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2 Test Summary
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(Exposure of Humans to RF Fields)

Test Items Test Requirement Result
15.205(a)
Radiated Spurious Emissions 15.209 PASS
15.247(d)
Conducted Spurious emissions 15.247(d) PASS
15.247(d)
Band edge PASS
15.205(a)
Conduct Emission 15.207 PASS
20dB Bandwidth 15.247(a)(1) PASS
Maximum Peak Output Power 15.247(b)(1) PASS
Frequency Separation 15.247(a)(1) PASS
Number of Hopping Frequency 15.247(a)(1)(iii) PASS
Dwell time 15.247(a)(1)(iii) PASS
Antenna Requirement 15.203 Complies
Maximum Permissible Exposure
1.1307(b)(1) PASS
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Report No. Report Version Description Issue Date
WTS16S0857819-1E NONE Original Aug. 29, 2016
WTS16S0857819-1E V1 Version 1 Sep. 02, 2016
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General Information
5.1 General Description of E.U.T.

Product Name : Mobile Phone

Model No. : SL452

Model Description - N/A

GSM Band(s) : GSM 850/900/1800/1900MHz
GPRS/EGPRS Class 12

WCDMA Band(s) : FDD Band II/V

LTE Bnad(s) : LTE Band 2/4

Wi-Fi Specification : 2.4G: 802.11b/g/n HT20 HT40
Bluetooth Version : Bluetooth v4.0 with BLE

GPS : Support

NFC : N/A

Hardware Version - FD533MB

Software Version  full_tem6737m_65_m0-eng 6.0 MRA58K
Storage Location : Internal Storage

5.2 Details of E.U.T.

Operation Frequency : GSM/GPRS/EGPRS 850: 824~849MHz
PCS/GPRS/EGPRS 1900: 1850~1910MHz
WCDMA Band II: 1850~1910MHz
WCDMA Band V: 824~849MHz
LTE Band 2: 1850~1910MHz
LTE Band 4: 1710~1755MHz
WiFi:
802.11b/g/n HT20: 2412~2462MHz
802.11n HT40: 2422~2452MHz
Bluetooth: 2402~2480MHz

Max. RF output power : GSM 850: 32.71dBm
PCS1900: 29.82dBm
WCDMA Band Il: 22.76dBm
WCDMA Band V: 22.56dBm
LTE Band 2: 22.95dBm
LTE Band 4: 22.99dBm
WiFi(2.4G): 9.48dBm
Bluetooth: 5.53dBm

Type of Modulation : GSM,GPRS: GMSK
EDGE: GMSK, 8PSK
WCDMA: BPSK

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



Reference No.: WTS16S0857819-1E V1 Page 7 of 70

LTE: QPSK, 16QAM

WiFi: CCK, OFDM

Bluetooth: GFSK, Pi/4 DQPSK,8DPSK
Antenna installation : GSM/WCDMAVJLTE: internal permanent antenna

WiFi/Bluetooth: internal permanent antenna
Antenna Gain : GSM 850: 1.2dBi

PCS1900: 1.4dBi

WCDMA Band II: 1.4dBi

WCDMA Band V: 1.2dBi
LTE Band 2: 1.4dBi
LTE Band 4: 1.4dBi

WiFi(2.4G): 1.8dBi
Bluetooth: 1.8dBi
Technical Data : Battery DC 3.7V, 1800mAh

DC 5V, 1.0A, charging from adapter
(Adapter Input: 100-240V~50/60Hz 0.2A)

Adapter - Manufacture: SHENZHEN EAST SUN ELECTRONIC CO..LTD.
Model No.: DCS38-0501000

Waltek Services (Shenzhen) Co.,Ltd.
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5.3 Channel List

Normal
Channel Frequency Channel Frequency | Channel Frequency Channel Frequency
No. (MHz) No. (MHz) No. (MHz) No. (MHz)
0 2402 1 2403 2 2404 3 2405
4 2406 5 2407 6 2408 7 2409
8 2410 9 2411 10 2412 11 2413
12 2414 13 2415 14 2416 15 2417
16 2418 17 2419 18 2420 19 2421
20 2422 21 2423 22 2424 23 2425
24 2426 25 2427 26 2428 27 2429
28 2430 29 2431 30 2432 31 2433
32 2434 33 2435 34 2436 35 2437
36 2438 37 2439 38 2440 39 2441
40 2442 41 2443 42 2444 43 2445
44 2446 45 2447 46 2448 47 2449
48 2450 49 2451 50 2452 51 2453
52 2454 53 2455 54 2456 55 2457
56 2458 57 2459 58 2460 59 2461
60 2462 61 2463 62 2464 63 2465
64 2466 65 2467 66 2468 67 2469
68 2470 69 2471 70 2472 71 2473
72 2474 73 2475 74 2476 75 2477
76 2478 77 2479 78 2480 - -

54 Test Mode
All test mode(s) and condition(s) mentioned were considered and evaluated respectively by
performing full tests; the worst data were recorded and reported.

Test mode Low channel Middle channel High channel
Transmitting 2402MHz 2441MHz 2480MHz

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.

. 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.
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Equipment Used during Test

Conducted Emissions Test Site 1#

Last Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Due Date
Date
1. EMI Test Receiver R&S ESCI 100947 Sep.15,2015 | Sep.14,2016
2. LISN R&S ENV216 101215 Sep.15,2015 | Sep.14,2016
3. Cable Top TYPE16(3.5M) - Sep.15,2015 | Sep.14,2016
Conducted Emissions Test Site 2#
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 | 28 82)2;1001' Sep.15,2015 | Sep.14,2016
4, Cable LARGE RF300 - Sep.15,2015 | Sep.14,2016
3m Semi-anechoic Chamber for Radiation Emissions Test site 1#
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 Antenna Beijing Dazhi ZN30900A - Sep.15,2015 | Sep.14,2016
3 Tr""irﬁ;"nandaba”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 Bma’g:t’:::a"'om SCHWARZBECK | BBHA 9120 D 667 Apr.18,2016 | Apr.17,2017
6 Bma’g:t’:::a"'om SCHWARZBECK | BBHA 9170 335 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 1GHz-25GHz | EW02014-7 | Apr.09,2016 | Apr.08,2017
3m Semi-anechoic Chamber for Radiation Emissions Test site 2#
Last Calibration
Item Equipment Manufacturer Model No. Serial No Calibration
Date Due Date
1 Test Receiver R&S ESCI 101296 Sep.15,2015 | Sep.14,2016
g | Triog Broadband | scwaRZBECK | VULB9160 | 91603325 | Sep.152015 | Sep.14,2016
Compliance
3 Amplifier pirection PAP-0203 22024 Sep.15,2015 | Sep.14,2016
systems inc
4 Cable HUBER+SUHNER CBL2 525178 Sep.15,2015 | Sep.14,2016

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

Last Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration Due Date
Date
EMC Analyzer
1. y Agilent E7405A  |MY45114943| Sep.15,2015 | Sep.14,2016
(9k~26.5GHz)
Spectrum Analyzer
2. R&S FSL6 100959 Sep.15,2015 | Sep.14,2016
(9k-6GHz)
Signal Analyzer
3. Agilent N9010A  |MY50520207 | Sep.15,2015 | Sep.14,2016
(9k~26.5GHz)
6.2 Description of Support Units
Equipment Manufacturer Model No. Series No.

6.3

6.4

/

/ / /

Measurement Uncertainty
Parameter Uncertainty
Radio Frequency +1x10°
RF Power +1.0dB
RF Power Density +2.2dB
. . . * 5.03 dB (Bilog antenna 30M~1000MHz)
Radiated Spurious Emissions test =35 4748 (Horn antenna 1000M~25000MHz)
Conducted Spurious Emissions test * 3.64 dB (AC mains 150KHz~30MHz)
Test Equipment Calibration

All the test equipments used are valid and calibrated by CEPREI Certification Body that
address is N0.110 Dongguan Zhuang RD. Guangzhou, P.R.China.

Waltek Services (Shenzhen) Co.,Ltd.
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7 Conducted Emission
Test Requirement: FCC CFR 47 Part 15 Section 15.207
Test Method: ANSI C63.10:2013
Test Result: PASS
Frequency Range: 150kHz to 30MHz
Class/Severity: Class B
Limit: 66-56 dBuV between 0.15MHz & 0.5MHz
56 dBpV 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: 22.8°C
Humidity: 52.6 % RH
Atmospheric Pressure: 101.2kPa
EUT Operation :
The test was performed in BT link mode, the test 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.

