e e s

i . P S I el

_ e - N——

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 3.081 s (1001 pts),

W FLINCTION FUNCTION WIDTH FUNCTION WALLIE -

[
2477 GHz -25.563 dBm
23177 GHz -58.417 dBm

MER MODE| TRC SCL

MsG STATUS
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9 Band Edge Measurement

Test Requirement:
Test Method:

Test Limit:

Test Mode:
9.1 Test Produce

FCC CFR47 Part 15 Section 15.247

KDB 558074 D01 15.247 Meas Guidance v05 August 24, 2018;

ANSI C63.10:2013

Regulation 15.247 (d),In any 100 kHz bandwidth outside the frequency band 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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9.2 Test Result

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

Offs 0.50 dB
“Att 30dB
Batt Ref 20.50 dBm

* RBW 100 kHz
*VBW 300 kHz
SWT 15nms

M2[1]

-39.10 dBm
2.399030000 GHz

M1[1]
1Pk

| -37.51 dBm

[T0 dBmCl 11.110 dBm

2.400000000 GHz

Max

OdBrr.‘

I -TUdEm—D02 -8.890 dBm:

-20 dBm

-30 dBm

-40 dBm

-50 dBm

S,

-60 dBm

-70 dBm

F1

Start 2.31 GHz

Stop 2.432 GHz

TX 11b: Band edge-right side

®

Offs 0.50 dB * RBW 100 kHz
*Att 30dB *VBW 300 kHz M2[1] -45.62 dBm
Batt Ref 20.50 dBm SWT 10rms 2.485930000 GHz
-51.46 dBm

| M1[1]
1Pk

2.483500000 GHz

WDI 11.220 dEmMpgal

Max

0 dBm

W

T dEm—D02 -8.780 dBm: 1llt

-20 dBr|r. H

-30 dBm J}l\\‘

Wil

-50 dBm Ly

L pwrersy
-60 dBm
-70 dBm
F1
I
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 30 dB * \VBW 300 kHz M2[1] -20.60 dBm
Batt Ref 20.50 dBm SWT 15ms 2.398050000 GHz
‘ M1[1] | -19.52 dBm
1Pk 2.400000000 GHz
Max F398MD1 9,110 dBm Jw
0 dBrr.‘ j
=10 dBm—p5 _10 890 dBm j i
| P-'f%l‘{
-20 dBm M}
'30 dBIII HJ,J
'40 dBIII /
-50,dBm
. TR At
-60 dBm
-70 dBm
i
Start 2.31 GHz Stop 2.432 GHz
TX 11g: Band edge-right side
Offs 0.50 dB * RBW 100 kHz
*Att 30 dB #VBW 300 kHz M2[1] -37.80 dBm
patt Ref 20.50 dBm SWT 10ms 2.483620000 GHz
| M1[1] -37.89 dBm
2.483500000 GHz
;12]:( 10 dBm
D1 5.910 dBm AT
-10 dBl’Ti T 1
D2 -14.090 dBm

-20 dBm ),;"
-40 dBm

-50 dBm

-60 dBm

-70 dBm

g

N,

Start 2.442 GHz

Stop 2.5 GHz
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TX 11n HT20: Band edge-left side

Offs 0.50 dB * RBW 100 kHz
*Att 30dB *VBW 300 kHz M2[1] -17.75 dBm
Batt Ref 20.50 dBm SWT 15ms 2.398540000 GHz
M1[1] | -17.92 dBm

1Pk ‘
Max

2.400000000 GHz

H0-dBmp1 9,000 dBm

)

OdBrr.‘

=10 dBm—p5 _11 000 dBm

)

|

4

by,

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

F1

Start 2.31 GHz

Stop 2.432 GHz

TX 11n HT20: Band edge-right side

Offs 0.50 dB * RBW 100 kHz
*Att 30dB *VBW 300 kHz M2[1] -26.46 dBm
Batt Ref 20.50 dBm SWT 10rms 2.483960000 GHz
M1[1] -28.75 dBm

1Pk ‘
Max

2.483500000 GHz

16-dBmD1 9.840 dBm

g

OdBrr.‘ r

-10-dBm—D2 -10.160 dBm

I

N,

[

-30 dBm

-40 dBm

-50 dBm

SRE

-60 dBm

-70 dBm

Start 2.442 GHz

Stop 2.5 GHz
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TX 11n HT40: Band edge-left side

Offs 0.50 dB
“Att 30dB
Batt Ref 20.50 dBm

* RBW 100 kHz
*VBW 300 kHz

SWT 15nms

M2[1]

