=N
Maxwell
FCC PART 15 SUBPART C TEST REPORT
FCC PART 15.247
Report Reference No....................... : MWR1411000403
FCC ID....ccovveeereeeceeeecnanens : RQQHLT-E425
Compiled by . o _ /l/l ;
( position+printed name+signature)..: [ ile administrators Martin Ao / iy
Supervised by _ _ /l/l "
( position+printed name+signature)..: 1est Engineer Martin Ao / i

Approved by _
( position+printed name+signature)..: Manager Dixon Hao

Date of iSSU€.......cccvvviiiiiiiiiiiiec, . Nov 19, 2014

Representative Laboratory Name.: Maxwell International Co., Ltd.

Room 509, Hongfa Center Building, Baoan District, Shenzhen,

AdAress.......oooveeeeiiiiiiee : Guangdong, China

Testing Laboratory Name............... . Shenzhen CTL Testing Technology Co., Ltd.
Floor 1-A, Baisha Technology Park, No. 3011, Shahexi Road,

AdAress.......cooeeeiiiiei : Nanshan, Shenzhen.China

Applicant’s name.............................. : HYUNDAI CORPORATION

AdAress.......oovivieiiieeeecee e : 140-2, Kye-dong, Chongro-ku, Seoul, South Korea

Test specification............................ :

Standard...........cccoocoiiiiiiii . FCC Part 15.247: Operation within the bands 902-928 MHz,
2400-2483.5 MHz and 5725-5850 MHz

TRF Originator..........cccccoevveviiviennne . Maxwell International Co., Ltd.

Master TRF........cccooveieiieeeee :  Dated 2011-05

Maxwell International Co., Ltd. All rights reserved.

This publication may be reproduced in whole or in part for non-commercial purposes as long as the
Maxwell International Co., Ltd. as copyright owner and source of the material.

Maxwell International Co., Ltd. takess no responsibility for and will not assume liability for damages
resulting from the reader's interpretation of the reproduced material due to its placement and context.

Test item description.............cc........ :  Mobile Phone

Trade Mark........ccoovevievinienenieeee, : HYUNDAI

Manufacturer...................cocoeverennn. . WASAM TECHNOLOGY (SHEN ZHEN) CO.,LTD.

Model/Type reference........................ . E425

Listed Models .........ccceeevievieiieienne, . E420

Modulation Type.......cccoovveveeeeenennen. . GFSK,8DPSK,m/4DQPSK

Operation Frequency............cc.......... : From 2402MHz to 2480MHz

Rating......cccoovveeiiiiiieicecee . DC3.70v

Hardware version............ccccceeveeenene. : DR315 V0.1

Software version ..........cccccceeeeeveenenn. . S11P_HS_W412_HYUNDAI_B24859 2014-10-
;2_64P8_32P8_FWVGA_W25[D]_GpsL_DC_FL_GS_LE D 17055

Result........ccccoeevvviiviiiiiiiiieeveeeen.. PASS




=N
Maxwell Page 2 of 57 Report No.: MWR1411000403

TEST REPORT

Test Report No. : MWR1411000403 ';::eff’ ég::
Equipment under Test : Mobile Phone
Model /Type : E425
Listed Models : E420
Applicant : HYUNDAI CORPORATION
Address : 140-2, Kye-dong, Chongro-ku, Seoul, South Korea
Manufacturer : WASAM TECHNOLOGY (SHEN ZHEN) CO.,LTD.

: B,F Building, (Henggiang Industrial Park), Bogang Taifeng
Address Industrial Zone, Shajing Town, Bao'an District, Shenzhen,
China.

Test Result: PASS

The test report merely corresponds to the test sample.
It is not permitted to copy extracts of these test result without the written permission of the test
laboratory.
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1. TEST STANDARDS

The tests were performed according to following standards:

FCC Rules Part 15.247: Frequency Hopping, Direct Spread Spectrum and Hybrid Systems that are in
operation within the bands of 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz.
ANSI C63.10-2009: American National Standard for Testing Unlicensed Wireless Devices
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2. SUMMARY

2.1. General Remarks

Date of receipt of test sample : 1 Oct 10, 2014
Testing commenced on : | Oct 11, 2014
Testing concluded on . | Nov 17, 2014

2.2. Product Description

The HYUNDAI CORPORATION’s Model: E425 or the “EUT” as referred to in this report; more general
information as follows, for more details, refer to the user's manual of the EUT.

Name of EUT Mobile Phone

Model Number E425

FCCID RQQHLT-E425

Modilation Type GMSK for GSM/GPRS;QPSK for WCDMA
Antenna Type Internal

GSM/EDGE/GPRS Supported GPRS

Extreme temp. Tolerance -30°C to +50°C

Extreme vol. Limits 3.40VDC to 4.20VDC (nominal: 3.70VDC)
GSM Operation Frequency Band GSM 850MHz/ PCS 1900MHz

GSM Release Version R99

GPRS operation mode Class B

GPRS Multislot Class 12

EGPRS Multislot Class Only support downlink mode

2.3. Equipment Under Test
Power supply system utilised

Power supply voltage 0| 120V /60 Hz O| 115V / 60Hz
0|12V DC 0|24V DC
@| Other (specified in blank below)

DC 3.70V

2.4. Short description of the Equipment under Test (EUT)

E425 is subscriber equipment in the WCDMA/GSM system. The HSPA/UMTS frequency band is Band II,
Band IV; The GSM/GPRS/EDGE (EDGE downlink only) frequency band includes GSM850 and GSM900 and
DCS1800 and PCS1900, but only Band Il and Band V and GSM850 and PCS1900 bands test data included in
this report. The Mobile Phone implements such functions as RF signal receiving/transmitting, HSPA/UMTS
and GSM/GPRS/EDGE protocol processing, voice, video MMS service, GPS and WIFI etc. Externally it
provides micro SD card interface, earphone port (to provide voice service) and SIM card interface. It also
provides Bluetooth module to synchronize data between a PC and the phone, or to use the built-in modem of
the phone to access the Internet with a PC, or to exchange data with other Bluetooth devices.

NOTE: Unless otherwise noted in the report, the functional boards installed in the units shall be selected from
the below list, but not means all the functional boards listed below shall be installed in one unit.

2.5. EUT operation mode
The EUT has been tested under typical operating condition. There are EDR (Enhanced Data Rate) and BDR

(Basic Data Rate)mode.The Applicant provides communication tools software to control the EUT for staying in
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continous transmitting and receiving mode for testing. There are 79 channels of EUT, and the test carried out

at the lowest channel, middle channel and highest channel .

Channel Frequency(MHz) Channel Frequency(MHz)
00 2402 40 2442
01 2403 41 2443
02 2404 42 2444
03 2405 43 2445
04 2406 44 2446
05 2407 45 2447
06 2408 46 2448
07 2409 47 2449
08 2410 48 2450
09 2411 49 2451
10 2412 50 2452
11 2413 51 2453
12 2414 52 2454
13 2415 53 2455
14 2416 54 2456
15 2417 55 2457
16 2418 56 2458
17 2419 57 2459
18 2420 58 2460
19 2421 59 2461
20 2422 60 2462
21 2423 61 2463
22 2424 62 2464
23 2425 63 2465
24 2426 64 2466
25 2427 65 2467
26 2428 66 2468
27 2429 67 2469
28 2430 68 2470
29 2431 69 2471
30 2432 70 2472
31 2433 71 2473
32 2434 72 2474
33 2435 73 2475
34 2436 74 2476
35 2437 75 2477
36 2438 76 2478
37 2439 77 2479
38 2440 78 2480
39 2441

2.6. Internal Identification of AE used during the test

AE ID* Description
AE1 Charger
AE1

Model: E425

INPUT: 100-300V 50/60HZ 0.15A
OUTPUT: 5.0VDC=====500mAh

*AE ID: is used to identify the test sample in the lab internally.
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2.7. Related Submittal(s) / Grant (s)

This submittal(s) (test report) is intended for FCC ID: RQQHLT-E425 filing to comply with Section 15.247 of
the FCC Part 15, Subpart C Rules.

2.8. Modifications

No modifications were implemented to meet testing criteria.
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3.1. Address of the test laboratory

Shenzhen CTL Testing Technology Co., Ltd.

Floor 1-A, Baisha Technology Park, No. 3011, Shahexi Road, Nanshan, Shenzhen,China

The sites are constructed in conformance with the requirements of ANSI C63.7, ANSI C63.4 (2003)
and CISPR Publication 22.

3.2. Test Facility

Report No.: MWR1411000403

The test facility is recognized, certified, or accredited by the following organizations:

FCC-Registration No.: 970318

Shenzhen CTL Testing Technology Co., Ltd. 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 970318, Dec 19, 2013

3.3. Environmental conditions

During the measurement the environmental conditions were within the listed ranges:

Temperature:
Humidity:

Atmospheric pressure:

3.4. Test Conditions

15-35°C

30-60 %

950-1050mbar

Test Conditions

Test Case : = —
Configuration Description
Meas. Method ANSI C63.10:2009
Test Environment NTNV

20dB Emission
Bandwidth (EBW)

EUT Conf.

TM1_DH5_Ch00,TM1_DH5_Ch39,TM1_DH5_Ch78,TM2
_2DH5_Ch00,TM2_2DH5_Ch39,TM2_2DH5_Ch78,TM3
“3DH5_Ch00,TM3_3DH5_Ch39,TM3_3DH5_Ch78,
TM4 DH5 Ch00,TM4 DH5 Ch19,TM4 DH5 Ch39.

Carrier Frequency

Meas. Method

ANSI C63.10:2009

Test Environment

NTNV

Separation EUT Conf. TM1_DH5 Hop,TM2_2DH5_Hop, TM3_3DH5_Hop,
Number of Hoooin Meas. Method ANSI C63.10:2009

ppIng Test Environment NTNV
Channel

EUT Conf.

TM1_DHS5_Hop,TM2_2DH5_Hop,TM3_3DH5_Hop,

Time of Occupancy
(Dwell Time)

Meas. Method

ANSI C63.10:2009

Test Environment

NTNV

EUT Conf.

TM1_DH5_Ch39,TM2_2DH5_Ch39,TM3_3DHS5_Ch39.