0.4m
D R T >|
’4\ Receiver | PC System
3 1 [ ] T
0.8m
1l \4
1
: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

Live line:

B0.0 dBuY
5 | | T T e —
i o i i i ol : AVG: —
7 5 b — bbb
(7]
&0
40
a |hME 3 ; 3
Py o i : Lo :
20 | MUy BT Wk Mo SRS T 2% SN S A SO Y| § S
e T AR WAL (YR -ﬁﬂ,..ﬁmvt fi==
: P S L e, 3
00 ? Pl ? ? P
0150 05 5 Job  WH=z
Freq. Reading | Factor | Result | Limit [Margin
No- | mHz) | (@Buv) | (dB) | (dBuv) | dBuv |(aB) | DSt=cor | Remak
1 0.1500] 3962 | 1029 | 4991 | 6599 [-16.08) QP
2 0.1500] 2455 | 1029 | 3484 | 5599 | 21.15] AVG
3 01660| 3690 | 1028 | 47.18 | 65.15 [-17.97] QP
4 0.1660| 23.14 | 1028 | 3342 | 55.15 | 21.73| AVG
5 02100| 3223 | 1026 | 4249 | 6320 |2071] QP
6 02100] 19.09 | 1026 | 2935 | 5320 |-23.85 AVG
7 04980 2757 | 1025 | 37.82 | 56.03 |-18.21] QP
8 04980 2006 | 1025 | 3031 | 4603 |-15.72| AVG
9 17180 2189 | 1045 | 3234 | 56.00 |-2366] QP
10 17180 13.39 | 1045 | 2384 | 46.00 |-22.16] AVG
T 43980 2061 | 1052 | 3113 | 5600 | 2487 QP
12 43980] 781 | 1052 | 1833 | 4600 |-27.67] AVG

Waltek Services (Shenzhen) Co.,Ltd.
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Neutral line:
E0.D dBu¥
5 BEEEE . T T e —
| IEREEE L e —
70 e L T - | '
(71
B0
40
20 1 : ) - ]
w?f i Ay :
2 i“m HV “rvh- #w““’*ml"'m Tt et R S R R -------@-J#Mi‘--r"“k
:"mlu WA, a2 b : o
5 I A b
0 HEEEs R RN
0150 o5 H] o MH:z
Freq. Reading | Factor | Result | Limit [Margin
NO- | (mHz) | @Buv) | (dB) | (@Buv) | dBuv |(B) | D=t=cr | Remak
1 01620 3763 | 1028 | 4791 | 65.36 |-17.45 QP
2 01620 2332 | 1028 | 3360 | 5536 |-21.76] AVG
3 0.1900| 3270 | 1027 | 4297 | 6403 | 21.06] QP
4 0.1900| 1965 | 1027 | 2992 | 5403 |-24.11| AVG
5 03060 2889 | 1028 | 39.17 | 60.08 | 2091] QP
6 03060 1521 | 1028 | 2549 | 5008 |-2459] AVG
7 04980] 2605 | 1025 | 36.30 | 56.03 |-19.73 QP
8 04980| 1634 | 1025 | 2659 | 4603 |-1944] AVG
9 15300 19.43 | 10.43 | 2986 | 56.00 |-26.14] QP
10 1.5300] 1160 | 10.43 | 2203 | 46.00 | 23.97| AVG
11 44780| 17.18 | 1052 | 27.70 | 56.00 |-28.30 QP
12 44780 371 | 1052 | 1423 | 46.00 | -31.77| AVG

Waltek Services (Shenzhen) Co.,Ltd.
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8.1

Radiated Spurious Emissions

Test Requirement: FCC CFR47 Part 15 Section 15.209 & 15.247
Test Method: ANSI C63.10:2013
Test Result: PASS
Measurement Distance: 3m
Limit:
Frequency Field Strength Field Strength Limit at 3m Measurement Dist
(MHz) uVv/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 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: 51.1 % RH
Atmospheric Pressure: 101.2kPa

EUT Operation :

The test was performed in BT 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 pec rum AMP 0m|n|ng
| systen Network

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

<---

% pectrum AMP ombining
€ Analyzer Network

Waltek Services (Shenzhen) Co.,Ltd.
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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°

g
D SN

Turn Table Absorbers
| AAAA |
_I__

System Analyzer Network

8.3 Spectrum Analyzer Setup

Below 30MHz
Sweep Speed ... Auto
IF Bandwidth............coovvveviiiiiiiiiiiiiiiiiiiinn, 10kHz
Video Bandwidth...............cccccveiieiiniiinnnnn. 10kHz
Resolution Bandwidth..........ccccccceeoeiiiinnnnn. 10kHz
30MHz ~ 1GHz
Sweep Speed........ccccviiiiiieiiiiieeee e, Auto
D12 (=Tex (o] SO PK
Resolution Bandwidth............ccccccevvvvvvvinnnnes 100kHz
Video Bandwidth...............cccccveieeiiiiinnnnnnn. 300kHz
Above 1GHz
Sweep Speed........occiiiiiiieee e Auto
DeteCtor ... PK
Resolution Bandwidth..................coooonnneenn.l. 1MHz
Video Bandwidth............cccccoevvviviviiiiiiiiieien, 3MHz
DeteCtor ... Ave.
Resolution Bandwidth...................oooomnnennn.l. 1MHz
Video Bandwidth............cccccoevvvvviviiiiiiiieeien, 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 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. The spectrum was investigated from the lowest radio frequency signal
generated in the device, without going below 9 kHz, up to the tenth harmonic of the highest
fundamental frequency or to 40 GHz, whichever is lower.

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 tested under 3-axes(X,Y,Z) position(X denotes lying on the
table, Y denotes side stand and Z denotes vertical stand), After pre-test, It was found that the

worse radiation emission was get at the X position. So the data shown was the X position only.

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

Page 18 of 70

Test Frequency: 9KHz~26MHz Remark: only the worst data (GFSK modulation mode) were reported.

Measurement Detector Correct | Extrapolatio Measurement Limits Margi
Frequency results dBuV PKIQP factor n factor results (calculated) | dBuV/m n
@3m dB/m dB dBuV/m @30m @30m dB
(MHz) Measurement Detector Correct | Extrapolatio Measurement Limits Margi
results factor n factor results (calculated) n
6.029 26.31 QP 21.47 40.00 7.78 29.54 | -21.76
8.402 23.63 QP 21.50 40.00 5.13 29.54 | -24.41
26.350 24.67 QP 21.25 40.00 5.92 29.54 | -23.62
Test Frequency: 26MHz~30MHz
The measurements were more than 20 dB below the limit and not reported.
Test Frequency: 30MHz ~ 18GHz
Remark: only the worst data (GFSK modulation mode) were reported.
Turn
Frequency Recelver Detector table AT Corrected | Corrected Limit Margin
Reading Angle Height | Polar Factor Amplitude
(MHz) (dBpV) | (PK/QP/Ave) | Degree | (m) (H/V) (dB) (dBpV/m) | (dBuV/m) | (dB)
GFSK Low Channel
268.32 36.89 QP 49 1.2 H -13.35 23.54 46.00 -22.46
268.32 41.33 QP 229 1.3 \ -13.35 27.98 46.00 -18.02
4804.00 46.15 PK 286 1.5 \ -1.06 45.09 74.00 -28.91
4804.00 43.52 Ave 286 1.5 \ -1.06 42.46 54.00 -11.54
7206.00 40.62 PK 143 1.6 H 1.33 41.95 74.00 -32.05
7206.00 35.37 Ave 143 1.6 H 1.33 36.70 54.00 -17.30
2344.07 46.54 PK 125 1.0 \ -13.19 33.35 74.00 -40.65
2344.07 39.63 Ave 125 1.0 \ -13.19 26.44 54.00 -27.56
2381.31 44.62 PK 169 1.8 H -13.14 31.48 74.00 -42.52
2381.31 38.23 Ave 169 1.8 H -13.14 25.09 54.00 -28.91
2486.73 44.31 PK 144 1.9 \ -13.08 31.23 74.00 -42.77
2486.73 37.23 Ave 144 1.9 \ -13.08 2415 54.00 -29.85
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Frequency Receiver Detector t-::):Z e Corected | Corrected Limit Margin
Reading Angle | Height | Polar Factor Amplitude
(MHz) (dBupV) | (PK/QP/Ave) | Degree (m) (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)
GFSK Middle Channel
268.32 35.46 QP 87 14 H -13.35 22.11 46.00 -23.89
268.32 41.47 QP 320 1.1 \ -13.35 28.12 46.00 -17.88
4882.00 45.18 PK 246 1.3 \Y -0.62 44 .56 74.00 -29.44
4882.00 42.61 Ave 246 1.3 \Y -0.62 41.99 54.00 -12.01
7323.00 41.73 PK 203 1.2 H 2.21 43.94 74.00 -30.06
7323.00 35.17 Ave 203 1.2 H 2.21 37.38 54.00 -16.62
2343.17 45.38 PK 188 1.5 \Y -13.19 32.19 74.00 -41.81
2343.17 37.73 Ave 188 1.5 \Y -13.19 24.54 54.00 -29.46
2364.32 44.55 PK 320 1.1 H -13.14 31.41 74.00 -42.59
2364.32 36.79 Ave 320 1.1 H -13.14 23.65 54.00 -30.35
2490.07 42.59 PK 106 1.9 \Y -13.08 29.51 74.00 -44 .49
2490.07 37.28 Ave 106 1.9 \Y -13.08 24.20 54.00 -29.80
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Turn
Frequency Recelver Detector table A Corrected | Corrected Limit Margin
Reading Angle | Height | Polar Factor Amplitude
(MHz) (dBuV) | (PK/QP/Ave) | Degree (m) (H/V) (dB) (dBpV/m) | (dBuV/m) | (dB)
GFSK High Channel
268.32 36.60 QP 302 1.0 H -13.35 23.25 46.00 -22.75
268.32 41.75 QP 249 1.2 \Y -13.35 28.40 46.00 -17.60
4960.00 43.92 PK 91 1.6 \Y -0.24 43.68 74.00 -30.32
4960.00 41.96 Ave 91 1.6 \ -0.24 41.72 54.00 -12.28
7440.00 41.39 PK 242 1.3 H 2.84 44.23 74.00 -29.77
7440.00 34.57 Ave 242 1.3 H 2.84 37.41 54.00 -16.59
2329.41 46.84 PK 282 1.9 \Y, -13.19 33.65 74.00 -40.35
2329.41 38.04 Ave 282 1.9 \ -13.19 24.85 54.00 -29.15
2367.38 42.16 PK 118 1.0 H -13.14 29.02 74.00 -44.98
2367.38 37.45 Ave 118 1.0 H -13.14 24.31 54.00 -29.69
2492.68 42.87 PK 177 1.5 \Y, -13.08 29.79 74.00 -44 .21
2492.68 38.11 Ave 177 1.5 \Y -13.08 25.03 54.00 -28.97