-17.99 dBm
2.396880000 GHz

1Pk ‘

M1[1]

-18.14 dBm
2.400000000 GHz

Max 10 dBm

D1 6.290 dBm

1 |

0 dBm

-10 dBm

-20 dBm

D2 -13.710 dBrm

4

|

i)

-30 dBm

-40 dBm

-50 dBm

Acllie b .I,...u_.r-l-'f"

-60 dBm

-70 dBm

Start 2.31 GHz

Stop 2.452 GHz

TX 11n HT40: Band edge-right side

Offs 0.50 dB * RBW 100 kHz
* Att 30 dB * \VBW 300 kHz M2[1] -22.22 dBm
Batt Ref 20.50 dBm SWT 10ms 2.487220000 GHz
‘ M1[1 -23.85 dBm
1Pk 2.483500000 GHz
May |10 dBm
ax D1 6.780 dBm
0 dBm My

]

|

M2

-10 dBm
D2 -13.220 dBm
m

-30 dBm

-40 dBm

!

-50 dBm

"L-uu.u A Mt Aohag)

-60 dBm

-70 dBm

Start 2.422 GHz

Stop 2.52 GHz

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn



Reference No.: WTD21D01003711W001 V2 Page 52 of 90

BLE: Band edge-left side

Offs 0.50 dB * RBW 100 kHz
*Att 20 dB *VBW 300 kHz M2[1] -55.13 dBm
Patt Ref 10.50 dBm SWT 10ms 2.399890000 GHz
M1[1] -53.94 dBm
1Pk 2.400000000 GHz
Max | © dBmmD1l 0.210 dBm:
-10 dBm
2 frdBrr—02 -19.790 dBrr
-30 dBm
-40 dBm
-50 dBm
-60 dB|||| i &
AL nr AN S AR At I RS Ry ey T
-70 dBm
-B0 dBm
F1l
[
Start 2.31 GHz Stop 2.412 GHz
BLE: Band edge-right side
Offs 0.50 dB * RBW 100 kHz
*Att 20 dB *VBW 300 kHz M2[1] -60.40 dBm
Patt Ref 10.50 dBm SWT 5ms 2.484521000 GHz
M1[1] -61.59 dBm
1Pk 2.483500000 GHz

Max [¢9BMIDL -0.540 dBm )Wl

-10 dBT'. \

|=20-dBm—p2 -20.540

| dBrll
-30 dBm u!

-40 dB|||| l

-E0 dBm
\
| ARy

T

@%‘ET'M’ B L X ISR SPOWPISY AT Y
-70 dBm
-80 dBm
Fl
|
Start 2.47 GHz Stop 2.5 GHz
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10 6 dB Bandwidth and 99% Bandwidth Measurement

Test Requirement: FCC CFR47 Part 15 Section 15.247
Test Method: KDB 558074 D01 15.247 Meas Guidance v05r02 April 2, 2019.;
ANSI C63.10:2013
Limit: Systems using digital modulation techniques may operate in the 902-928 MHz, 2400-2483.5
MHz, and 5725-5850 MHz bands. The minimum 6 dB bandwidth shall be at least 500 kHz.

10.1 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

10.2 Test Result:

Operation mode Test Channel 6dB Bandwidth (MHz) | 99% Bandwidth (MHz)
Channel 1 8.559 13.16
X 11b Channel 6 8.559 12.97
Channel 11 8.527 12.97
Channel 1 16.42 16.57
TX 11g Channel 6 16.37 16.62
Channel 11 16.32 16.57
Channel 1 17.73 17.78
TX11n HT20 Channel 6 17.57 17.78
Channel 11 17.62 17.73
Channel 3 36.12 36.01
TX 11n HT40 Channel 6 35.68 35.79
Channel 9 36.01 36.23
Channel 0 0.683 1.060
BLE Channel 19 0.683 1.060
Channel 39 0.683 1.066
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Test result plot:
6dB Bandwidth
Mode: TX 11b channel 1

Offs 0.50 dB RBW 100 kHz
Att 30dB VBW 300 kHz D1[1]
Ref 20.50 dBm SWT 2.5ms

-0.75 dB
8.559000000 MHz

| M1[1]
1Pk

6.03 dBm
2.407976000 GHz

M1 10.93MdBm p i — — o — — —
Max | 10 9B T s

A4 D1

D2 4.9;0 dB
A s

Hl\.ﬁ"dl

-10 dBm

W,

A

T
o

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.412 GHz

Span 16.0 MHz

Mode: TX 11b channel 6

Offs 0.50 dB RBW 100 kHz
Att 30dB VBW 300 kHz D1[1]
Ref 20.50 dBm SWT 2.5ms

0.67 dB
8.559000000 MHz

| | M1[1]