Maximum Peak
Conducted Output Power

Meas. Method

ANSI C63.10:2009

Test Environment

NTNV

EUT Conf.

TM1_DH3_Ch00,TM1_DH3_Ch39,TM1_DH3_Ch78,TM2
_2DH3_Ch00,TM2_2DH3_Ch39,TM2_2DH3_Ch78,TM3
“3DH3_Ch00,TM3_3DH3_Ch39,TM3_3DH3_Ch78,
TM4 DH3 Ch00,TM4 DH3 Ch19,TM4 DH3_Ch39.

Bandedge spurious
emission
(Conducted)

Meas. Method

ANSI C63.10:2009

Test Environment

NTNV

EUT Conf.

TM1_DH3_Ch00,TM1_DH3_Ch78,TM2_2DH3_Ch00,TM
2 2DH3_Ch78,

TM3_3DH3_Ch00,TM3_3DH3_Ch78.
TM4_DH3_Ch00,TM4 DH3_Ch39.

Conducted RF Spurious

Meas. Method

ANSI C63.10:2009
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Emission Test Environment NTNV

EUT Conf.

TM1_DH5_Ch00, TM1_DH5_Ch39, TM1_DH5_Ch78,
TM2_2DH5_Ch00, TM2_2DH5_Ch39,
TM2_2DH5_Ch78, TM3_3DH5_Ch00,
TM3_3DH5_Ch39, TM3_3DH5_Ch78.

TM4_DH5 Ch00,TM4 DH5 Ch19,TM4 DH5 Ch39.

Meas. Method

Radiated Emissions in
the Restricted Bands

ANSI C63.10:2009

30 MHz to 1 GHz:

Pre: RBW=100kHz; VBW=300kHz; Det. = Peak.

Final: RBW=120kHz; Det. = CISPR Quasi-Peak.

1 GHz to 26.5GHz:

Average: RBW=1 MHz; VBW= 10Hz; Det. = Peak;
Sweep-time= Auto; Trace = Single.

Peak: RBW=1 MHz; VBW= 3 MHz; Det. = Peak; Sweep-
time= Auto;

Trace= MaxHold * 100.

Test Environment

NTNV

30 MHz-1GHz TM1_DH5_Ch00 (Worst Conf.).

EUT Conf.

1-18 GHz: TM1_DH5_Ch00, TM1_DH5_Ch39,
TM1_DHS5_Ch78, (Worst Conf.).

Test Conditions

Test Case : = —
Configuration Description
. Measurement Method AC mains conducted.
égizgi\gr?; Line Conducted Test Environment NTNV
EUT Configuration TM1 DH5 Ch39. (Worst Conf.).

Note: For Radiated Emissions, By preliminary testing and verifying three axis (X, Y and Z) position of EUT
transmitted status, it was found that “Z axis” position was the worst, then the final test was executed the worst

condition and test data were recorded in this report.

3.5. Test Description

FCC PART 15 15.247

FCC Part 15.207 AC Power Conducted Emission PASS
FCC Part 15.247(a)(1)(i) 20dB Bandwidth PASS
FCC Part 15.247(d) Spurious RF Conducted Emission PASS
FCC Part 15.247(b) Maximum Peak Output Power PASS
FCC Part 15.247(b) Pseudorandom Frequency Hopping Sequence PASS
FCC Part 15.247(a)(1)(iii) Number of hopping frequency& Time of Occupancy PASS
FCC Part 15.247(a)(1) Frequency Separation PASS
FCC Part 15.109/ 15.205/ 15.209 Radiated Emissions PASS
FCC Part 15.247(d) Band Edge Compliance of RF Emission PASS
FCC Part 15.203/15.247 (b) Antenna Requirement PASS

Remark: The measurement uncertainty is not included in the test result.

3.6. Statement of the measurement uncertainty

The data and results referenced in this document are true and accurate. The reader is cautioned that there
may be errors within the calibration limits of the equipment and facilities. The measurement uncertainty was
calculated for all measurements listed in this test report acc. to CISPR 16 - 4 ,Specification for radio
disturbance and immunity measuring apparatus and methods — Part 4: Uncertainty in EMC

Measurements® and is documented in the Shenzhen CTL Testing Technology Co., Ltd. quality system acc. to
DIN EN ISO/IEC 17025. Furthermore, component and process variability of devices similar to that tested may
result in additional deviation. The manufacturer has the sole responsibility of continued compliance of the

device.

Hereafter the best measurement capability for Shenzhen CTL Testing Technology Co., Ltd.

is reported:
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Report No.: MWR1411000403

Test Items

Measurement Uncertainty

Notes

Frequency stability 25 Hz (1)
Transmitter power conducted 0.57 dB (1)
Transmitter power Radiated 2.20dB (1)
Conducted spurious emission 9KHz-40 GHz 1.60 dB (1)
Radiated spurious emission 9KHz-12.75 GHz 2.20dB (1)
Conducted Emission 9KHz-30MHz 3.39 dB (1)
Radiated Emission 9KHz-30MHz 2.88 dB (1)
Radiated Emission 30~1000MHz 4.24 dB (1)
Radiated Emissio 1~18GHz 5.16 dB (1)
Radiated Emissio 18-40GHz 5.54 dB (1)

Occupied Bandwidth

(1)

Emission Mask

(1)

Modulation Characteristic

(1)

Transmitter Frequency Behavior

(1)

(1) This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=1.96.

3.7. Equipments Used during the Test

AC Power Conducted Emission
Item | Test Equipment Manufacturer Model No. Serial No. Last Cal.
1 Artificial Mains Rohde&Schwarz ENV216 101316 2014/07/02
2 EMI Test Receiver Rohde&Schwarz ESCI3 103710 2014/07/02
3 Pulse Limiter Com-Power LIT-153 53226 2014/07/01
4 EMI Test Software Rohde&Schwarz ES-K1V1.71 N/A N/A
5 | RF Cable4 / Cable000001 / 2014/07/06
Radiated Emission
Item | Test Equipment Manufacturer Model No. Serial No. Last Cal.
1 Bilog Antenna Sunol Sciences Corp. JB1 A061713 2014/07/12
2 EMI TEST Receivcer Rohde&Schwarz ESCI3 103710 2014/07/02
3 | EMI TEST Software Audix E3 N/A N/A
4 EMI TEST Software Rohde&Schwarz ESK1 N/A N/A
5 | HORN ANTENNA Sunol Sciences Corp. | DRH-118 A062013 2014/07/12
6 | Amplifer HP 8447D 3113A07663 | 2014/10/26
7 | Preamplifier HP 8349B 3155A00882 | 2014/07/03
8 | Amplifer Compliance Direction | pap4_4060 129 2014/07/03
systems
9 Loop Antenna Rohde&Schwarz HFH2-Z2 100020 2014/06/29
10 | TURNTABLE MATURO TT2.0 o N/A
11 | ANTENNA MAST MATURO TAM-4.0-P o N/A
12 | Horn Antenna SCHWARZBECK BBHA9170 25849 2014/06/21
13 | Spectrum Analyzer Rohde&Schwarz FSU26 201148 2014/07/02
14 | RF Cable 5 / Cable000005 / 2014/07/06
15 | RF Cable 6 / Cable000006 / 2014/07/06
Maximum Peak Output Power / Power Spectral Density / 6dB Bandwidth / Band Edge Compliance of RF
Emission / Spurious RF Conducted Emission
Item | Test Equipment Manufacturer Model No. Serial No. Last Cal.
1 Spectrum Analyzer Rohde&Schwarz FSU26 201148 2014/07/02
2 Power Sensor Rohde&Schwarz NRR-Z81 256697 2014/07/02
3 MXA Signal Analyzer Agilent N9020A MY53420615 | 2014/05/12
4 | RF Cable1 / Cable000001 / 2014/07/06
The Cal.Interval was one year
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4. TEST CONDITIONS AND RESULTS

4.1. AC Power Conducted Emission

TEST CONFIGURATION

nhielded Footnd

EUT

Test
Fecewer

LIEM

Adapter [

TEST PROCEDURE

1.

el N

7.
8.

The equipment was set up as per the test configuration to simulate typical actual usage per the user’s
manual. The EUT is a tabletop system, a wooden table with a height of 0.8 meters is used and is placed
on the ground plane as per ANSI C63.10-2009.

Support equipment, if needed, was placed as per ANSI C63.10-2009

All'l/O cables were positioned to simulate typical actual usage as per ANSI C63.10-2009

The EUT received DC5V power from the adapter, the adapter received AC120V/60Hz power through a
Line Impedance Stabilization Network (LISN) which supplied power source and was grounded to the
ground plane.

All support equipments received AC power from a second LISN, if any.

The EUT test program was started. Emissions were measured on each current carrying line of the EUT
using a spectrum Analyzer / Receiver connected to the LISN powering the EUT. The LISN has two
monitoring points: Line 1 (Hot Side) and Line 2 (Neutral Side). Two scans were taken: one with Line 1
connected to Analyzer / Receiver and Line 2 connected to a 50 ohm load; the second scan had Line 1
connected to a 50 ohm load and Line 2 connected to the Analyzer / Receiver.

Analyzer / Receiver scanned from 150 KHz to 30MHz for emissions in each of the test modes.

During the above scans, the emissions were maximized by cable manipulation.

AC Power Conducted Emission Limit

For intentional device, according to § 15.207(a) AC Power Conducted Emission Limits is as following :

Fr n Maximum RF Line Voltage (dBuV)
‘?ﬁ'ntl'_fz)cy CLASS A CLASS B
Q.P. Ave. Q.P. Ave.
0.15-0.50 79 66 66-56* 56-46*
0.50 - 5.00 73 60 56 46
5.00 - 30.0 73 60 60 50

* Decreasing linearly with the logarithm of the frequency

TEST RESULTS
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Note: We tested Conducted Emission of GFSK, /4 DQPSK and 8DPSK mode from 0.15 KHz to 30MHz (DH1,

DH3 and DH5) and all channels (low, middle and high), recorded the worst case data at GFSK DH5 middle
channel.