Test Frequency: 18GHz~25GHz

The measurements were more than 20 dB below the limit and not reported
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9.1

Conducted Spurious Emissions

Test Requirement: FCC CFR47 Part 15 Section 15.247
Test Method: ANSI C63.10

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)).
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
9KHz - 30MHz
GFSK
Low Channel
Offs 0.50 dB RBW 10 kHz
Att 20 dB VBW 30 kHz M1[1] -44.62 dBm
Ref 10.50 dBm SWT 300ms 398.000000000 kHz
1Pk
Max 0 dBm
-10 dBm
-20 dBm
-30 dBT'.
140 dBm
70 dBm—y ]
I’W»Wulm_u.vlu -M H hl
-80 dBm
Start 9.0 kHz Stop 30.0 MHz
Middle Channel
Offs 0.50 dB RBW 10 kHz
Att 20 dB VBW 30 kHz M1[1] -44.68 dBm
Ref 10.50 dBm SWT 300ms 159.000000000 kHz
1Pk
Max 0 dBm
-10 dBT'.
-20 dBm
-30 dBm
4 140 dBm
Ww
ARTER G LT F EPNTER FVATIT WY I RO
-80 dBm
Start 9.0 kHz

Stop 30.0 MHz
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High Channel
Offs 0.50 dB RBW 10 kHz
Att 20 dB VBW 30 kHz M1[1] -44.76 dBm
Ref 10.50 dBm SWT 300ms 398.000000000 kHz
1Pk
Max 0 dBm
-10 dBm
-20 dBm
e LRSS PRI PO Y AP B VA
-80 dBm
Start 9.0 kHz Stop 30.0 MHz
Pi/4ADQPSK
Low Channel
Offs 0.50 dB RBW 10 kHz
Att 20 dB VBW 30 kHz M1[1] -44.14 dBm
Ref 10.50 dBm SWT 300ms 219.000000000 kHz
1Pk
Max 0 dBm
-10 dBm
-20 dBm
-30 dBm
140 dBm

-80 dBm

Akl sl
el

A St

=
£

Start 9.0 kHz

Stop 30.0 MHz
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Middle Channel

Offs 0.50 dB REW 10 kHz
Att 20dB VBW 30 kHz M1[1] -45.18 dBm
Ref 10.50 dBm SWT 300ns 219.000000000 kHz

1Pk 0 dBm

Max

-10 dBm

-20 dBm

-30 dBm

140 dBm

bAoA AL
Start 9.0 kHz Stop 30.0 MHz
High Channel

Offs 0.50 dB RBW 10 kHz

Att 20 dB VBW 30 kHz M1[1] -43.74 dBm

Ref 10.50 dBm SWT 300ms 398.000000000 kHz
1Pk
Max 0 dBm

-10 dBm

-20 dBm

-30 dBm

o dBm

s WWWMMWW

-80 dBm

Start 9.0 kHz Stop 30.0 MHz
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8DPSK
Low Channel
Offs 0.50 dB RBW 10 kHz
Att 20 dB VBW 30 kHz M1[1] -44.22 dBm
Ref 10.50 dBm SWT 300ms 338.000000000 kHz
1Pk
Max 0 dBm
-10 dBm
-20 dBm
-30 dBm
140 dBm
-70 dBm mem
T TN JE AT T |
-80 dBm
Start 9.0 kHz Stop 30.0 MHz
Middle Channel
Offs 0.50 dB RBW 10 kHz
Att 20 dB VBW 30 kHz M1[1] -45.52 dBm
Ref 10.50 dBm SWT 300ms 219.000000000 kHz
1Pk
Max 0 dBm
-10 dBm
-20 dBm
-30 dBm
140 dBIII

-80 dBm

-3

Faafubaa
L

3

Wiyl

Start 9.0 kHz

Stop 30.0 MHz
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High Channel
Offs 0.50 dB RBW 10 kHz
Att 20 dB VBW 30 kHz M1[1] -44.11 dBm
Ref 10.50 dBm SWT 300ns 278.000000000 kHz
1Pk
Max 0 dBm
-10 dBm
-20 dBm
-30 dBm
mMO dBIII

R T LT RV PP PN P

-80 dBm
Start 9.0 kHz Stop 30.0 MHz
30MHz — 1GHz
GFSK
Low Channel

Offs 0.50 dB RBW 100 kHz

Att 20 dB VBW 300 kHz M1[1] -60.84 dBm
Ref 10.50 dBm SWT 100ms 493.700000000 MHz

1Pk
Max 0 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

M1

\_EO-IdB'f'f TV TSN TP APPSO WAV ASvTasesas VETPPS TR YT STVT
-70 dBm

-80 dBm
Start 30.0 MHz Stop 1.0 GHz

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



Reference No.: WTS16S0857819-1E V1

®

Offs 0.50 dB
Att 20dB
Ref 10.50 dBm

Page 27 of 70

Middle Channel

-60.89 dBm
702.800000000 MHz

1Pk

Max 0 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

ML

-60 dBm

-70 dBm

-80 dBm

Start 30.0 MHz

Stop 1.0 GHz

Offs 0.50 dB
Att 20dB
Ref 10.50 dBm

High Channel

-56.60 dBm
958.400000000 MHz

1Pk

Max 0 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-

-60 EBIII |

=

-70 dBm

-80 dBm

Start 30.0 MHz

Stop 1.0 GHz
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Pi/4ADQPSK
Low Channel
Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz M1[1] -61.92 dBm
Ref 10.50 dBm SWT 100ms 892.500000000 MHz
1Pk
Max 0 dBm
-10 dBm
-20 dBm
-30 dBm
-40 dBm
-50 dBm
M1
-60 dBm
PO Y O AR YR PR TPAYURY TPTeRPIApe P T T PP LITHENPNT
-70 dBm
-80 dBm
Start 30.0 MHz Stop 1.0 GHz
Middle Channel
Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz M1[1] -61.07 dBm
Ref 10.50 dBm SWT 100ms 493.700000000 MHz
1Pk
Max 0 dBm
-10 dBm
-20 dBm
-30 dBm
-40 dBm
-50 dBm
60 dB n
\,;.L_V..' {_u_[lllxlu sl ol A, ul...\lww A s -JI-NWWW‘“‘
-70 dBm
-80 dBm
Start 30.0 MHz Stop 1.0 GHz
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High Channel

Offs 0.50 dB RBW 100 kHz
Att 20dB VBW 300 kHz M1[1]
Ref 10.50 dBm SWT 100ms

-61.69 dBm
638.900000000 MHz

1Pk 0 dBm

Max

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

M1

-70 dBm

-60 dBm
B L Dl WWML‘J‘IJ Rhaalh L AR AL A

-80 dBm

Start 30.0 MHz

Stop 1.0 GHz

8DPSK

Low Channel

Offs 0.50 dB RBW 100 kHz
Att 20dB VBW 300 kHz M1[1]
Ref 10.50 dBm SWT 100ms

-61.41 dBm
789.900000000 MHz

1Pk 0 dBm

Max

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

M1

AT WPTI X PRI NPRERI VYRR Ve

-70 dBm

-80 dBm

Start 30.0 MHz

Stop 1.0 GHz
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Middle Channel

Offs 0.50 dB REW 100 kHz
Att 20dB VBW 300 kHz M1[1] -61.54 dBm
Ref 10.50 dBm SWT 100ns 786.100000000 MHz