6.16 dBm
2.432497000 GHz

=
-

1Pk D1 12.3pp dBm— 3 1
rl= LK .‘Jw

8 AN I ML W)

e

10 dBm
Max D2 6%00 dB
Jl""’ld""

) W

M”‘l

0 dBm J'IL\rf

YaiN

A

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz

Span 16.0 MHz
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Mode: TX 11b channel 11

Offs 0.50 dB RBW 100 kHz
Att 30dB VBW 300 kHz D1[1] -0.03 dB
Ref 20.50 dBm SWT 2.5ms 8.527000000 MHz
| M1[1] 5.80 dBm
1Pk D1 11.82Q,dBr _ _ 2.457976000 GHz
Max 10 dBm | Rﬁ. ':ll-“JLJ‘-ﬂ"LJAW"\ ((nwﬂw,\fu .|Fl nDl
D2 5.87 dBm Y
o W M
0 dBm
PN Vi,
-10 dBm
o
-20 dBm
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBr‘n
CF 2.462 GHz Span 16.0 MHz
Mode: TX 11g channel 1
Offs 0.50 dB RBW 100 kHz
Att 30dB VBW 300 kHz D1[1] -0.89 dB
Ref 20.50 dBm SWT 2.5ms 16.417000000 MHz
‘ M1[1] 3.53 dBm
1Pk 2.403816000 GHz
| 10 dBm,
Max D1 BE00 dBm
_yrinined s, | slodmnlodivmtindiy
£ I I &
0 dBm F’J k‘
-10 dBm :
\r\u
dBm wf‘
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.412 GHz Span 25.0 MHz
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1Pk
Max
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Mode: TX 11g channel 6

Offs 0.50 dB RBW 100 kHz

Att 30dB VBW 300 kHz D1[1] -0.07 dB

Ref 20.50 dBm SWT 2.5ms 16.367000000 MHz
M1[1] 4.16 dBm

wll

H0-dBMD1 @430 dBm

oY 37436 dem 1WWM‘

2.428816000 GHz

¥

\

0 dBm t/}

Tty

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz

Span 25.0 MHz

1Pk
Max

Mode: TX 11g channel 11

Offs 0.50 dB RBW 100 kHz
Att 30dB VBW 300 kHz D1[1] 0.55 dB
Ref 20.50 dBm SWT 2.5ms 16.317000000 MHz
‘ M1[1] 4.26 dBm
2.453866000 GHz
DL L0 A wedlr] o
D2 2.990 dBm 11 1

0 dBm JJ
-10 dBm—p

\

dBm

o,

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.462 GHz

Span 25.0 MHz
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Mode: TX 11n HT20 channel 1
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1Pk
Max

Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 300 kHz D1[1] 2.35 dB
Ref 20.50 dBm SWT 5ms 17.731000000 MHz
‘ M1[1] 0.81 dBm
2.403108000 GHz

8.510 dBn
Mt bR ot df A

P 0 S P

0 dBm

7 2.810 dBmr i

%MM

-10 dBm
M
|

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.412 GHz

Span 27.0 MHz

1Pk
Max

Mode: TX 11n HT20 channel 6

Offs 0.50 dB RBW 100 kHz
Att 30dB VBW 300 kHz D1[1] -0.29 dB
Ref 20.50 dBm SWT 5ms 17.569000000 MHz
‘ M1[1] 3.83 dBm
D1 630 dB 2.428216000 GHz
m
T e e

L} |J

0 dBm j
-10 dBm

\

e,

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz

Span 27.0 MHz
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Mode: TX 11n HT20 channel 11

Offs 0.50 dB RBW 100 kHz
Att 30dB VBW 300 kHz D1[1] -0.55 dB
Ref 20.50 dBm SWT 5ms 17.623000000 MHz
‘ M1[1] 2.76 dBm
1Pk 2.453216000 GHz
S 1 o v o e 9 2 R AP
D7 2.900 dBm Y

1]

0 dBm )r}
-10 dBm

\

e

Py

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.462 GHz

Span 27.0 MHz

Mode: TX 11n HT40 channel 3

Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 300 kHz D1[1] -0.78 dB
Ref 20.50 dBm SWT 10ms 36.120000000 MHz
‘ M1[1] 0.93 dBm
1Pk 2.404110000 GHz
pMax | 10 dBm |
D1 51§00 dBm: }
el TALT LR mal 1
0-dBr—0n7 -0.200 dBm mw ﬁ
-10 dBm J
-2, Ll]{_)—rf h‘“lw‘uh Nl
rﬂ‘ ¥
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.422 GHz Span 55.0 MHz
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Mode: TX 11n HT40 channel 6