SCAN TABLE: "Voltage (SK-30M)FIN"

Short Description: L50K=30M Voltage
Lewvel [dBuv]
m____T _____ B Smam ik Dl ) Rl RS BLARE Toul [N (RS i SRR | PR A (AR i PEre mamt) Rty e o] e W L | I
1 1 1 1 1 1 1 11 1 1 1 1 1 I 1 1 1 1 1
) S e A e Rcm e s Thate e & oy St
1 1 1 1 1 1 [ | 1 1 | i 1 I 1 1 1 1 1
ﬂ]:TT:TTTTE‘thiq;;:F——P—h—P—P+ —————————— fm———— = = = = - — — e - .
' | PR T . 1 e P ) I VO | '
m I' 1 - _I T ) ) T T T T T T 1
A - [ T - — T T T 1 [ T | 1 1
= i deit
) 1 1
30
20
150k 300k 400 G0k 500K 1M M M 4M 5M BM BM O 10M 206 30M
Frequency [Hz]
X X x MES

MEASUREMENT RESULT:

Freguency Level Tranad Limit Margin Detector Line PE
MHz dBuV dB dBuv dB
D.168000 45.50 16.3 65.1 5.6 QP 4 GHD
(.199500 47.30 10.4 63.6 16.3 QF KN GND
0.609%000 41 .80 10.3 56.0 14.2 QP N GHD
1.000500 32.10 10.3 56.0 23.9 0oP N GND
3.102000 13.60 10.3 56.0 22.4 QP N GND
5.653500 25.00 10.3 e0.0 31.0 QP N GHD
MEASUREMENT RESULT:
Fraguency Level Tranad Limit Margin Detector Line BE
MHz dBpV dB dBpv ds
0.208500 25.20 10,4 53.3 28.1 AV N GHD
. 604500 29.20 10.3 46.0 l&.8 AV N GND
2.112000 21.40 10.3 48.0 24.8 AV N GHND
3.01&6500 22.00 10,3 45.0 24.0 AV it GHND
5.568000 17.10 10.3 50.0 32.9% AV N GND
13.114500 17.50 10.7 50.0 2.5 AV N GHD
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SCAN TABLE: "Voltage (9K-30M)FIN"
Short Desacription: I50K-30M Voltage

Level [dBuV]

1 1 1

i i i
a L i i i
1508 00k 400k GO0k BO0D& 1M M M 4M M EM O BM 10M 200 30M
Frequency [Hz]

x x nMED

MEASUREMENT RESULT:

Fraguency Level Transd Limit Margin Detector Line FE
MHEz dBpv dB dBuv dB
0.177000 44.30 10.:3 6d.6 20.3 QP L1 GND
0.1959500 46.20 10.4 63.6 17.4 QP Ll GND
0.613500 47.20 10.3 56.0 8.8 QF Ll GND
2.0838500 39.10 10.:3 56.0 16.9 QP Ll GND
.115500 40.40 10.:3 56.0 15.6 QP L1l GHD
5.894000 34.90 10.3 60.40 2.1 oQF Ll GND
MEASUREMENT RESULT:
Ffequency Level Transd Limit Margin Detector Line FE
MH=z dBpV dB dBpV dB
0.177000 25.00 10.3 54.6 29.6 AV Ll GND
0.204000 30.50 10.4 53.4 22.9 AV L1 GHD
0.591000 34.70 10.3 46.0 11.3 AW L1 GND
2.139000 27.10 10.3 46.0 18.5% AV L GND
3.111000 26,60 10.3 46.0 19.4 AV Ll GND
5.712000 22.80 10,3 50.0 271.2 AV L1l GND
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4.2. Radiated Emission

TEST CONFIGURATION

Frequency range 9KHz — 30MHz

Turntable iLoop antenna

Test
Receiver

0.8 m

E—

Ground Plane Coaxial Cable

Frequency range 30MHz — 1000MHz

VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

M

Semi-Anechoic Chamber T _____F
Imtogm |
l Antenna I|
(|
[ael EUT BV UL & —
T L | T ﬂ .
80 cm - = k_ -

Turntable — T

‘- Ground Plane

Measurement|[

Instrument 1 oyo| |[Controlle

L 1

Contrel Room

Frequency range above 1GHz-25GHz

VWYYV

Semi-Anechoic Chamber T [ ['HT
L

Imto4m

Turntable

| ‘e Ground Plane

Measurement[ ]
Above 1GHz onlyJ Instrument | 11 gy0| [Controlled

L J

Control Room




“‘_"\;‘\

Maxwell

Page 15 of 57 Report No.: MWR1411000403

TEST PROCEDURE

1. The EUT was placed on a turn table which is 0.8m above ground plane.
Maximum procedure was performed by raising the receiving antenna from 1m to 4m and rotating the turn
table from 0°C to 360°C to acquire the highest emissions from EUT

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

4. Repeat above procedures until all frequency measurements have been completed.

5. The EUT minimum operation frequency was 32.768kHz and maximum operation frequency was

2480MHz.so radiated emission test frequency band from 9KHz to 25GHz.

Field Strength Calculation

The field strength is calculated by adding the Antenna Factor and Cable Factor and subtracting the
Amplifier Gain and Duty Cycle Correction Factor(if any) from the measured reading. The basic equation with a
sample calculation is as follows:

FS=RA + AF + CL - AG

Where FS = Field Strength CL = Cable Attenuation Factor (Cable Loss)

RA = Reading Amplitude AG = Amplifier Gain

AF = Antenna Factor

For example
Frequency FS RA AF CL AG Transd
(MHz2) (dBuV/m) | (dBpV/m) (dB) (dB) (dB) (dB)
300.00 40 58.1 12.2 1.6 31.90 -18.1

Transd=AF +CL-AG
RADIATION LIMIT

For intentional device, according to § 15.209(a), the general requirement of field strength of radiated emission
from intentional radiators at a distance of 3 meters shall not exceed the following table. According to §
15.247(d), in any 100kHz bandwidth outside the frequency band in which the EUT is operating, the radio
frequency power that is produced by the intentional radiator shall be at least 20dB below that in the100kHz
bandwidth within the band that contains the highest level of desired power.

The frequency spectrum above 1 GHz for Transmitter was investigated. All emission not reported are much
lower than the prescribed limits. Set the RBW=1MHz,VBW=3MHz for Peak Detector while the
RBW=1MHz,VBW=10Hz for Average Detector,Readings are both peak and average values. The pre-test
have done for the EUT in three axes and found the worst emission at position shown in test setup photos.

Frequency (MHz) Distance (Meters) Radiated (dBuV/m) Radiated (uV/m)
0.009-0.49 300 20log(2400/F(KHz))+80 2400/F(KHz)
0.49-1.705 30 20log(24000/F (KHz))+40 24000/F(KHz)

1.705-30 30 20log(30)+40 30
30-88 3 40.0 100
88-216 3 43.5 150
216-960 3 46.0 200
Above 960 3 54.0 500
TEST RESULTS
Remark:

1. The radiated measurement are performed the each channel (low/mid/high) at all Packet type (DH1,
DH3 and DH5) also for difference modulation type (GFSK, 8DPSK and /4 DQPSK), recorded worst
case at GFSK_DH5 Low channel (Channel 00) for below 1GHz and GFSK_DH5_Low channel
(Channel 00), GFSK_DH5_Middle channel (Channel 39), GFSK_DHS5_High channel (Channel 78).

2. ULTRA-BROADBAND ANTENNA for the radiation emission test below 1G.
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3. HORN ANTENNA for the radiation emission test above 1G.

4. We tested both battery powered and powered by adapter charging mode at three orientate ones,
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recorded worst case at powered by adapter charging mode.