1Pk 0 dBm

Max

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

M1
-60 dBm

E
3

Aol ot s AN A W—WWWM‘-—'JV{‘ b apag Al

AR

-70 dBm

-80 dBm

Start 30.0 MHz Stop 1.0 GHz

High Channel

Offs 0.50 dB REW 100 kHz
Att 20dB VBW 300 kHz M1[1] -60.87 dBm
Ref 10.50 dBm SWT 100ns 478.200000000 MHz

1Pk

Max 0 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

M1

-60 dBm 2 d
WWM%MMWWWWW
-70 dBm

-80 dBm

Start 30.0 MHz Stop 1.0 GHz
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1GHz — 25GHz
GFSK Low Channel

BE Eeysight Spectrum Anahyzes - Swept SA

L. IGN 05:
FU n dame ntal Marker 1 24.664000000000 GHz ) Avg Type: Log-Pwr
PNO: Fast (5 Trig: Free Run Avg[Hold:>100/100
IFGain:Low #Anen: 20 dB
Ref Offset 0.6 dB MKkr1 24
Ref 10.50 dBm 41
A o - i
Start 1.00 GHz Stop 25.00 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 60.00 ms (1001 pts)
MsG STATUS €23 Align Now, All required
GFSK Middle Channel
F d I BE Keysight Spectrum Anahyzer - Swept SA
IGN 05:3
undamenta I —

Marker 1 24.448000000000 GHz

PNO: Fast () 17ig: Fres Run Avg[Hold:>100100
IFGain:Low #Amen: 20 dB

of Offset 0.5 dB Mkr1 24.448 GHz
Ref 10.50 dBm 41.845 dBm

s
bio™”
.

; A, Sl
V! P, vamambitalo H‘""’J"A e

Start 1.00 GHz Stop 25.00 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 60.00 ms (1001 pts)

STATUS €23 Align Now, All required
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GFSK High Channel

BE Eeysight Spectrum Anahyzes - Swept SA

Avg Type: Log-Pwr
PNO: Fast Oy Trig: Free Run Awvg|Hold:>100100
IFGain:Low #Amen: 20 dB

Marker 1 24.688000000000 GHz

Fundamental

Ref Offset 0.6 dB
Ref 10.50 dBm

e
M DUl il

et kg
L hiien PP H Y

Start 1.00 GHz Stop 25.00 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 60.00 ms (1001 pts)

STATUS €23 Align Now, All required

Pi/4 DQPSK Low Channel

BE Eeysight Spectrum Anahyzes - Swept SA

Marker 1 24.616000000000 GHz _ Avg Type: Log-Pwr
PNO: Fast () 17ig: Fres Run AvglHeld:>100100

Fundamental Rt G b

Ref Offset 0.6 dB
Ref 10.50 dBm

MKkr1 24
41

g, A AL

Start 1.00 GHz Stop 25.00 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 60.00 ms (1001 pts)

STATUS 3 Align Now, All required
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Pi/4 DQPSK Middle Channel

BE Eeysight Spectrum Anahyzes - Swept SA

Marker 1 24.256000000000 GHz Avg Type: Log-Pwr

PHO: Fast (g7 Trig: Fres Run Avg[Hold:>100100
IFGain:Low #Amen: 20 dB
Fundamental Ao Ofest05 dB 6 GHz
Ref 10.50 dBm 1.249 dBm
" e A
— ..w.....v""»*_‘ L ropobirsd N T
oty g Jegridarmannta
Start 1.00 GHz Stop 25.00 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 60.00 ms (1001 pts)
STATUS €23 Align Now, All required
Pi/4 DQPSK High Channel
I Keysight Spectrum Analyzer - Swept SA
o 16N 05:
" r a0 a0 A :Log-P
Fundameﬂta| Marker 1 24.688000000000 GHz B TrgFreeRun A::r{:f:;i:grm?

IFGain:Low #Amen: 20 dB

 Ofeet 05 B Mkr1 24.688 GHz
:Jf"rg;é‘;;?n 41.606 dBm

i Y

Start 1.00 GHz Stop 25.00 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 60.00 ms (1001 pts)

STATUS €23 Align Now, All required
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8DPSK Low Channel

BE Eeysight Spectrum Anahyzes - Swept SA

Avg Type: Log-Pwr
PNO: Fast Oy Trig: Free Run Awvg|Hold:>100100
IFGain:Low #Amen: 20 dB

Marker 1 24.664000000000 GHz

Fundamental Ref Offsst 05 4B

Ref 10.50 dBm

‘_-_u_II.J,'.._-J‘

A,
R Y

Start 1.00 GHz Stop 25.00 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 60.00 ms (1001 pts)

STATUS €23 Align Now, All required

8DPSK Middle Channel

B Keytight Spectrum Anabyaer - Swept SA
Marker 1 24.664000000000 GHz - b“qg\‘f;;';:gﬁgf
Fundamental e e AR

Ref Offset 0.6 dB
Ref 10.50 dBm

oy et
gy paale
‘-‘__a.‘&\u-."\-lf-i i
Aapoin
P

Loars

Start 1.00 GHz Stop 25.00 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 60.00 ms (1001 pts)

STATUS €23 Align Now, All required
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8DPSK High Channel

B Keysight Spectrum Anabyaer - Swept SA 3

Avg Type: Log-Pwr
PNO: Fast Oy Trig: Free Run Awvg|Hold:>100100
IFGain:Low #Amen: 20 dB

Marker 1 24.640000000000 GHz

Fundamental

Ref Offset 0.6 dB
Ref 10.50 dBm

"
A e
ety R o
L,__m\c*.» | ariLodetabatd

LT T o
P Ll it el

Start 1.00 GHz Stop 25.00 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 60.00 ms (1001 pts)
G STATUS €23 Align Now, All required

=
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10 Band Edge Measurement

Test Requirement:

Test Method:
Test Limit:

Test Mode:

10.1 Test Procedure

Section 15.247(d) 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)).

ANSI C63.10

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. 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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10.2 Test Result

Test plots
GFSK Transmitting Band edge-left side

Offs 0.50 dB * RBW 100 kHz
“Att 25dB *VBW 300 kHz M2[1] -43.56 dBm
Batt Ref 15.50 dBm SWT 10nms 2.399890000 GHz

n I M1[1] -42.79 dBm
1Pk 10 dBm 2.400000000 GHz

Max D1 3.180 dBm

0 dEm

-10 dBm

2 -16.820 dBm

-20 dBm

-30 dBm

-40 dBm +

-50 dBm
WWWWWMW-W
-60 dBm

-70 dBm

-80 dBm Flll
|

Start 2.31 GHz Stop 2.412 GHz

GFSK Hopping Band edge-left side

Offs 0.50 dB  RBW 100 kHz

At 25 dB * VBW 300 kHz M2[1] -43.56 dBm
Batt Ref 15.50 dBm SWT 10ms 2.399890000 GHz
| M1[1] -42.72 dBm

1Pk 10 dBm 2.400000000 GHz
|

Max D1 4.500 dEm
0 dBm

-10 dBm +

D2 -15.500 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm Flll
|

Start 2.31 GHz Stop 2.412 GHz
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GFSK Transmitting Band edge-right side

Offs 0.50 dB * RBW 100 kHz
“Att 25 dB “ VBW 300 kHz M2[1] -48.88 dBm
Batt Ref 15.50 dBm SWT 5ms 2.483623000 GHz
R M1[1] -52.18 dBm
1pk |10 9Bm 2.483500000 GHz
Max D1 2.560 dBm D1[1] 18.56 dBy
0 dBm -3.671000000 MHz
-10 dBm \
20 dBm 2 -17.44{0 dim
-30 dBm r/ l%t‘
-40 dBm fir f
A 5
o gy
‘r LETVRN PR TR
-60 dBm
-70 dBm
-80 dBm F|1
|
Start 2.47 GHz Stop 2.5 GHz
GFSK Hopping Band edge-right side
Offs 0.50 dB * RBW 100 kHz
“Att 25 dB “ VBW 300 kHz M1[1] -52.18 dBm
Batt Ref 15.50 dBm SWT 5ms 2.483500000 GHz
R | M2[1] -48.88 dBm
1pk |10 9Bm 2.483623000 GHz
D1 4.560 dBmr
i
SRR R
D2 -15.440 dBrm
-20 dBm 1
-30 dBm l{
-40 dBm |
N2
-50 dBm k
(SRS P Uiyttt
-60 dBm
-70 dBm
-80 dBm F|1
|
Start 2.47 GHz Stop 2.5 GHz
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Pi/4 DQPSK Transmitting Band edge-left side