Offs 0.50 dB
“Att 30dB
Batt Ref 20.50 dBm

* RBW 100 kHz
*VBW 300 kHz
SWT 10nms

D1[1]

-0.42 dB
35.680000000 MHz

1Pk ‘

M1[1]

-0.32 dBm
2.419110000 GHz

Max 10 dBm

0 dBm-=

4

R e

-0.280

iyl

whl Bkl

dBm

8

L

i

H‘a o]

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz

Span 55.0 MHz

Mode: TX 11n HT40 channel 9

Offs 0.50 dB * RBW 100 kHz
*Att 30dB *VBW 300 kHz D1[1] 0.05 dB
Batt Ref 20.50 dBm SWT 10ms 36.010000000 MHz
‘ M1[1] -1.65 dBm
1Pk 2.433780000 GHz
Max | 10 dBm |

. dBm If L | H
0 dRm-ig ?;g?gdﬂlém MMW i

0 dm]|
R, N

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.452 GHz Span 55.0 MHz
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BLE: channel 0

Offs 0.50 dB * RBW 100 kHz
*Att 20dB *VBW 300 kHz D1[1] -0.03 dB
Batt Ref 10.50 dBm SWT 2.5ms 682.600000000 kHz
M1[1] -6.04 dBm
1Pk 2.401688600 GHz

P T
]

Max BrD1 -O.Dl}'O dBm r\.‘}(\p‘_d \H’_/‘El\

D2 -6.070 dBm e

-10 dBm
I / N
-20 dBm \

B \

-40 dBn

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz Span 3.0 MHz

BLE: channel 19

Offs 0.50 dB * RBW 100 kHz
“Att 20dB *VBW 300 kHz D1[1] 0.00 dB
Batt Ref 10.50 dBm SWT 2.5ms 682.600000000 kHz

M1[1] -3.79 dBm

1Pk [-—=D1 2.240 dBm ] P, 2.439688600 GHz
Max m v VI

T
D2 -3.760 dBm
-10 dBr|n // ‘\\\
-20 dBm J \\,
-30 dBr|r. i [

-40 dBpf 8

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.44 GHz Span 3.0 MHz
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BLE: channel 39

Offs 0.50 dB * RBW 100 kHz
*Att 20dB *VBW 300 kHz D1[1] -0.11 dB
Batt Ref 10.50 dBm SWT 2.5ms 682.600000000 kHz
M1[1] -6.60 dBm
1Pk 2.479682600 GHz

M0 -0.630 dBmi
Max | " ubll\

2 -6.630 dBm—

D
-10 dBm
| / N
-20 dBm \

sossh ot \

e | N
7

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.48 GHz Span 3.0 MHz
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1Pk
Max
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99% Bandwidth
Mode: TX 11b channel 1

Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 300 kHz M1[1] 11.26 dBm
Ref 20.50 dBm SWT 2.5nms 2.412511000 GHz
‘ M Occ Bw 13.157684631 MHz
N IL”[” -5.06 dBm
10 dBrr‘- wwm T 2.405389222 GHz
\I r' -2.(?-5 dBm|
0 dBm 5 46, [}fJEHz
dﬂﬁ;\/ .
-20 dBm
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm

CF 2.412 GHz

Span 16.0 MHz

1Pk
Max

Mode: TX 11b channel 6

Offs 0.50 dB RBW 100 kHz
Att 30dB VBW 300 kHz M1[1] 11.71 dBm
Ref 20.50 dBm SWT 2.5ms 2.436042000 GHz
‘ M1 Occ Bw 12.966067864 MHz
Ly, | LT -3.86 dBm
10 dBm TSI (v e 2.430453094 GHz
)L,/\,J‘JV \‘/ -4.89 dBm

1 GHz

OdESr:.EJ
W

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz

Span 16.0 MHz
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Mode: TX 11b channel 11

Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 300 kHz M1[1] 11.28 dBm
Ref 20.50 dBm SWT 2.5ms 2.461521000 GHz
Occ Bw  12.966067864 MHz
M1

1Pk S A -2.54 dBm
Max | 10 dBm I .455548902 GHz
L erl,}'“ﬁ' T2[1] -2.42 dBm
0 dBrlI GHz
-1 dBm l\‘