Report No.: MWR1411000403

5. “---” means not recorded as emission levels lower than limit.
For 9KHz to 30MHz
Frequency Corrected Reading FCC Limit Margin
(MHz) (dBuVim)@3m | (dBuV/m) @3m (dB) DB e
12.00 44.61 69.54 24.93 QP PASS
24.00 42.42 69.54 27.12 QP PASS
For 30MHz to 1000MHz
Erequenc Read | Antenna | Cable | Preamp Level Limit Line Margin
(l\(jIHz) y Level Factor Loss Factor (dBuV/m) (dBuV/m) Limit Polarization
(dBuV) | (dB/m) (dB) (dB) (dB)
34.86 49.30 15.82 0.61 32.06 33.67 40.00 6.33 Vertical
113.34 47.75 14.15 1.31 31.83 31.38 43.50 12.12 Vertical
234.16 43.95 14.88 2.04 32.16 28.71 46.00 17.29 Vertical
742.29 38.68 22.34 4.24 31.25 34.01 46.00 11.99 Vertical
34.27 48.11 15.80 0.60 32.06 32.45 40.00 7.55 Horizontal
96.45 47.3 16.02 1.16 31.75 32.73 43.50 10.77 Horizontal
147.39 52.47 11.27 1.55 31.97 33.32 43.50 10.18 Horizontal
239.14 41.40 15.06 2.06 32.16 26.36 46.00 19.64 Horizontal
For 1GHz to 25GHz
Low Channel @ Channel 00 @ 2402 MHz
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT3 M
Frequenc Emssion Limit Marain Antenna | Table Raw |Antenna| Cable | Pre- | Correction
No. (l\(jIHz) y Level (dBuV/m) (dE?) Height | Angle Value | Factor | Factor |amplifi| Factor
(dBuV/m) (m) |(Degree)| (dBuV) | (dB/m)| (dB) er (dB/m)
1 4804.00 |55.63| PK | 74.00 | 18.37 1.00 125 53.55 | 31.58 | 7.00 | 36.5 2.08
2 4804.00 (40.71| AV | 54.00 | 13.29 1.00 125 38.63 | 31.58 | 7.00 | 36.5 2.08
3 7206.00 |57.78| PK | 74.00 | 16.22 1.00 313 4712 | 37.06 | 890 | 35.3 10.66
4 7206.00 |39.89| AV | 54.00 | 14.11 1.00 313 29.23 | 37.06 | 8.90 | 35.3 10.66
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT3 M
Frequenc Emssion Limit Marain Antenna | Table Raw |Antenna| Cable | Pre- | Correction
No. (I\(jIHz) y Level (dBuV/m) (dE?) Height | Angle Value | Factor | Factor |amplifi| Factor
(dBuV/m) (m) | (Degree)| (dBuV) | (dB/m)| (dB) er (dB/m)
1 4804.00 |53.91| PK | 74.00 | 20.09 1.00 23 51.83 | 31.58 | 7.00 | 36.5 2.08
2 4804.00 |38.50| AV | 54.00 | 15.50 1.00 23 36.42 | 31.58 | 7.00 | 36.5 2.08
3 7206.00 |56.08| PK | 74.00 | 17.92 1.00 179 4542 | 37.06 | 890 | 35.3 10.66
4 7206.00 |38.29| AV | 54.00 | 15.71 1.00 179 27.63 | 37.06 | 890 | 35.3 10.66
Middle Channel @ Channel 39 @ 2441 MHz
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
Frequenc Emssion Limit Marain Antenna | Table Raw |Antenna| Cable | Pre- | Correction
No. (I\(jIHz) y Level (dBuV/m) (dE?) Height | Angle Value | Factor | Factor |amplifi| Factor
(dBuV/m) (m) | (Degree)| (dBuV) | (dB/m)| (dB) er (dB/m)
1 4882.00 |56.44| PK | 74.00 | 17.56 1.00 267 5430 | 31.04 | 760 | 36.5 2.14
2 4882.00 (41.22| AV | 54.00 | 12.78 1.00 267 39.08 | 31.04 | 7.60 | 36.5 2.14
3 7323.00 |58.33] PK | 74.00 | 15.67 1.00 222 4719 | 37.84 | 860 | 35.3 11.14
4 7323.00 |40.13| AV | 54.00 | 13.87 1.00 222 28.99 | 37.84 | 860 | 35.3 11.14
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ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
Frequency Emssion Limit Margin Ant(_enna Table Raw |Antenna| Cable Pre—_ _ Correction
No. (MHz) Level (dBuV/m)|  (dB) Height | Angle Value | Factor | Factor |amplifi| Factor
(dBuV/m) (m) |(Degree)| (dBuV) | (dB/m)| (dB) er (dB/m)
1 4882.00 |54.22| PK | 74.00 19.78 1.00 188 52.08 | 31.04 | 7.60 | 36.5 2.14
2 4882.00 |39.38| AV | 54.00 14.62 1.00 188 37.24 31.04 | 760 | 36.5 2.14
3 7323.00 [56.26] PK | 74.00 17.74 1.00 343 45.12 37.84 | 860 | 35.3 11.14
4 7323.00 [38.39] AV | 54.00 15.61 1.00 343 27.25 | 37.84 | 860 | 35.3 11.14
High Channel @ Channel 78 @ 2480 MHz
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
Frequency Emssion Limit Margin Ant(_enna Table Raw |Antenna| Cable Pre—_ _ Correction
No. (MHz) Level (dBuV/m)|  (dB) Height | Angle Value | Factor | Factor |amplifi| Factor
(dBuV/m) (m) | (Degree)| (dBuV) | (dB/m)| (dB) er (dB/m)
1 4960.00 |56.02] PK | 74.00 17.98 1.00 177 53.59 | 31.63 | 7.00 | 36.2 2.43
2 4960.00 |40.93| AV | 54.00 13.07 1.00 177 38.50 31.63 | 7.00 | 36.2 2.43
3 7340.00 [58.79| PK | 74.00 15.21 1.00 142 47.19 | 38.40 | 850 | 35.3 11.60
4 7340.00 [40.41] AV | 54.00 13.59 1.00 142 28.81 38.40 | 850 | 35.3 11.60
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
Frequency Emssion Limit Margin Ant(_enna Table Raw |Antenna| Cable Pre—_ _ Correction
No. (MHz) Level (dBuV/m)|  (dB) Height | Angle Value | Factor | Factor |amplifi| Factor
(dBuV/m) (m) | (Degree)| (dBuV) | (dB/m)| (dB) er (dB/m)
1 4960.00 |54.46| PK | 74.00 19.54 1.00 108 52.03 | 31.63 | 7.00 | -36.2 2.43
2 4960.00 |39.55| AV | 54.00 14.45 1.00 108 37.12 31.63 | 7.00 | -36.2 2.43
3 7340.00 |57.14| PK | 74.00 16.86 1.00 129 45.54 38.40 | 8.50 | -35.3 11.60
4 7340.00 [38.59| AV | 54.00 15.41 1.00 129 26.99 | 38.40 | 8.50 | -35.3 11.60
REMARKS: 1. Emission level (dBuV/m) =Raw Value (dBuV) + Correction Factor (dB/m)

2. Correction Factor (dB/m) = Antenna Factor (dB/m)+Cable Factor (dB)-Pre-amplifier Factor

3. The other emission levels were very low against the limit.

4. Margin value = Limit value- Emission level.
5. The average measurement was not performed when the peak measured data under the
limit of average detection.
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4.3. Maximum Peak Output Power

TEST CONFIGURATION

Power Sensor

EUT

TEST PROCEDURE

According to ANSI C63.10:2009 Maximum peak conducted output power:Connent antenna port into power
meter and reading Peak values.

LIMIT

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 RESULTS

Remark: We test maximum peak output power at difference Packet Type (DH1, DH3 and DH5), recorded

worst case at DH3

4.3.1 GFSK Test Mode

A. Test Verdict

Frequenc Measured Output Peak Limits
Channel (l(\:IIIHz) y Power (dBm) Verdict
(dBm)
00 2402 1.87 30 PASS
39 2441 2.36 30 PASS
78 2480 2.36 30 PASS
Note: 1.The test results including the cable lose.
4.3.2 /4 DQPSK Test Mode
A. Test Verdict
Measured Output Peak I
Channel Frtz'?nl:lezl;cy Power I('Jrg:'s) Verdict
(dBm)
00 2402 1.34 21 PASS
39 2441 1.61 21 PASS
78 2480 1.61 21 PASS
Note: 1.The test results including the cable lose.
4.3.3 8DPSK Test Mode
A. Test Verdict
Frequency Measured Output Peak Limits
Channel Power Verdict
(MHz) (dBm) (dBm)
00 2402 1.33 21 PASS
39 2441 1.53 21 PASS
78 2480 1.58 21 PASS

Note: 1.The test results including the cable lose.
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4.4. 20dB Bandwidth
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TEST CONFIGURATION

SPECTRUM

EUT ANALYZER

TEST PROCEDURE

The transmitter output was connected to the spectrum analyzer through an attenuator. The bandwidth of the
fundamental frequency was measured by spectrum analyzer with RBW=30 KHz and VBW=100KHz.

The 20dB bandwidth is defined as the total spectrum the power of which is higher than peak power minus
20dB.

LIMIT

For frequency hopping systems operating in the 2400MHz-2483.5MHz no limit for 20dB bandwith.

TEST RESULTS

441 GFSK Test Mode

A. Test Verdict

Frequency 20dB Bandwidth Limits .
Channel (MHz) (MHz2) Refer to Plot (MHz) Verdict
00 2402 0.8258 Plot4.4.1 A / PASS
39 2441 0.8171 Plot4.4.1 B / PASS
78 2480 0.8029 Plot4.4.1C / PASS
Note: 1.The test results including the cable lose.
B. Test Plots
M aqpdent Spectnam Aty - Orcupesd B e il

AL

-Canler Freq 2.402000000 GHz

W Gain:Low

Center Freq: 2802000000 GHz
e Trig: Fres Run Aovg|Hold: = 10110
sAmen: 30 a8

Ref Offset 0.7 dB
Ref 20.70 dBm__

|
|
|
!
-
}
|
|
|

Center 2402 GHz

#Res BW 30 kHz #VEW 100 kHz

Occupied Bandwidth Total Power

837.56 kHz

-3.023 kHz OBW Power
B25.8 kHz x dB

Transmit Freq Emor

x dB Bandwidth -20.00 dB

= Tpsrins

(Plot 4.4.1 A: Channel 00: 2402MHz @ GFSK)
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Center Fregq: 2441000000 GHz Radio Sid: Hone
re- Trig: Fres Run AvgHaold: 1040
HF Galn:Low BAnen: 30 dB Radio Device: BTS

Ref Offset 0.7 dB
Ref 20.70 dBm__

Center Freq
2441000000 GHz

Center 2.441 GHz ' ' Span 2 MHz
Res BW 30 kHz #VEW 100 kHz Sweep 2,133 ms

Occupied Bandwidth Total Power
817.79 kHz

Transmit Freq Error -5.947 kHz OBW Power 99.00 %
x dB Bandwidth B17.1 kHz x dB -20.00 dB

(Plot 4.4.1 B: Channel 39: 2441MHz @ GFSK)

Agert Wpspctram Analyae - Greugeed P o

ltgnl‘&r Fqu 2 480000000 GHz Center Freq: 2480000000 GHz Radio Std: None
. Trig: Frea Run Awg|Hald: 1040

T Gain:l ow EAmen; 30 0B Radéo Dwvice: BTS

Ref Offset 0.7 dB
Ref 20.70 dBm

Eenter 248 GHz
HRes BW 30 kHz #VEW 100 kHz

Occupied Bandwidth Total Power 8.03 dBm
820.40 kHz

Transmit Freq Emor 1.243 kHz OBW Power 99.00 %
x dB Bandwidth B02.9 kHz x dB -20.00 dB

(Plot 4.4.1 C: Channel 78: 2480MHz @ GFSK)
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4.4.2 8DPSK Test Mode

A. Test Verdict

Report No.: MWR1411000403

Frequency 20dB Bandwidth Limits .
Channel (MHz) (MHz2) Refer to Plot (MHz) Verdict
00 2402 1.1260 Plot4.4.2 A / PASS
39 2441 1.1320 Plot4.4.2 B / PASS
78 2480 1.1370 Plot4.4.2 C / PASS
Note: 1.The test results including the cable lose

B. Test Plots

Center Freq: 2403000000 GHa
AvgHald: 1070

w Trig: Fres Run

AFGain:Low #Anen: 30 dB

Ref OMaet 0.7 dB

Ref 20.70 dBm

\Center 2402 GHz
#Res BW 30 kHz #VEW 100 KHz

Occupled Bandwidth
1.0811 MHz

=14.417 kHz

Total Power

Transmit Freq Error OBW Power

x dB

x dB Bandwidth 1.126 MHz

Radic Std: Mone Frsquency

Radio Device: BTS

Span 2 MHz
Sweep 2,133 ms

6.99 dBm

99.00 %
-20.00 dB

(Plot 4.4.2 A: Channel 00: 2402MHz @ 8DPSK)
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B Aquers ipectium Anutom - Ocruped o T
KL n
Center Freq 2.441000000 GHz Center Freq: 1441000000 GHz Radio $1d: None
—e— Trig: Fres Run AvgiHold: 1070

MFGain:Low SArten: 30 dB Radic Device: BTS

Ref Offset 0.7 dB
Rel 20.70 dBm

Center Freq
2 441000000 GHz

Res BW 30 KHz FVEBW 100 kHz

Oeccupled Bandwidth Total Power 7.20 dBm

1.0778 MHz

Transmit Freq Error =-15.123 kHz OBW Power 99.00 %
x dB Bandwidth 1.132 MHz x dB -20.00 dB

tb-.-nn.-.