Offs 0.50 dB
Att 25dB

* RBW 100 kHz
*VBW 300 kHz

Batt Ref 15.50 dBm

1Pk
Max

SWT 10nms

M2[1]

-47.33 dBm
2.399680000 GHz

M1[1]

|
10 dDIII

-10 dBm

301 1.090 dBm

-46.36 dBm
2.400000000 GHz

-30 dBm

 oaem=D2 -18.910

dBm

-40 dBm

-50 dBm

Ma.ul 1

ot

bt

-60 dBm

-70 dBm

-80 dBm
|

F1
[

Start 2.31 GHz

Stop 2.412 GHz

"

Offs 0.50 dB
Att 25dB

* RBW 100 kHz
*VBW 300 kHz

Batt Ref 15.50 dBm

1Pk
Max

SWT 10nms

M2[1]

Pi/4 DQPSK Hopping Band edge-left side

-47.33 dBm
2.399680000 GHz

|
10 dDIII

M1[1]

0 dEm

D1 2.990 dBm

-46.36 dBm
2.400000000 GHz

-10 dBm

iy

2 -17.010

dBrm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

A Al

-70 dBm

-80 dBm

|

F1
[

Start 2.31 GHz

Stop 2.412 GHz
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Pi/4 DQPSK Transmitting Band edge-right side

®

Offs 0.50 dB * RBW 100 kHz
“Att 25 dB “ VBW 300 kHz M2[1] -50.16 dBm
Batt Ref 15.50 dBm SWT 5irs 2.483743000 GHz
| M1[1] -52.43 dBm
1pk |10 9Bm 2.483500000 GHz

Max =01 1.310 dBmaj—

e

70 dBm—02 -18.690 dBmp

-30 dBT‘l J \r-\
-40 dBm P

TERYIV APON N | LT W ISP (RN

-60 dBm
-70 dBm
-80 dBm F|1
L
Start 2.47 GHz Stop 2.5 GHz
Pi/4 DQPSK Hopping Band edge-right side
Offs 0.50 dB * RBW 100 kHz
At 25 dB * VBW 300 kHz M2[1] -50.16 dBm
Batt Ref 15.50 dBm SWT 5ms 2.483743000 GHz
| M1[1] -52.43 dBm
1pk |10 9Bm 2.483500000 GHz
Max |'|D1r'\ ?»\'Sl%ud%'” ™
-10 dBm \
02 -16.110 dBnqI
-20 dBm \
-30 dBT‘u \r.\
-40 dBm
\ M
-50 dBm
| b nimsm AU AANHA APt gty
-60 dBm
-70 dBm
-80 dBm F|1
L
Start 2.47 GHz Stop 2.5 GHz
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8DPSK Transmitting Band edge-left side

®

Offs 0.50 dB  RBW 100 kHz
At 25 dB * VBW 300 kHz M2[1] -51.22 dBm
Batt Ref 15.50 dBm SWT 10ms 2.399280000 GHz
| M1[1] -49.43 dBm
1pk |10 9Bm 2.400000000 GHz
Max T
5 dBmiDL 2:410 dBm |
-10 dBm
50 dBm—D2_-17.590 dBm
-30 dBm
-40 dBT'u ’L“
-50 dBm
sl l i’ # . A PRROPET I PP TS WIF RIWAY NPT N“I'IJ‘}_.M wﬂ%
-60 dBm
-70 dBm
-B0 dBm Flll
1
Start 2.31 GHz Stop 2.412 GHz

8DPSK Hopping Band edge-left side

Offs 0.50 dB * RBW 100 kHz
*Att 25dB *VBW 300 kHz M2[1] -48.95 dBm
Batt Ref 15.50 dBm SWT 10ms 2.399280000 GHz
| M1[1] -48.26 dBm

1Pk 10 dBm 2.400000000 GHz
|

Max D1 3.560 dBm
0 dBm Mllmhﬂw

-10 dBm

D2 -16.440 dBm

-20 dBm

-30 dBm

-40 dBm J‘

-50 dBm

£
5
E
4
L
T
3
b
4
19
2
4

-60 dBm

-70 dBm

|
Start 2.31 GHz Stop 2.412 GHz

-80 dBm Flll

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



Reference No.: WTS16S0857819-1E V1 Page 42 of 70

8DPSK Transmitting Band edge-right side

®

Offs 0.50 dB * RBW 100 kHz
“Att 25 dB “ VBW 300 kHz M2[1] -50.45 dBm
Batt Ref 15.50 dBm SWT Sms 2.484281000 GHz
M1[1] -53.45 dBm

1pk |10 9Bm 2.483500000 GHz

Max | D1 1.370 dBm:?u\
-10 dBm

70 dBm—02 -18.630 dBmf

-30 dBT‘u H
-40 dBm P’

&Whﬂd e

gin
Attt ngrmhifiaghtsamadac Mt L)

-60 dBm

-70 dBm

-80 dBm F1
|

Start 2.47 GHz Stop 2.5 GHz

8DPSK Hopping Band edge-right side

Offs 0.50 dB * RBW 100 kHz
“Att 25dB *VBW 300 kHz M1[1] -53.45 dBm
Batt Ref 15.50 dBm SWT 5ms 2.483500000 GHz

n M2[1] -50.45 dBm|
1Pk 10 dBm 2.484281000 GHz

o | 31365118%\

-10 dBm

D2 -16.340 dBnn]

-20 dBm (
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-40 dBT'u
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-50 dBm nﬁ%

-60 dBm

-70 dBm

-80 dBm F1
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Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn



Reference No.: WTS16S0857819-1E V1 Page 43 of 70

11 20 dB Bandwidth Measurement

Test Requirement: FCC CFR47 Part 15 Section 15.247
Test Method: ANSI C63.10
Test Mode: Test in fixing operating frequency at low, Middle, high channel.

11.1 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 = 30kHz, VBW = 100kHz

11.2 Test Result

Modulation Test Channel Bandwidth(MHz)
GFSK Low 0.940
GFSK Middle 0.940
GFSK High 0.940

Pi/4 DQPSK Low 1.258

Pi/4 DQPSK Middle 1.258

Pi/4 DQPSK High 1.258
8DPSK Low 1.258
8DPSK Middle 1.258
8DPSK High 1.258
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Test plots
GFSK Low Channel

Offs 0.50 dB * RBW 30 kHz
“Att 25 dB “ VBW 100 kHz D1[1] 0.88 dB
Batt Ref 15.50 dBm SWT 5ms 940.100000000 kHz
AL Occ Bw  856.287425149 kHZ
1pk |10 9Bm M1[1] -19.97 dBm
Max 2.401538900 GHz
01 0.750 dBrr e 1[1] ~17.58 dBm
/ 2.401568862 GHz
-10 dBm = T -18.61 dBm
p.?—ﬁ]]\/ 2.402425150 GHz
o odEm=D2 -19.250 BN
-30 dBm j/ -\\
-60 dBm
-70 dBm
-80 dBm
I
CF 2.402 GHz Span 3.0 MHz
GFSK Middle Channel
Offs 0.50 dB * RBW 30 kHz
“Att 25 dB “ VBW 100 kHz D1[1] 0.28 dB
Batt Ref 15.50 dBm SWT 5ms 940.100000000 kHz
AL Occ Bw  850.299401197 kHZ
1pk |10 9Bm M1[1] -17.13 dBm
Max D1 3.410 dBm 2.440538900 GHz
0 dBm HESE S 1[1] ~14.78 dBm
,J 2.440568862 GHz
-10 dBm ve 2112 -15.55 dBm
2 16.590 dB QL 2441419162 GHz
-20 dBm = \Al
-30 dBm {df‘ \

o

\.ﬂ"’“\

KM

-40 dBm
\.éff;;}:

-60 dBm

-70 dBm

-80 dBm
|

CF 2.441 GHz

Span 3.0 MHz
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GFSK High Channel

®

Offs 0.50 dB * RBW 30 kHz
At 25 dB  VBW 100 kHz D1[1] 1.75 dB
patt Ref 15.50 dBm SWT 5ms 940.100000000 kHz
r_ Occ Bw  850.299401198 kHz
1pk |10 9Bm M1[1] -21.35 dBm
Max 2.479532900 GHz
D1 0.720 dBn TR 1[1] -17.48 dBm
j 2.479562874 GHz
-10 dBm o TH1] -18.16 dBm
&1/\/ T21 2.480413174 GHz
o dBm=D2 -19.280 cj;{r .\/\
| /] A

-30 dBm
l /‘\n}‘\'f \\ P na
v

-40 dBm V L \l\“-
‘Vgofn;;{rjvj ‘\“\w'w

-60 dBm
-70 dBm
-80 dBm
I
CF 2.48 GHz Span 3.0 MHz
Pi/4 DQPSK Low Channel
Offs 0.50 dB * RBW 30 kHz
“Att 25 dB * VBW 100 kHz D1[1] 0.56 dB
Batt Ref 15.50 dBm SWT 5ms 1.257500000 MHz
1 Occ Bw 1.161676647 MHz
1pk |10 9Bm M1[1] -21.45 dBm
Max 2.401359300 GHz
D1 -1.160 dBm| f 1[1] 16.50 dBmj
j\mj 2.401407186 GHz
-10 dBm Th n\Jv T2 -15.64 dBm
| . 2.402568862 GHz
_ 1
=20 dBm—py; .31 169 dBm