20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBr‘n

CF 2.462 GHz

Span 16.0 MHz

1Pk
Max

Mode: TX 11g channel 1

Offs 0.50 dB RBW 100 kHz
Att 30dB VBW 300 kHz M1[1] 7.81 dBm
Ref 20.50 dBm SWT 2.5ms 2.409505000 GHz
‘ occ Bw 16.566866267 MHz
M1 Ti[1] -0.69 dBm
10 dBm 2.403716567 GHz
TTF”MWW“W\ 1.50 dBm

2.420383433 GHz

I

M,

Al |

I

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.412 GHz

Span 25.0 MHz
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1Pk
Max

Mode: TX 11g channel 6
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Offs 0.50 dB RBW 100 kHz

Att 30 dB VBW 300 kHz M1[1] 8.68 dBm

Ref 20.50 dBm SWT 2.5ms 2.430762000 GHz
‘ Occ Bw  16.616766467 MHz

M1 T1i[1] -2.92 dBm

10 dBm WW .428666667 GHz
‘ TA"J L\P‘A""‘\ 12 1.05 dBm

0 dBm‘ j 2.445383433 GHz

-10 dBmH ‘IU\L‘\

- dBm %

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz

Span 25.0 MHz

1Pk
Max

Mode: TX 11g channel 11

Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 300 kHz M1[1] 9.37 dBm
Ref 20.50 dBm SWT 2.5ns 2.463297000 GHz
‘ Occ Bw _ 16.566866267 MHz
1o as M1[1] ~0.28 dBm
m .453716567 GHz
WWWW 2 1 41 dBm

2.470383433 GHz

] dBrr.‘ HJ
-10 dBm—#

v.%”i;F#

-30 dBm

b

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.462 GHz

Span 25.0 MHz
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1Pk
Max

Mode: TX 11n HT20 channel 1
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Offs 0.50 dB RBW 100 kHz
Att 30dB VBW 300 kHz M1[1] 8.32 dBm
Ref 20.50 dBm SWT 5ms 2.410760000 GHz
‘ Occ Bw 17.784431138 MHz
10 dB M1 T1[1] 0.56 dBm
m 2.403107784 GHz
T&M»‘WJ\"&MW 2 1.17 dBm

OdBm} f/

2.420892216 GHz

-10 dBm
M
|

g,

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.412 GHz

Span 27.0 MHz

1Pk
Max

Mode: TX 11n HT20 channel 6

Offs 0.50 dB RBW 100 kHz
Att 30dB VBW 300 kHz M1[1] 9.72 dBm
Ref 20.50 dBm SWT 5ms 2.432042000 GHz
‘ Occ Bw 17.784431138 MHz
10 dom 1'1 T1[1] 0.65 dBm
! 2.428107784 GHz
T&“MWW 2 0.40 dBm

] dBrr.‘ /IJ
-10 dBm—

2.445492216 GHz

\MWHW

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz

Span 27.0 MHz
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Offs 0.50 dB RBW 100 kHz
Att 30dB VBW 300 kHz M1[1] 8.95 dBm
Ref 20.50 dBm SWT 5ms 2.464533000 GHz
‘ Occ Bw 17.730538922 MHz
Pk [ oo Tiy1] -0.03 dBm|
Max m 2.453161677 GHz
T&MJ«WW 2 0.59 dBm
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Mode: TX 11n HT20 channel 11

2.470892216 GHz

0 dBm} J
-10 dBm—J
M

-30 dBm

Mh‘qh’ﬂnull.

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.462 GHz

Span 27.0 MHz

Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 300 kHz M1[1] 6.06 dBm
Ref 20.50 dBm SWT 10ms 2.433310000 GHz
Occ Bw  36.007984032 MHz
1PK T1[1] -1.98 dBm
Max |10 dBm M1 5 404105788 GHz
T 2—1.88 dBm|
0 dBm MMM 13772 GHz

-10 dBm
20d L"th.! H(IAJ‘J’LEUJ\!LU‘W

- dBIII

-40 dBm

-50 dBm

-60 dBm

-70 dBm

Mode: TX 11n HT40 channel 3

CF 2.422 GHz

Span 55.0 MHz
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Mode: TX 11n HT40 channel 6

Offs 0.50 dB * RBW 100 kHz
* Att 30 dB * VBW 300 kHz M1[1] 5.64 dBm
Batt Ref 20.50 dBm SWT 10ms 2.434580000 GHz
‘ Occ Bw  35.788423154 MHz
1Pk T1i[1] -3.23 dBm
Max | 10 dBm E: 2.419105788 GHz
1] JH I -2.56 dBm
0 dBm ?\:‘:ﬂjtr" e 94212 GHz
-10 dBm LJ l]\
-20 dBm \.'ulmr
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.437 GHz Span 55.0 MHz
Mode: TX 11n HT40 channel 9
Offs 0.50 dB * RBW 100 kHz
* Att 30 dB * VBW 300 kHz M1[1] 5.36 dBm
Batt Ref 20.50 dBm SWT 10ms 2.463310000 GHz
‘ Occ Bw  36.227544910 MHz
1Pk T1i[1] -1.78 dBm
Max | 10 dBm M1 2 433886228 GHz
TPE1] 2-0.32 dBm
0 dBm 13772 GHz

.