(Plot 4.4.2 B: Channel 39: 2441MHz @ 8DPSK)

Fraguency

Acpderd Spectrum Anabaer - Ocruped BW
1

-CEHTEI' Frieq 2.480000000 GHz Center Freq: 2480000000 GHz Radio Std: Nane
Trig: Fres Run AvgHald: 10M0
Radio Device: BTS

==

PG e EAtten: W dB

Rl Offset 0.7 dB

Ref 20.70 dBm
1 1 Center Freq
1 - - 2480000000 GHz

E GHz
Res BW 30 kHz #VBW 100 kHz

QOccupied Bandwidth Total Power 7.33 dBm

1.0751 MHz

Transmit Freq Error «14.829 kHz OBW Power 99.00 %
x dB Bandwidth 1.137 MHz x dB -20.00 dB

Iy STATUS

(Plot 4.4.2 C: Channel 78: 2480MHz @ 8DPSK)
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4.4.3 m/4ADQPSKTest Mode
A. Test Verdict
Frequency 20dB Bandwidth Limits .
Channel (MHz) (MHz2) Refer to Plot (MHz) Verdict
00 2402 1.1410 Plot4.4.3 A / PASS
39 2441 1.1400 Plot4.4.3 B / PASS
78 2480 1.1330 Plot4.4.3C / PASS
Note: 1.The test results including the cable lose

B. Test Plots

Agdent Tpectrum Anshoon - Occupsed BW
B HL

Center Freq 2.402000000 GHz Center Freq: 2402000000 GHz
—u— T0: Fres Run AvpHold: 1010
SArten: 30 dB

Radio 51d: None

WFGain:Low

Radic Device: BTS
Ref Offset 0.7 dB

Rel 20.70 dBm

\Center 2402 GHz
HRes BW 30 KHz FVBW 100 kHz Sweep 2.133 ms

6.56 dBm

Occuplied Bandwidth
1.0817 MHz

-6.107 kHz
1.141 MHz

Total Power

Transmit Freq Error

OBW Power
x dB Bandwidth

x dB

99.00 %
-20.00 dB

tb""""""

Center Freq

200.000 kHz

(Plot 4.4.3 A: Channel 00: 2402MHz @ 11/4DQPSK)
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e Spactnam dnsyzes - Decupied B r i

3 =g

Ceanter Freg 2.441000000 GHz Center Freq: 14481000000 GHz Radio Sed: None
re: Trig: Fres Run Fueg|Hold: 1040

AF Galn:L cw FAmen: 30 dB Radks Dwvice: BTS

Ref Offset 0.7 dB
Ref 20.70 dBm

Center 2.441 GHz
#Res BW 30 kHz #VEW 100 kHz

Occupied Bandwidth Total Power

1.0809 MHz
Transmit Freq Error -5.041 kHz OBW Power 99.00 %
x dB Bandwidth 1.140 MHz x dB -20.00 dB

(Plot 4.4.3 B: Channel 39: 2441MHz @1/4DQPSK)

Kaglert Spspctiam Arsdyzer - Orcugied P -
AL 3
Center Freq 2.480000000 GHz Center Freq: 2480000000 GHz Radio Std: None
res Trig: Fres RAun Aowg[Hoid: 1010
P Guain: L ow EAften: 30 68 Radio Dwvice: BTS

Ref Offset 0.7 dB
Ref 20.70 dBm

Center 2.48 GHz
WHes BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power
1.0775 MHz

Transmit Freq Ermror -4.945 kHz OBW Power
x dB Bandwidth 1.133 MHz x dB -20.00 dB

(Plot 4.4.3 C: Channel 78: 2480MHz @T11/4DQPSK)
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4.5. Band Edge

Applicable Standard

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)).

TEST PROCEDURE

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

2. Remove the antenna from the EUT and then connect to a low loss RF cable from the antenna port to a
EMI test receiver, then turn on the EUT and make it operate in transmitting mode. Then set it to Low
Channel and High Channel within its operating range, and make sure the instrument is operated in its
linear range.

3. Set both RBW and VBW of spectrum analyzer to 100 kHz with a convenient frequency span including
100kHz bandwidth from band edge, for Radiated emissions restricted band RBW=1MHz, VBW=3MHz.

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.

TEST RESULTS

Remark: 1. We test Band Edge at difference Packet Type (DH1, DH3 and DH5), recorded worst case at DH5.
2. “---" means not recorded as emission levels lower than limit.

4.5.1 For Radiated Bandedge Measurement

Remark: we tested radiated bandedge at both hopping and no-hopping modes, recorded worst case at no-
hopping mode

We test all case and recorded the worst data at TM1-DH5

4.5.1.1 GFSK Test Mode
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Low Channel

HORIZONTAL.:
11 gLM| {dBuvimj)
100
80 FOC PART 15,(PK
60 F&C PART 15 (AV)
40 1
20
I32310 2320 2350 2405
Frequency (MHz)
Eeadintenna Cable Preamp Limit Owver
Freq Lewvel Factor Loss Factor Lewvel Line Limit Eemark
""" MHz dBuV dB/m  db dE dFu¥/m dBuV/m dB -
1 2390, 000 19,20 27.58 5. 67 0.00 52.45 74.00 -21.55 Peak
2 2390, 000 f.95 27.58 5.67 0.00 40.20 54.00 -13.80 Awverage
VERTICAL.:
1 oLweI {dBuv/m)
100
80 FCC PART 15 &I
60 FGC PART 1 inw
TSRS, S STIVINSR PP ISP PSP MT P ST S RS TEPRT B SR TR SER I R B, (T R Y, VU TN W T R
40 1
20
G231!:' 2320 2350 2405
Frequency (MHz)
Feadintenna Cable Preamp Limit Ower
Freq Level Factor Loss Factor Level Line Limit ERemark
MHz dBuV  dB/m db dB dBu¥/m dBu¥/m db
1 2390, 000 18.59 27.58 5.67 0.00 51.84 74.00 -22.16 Peak
2 2390.000 T.02 27.58 5.67 0.00 40.27 54.00 -13.73 Average
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High Channel
HORIZONTAL:
1 oLeveI {dBuV/mj}
100
80 FCC PART 15 (PK)
60 / \LL FCC PART 15 (AV)
o TR ey el A L Sl b b e e P s kit brads A g
40
20
GZ-‘I?E 2500
Frequency (MHz)
Readinternma Cable Preamp Limit Qwer
Freq Lewvel Factor Los=z Factor Lewel Line Limit Remark
MHz dBuV dB/m db dB dBuV/m dBuV/m db
1 2483.6800 23.35 27.52 6.70 0.00 B56.57 7T4.00 =17.43 Peak
2 2483.500 10.23 27.52 .70 0.00 43.45 54.00 -10.55 Awverage
VERTICAL.:
1 oLml {dBuv/mj)
100
80 FCC PART 15 (PK)
o Ry
M FCC PART 15 (AV)
B P O T T e T N R TP
40
20
I3Z-:I?'B 2500
Frequency (MHz)
Readinternna Cable Preamp Limit Ower
Freq Level Factor Loss Factor Lewvel Line Limit Eemark
- MHz dBuV  dB/m dB = dB dBuV/m dBuV/m db
1 2483.511 26.55 2T.562 5. TO 0.00 58,77 74,00 =14, 23 Peak
2 2483.511 11.32 27.52 b.TO 0.00 44.54 54.00 -9.46 Awverage
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4.5.2 For Conducted Bandedge Measurement
4.5.21 GFSK Test Mode

A. Test Plots

A Type: Log-Par
Trig: Fres Run Aueg[Hold: 1004100
IF Gasin ] ree aAmen: 34 0B

Ref Offset 0.7 dB
Ref 20,00 dBm

Span 10.00 MHz
#VEW 300 kHz Sweep 1.113 ms (8331 pts)

¥ FUMCTION P Tl WD T FUNCTICH val
| 8 GHz | 1672 dBm|
D GHz. 55,378 dBm |

S 0 00~ e e R

]

L s1an

(Plot 4.5.2.1 A: Channel 00: 2402MHz @ GFSK)
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BN Agaent tpectium Ansbyoe - awpt 14
KL M
Center Freq 2.400000000 GHz Avg Type: Leg-Pwr
Phicr: Wide —— 10@: Free Run Avg|Hold: 100100
IFCeain:Low gAtten: 34 dB

Ref Offset 0.7 dB
Refl 20.00 dBm

Span 10,00 MHz
FVBW 300 kHz Sweep 1.113 ms (8351 pts)

i

2404 853 T GHx | 2104 gBm |
2,097 362 0 GHz | 54,830 dBm,

heh L'B'.lal.:'

(Plot 4.5.2.1 B: Hopping Mode @ GFSK)

Aapbert Spapctam Ansbyer - Taept WL
RL

Eanler Freq 2.483500000 GHz A Type: Log-Pwr
ML Wide e 17ig: FresRun Awg|Hold: 100100