-30 dBm
1) \,

WW T Y

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz Span 3.0 MHz
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Pi/4 DQPSK Middle Channel

Offs 0.50 dB * RBW 30 kHz
“Att 25 dB * VBW 100 kHz D1[1] 0.48 dB
Batt Ref 15.50 dBm SWT 5ms 1.257500000 MHz
1 Occ Bw 1.161676647 MHz
1pk |10 9Bm M1[1] -18.27 dBm
Max 2.440359300 GHz
D1 1.830 dBnm
0 dBm m A VNLELE -13.44 dBm
A 1, 2:440407186 GHz
-10 dBm T'z1f T2[1] -12.70 dBm
M3 1 2.441568862 GHz
S0 aBm—P2 -18.17F dBm \
-30 dBm b{}/ \J{\"
B A Far
-50 dBm
-60 dBm
-70 dBm
-80 dBm
I
CF 2.441 GHz Span 3.0 MHz
Pi/4 DQPSK High Channel
Offs 0.50 dB * RBW 30 kHz
“Att 25 dB * VBW 100 kHz D1[1] -0.06 dB
Batt Ref 15.50 dBm SWT 5ms 1.257500000 MHz
1 Occ Bw 1.167664671 MHz
1pk |10 9Bm M1[1] -20.29 dBm
Max 2.479359300 GHz
D1 -0.540 dBm 1[1] -16.10 dBm
}\f\/ 2.479401198 GHz
-10 dBm . T2 -15.49 dBm

-30 dBm

7
-20-dBm—D7 -20.540 dBm

.
Ti/""

2.480568862 GHz

ol

Y,

| I, Fan
WD‘EPTNu

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.48 GHz

Span 3.0 MHz

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




Reference No.: WTS16S0857819-1E V1

®

Page 47 of 70

8DPSK Low Channel

Offs 0.50 dB * RBW 30 kHz
“Att 25 dB “ VBW 100 kHz D1[1] 1.51 dB
Batt Ref 15.50 dBm SWT 5ms 1.257500000 MHz
AL Occ Bw 1.155688623 MHz
1pk |10 9Bm M1[1] -22.07 dBm
Max 2.401359300 GHz
0. dBmin .3 800 dBm T1[1] -15.39 dBm|
2.401425150 GHz
-10 dBm A MW -15.94 dBm
PHW | 2:402580838 GHz
R — v b
20dBM—p, 51 go¥ dgm
-30 dBm
] \al
) i N AAVAY vouve
-50 dBm
-60 dBm
-70 dBm
-80 dBm
I
CF 2.402 GHz Span 3.0 MHz
8DPSK Middle Channel
Offs 0.50 dB * RBW 30 kHz
“Att 25 dB “ VBW 100 kHz D1[1] 1.23 dB
Batt Ref 15.50 dBm SWT 5ms 1.257500000 MHz
AL Occ Bw 1.161676647 MHz
1pk |10 9Bm M1[1] -19.20 dBm
Max 2.440359300 GHz
D1 0.670 dBn J 1[1] ~13.75 dBm
2.440419162 GHz
-10 dBm Fy‘f’fw T2V 2 -13.42 dBm
M1 1 2.441580838 GHz
=20dBm—D2 -19.33 dBm \
-30 dBm
wﬂé}lj\)\\/ﬂln .I'\/J \(L FaTw.N A,
v LW Vi ‘U’
-50 dBm
-60 dBm
-70 dBm
-80 dBm
I
CF 2.441 GHz Span 3.0 MHz
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8DPSK High Channel

Offs 0.50 dB * RBW 30 kHz
“Att 25 dB * VBW 100 kHz D1[1] 0.88 dB
Batt Ref 15.50 dBm SWT 5ms 1.257500000 MHz
1 Occ Bw 1.161676647 MHz
1pk |10 9Bm M1[1] -21.85 dBm
Max 2.479359300 GHz
0 dBM o520 dBm T1i[1] -16.31 dBm|
J\f«\/ 2.479419162 GHz
- O sl
10 dBm e T - -16.14 dBm
» 2.480580838 GHz
1
-20 dBm
02 22243 dBm
-30 dBm
1) \al |
| ""If\r = '\Jvu V"
-50 dBm
-60 dBm
70 dBm
-80 dBm
I
CF 2.48 GHz Span 3.0 MHz

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




Reference No.: WTS16S0857819-1E V1 Page 49 of 70

12 Maximum Peak Output Power

Test Requirement: FCC CFR47 Part 15 Section 15.247
Test Method: ANSI C63.10
Test Limit: Regulation 15.247 (b)(1), For frequency hopping systems

operating in the 2400-2483.5 MHz band employing at least
75 non-overlapping hopping channels, and all frequency
hopping systems in the 5725-5850 MHz band: 1 watt. For all
other frequency hopping systems in the 2400-2483.5 MHz
band: 0.125 watts.

Test mode: Test in fixing frequency transmitting mode.

12.1 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 = 3MHz. VBW = 3MHz. Sweep = auto; Detector Function =
Peak.

3. Keep the EUT in transmitting at lowest, medium and highest channel individually. Record the

max value.///

12.2 Test Result

Modulation Test Channel Output Power (dBm) Limit (dBm)
GFSK Low 3.23 30
GFSK Middle 0.53 30
GFSK High 2.81 30

Pi/4 DQPSK Low 1.91 21

Pi/4 DQPSK Middle 4.62 21

Pi/4 DQPSK High 2.00 21
8DPSK Low 3.02 21
8DPSK Middle 5.29 21
8DPSK High 2.24 21
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Test plots
GFSK Low Channel

Offs 0.50 dB REBW 3 MHz
Att 25dB VBW 3 MHz M1[1] 3.23 dBm
Ref 15.50 dBm SWT 2.5ms 2.402132000 GHz

|
10 dDIII

1Pk M1

Max

OdBm‘ e

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm
]

CF 2.402 GHz Span 6.0 MHz

GFSK Middle Channel

Offs 0.50 dB REBW 3 MHz
Att 25dB VBW 3 MHz M1[1] 5.53 dBm
Ref 15.50 dBm SWT 2.5ms 2.441048000 GHz

| Fh
10 dBm 1
1Pk 3

Max | "1 [ ———]

0 dBma——""] -_"""‘*“-w.b_\

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm
]

CF 2.441 GHz Span 6.0 MHz
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Att 25dB
Ref 15.50 dBm
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GFSK High Channel

RBW 3 MHz
VBW 3 MHz M1[1]
SWT 2.5ms

2.81 dBm
2.479952000 GHz

|
10 dDIII
1Pk

Max

| ,___
0 dBm ] —

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm
]

CF 2.48 GHz

Span 6.0 MHz

Offs 0.50 dB
Att 25dB
Ref 15.50 dBm

Pi/4 DQPSK Low Channel

RBW 3 MHz
VBW 3 MHz M1[1]
SWT 2.5ms

1.91 dBm
2.402204000 GHz

10 dDIII
1Pk

Max

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm
]

CF 2.402 GHz

Span 6.0 MHz
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Pi/4 DQPSK Middle Channel

Offs 0.50 dB REBW 3 MHz
Att 25dB VBW 3 MHz M1[1] 4.62 dBm
Ref 15.50 dBm SWT 2.5ms 2.441096000 GHz

I
10 dBm 7
1Pk T

Max —T R e

0 dEm —— =

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm
]

CF 2.441 GHz Span 6.0 MHz

Pi/4 DQPSK High Channel

Offs 0.50 dB REBW 3 MHz
Att 25dB VBW 3 MHz M1[1] 2.00 dBm
Ref 15.50 dBm SWT 2.5ms 2.479856000 GHz

10 dDIII
1Pk

Max

OdBm‘ L ————]

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm
]

CF 2.48 GH=z Span 6.0 MHz
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Att 25dB
Ref 15.50 dBm
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8DPSK Low Channel

REBW 3 MHz
VBW 3 MHz
SWT 2.5ms

M1[1]

3.02 dBm
2.401952000 GHz

|
10 dDIII
1Pk

Max

0 dBm‘ i

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm
]

CF 2.402 GHz

Span 6.0 MHz

Offs 0.50 dB
Att 25dB
Ref 15.50 dBm

8DPSK Middle Channel

REBW 3 MHz
VBW 3 MHz
SWT 2.5ms

M1[1]

5.29 dBm
2.440988000 GHz

|
10 dDIII
1Pk
Max

0 dBmp=———"

!