-10 dBm u'lrl
L

|

Ly

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.452 GHz

Span 55.0 MHz
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BLE: channel 0

Offs 0.50 dB * RBW 30 kHz
© Att 20 dB * VBW 100 kHz M1[1] -2.84 dBm
Batt Ref 10.50 dBm SWT 5ms 2.402029900 GHz
Occ Bw 1.059880240 MHz

1Pk i T1[1] -19.06 dBm
Max | @ dBm 2.401502994 GHz
\W T2[1] -17.24 dBm

T 2.402562874 GHz

-10 dBm
| T;«f‘/
-20 dBT'.

\,

LA

—30dBr|r. Nw\/
V

'40 dBI“}f‘
A

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz

Span 3.0 MHz

BLE: channel 19

Offs 0.50 dB * RBW 30 kHz
* Att 20 dB * VBW 100 kHz M1[1] ~0.84 dBm
Batt Ref 10.50 dBm SWT 5ms 2.440029900 GHz
Occ Bw 1.059880240 MHz

1Pk 11 T1[1] -16.94 dBm
Max | @ dBm 2.439502994 GHz
\,N\N -15.06 dBm

T2 2.440562874 GHz

-10 dBm A
| 7
-20 dBm

.

-30 dBr|1". /

Ly

ViiaN

|

wH
-60 dBm
-70 dBm
-80 dBm
CF 2.44 GHz Span 3.0 MHz
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BLE: channel 39

Offs 0.50 dB * RBW 30 kHz

* Att 20 dB * VBW 100 kHz M1[1] -3.68 dBm
Batt Ref 10.50 dBm SWT 5ms 2.480029900 GHz
occ Bw 1.065868263 MHz
1Pk Ti[1] -19.68 dBm
Max | @ dBm 2.479497006 GHz
T2[1] -18.28 dBm

-10 dBm WA 2.480562874 GHz

| o 3
-20 dBm

[N

—30dBr|r. fﬂw\/
%

YN

p

-60 dBm

-70 dBm

-80 dBm

CF 2.48 GHz

Span 3.0 MHz
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11 Maximum Peak Output Power

Test Requirement: FCC CFR47 Part 15 Section 15.247
Test Method: KDB 558074 D01 15.247 Meas Guidance v05 August 24, 2018;
ANSI C63.10:2013

11.1 Test Procedure:

KDB 558074 D01 15.247 Meas Guidance v05 August 24, 2018

section 8.3.1.1 (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 8.3.1.2 (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% to 5% of the OBW, not to exceed 1 MHz..

b)Set the VBW = 3 x RBW

c)Set the span = 1.5 x OBW.

d)Detector = RMS.

e)Sweep time = auto couple.

f) trigger = free run..

g) Number of points in sweep _ [2 X span / RBW]. (This gives bin-to-bin spacing _ RBW / 2, so

that narrowband signals are not lost between frequency bins.)

h) Trace average at least 100 traces in power averaging (rms) mode.

i) Compute power by integrating the spectrum across the OBW of the signal using the

instrument’ s band power measurement function, with band limits set equal to the OBW band

edges. If the instrument does not have a band power function, sum the spectrum levels (in power

units) at intervals equal to the RBW extending across the entire OBW of the spectrum..

Waltek Testing Group Co., Ltd.
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11.2 Test Result:
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Operation mode Channel Frequency Maximum Peak Output L
(MH2z) Power (dBm)

Low-2412 18.19 1W/30dBm
TX11b Middle-2437 18.77 1W/30dBm
High-2462 18.34 1W/30dBm
Low-2412 19.56 1W/30dBm
TX 11g Middle-2437 20.64 1W/30dBm
High-2462 19.84 1W/30dBm
Low-2412 20.01 1W/30dBm
TX 11n HT20 Middle-2437 20.81 1W/30dBm
High-2462 20.03 1W/30dBm
Low-2422 20.88 1W/30dBm
TX 11n HT40 Middle-2437 20.84 1W/30dBm
High-2452 20.31 1W/30dBm
Low-2402 0.19 1W/30dBm
BLE Middle-2440 2.46 1W/30dBm
High-2480 -0.11 1W/30dBm
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Offs 0.50 dB
Att 30dB
Ref 20.50 dBm
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Test Plot
Mode: TX 11b channel 1