IF G L irer EAmen: 34 g8

Rief Offset 0.7 dB
Ref 20.00 dBm

Center 2.483500 GHz
es BW 100 kHz #VEW 300 kHz

853 3 GHz | 2219 dim
2620GHz.  -56.292dBm,

(Plot 4.5.2.1 C: Channel 78: 2480MHz @ GFSK)
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T —— :
Caner Freq 2.483500000 GHz ) Avl T\'nf Log-Pwr
T Wide g 17 Fres Run AswgHold:>100/00
IF G e

Ref Offset 0.7 dB
Refl 20,00 dBm

Sweep 1.113 ms (8351 pts)f

FUNCTION URCTION WD FURCTION Val

i T DO~ R e G R

]

L san

(Plot 4.5.2.1 D: Hopping Mode @ GFSK)
4.5.2.2 8DPSK Test Mode

A. Test Plots

Sagdert Spectium Ansdee - Twept W
LT

Center Freq 2.400000000 GHz Avg Type: Log-Per
PR Wide ~=— 104]- Fres Run AvgHold: 100100
BF GaincL oo #Arten: M dB

Ref Offset 07 0B Akrz 2.3 . .';,i'iz
Rel 20,00 dBm =3, ; dBm

Center 2400000 GHz Span 10,00 MHz
#Res BW 100 kHz Sweep 1.113 ms (8351 pts)

0.969 dBm)|
54,534 dBm|

S

DD O e L R

" e

(Plot 4.5.2.2 A: Channel 00: 2402MHz @ 8DPSK)
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BB Agdenc Spactmam Ansdzer - Saept S
AL

Center Freq 2.400000000 GHz Ao Type: Log-Pwr
Awg[Hold: 100100

Ref Offzat 0.7 dB
Ref 20,00 dBm

8 N7 2408137 ¥ GHE | -0.069 dBm |
1 ERNA 496 0 GHz | 54,457 dBm)|

(Plot 4.5.2.2 B: Hopping Mode @ 8DPSK)

[ enter Freg 2.483500000 GHz Avg Type: Log-Par
hr Wide == Trig: Fres Run AvgHold: 1004100

IFGasl ow zhmen: M4 dB

el Offget 0.7 B
Ref 20.00 dBm

Span 10,00 MHz
#VBW 300 kHz Sweep 1.113 ms (E351 pts)

31 GHz 0,852 4Bm, — —
0GHz| 55145 dBm|

(Plot 4.5.2.2 C: Channel 78: 2480MHz @ 8DPSK)
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Lyt Spepiteurn Laalyrs - Lot 18
N

Center Fregq 2.48" . Awg Type: Log-F
Center Freq 2483500000 W | oo Run h‘;ﬂ:H;’JF: 1'-6';?1“]*'

IFGain:L ow SArien: 34 88

Ref Ofget 0.7 dB
el Ref 20.00 dBm

Pl e samm et s oot e, Pl 0, i i s s g, o O P P

Center 2483500 GHz Span 10.00 MHz
R #VBW 300 kHz Sweep 1.113 ms (B351 pts)

1188 dBm|
54074 dBm,

WG CpsTanus

(Plot 4.5.2.2 D: Hopping Mode @ 8DPSK)
4.5.2.3 m/4ADQPSK Test Mode

A. Test Plots

B Agiert Lpacimam Ansdae - Sweps S
RL .
Center Freq 2.400000000 GHz Ao Type: Log-Per
er Wide ~+= Trig: FresRun Aueg|Hold: 100400
IFGain:l ow EAren: 34 g8

Ref Offsut 0.7 dB Mkr2
Ref 20.00 dBm

Y e Vet o s el o

#VBW J00 kHz Sweep 1.113 ms (8351 pis)

Z2A0Z 176 0 GHE | 1015 dEm.
2095 940 0 GHr | 54,478 dBim |

[gsmans

(Plot 4.5.2.3 A: Channel 00: 2402MHz @ m/4DQPSK)
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r Freq 2400000000 GHz
[

IFGa

Rl Oget 0.7 9B
Ref 20.00 dBm

4

R W W SRS |

Center 2.400000 GHz
FVEW 300 KHz

5k

Awg Type: Log-Pwr
AwglHeld: 100:100

Span 10,00 MHz
Sweep 1.113 ms (8351 pts)

0.8 dEm|
54,981 dBm|

S5 a0 o d Oh e L R

" mw

CesTanus

(Plot 4.5.2.3 B: Hopping Mode @11/4DQPSK)

Agebir TpcTILEm Ay - Teapt 1A

Center Freq 2.483500000 GHz
Phel: Wide ~»

i Gade f, o

Trig: Fres Run
EATwA: £0 9B

A Typs Lag-Pwr
AvglHeld: 100100

Ref Offget 0.7 B
70 dBrn

#VBW 300 K

1603 dBim_
43,315 dBm,

2ATHBE GMz |
ZABT 10 GHE |

 Span 10,00 MHz
Sweep 1.000 ms (1001 pts)

(Plot 4.5.2.3 C: Channel 78: 2480MHz @ 11/4DQPSK)
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Agplarst Spactrum Aradyrn - Sest 14

Center Freq 2483500000 GHz Avg Ty Log-Prr
. R Trig: Fres Run AvglHold: 100HESS

BF e &, co Ehreen: 40 2B

Mkrz

{;enier 24 Eﬁibﬂ GHI :
es BN 100 kHz

ZATS 18 GHz |
2484 68 GHz |

B e c'i

)
-

&

(Plot 4.5.2.3 D: Hopping Mode @1/4DQPSK)
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4.6. Frequency Separation

TEST CONFIGURATION

SPECTRUM

EUT ANALYZER

TEST PROCEDURE

The transmitter output was connected to the spectrum analyzer through an attenuator. The bandwidth of the
fundamental frequency was measured by spectrum analyzer with RBW=30 KHz and VBW=100KHz.

LIMIT

According to 15.247(a)(1),frequency hopping systems shall have hopping channel carrier frequencies
separated by minimum of 25KHz or the 2/3*20dB bandwidth of the hopping channel, whichever is greater.

TEST RESULTS

Remark: 1. We test Frequency Separation at difference Packet Type (DH1, DH3 and DH5) and all test
channels, recorded worst case at DH5 and middle channel.

4.6.1 GFSK Test Mode

A. Test Verdict

Frequency Channel Separation Limits

Channel (MHz) (MHz) Refer to Plot (MHz) Verdict
38 2440
39 2441 1.000 Plot4.6.1 A 0.8702 PASS
B. Test Plots

Agder Specirum Ansbzer - Seept Th
LT

Center Freq 2.441000000 GHz ) Avp Type: Log-Per
PR Wide —s— 10i0: Fres Run AvgiHald: 1001100
B Gale crm #htten: 34 dB

Ref Offset 0.7 gB
I Rel 20,00 dBm

enter 2441000 GHz Span 5.000 MHz
i#?ﬂes BW 100 kHz #VBW 300 kHz 1.113 ms (8351 pts)

2,245 dBm|
2,255 dBm)|

2439 Ba45 0 GHr |
2,440 B45 0 GHz

DA R e R

o

@"ﬂfﬂl &

(Plot 4.6.1 A: Channel 39: 2441MHz @ GFSK)
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4.6.2 8DPSK Test Mode

A. Test Verdict
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Frequency Channel Separation Limits .
Channel (MHz) (MHz) Refer to Plot (MHz) Verdict
38 2440
39 oYVE 1.298 Plot 4.6.2 A 0.84936 PASS
B. Test Plots

I AL

Bl Agdert Spectrum Basbier - Tt A

Center Freq 2.441000000 GHz

el Offget 0.7 B
: Ref 20.00 dBm N

PRLE Wide === Trig: Free Run

iFGaimLow FAmen: 34 dB

Avg Type: Log-Per
Avg[Haold: 100M00

Center Freq
2441000000 GHz

Center 2.441000 GHz

,‘iﬂRES BW 100 kHz #VBW 300 kHz

Sweep 1.113 ms (8351 pts)

Span 3.000 MHz

0,898 dBm,
0.685 dBm

2479 BAS B GHx
2441 161 5 GHz |

50 0 00~ O O e s

E
&

@-:1.-1 5

(Plot 4.6.2 A: Channel 39: 2441MHz @ 8DPSK)

4.6.3 m/4ADQPSK Test Mode

A. Test Verdict

Frequency Channel Separation Limits .
Channel (MHz) (MHz) Refer to Plot (MHz) Verdict
38 2440
39 oYVE 1..0855 Plot 4.6.3 A 0.84936 PASS

B. Test Plots
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e e Trum Seubyme - e B
nL B

Avg Type: Log-Pwr
P Wide —=— 1rig: Free Run AvglHold: 100100
IFGaln:l cw BAren: 34 dB

Fef ONzel 0.7 9B
: Ref 20.00 dBm 2 m
center Freq
2481000000 GHZ

) —
Start Freq
2438500000 GHz
e
Stop Freq
2443500000 GHz

Center 2.441000 GHz Span 5.000 MH CF Step
iR FVBW 300 kHz 1.113 ms (8351 pis) E00.000 kHz

FLHC i VALLE

L

- S5 D B0~ O O e L

i

s L.E‘ STATUN
(Plot 4.6.3 A: Channel 39: 2441MHz @ 11/4DQPSK)
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4.7. Number of hopping frequency

TEST CONFIGURATION

Report No.: MWR1411000403

EUT

SPECTRUM
ANALYZER

TEST PROCEDURE

The transmitter output was connected to the spectrum analyzer through an attenuator.Set spectrum analyzer
start 2400MHz to 2483.5MHz with RBW=100 KHz and VBW=300KHz.

LIMIT

Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels.