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm
]

CF 2.441 GHz

Span 6.0 MHz
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8DPSK High Channel
Offs 0.50 dB RBW 3 MHz
Att 25 dB VBW 3 MHz M1[1] 2.24 dBm
Ref 15.50 dBm SWT 2.5ms 2.479940000 GHz

|
10 dDIII

1Pk M
Max -

0 dEm ] ———]

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm
]

CF 2.48 GH=z Span 6.0 MHz
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13 Hopping Channel Separation

Test Requirement:
Test Method:
Test Limit:

Test Mode:

13.1 Test Procedure

FCC CFR47 Part 15 Section 15.247

ANSI C63.10

Regulation 15.247(a)(1) Frequency hopping systems shall have
hopping channel carrier frequencies separated by a minimum of 25
kHz or the 20 dB bandwidth of the hopping channel, whichever is
greater. Alternatively, frequency hopping systems operating in the
2400-2483.5 MHz band may have hopping channel -carrier
frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided
the systems operate with an output power no greater than 1W.

Test in hopping transmitting operating mode.

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 = 30kHz. VBW = 100kHz , Span = 3.0MHz. 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

Modulation Test Channel Separation (MHZz) Result
GFSK Low 1.000 PASS
GFSK Middle 1.000 PASS
GFSK High 1.000 PASS

Pi/4 DQPSK Low 1.000 PASS
Pi/4 DQPSK Middle 1.000 PASS
Pi/4 DQPSK High 1.000 PASS
8DPSK Low 1.000 PASS
8DPSK Middle 1.000 PASS
8DPSK High 1.000 PASS
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Test plots
GFSK Low Channel

Offs 0.50 dB * RBW 30 kHz
“Att 25 dB * VBW 100 kHz D1[1] 0.44 dB
Batt Ref 15.50 dBm SWT 5ms 1.000000000 MHz
| M1[1] 0.48 dBm
1pk |10 9Bm 2.401829300 GHz
Max ‘ M‘,l 1
0 dEm ‘V‘ ’
-10 dBm n/v by vi V\,,
l\‘u r/‘/ P
o \\\
‘\
g
W
-60 dBm
-70 dBm
-80 dBm
I
CF 2.4025 GHz Span 3.0 MHz
GFSK Middle Channel
Offs 0.50 dB * RBW 30 kHz
“Att 25 dB * VBW 100 kHz D1[1] 0.11 dB
Batt Ref 15.50 dBm SWT 5ms 1.000000000 MHz
| M1[1] 3.41 dBm
1pk |10 9Bm M1 o 2.440829300 GHz
Max ‘
0 dBm‘ ,\/L..va\n A '\n\\
-10 dBm ., M A

"

o

"

V\\

\

-60 dBm

-70 dBm

-80 dBm

|

CF 2.4415 GHz

Span 3.0 MHz
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GFSK High Channel

Offs 0.50 dB * RBW 30 kHz
“Att 25 dB “ VBW 100 kHz D1[1] -0.22 dB
Batt Ref 15.50 dBm SWT 5ms 1.000000000 MHz
R | M1[1] 0.76 dBm
1pk |10 9Bm 2.478829300 GHz
Max ‘ MY]' 3:1
0 dBm JV\/‘-\,I\«\ o
-10 dBm A 5 n

i

—

b\

-30 dBpe
ot b
X, BT—I w“"
-50 dBm
-60 dBm
-70 dBm
-80 dBm
1
CF 2.4795 GHz Span 3.0 MHz
Pi/4 DQPSK Low Channel
Offs 0.50 dB * RBW 30 kHz
At 25 dB * VBW 100 kHz D1[1] -0.23 dB
Batt Ref 15.50 dBm SWT 5ms 1.000000000 MHz
| M1[1] -1.02 dBm
1pk |10 9Bm 2.401829300 GHz
Max M1 by

OdBm}

le PINAN

/\/M oLl
PN

Fal
Y

v

i\

LUA\.W,
-60 dBm
-70 dBm
-80 dBrlr.
CF 2.4025 GHz Span 3.0 MHz
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Offs 0.50 dB
“Att 25dB
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Batt Ref 15.50 dBm
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Pi/4 DQPSK Middle Channel

* RBW 30 kHz
* VBW 100 kHz D1[1] 0.12 dB
SWT 5ms 1.000000000 MHz

|
10 dDIII

M1[1] 2.00 dBm

2.440829300 GHz

h%;mf‘“\f A
"\aJ M"'\KW \U"‘A“\A

B

-60 dBm
-70 dBm
-80 dBm
I
CF 2.4415 GHz Span 3.0 MHz
Pi/4 DQPSK High Channel
Offs 0.50 dB * RBW 30 kHz
“Att 25 dB * VBW 100 kHz D1[1] -0.09 dB
Batt Ref 15.50 dBm SWT 5ms 1.000000000 MHz
| M1[1] -0.54 dBm
1pk |10 9Bm 2.478835300 GHz
Max ‘ M1
0 dBm‘ /'\/ M
-10 dBT.I//wA J\V. jMAﬂ“ ‘-'J\V A J'\Vnnfh \/\\
-20 dBm, \\
-30 dBimn |
i A
-50 dBm
-60 dBm
-70 dBm
-80 dBm
I

CF 2.4795 GHz

Span 3.0 MHz
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8DPSK Low Channel
Offs 0.50 dB * RBW 30 kHz

At 25 dB * VBW 100 kHz D1[1] 0.36 dB
Batt Ref 15.50 dBm SWT 5ms 1.000000000 MHz
R I M1[1] -1.88 dBm
1pk |10 9Bm 2.401829300 GHz

max | o |

10 dem n b

0, ]

A

-10 dBIL MUJRJW"“
i

-20 dBm

7 v

v

o

A

-50 dBm
-60 dBm
-70 dBm
-B0 dBm
1
CF 2.4025 GHz Span 3.0 MHz
8DPSK Middle Channel
Offs 0.50 dB * RBW 30 kHz
“Att 25 dB “ VBW 100 kHz D1[1] 0.20 dB
Batt Ref 15.50 dBm SWT 5irs 1.000000000 MHz
| M1[1] 0.66 dBm
1pk |10 9Bm 2.440829300 GHz
Max ‘ ni 1 )
v

b, il
e T

WA

-10 dBT‘./J

M

-60 dBm

-70 dBm

-80 dBm

|

CF 2.4415 GHz

Span 3.0 MHz
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8DPSK High Channel

Offs 0.50 dB RBW 30 kHz
Att 25 dB VEW 100 kHz D1[1] -0.23 dB
Ref 15.50 dBm SWT 5ms 1.000000000 MHz

| M1[1] -2.01 dBm
10 dBm 2.478829300 GHz
0 dBm‘ M1 L‘

P

A

-10 dBr|r. /J\Jr
-20 dBm

AT

V“\r‘v’\»\

A
Aoy
-60 dBm
-70 dBm
-80 dBlln
CF 2.4795 GHz Span 3.0 MHz
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14 Number of Hopping Frequency

Test Requirement: FCC CFR47 Part 15 Section 15.247
Test Method: ANSI C63.10
Test Limit: Regulation 15.247 (a)(1)(iii) Frequency hopping systems in

the 2400-2483.5 MHz band shall use at least 15 channels.

Test Mode: Test in hopping transmitting operating mode.

14.1 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 = 1MHz. VBW = 1MHz. Sweep = auto; Detector Function =
Peak. Trace = Max hold.

3. Allow the trace to stabilize. It may prove necessary to break the span up to sections. in order to
clearly show all of the hopping frequencies. The limit is specified in one of the subparagraphs of
this Section.

4. Set the spectrum analyzer: Start Frequency = 2.4GHz, Stop Frequency = 2.483GHz.
Sweep=auto;

14.2 Test Result

Test Plots: 79 Channels in total

GFSK
Offs 0.50 dB RBW 1 MHz
Att 25 dB VBW 1 MHz D1[1] -0.37 dB
Ref 15.50 dBm SWT 2.5ms 78.500000000 MHz
| M1[1] 2.96 dBm
1pk 2 9B 2.401750000 GHz
P e A vt o mimim PR D1
Max ““"-\1
dBm \l
-10 dBm \
-20 dBm \
-30 dBm
-40 dBm WI
-50 dBm
-60 dBm
-70 dBm
-80 dBm
1
Start 2.4 GHz Stop 2.4835 GHz
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Pi/4 DQPSK
Offs 0.50 dB * RBW 1 MHz
* ALt 25 dB “ VBW 1 MHz D1[1] -0.23 dB
Batt Ref 15.50 dBm SWT 2.5ms 78.500000000 MHz
R I M1[1] 1.40 dBm
1pk |10 dBm 2.401750000 GHz
Max e i A SR, dBm
2.483500000 iz
-20 dBm \\
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
-B0 dBm
L
Start 2.4 GHz Stop 2.4835 GHz
8DPSK
Offs 0.50 dB * RBW 1 MHz
* ALt 25 dB “ VBW 1 MHz D1[1] -0.57 dB
Batt Ref 15.50 dBm SWT 2.5ms 78.420000000 MHz
| M1[1] 2.00 dBm
1P |19 4Bm 2.401830000 GHz
Max NWW"MWWMM‘[}E
dBm ‘\
-10 dBm \
-20 dBm \
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
-B0 dBm
L

Start 2.4 GHz

Stop 2.4835 GHz
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15 Dwell Time

Test Requirement:
Test Method:
Test Limit:

Test Mode:

15.1 Test Procedure

Page 63 of 70

FCC CFR47 Part 15 Section 15.247

ANSI C63.10

Regulation 15.247(a)(1)(iii) Frequency hopping systems in
the 2400-2483.5 MHz band shall use at least 15 channels.
The average time of occupancy on any channel shall not be
greater than 0.4 seconds within a period of 0.4 seconds
multiplied by the number of hopping channels employed.
Frequency hopping systems may avoid or suppress
transmissions on a particular hopping frequency provided
that a minimum of 15 channels are used.