REW 1 MHz
VBW 3 MHz
SWT 2.5ms

1Pk | 19 dBn

Max

\

0 dBm

"]

10 dB|

-20 dB

-30 dB

-40 dB

—3—3—3 —3 _q_:' —

-50 dB

|
-60 dBm

-70 dBm

CF 2.412 GHz

Span 16.0 MHz

Tx Channel

Standard: NONE

Bandwidth

13.062 MHz | Power

18.19 dBm

Offs 0.50 dB
Att 30dB
Ref 20.50 dBm

Mode: TX 11b channel 6

REW 1 MHz
VBW 3 MHz
SWT 2.5ms

1Pk | 19 dBn

Max

\

0 dBm

T

10 dB|

-20 dB

—3 —3 _E—: —

-30 dBm

-40 dBm

-50 dBm

|
-60 dBm

-70 dBm

CF 2.437 GHz

Span 16.0 MHz

Tx Channel

Standard: NONE

Bandwidth

13.062 MHz | Power

18.77 dBm
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1Pk
Max

Offs 0.50 dB

Att 30dB

Mode: TX 11b channel 11

REW 1 MHz
VBW 3 MHz

Ref 20.50 dBm SWT 2.5ms

10 dBn

0 dBm

—

0 dB|

-20 dB

-30 dB

-40 dB

—3—3—3 —3 ‘(_:' —

-50 dBj

|
-60 dBm

-70 dBm

CF 2.462 GHz

Span 16.0 MHz

Tx Channel Standard: NONE
Bandwidth 13.062 MHz | Power 18.34 dBm
Mode :TX 11g channel 1
Offs 0.50 dB RBW 1 MHz
Att 30 dB VBW 3 MHz
Ref 20.50 dBm SWT 2.5ns
1Pk |10 dBrr|. y
Max ‘ ")J et P AL,
0 dBm N M{‘

ML

0 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.412 GHz

Span 25.0 MHz
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Mode :TX 11g channel 6

Offs 0.50 dB REW 1 MHz
Att 30dB VBW 3 MHz
Ref 20.50 dBm SWT 2.5ms

1Pk [10 dBm — ; x
Max ] A

20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz Span 25.0 MHz

Tx Channel Standard: NONE
Bandwidth 16.617 MHz | Power 20.64 dBm

Mode :TX 11g channel 11

Offs 0.50 dB REW 1 MHz
Att 30dB VBW 3 MHz
Ref 20.50 dBm SWT 2.5ms

1Pk | 10 dBm — - e
Max ‘ e | M,

20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.462 GHz Span 25.0 MHz
Tx Channel Standard: NONE
Bandwidth 16.617 MHz | Power 19.84 dBm
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Mode: TX 11n HT20 channel 1

Offs 0.50 dB RBW 1 MHz
Att 30 dB VBW 3 MHz
Ref 20.50 dBm SWT 2.5ms
1Pk 10dBrr|. e e Koy YR PP RPTETI T
Ma){ ‘ /’ L I Ands . oY k\‘\

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.412 GHz Span 27.0 MHz
Tx Channel Standard: NONE
Bandwidth 18.263 MHz | Power 20.01 dBm

Mode: TX 11n HT20 channel 6

Offs 0.50 dB REW 1 MHz
Att 30dB VBW 3 MHz
Ref 20.50 dBm SWT 2.5ms

1Pk [10 dBm A X

Max ,_,r‘f/ \\\J

OdBrr.|

R

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz Span 27.0 MHz
Tx Channel Standard: NONE
Bandwidth 18.263 MHz | Power 20.81 dBm
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Mode: TX 11n HT20 channel 11

Offs 0.50 dB RBW 1 MHz
*Att 30 dB VBW 3 MHz
Patt Ref 20.50 dBm SWT 2.5ms
1Pk |10 dBrr|. —i e
Max ‘ j’w"'— * sl M

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.462 GHz Span 27.0 MHz

Tx Channel Standard: NONE

Bandwidth 18.263 MHz | Power 20.03 dBm

Mode: TX 11n HT40 channel 3

Offs 0.50 dB * RBW 1 MHz
“Att 30dB VBW 3 MHz
Batt Ref 20.50 dBm SWT 2.5ms

1Pk | 10 dBm

Max WWMWW%

OdBrr.‘ H\

-10 dBm f(

.