TEST RESULTS

Remark: 1. We test Frequency Separation at difference Packet Type (DH1, DH3 and DH5), recorded worst

case at DH5.
4.7.1 GFSK Test Mode

A. Test Verdict

Hopping Channel Frequency Range Nl:lmber of Refer to Plot Limit Verdict
(MHz) Hopping Channel
2400-2483.5 79 Plot 4.7.1 A1 215 PASS
B. Test Plots

BB Agdent Spactrum Arsfyw - Sept 54
N R

Ce i : Avg T .-F'
Center Freq 2.441000000 .!m T #EH‘:‘E "ﬂlmm

1§ Galn:L ow Shpen: 34 dB

Ref Offset 0.7 dB
Rer 20.00 dBm

ii”""””“l""“"”“! i ullhm}u.|!|m||b1\ If+1[|r|.|r[l ”mnmi

!| i |'if[1 Uil ]'|“'”||“'t |!|”|I[r ||I||'III I [1r|||1|+ 1

[Center 244100 GHz
Res BW 100 kHz FVEW 300 kHz

Span 100.0 MHz
Sweep 1.113 ms (B351 pis)

—
g :rm

.

e e e,

(Plot 4.7.1 A1: @ GFSK)
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4.7.2 8DPSK Test Mode

A. Test Verdict

Hopping Channel Frequency Range Number of _ .
(MHz) Hopping Channel Refer to Plot Limit Verdict
2400-2483.5 79 Plot 4.7.2 A1 215 PASS
B. Test Plots

lq\hl!pnd‘n_lnm Tept 1A o g

Centar Freq 2.441000000 GHz Avg Type: Log-Par
PNC: Fasy ~e—  THH)C Fris Run AvgHold: 1001100
Fr{pin o #Arten: 34 dB

Ref Offset 0.7 dB
Rel 20.00 dBm

i

Center Freq
2 441000000 GHz

it

WA

i

Center 244100 GHz ' ~ Span 100.0 MHz
&5 BW 100 kHz #VBW 300 kHz Sweep 1.113 ms (8351 pts)

(Plot 4.7.2 A1: @ 8DPSK)
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4.7.3 w/4ADQPSK Test Mode

A. Test Verdict
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Report No.: MWR1411000403

Hopping Channel Frequency Range Nl:lmber of Refer to Plot Limit Verdict
(MHz) Hopping Channel
2400-2483.5 79 Plot 4.7.3 A1 215 PASS

B. Test Plots

B wwm [Ty

Eanler Freq 2.441000000 GHz

P Fasg v
IFGain:l o

Ref Offset 0.7 dB
Ref 20,00 dEBm

| }
I*

Center 2.44100 GHz
#Res BW 100 kHz

MR

Trig: Free Run
EAnmen: 34 0B

A Type: Log-Fwr

| |'v|1 Mill] .mI i u'v TR
Il‘ i rmi 1"|‘| W-m W

#VBW 300 kHz

Liln|||.
il Ll

Awg|Hold: 100M00

ff il

|hf|t Ul

Span 100.0 MHz
sweep 1,113 ms (8351 pts)

[gsmans

- bl

Frisgquency’

Auto Tune

Center Freq
2441000000 GHz

Start Freq
2391000000 GHz

Stop Freq

2491000000 GHz

CFStep
10.000000 MHz
itg Man

FreqOffset
OHz

(Plot 4.7.3 A1: @ T/4DQPSK)
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4.8. Time Of Occupancy(Dwell Time)

TEST CONFIGURATION

SPECTRUM

EUT ANALYZER

TEST PROCEDURE

The transmitter output was connected to the spectrum analyzer through an attenuator. Set center frequency of
spectrum analyzer=operating frequency with RBW=1MHz and VBW=3MHz,Span=0Hz.

LIMIT

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a pe-riod of 0.4
seconds multiplied by the number of hopping channels employed.

TEST RESULTS

The Dwell Time=Burst Width*Total Hops. The detailed calculations are showed as follows:

The duration for dwell time calculation:0.4[s]*hopping number=0.4[s]*79[ch]=31.6[s*ch];

The burst width [ms/hop/ch], which is directly measured, refers to the duration on one channel hop.

The hops per second for all channels: The selected EUT Conf uses a slot type of 5-Tx&1-Rx and a hopping
rate of 1600 [ch*hop/s] for all channels. So the final hopping rate for all channels is 1600/6=266.67 [ch*hop/s]
The hops per second on one channel: 266.67 [ch*hops/s]/79 [ch]=3.38 [hop/s];

The total hops for all channels within the dwell time calculation duration: 3.38 [hop/s]*31.6[s*ch]=106.67
[hop*ch];

The dwell time for all channels hopping: 106.67 [hop*ch]*Burst Width [ms/hop/ch].

Remark: 1. We test Frequency Separation at all test channels, recorded worst case at middle channel.
4.8.1 GFSK/8DPSK/ pi/4DQPSK Test Mode

A. Test Verdict

Frequency | Pulse Width | Dwell Time Limit .
Mode (MHz) (ms) (S) (S) Refer to Plot Verdict
DH5 2441 3.000 0.04917 0.4 Plot4.8.1 A PASS
Note: Dwell time=Pulse time (ms) x (1600 + 6 + 79) x31.6 Second
2DH5 2441 | 2.995 | 003317 | 0.4 | Plot4.8.1B | PASS
Note: Dwell time=Pulse time (ms) x (1600 + 6 + 79) x31.6 Second
3DH5 2441 | 3.000 |  0.02741 | 0.4 | Plot4.8.1C | PASS
Note: Dwell time=Pulse Time (ms) x (1600 + 6 + 79) x31.6 Second

B. Test Plots
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Avg Type: Log-Pwr
> Trig: Fres Run
SAmen: 34 dB

Ref Offget 0.7 dB
Refl 20,00 dBm

Center 2.441000000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz

2143 ms -7 88 difm|
2504 ms. 4307 dBm |

=D A0 DB = OO e G R

(Plot 4.8.1.C: Channel 39: 2441MHz @ GFSK @ DH5)

Agdert Spectium Rrakom - Terpt L
kL -
Center Freq 2.441000000 GHz Avg Type: Leg-Pwr
PO fawt —+— 1710 Free Run

IFGeain:Low ghtten: 34 dB

Ref Offset 0.7 dB
Refl 20.00 dBm

Span D Hz
Sweep 8.907 ms (8351 pts)

E « =163 difm |
I b 2009 dBm|

I.'."-'u @HAI.:'

Center Freq
2 441000000 GHE

(Plot 4.8.2.C: Channel 39: 2441MHz @ 8DPSK @ DH5)
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Agdent Sprctrum Rashmr - gt SA

RL

E enter Freq 2.441000000 GHz
PHLE Fast wes 170G Free Run
IF Chasir e FAnen: 14 dB

Roef Offget 0.7 dB
Ref 20.00 dBm

WVYEBW 3.0 MHz

Span 0 Hz

1410 ms_
1667 ms.

|
s iTH D D = R B R T

" ks

Sweep £.907 ms (8351 pts)

E

LigsTamns

(Plot 4.8.3.C: Channel 39: 2441MHz @ m/4DQPSK @ DHS5)
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4.9. Spurious RF Conducted Emission

TEST CONFIGURATION

EUT

Report No.: MWR1411000403

TEST PROCEDURE

SPECTRUM
ANALYZER

The Spurious RF conducted emissions compliance of RF radiated emission should be measured by following
the guidance in ANSI C63.10-2009 with respect to maximizing the emission by rotating the EUT, measuring
the emission while the EUT is situated in three orthogonal planes (if appropriate), adjusting the measurement
antenna height and polarization etc. Set RBW=100kHz and VBM= 300KHz to measure the peak field
strength , and measurement frequency range from 9KHz to 26.5GHz.

LIMIT

1. Below -20dB of the highest emission level in operating band.
2. Fall in the restricted bands listed in section 15.205. The maximum permitted average field strength is listed

in section 15.209.

TEST RESULTS

Remark: 1. We test Frequency Separation at difference Packet Type (DH1, DH3 and DH5), recorded worst

case at DH3.
4.9.1 GFSK Test Mode

A. Test Verdict

Channel Frtz'?nt;lezr;cy FreRgLrllzr;cy Refer to Plot (Ld' g(':t) Verdict
00 2402 2.402 GHz Plot 4.9.1 A1 - PASS
30MHz-26GHz Plot 4.9.1 A2 -20 PASS

39 2441 2.441 GHz Plot 4.9.1 B1 - PASS
30MHz-26GHz Plot 4.9.1 B2 -20 PASS

78 2480 2.480 GHz Plot 4.9.1 C1 - PASS
30MHz-26GHz Plot 4.9.1 C2 -20 PASS

Note: 1. The test results including the cable lose.

B. Test Plots




=N
Maxwell Page 45 of 57 Report No.: MWR1411000403
Agien tpactram Anubye - wept S0 r - otuin]

Center Freq 2.402000000 GHz Avg Type: Log-Pwr : R ey
e T Trig: Frea Run Aeveg|Held: 100100 <

IF Gasbrn L frar EAmen: 40 48 b
Rl Offset 0.7 48 Mkr1 2.401 B
Ref 23,70 dBm

Center Freq
2402000000 GHz

| StartFreq
2401000000 GHz

Stop Freq
2403000000 GHz

CF Step

Center 2.402000 GHz ™
#hes BW 100 kHz #VBW 300 kHz Sweep 1,320 ms (9970 pts)

e EE STATLH

(Plot 4.9.1 A1: Channel 00: 2402MHz @ GFSK)

B Agiemt fpatrum Anbpe - eept 54
AL
enter F 3. 265000001 Awg Type: Log-Pwr
Center Freq 13.265000000 |-.- __ [ T
W iain:L ow EAnen: 40 0B

Rel 23.00 dBm

Stop 26.50 GHz

#VEW 300 kHz Sweep 86.16 ms (11750 pts
FETFELE 0,992 dBm 2

| :mEREE 263517 GHz| 37825 dBm|

(Plot 4.9.1 A2: Channel 00: 2402MHz @ GFSK)
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Bagderdt Sgertrum Anabaer - Senst A
]

Cen Avg Type: Log-P
Center Freq 2.441000000 G . M"ﬂﬁ:ﬁm o

IFGailn:Low gAtten: 40 dB

Ref Offset 0.7 dB Mkr1 2.440
Ref 23.70 dBm

Center Freq
2 441000000 GHz

Start Freq
2440000000 GHz

Stop Freq

2442000000 GHz

CF Step)
200,000 kHz

| st Man

Freq Offset
OHz

Center 2441000 GHz Span 2.000 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.329 ms (9970 pts)

65 o ATATLES

(Plot 4.9.1 B1: Channel 39: 2441MHz @ GFSK)

B Agiert Lpartmam Ansbam - Tuept 34
(]