Test in hopping transmitting operating mode.

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

the spectrum.

2. Set spectrum analyzer span = 0. Centred on a hopping channel;

3. Set RBW = 1MHz and VBW = 3MHz.Sweep = as necessary to capture the entire dwell time per
hopping channel. Set the EUT for DH5, DH3 and DH1 packet transmitting.

4. Use the marker-delta function to determine the dwell time. If this value varies with different

modes of operation (e.g.. data rate. modulation format. etc.). repeat this test for each variation.

The limit is specified in one of the subparagraphs of this Section. Submit this plot(s).

15.2 Test Result

DH5 Packet permit maximum 1600/ 79 / 6 hops per second in each channel (5 time slots RX, 1

time slot TX).

DH3 Packet permit maximum 1600/ 79 / 4 hops per second in each channel (3 time slots RX, 1

time slot TX).

DH1 Packet permit maximum 1600 / 79 /2 hops per second in each channel (1 time slot RX, 1 time

slot TX). So, the Dwell Time can be calculated as follows:

Data Packet Dwell Time(s)

DH5 1600/79/6*0.4*79*(MkrDelta)/1000
DH3 1600/79/4*0.4*79*(MkrDelta)/1000
DHA1 1600/79/2*0.4*79*(MkrDelta)/1000
Remark: Mkr Delta is once pulse time.

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



Reference No.: WTS16S0857819-1E V1 Page 64 of 70
. pulse . I
Modulation Data Packet Channel . Dwell Time(s) Limits(s)
time(ms)
Low 2.880 0.307 0.4
GFSK DH5 middle 2.880 0.307 0.4
High 2.880 0.307 0.4
Low 2.880 0.307 0.4
Pi/4ADQPSK DH5 middle 2.880 0.307 0.4
High 2.880 0.307 0.4
Low 2.880 0.307 0.4
8DPSK DH5 middle 2.880 0.307 0.4
High 2.880 0.307 0.4
Remark: only the worst data were recorded.
Test Plots
GFSK DH5 Low Channel
&
Offs 0.50 dB RBW 1 MHz
Att 25 dB VBW 3 MHz D1[1] -0.34 dB
Ref 15.50 dBm SWT 4ns 2.880000000 ms
R | M1[1] 3.81 dBm
1pk | 10 9Bm T 2.000800000 ps
Max )
-10 dBm
TRG -12.500 dBm
-20 dBm
-30 dBm
-40 dBm
WL Ln
B "
-60 dBT'.
-70 dBm
-80 dBT
CF 2.402 GHz 400.0 ps/
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GFSK DH5 Middle Channel

Offs 0.50 dB * RBW 1 MHz
“Att 25 dB *VBW 3 MHz D1[1] -0.37 dB
Batt Ref 15.50dBm  * SWT 4ns 2.880000000 ms

M1[1] 6.05 dBm
2.000000000 ps
F 3

|
10 dBm—#4+
1Pk

Max

OdBm‘

-10 dBm
TRG -12.500 dBm

-20 dBm

-30 dBm

-40 dBm

SGl | l.
Trg "M
vid |

-60 dBm

-70 dBm

-80 dBm
|

CF 2.441 GHz 400.0 ps/

GFSK DH5 High Channel

Offs 0.50 dB * RBW 1 MHz

“Att 25 dB “VBW 3 MHz D1[1] -0.28 dB
patt Ref 15.50 dBm * SWT 4ms 2.880000000 ms
L6 db | M1[1] 2.82 dBm
1PK SmTa1 2'0003?0000 us
Max ‘

OdBm‘ 3

-10 dBm
TRG -12.500 dBm

-20 dBm

-30 dBm

-40 dBm

Gl

‘lali[l.; w | v d |

-60 dBm

-70 dBm

-80 dBm
|

CF 2.48 GHz 400.0 ps/
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Pi/4ADQPSK DHS5 Low Channel

Offs 0.50 dB * RBW 1 MHz
“Att 25dB “VBW 3 MHz D1[1]

Batt Ref 15.50 dBm * SWT 4ms 2.880000000 ms

-0.54 dB

I M1[1
10 dDIII I ]
M1

1[,,_,_“’ A S

1Pk
Max

2.50 dBm

2.000000000 ps
D1

0 dEm

-10 dBm

TRG -12.500 dE

-20 dBm

-30 dBm

-40 dBm

vid

-60 dBm

-70 dBm

-80 dBm
|

CF 2.402 GHz 400.0 ps/

Pi/ADQPSK DH5 Middle Channel

Offs 0.50 dB * RBW 1 MHz
“Att 25dB “VBW 3 MHz D1[1]

Batt Ref 15.50 dBm * SWT 4ms 2.880000000 ms

-0.55 dB

10 dB | M1[1]
ipk oITr l\"]l

4.66 dBm
2,[}008{][]000 us

May o PR .

F 3

-10 dBm

TRG -12.500 dBm

-20 dBm

-30 dBm

-40 dBm

Gl

Trg

vid

-60 dBm

-70 dBm

-80 dBm

|

CF 2.441 GHz 400.0 ps/
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Pi/ADQPSK DH5 High Channel

®

Offs 0.50 dB * RBW 1 MHz

“Att 25dB “VBW 3 MHz

Batt Ref 15.50 dBm * SWT 4ms

D1[1] -0.53 dB

2.880000000 ms

|
10 dDIII

1Pk
Max

‘ M1
A
0 dEm -

M1[1] 1.63 dBm

2.000000000 ps
D1

-10 dBm

TRG -12.500 dBm

-20 dBm

-30 dBm

-40 dBm

Trg

vid |

-60 dBm

-70 dBm

-80 dBm
|

CF 2.48 GHz

400.0 ps/

8DPSK DH5 Low Channel

Offs 0.50 dB * RBW 1 MHz

“Att 25dB “VBW 3 MHz D1[1]
Batt Ref 15.50 dBm * SWT 4ms

-0.78 dB
2.880000000 ms

|
10 dDIII

M1[1]

h ”, YN T

1Pk M1
Max ‘

2.49 dBm
2.000000000 ps
oot At DL

L

-10 dBm

TRG -12.500 dBm

-20 dBm

-30 dBm

-40 dBm

Trg

vid

-60 dBm

-70 dBm

-B0 dBm
|

CF 2.402 GHz

400.0 ps/
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Batt

1Pk
Max

Gl
Trg

vid

Offs 0.50 dB
Att 25dB
Ref 15.50 dBm
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8DPSK DH5 Middle Channel

* RBW 1 MHz

“VBW 3 MHz

D1[1]

* SWT 4ms

-0.79 dB
2.880000000 ms

|
10 dDIII l\,’]l

M1[1]

Puma-lard,

4.63 dBm

T_" ”

2. UOOBP[]OOO us
'y

0 dEm

-10 dBm J

-20 dBm

TRG -12.500 dE

-30 dBm

-40 dBm

-—e

-60 dBm

-70 dBm

-80 dBm
|

CF 2.441 GHz

400.0 ps/

"

Batt

1Pk
Max

Gl
Trg

vid

Offs 0.50 dB
Att 25dB
Ref 15.50 dBm

8DPSK DH5 High Channel

* RBW 1 MHz

“VBW 3 MHz

D1[1]

* SWT 4ms

-0.74 dB
2.880000000 ms

|
10 dDIII

M1[1]

1
L hdited

1.61 dBm)
2.000000000 ps

w1

‘ M
b 1r

0 dEm

-10 dBm

TRG -12.500 dBr

-20 dBm

-30 dBm

-40 dBm

-60 dBm

-70 dBm

-80 dBm
|

CF 2.48 GHz

400.0 ps/
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16 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, fulfil the requirement of this section.

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



Reference No.: WTS16S0857819-1E V1 Page 70 of 70

17 RF Exposure

Remark: refer to SAR test report: WTS16S0857820E
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