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.422 GHz Span 55.0 MHz
Tx Channel Standard: NONE
Bandwidth 36.776 MHz | Power 20.88 dBm
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Mode: TX 11n HT40 channel 6

Offs 0.50 dB * RBW 1 MHz
* Att 30 dB VBW 3 MHz
Batt Ref 20.50 dBm SWT 2.5ms
1Pk | 10 dBm
Max | st AT, | bbb N Pt
0 dBrr.| X \
-10 dBm Jf‘ \
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.437 GHz Span 55.0 MHz
Tx Channel Standard: NONE
Bandwidth 36.776 MHz | Power 20.84 dBm
Mode: TX 11n HT40 channel 9
Offs 0.50 dB * RBW 1 MHz
* Att 30 dB VBW 3 MHz
Batt Ref 20.50 dBm SWT 2.5ms
1Pk | 10 dBm
Max | tbindi | Lottt |
0 dBm ™

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.452 GHz Span 55.0 MHz
Tx Channel Standard: NONE
Bandwidth 36.776 MHz | Power 20.31 dBm
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1Pk
Max

Offs 0.50 dB
Att 20dB
Ref 10.50 dBm
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BLE: channel 0

REW 1 MHz
VBW 3 MHz
SWT 2.5ms

M1[1]

0.19 dBm

2.402257500 GHz

0 dBm

/

-10 dB

L]

""--__‘_‘-.

-20 dBm

N

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz

Span 3.0 MHz

1Pk
Max

Offs 0.50 dB
Att 20dB
Ref 10.50 dBm

BLE: channel 19

REW 1 MHz
VBW 3 MHz
SWT 2.5ms

M1[1]

2.46 dBm

2.440281400 GHz

ML

0 dBm

-10 |
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BLE: channel 39
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12 Power Spectral density

Test Requirement: FCC CFR47 Part 15 Section 15.247
Test Method: KDB 558074 D01 15.247 Meas Guidance v05 August 24, 2018;
ANSI C63.10:2013

12.1 Test Procedure:

KDB 558074 D01 DTS Meas Guidance v04 April 5, 2017 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.
12.2 Test Result:

Operation mode Channel Frequency Power Spectral e
(MHz) (dBm per 3kHz)

Low-2412 -3.40 8dBm per 3kHz
TX 11b Middle-2437 -2.46 8dBm per 3kHz
High-2462 -3.60 8dBm per 3kHz
Low-2412 -5.18 8dBm per 3kHz
TX 11g Middle-2437 -5.33 8dBm per 3kHz
High-2462 -4.47 8dBm per 3kHz
Low-2412 -5.82 8dBm per 3kHz
TX 11n HT20 Middle-2437 -5.30 8dBm per 3kHz
High-2462 -5.83 8dBm per 3kHz
Low-2422 -10.13 8dBm per 3kHz
TX 11n HT40 Middle-2437 -9.06 8dBm per 3kHz
High-2452 -9.67 8dBm per 3kHz
Low-2402 -15.08 8dBm per 3kHz
BLE Middle-2440 -13.11 8dBm per 3kHz
High-2480 -15.94 8dBm per 3kHz
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Test Plot
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Mode: TX 11b channel 11

REW 3 kHz
VBW 10 kHz
SWT 1.75s

M1[1]

-3.60 dBm

2.461138000 GHz

10 dBm

(LKl

OdBrr.‘

-10 dBm

P )

-2 |

i

ww\‘}l“"hﬁt by

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.462 GHz

Span 16.0 MHz

1Pk
Max

Offs 0.50 dB
Att 30dB
Ref 20.50 dBm

Mode :TX 11g channel 1

REW 3 kHz
VBW 10 kHz
SWT 2.8s

M1[1]

2.404814000 GHz

-5.18 dBm

10 dBm

0 dBm i

-10 dBm

Jﬂ‘Hlkd

p e il

-20 dBmNM‘{!“
230 dBKk

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.412 GHz

Sp

an 25.0 MHz

Waltek Testing Group Co.

http://www.waltek.com.cn

, Ltd.



Reference No.: WTD21D01003711W001 V2

1Pk
Max

Page 83 of 90

Mode :TX 11g channel 6
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Mode: TX 11n HT20 channel 1
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Mode: TX 11n HT20 channel 11
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Mode: TX 11n HT40 channel 6
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BLE: channel 0
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BLE: channel 39

Offs 0.50 dB RBW 3 kHz
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13 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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14 RF Exposure

Remark: refer to MPE test report: WTD21D01003711WO005.

15 Photographs of test setup and EUT.

Note: Please refer to appendix: Appendix- 6310 -Photos.
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