Awg Type: Log-Pwr
e Trig: Free Run AwglHold: BOMO0

Stop 26.50 GHz ||
#VEW 300 kHz Sweep 36.16 ms (11750 pts |

2440 7 GHE 1656 dEm.
25,691 4 GHz | 37381 dBm |

LESG [& STATLES

(Plot 4.9.1 B2: Channel 39: 2441MHz @ GFSK)
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Kaplare Sppcirum Resbymer - Seapt S

Li.': enter Fregq

2480000000 GHz

PN Wide v
IFGaind ow

Trig: Free Run
FAnen: 40 dB

Ref Offset 0.7 dB
Ref 23.70 dBm

enter 2480000 GHz

#Res BW 100 kHz #VBW 300 kHz

> feto]

Avg Type: Log-Pwr
A [Hold: 100M00

Mkr1 2.479

Span 2.000 MHz
Sweep 1.329 ms (9970 pts)

(Plot 4.9.1 C1: Channel 78: 2480MHz @ GFSK)

Aghert wprctrum Raslmer - gt T

B AL

Center Freqg 13.265000000 GHz
PHO: Closa == 100g: Free Run
IFGanlow Fanen; 40 B

Ref 23.00 dBm

Start 30 MHz

#Res BW 100 kHz #VBW J00 kHz

Avg Type: Log-Pwr
Ay |Haold: BOMOD

Stop 26.50 GHz

]

ok il B
= TN D 0~ T O e L R

Sweep 86.16 ms (11750 pts

(Plot 4.9.1 C2: Channel 78:

2480MHz @ GFSK)
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4.9.2 w/4ADQPSK Test Mode

A. Test Verdict
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Channel Fr?ml_lezr;cy FreRgLrllzr;cy Refer to Plot (Ld' gc':t) Verdict
00 2402 2.402 GHz Plot 4.9.2 A1 - PASS
30MHz-26GHz Plot 4.9.2 A3 -20 PASS

39 2441 2.441 GHz Plot 4.9.2 B1 - PASS
30MHz-26GHz Plot 4.9.2 B2 -20 PASS

78 2480 2.480 GHz Plot 4.9.2 C1 - PASS
30MHz-26GHz Plot 4.9.2 C2 -20 PASS

Note:

B. Test Plots

1. The test results including the cable lose.

.!.Pim:pu-m.uu-p--h.-pu
Center Freq 2.402000000 GHz

PHC: Wide —— 1130- Fres Run
FGaind ow

Ref Offset 0.7 dB
Ref 23.70 dBm

Center 2.402000 GHz
Res BW 100 kHz

e

SArten: 40 dB

HVBW 300 kHz

Avp Type: Log-Pwr
AvgiHold: 1004100

Mikr1 2.402

Span 2.000 MHz
Sweep 1.3209 ms (9970 pis)

by STATLES

(Plot 4.9.2 A1: Channel 00: 2402MHz @ 1/4DQPSK)

Center Freq
2 402000000 GHz

2401000000 GHz

2403000000 GHz

StartFreq

Stop Freq

CF Step
200,000 kHz
Man

FreqOffset
OHz
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Agilers Spectrumm Ansfgm - Teept T4

Center Freq 13.265000000 GHz Avg Type: Log-Pwr T
e e Trig: Free Run AvgHold: 78100
EAtten: 40 dB -

tart 30 MHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 86,16 ms (11750 pts

FUMCTION | PUMCTION WIDTH FURCTION VALUE

-S4 D50 digm | -
37,968 d8m|

500 o e On el R

" b

s gy
(Plot 4.9.2 A2: Channel 00: 2402MHz @ m/4DQPSK)

Aot Sperinues Anibyzer - Seppl 54

R— ; . Avg Type: LogP
Center Freq 2.441000000 P N A:.;ﬂum.. t'iqm*'

IFGain:Low #Arten: 40 dB

Rt e e Mkr1 2.441 M‘I!“__
Ref 23.70 dBm 0.854 dB

Center Freq
2441000000 GHz

Center 2.441000 GHz

TVBW 300 kHz Sweep 1.329 ms (9970 pts)

[estams

(Plot 4.9.2 B1: Channel 39: 2441MHz @ m/4DQPSK)



A

N
Maxwell Page 50 of 57 Report No.: MWR1411000403

EBHIEF Freq 13.265000000 GHz Awp Type: Log-Fwr
PHL: Ciose 4= Trig: Fres Run Awg[Hold: B0M00
IFGaln:l o SAmen: 40 g8

Ref 23.00 dBm

Stop 26.50 GHz
#VEW J00 kHz Sweep B6.16 ms (11750 pts

S0 a0 08 O e

.k

B
£

Tgarens

(Plot 4.9.2 B2: Channel 39: 2441MHz @ m/4DQPSK)

gdent Spactmam Anabae - Seept W R g
AL y

Center Freq 2.480000000 GHz I m —

THCE Wide ~#  Trig: Free Run Awg|Hold: 100100
IFGaind o SAten: 40 A8

fkr1 2 470 10 CH= Auto Tune
Ref Offset 07 dB Mkr1 2.479 19 GHzY
Ref 23.70 dBm | dBm

Center Freq
2480000000 GHz

Start Freq
| 2478000000 GHz

Slop Freq
2481000000 GHz

\Center 2480000 GHz Span 2.000 MHz
#Res BW 100 kHz HVBW 300 kHz Sweep 1.329 ms (9970 pls)

e Lgstans

(Plot 4.9.2 C1: Channel 78: 2480MHz @ 1/4DQPSK)
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Report No.: MWR1411000403

BN Agdert Spectmam Anstzer - Saept W
i L

Center Freq 13.265000000 GHz

Ref 23.00 dEBm

Istart 30 MHz

PHLE: Close === 1rig: Fres Run

IFGaind crer SAnmen: 40 0B

#VBW 300 kHz

Res BW 100 kHz

A Type: Log-Pwr
Aueg|Hold: B0H00

Stop 26.50 GHz
Sweep B86.16 ms (11750 pts)

75 GHz |
19 2 GHz.

-37.901 dBm |
T8 dBm.

[ s1ans

(Plot 4.9.2 C2: Channel 78:

4.9.3 8DPSK Test Mode

A. Test Verdict

2480MHz @ T1/4DQPSK)

Channel Frtmt;lezr;cy Fr;gt:;r;cy Refer to Plot (Ld' g(':t) Verdict
00 2402 2.402 GHz Plot 4.9.3 A1 - PASS
30MHz-26GHz Plot 4.9.3 A2 -20 PASS
39 2441 2.441 GHz Plot 4.9.3 B1 - PASS
30MHz-26GHz Plot 4.9.3 B2 -20 PASS
78 2480 2.480 GHz Plot 4.9.3 C1 - PASS
30MHz-26GHz Plot 4.9.3 C2 -20 PASS

Note: 1. The test results including the cable lose.

B. Test Plots
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. Trig: Frae Run
TAmen: 40 dB

Foof Oiffast 0.7 dB
Ref 23.70 dBm

Center 2.402000 G
es B 100 kHz

Hz
#VBW 300 kHz

Avg Type: Log-Per
Ay |Hold: 10000

Mkr1 2.401

31

Sweep 1.329 ms (9970 pts)

{1

(Plot 4.9.3 A1: Channel 00:

2402MHz @ 8DPSK)

Trig: Frae Run
SAnen; 40 dB

PMLE Clogs i
IMGaind ow

Ref 23.00 dBm

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

Avg Type: Log-Pwr
AvglHold: B1100

Stop 26.50 GHz

Sweep 26.16 ms (11750 pts)

1 . -u_xs dBm| :
| ; L 7509 dBm |
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[
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(Plot 4.9.3 A2: Channel 00: 2402MHz @ 8DPSK)
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(Plot 4.9.3 C2: Channel 78: 2480MHz @ 8DPSK)



=N
Maxwell Page 55 of 57 Report No.: MWR1411000403

4.10. Pseudorandom Frequency Hopping Sequence

TEST APPLICABLE

For 47 CFR Part 15C section 15.247 (a)(1) requirement:

Frequency hopping systems shall have hopping channel carrier fre-quencies separated by a minimum of 25
kHz or the 20 dB bandwidth of the hop-ping channel, whichever is greater. Al-ternatively, frequency hopping
systems operating in the 2400-2483.5 MHz band may have hopping channel carrier fre-quencies 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 125 mW. The system shall hop to chan-
nel frequencies that are selected at the system hopping rate from a pseudo ran-domly ordered list of hopping
fre-quencies. Each frequency must be used equally on the average by each trans-mitter. The system
receivers shall have input bandwidths that match the hop-ping channel bandwidths of their cor-responding
transmitters and shall shift frequencies in synchronization with the transmitted signals.

EUT Pseudorandom Frequency Hopping Sequence Requirement

The pseudorandom frequency hopping sequence may be generated in a nice-stage shift register whose 5"
and 9" stage outputs are added in a modulo-two addition stage.And the result is fed back to the input of the
frist stage.The sequence begins with the frist one of 9 consecutive ones,for example:the shift register is
initialized with nine ones.

@® Number of shift register stages:9

® Length of pseudo-random sequence:29-1=511 bits

@® Longest sequence of zeros:8(non-inverted signal)

5, T
\Cb‘

Linear Feedback Shift Register for Generation of the PRBS sequence

An explame of pseudorandom frequency hopping sequence as follows:
0 2 4 6 62 64 78 1 737577

B i

Each frequency used equally one the average by each transmitter.
The system receiver have input bandwidths that match the hopping channel bandwidths of their
corresponding transmitter and shift frequencies in synchronization with the transmitted signals.
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4.11. Antenna Requirement

Standard Applicable

For intentional device, according to FCC 47 CFR Section 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.

And according to FCC 47 CFR Section 15.247 (c), if transmitting antennas of directional gain greater than
6dBi are used, the power shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6dBi.

Refer to statement below for compliance.

The manufacturer may design the unit so that the user can replace a broken antenna, but the use of a
standard antenna jack or electrical connector is prohibited. Further, this requirement does not apply to
intentional radiators that must be professionally installed.

Antenna Connected Construction

The WLAN and Bluetooth sharing same antenna and the maximum antenna gain of BT uesed was 0.00 dBi.
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5. Test Setup Photos of the EUT




