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TEST REPORT

Test Report No. : MWR151225103 ?;;;é::f
Equipment under Test : Mobile Phone
Model /Type : X5
Listed Models : X51, X52, X53, X54, X55, X56, X57, X58, X59
Applicant : ETOWAY TECHNOLOGY CO.,LTD.
Address : Room 1005, Building A, Stars Plaza, #38 Hongli Road,

Futian, Shenzhen, China

Manufacturer : ETOWAY TECHNOLOGY CO.,LTD.

Room 1005, Building A, Stars Plaza, #38 Hongli Road,

Address Futian, 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 . | Dec. 25, 2015
Testing commenced on : | Jan. 12, 2016
Testing concluded on : | Jan. 13, 2016

2.2 Product Description

The ETOWAY TECHNOLOGY CO.,LTD.’s Model: X5 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 X5

Modilation Type GMSK for GSM/GPRS, 8-PSK for EDGE,QPSK for UMTS
Antenna Type Internal

UMTS Operation Frequency Band | Device supported UMTS FDD Band II/ V

IEEE 802.11b:2412-2462MHz
IEEE 802.119:2412-2462MHz
IEEE 802.11n HT20:2412-2462MHz
IEEE 802.11n HT40:2422-2452MHz

WLAN FCC Operation frequency

BT FCC Operation frequency 2402MHz-2480MHz
HSDPA Release Version Release 10

HSUPA Release Version Release 6
DC-HSUPA Release Version Not Supported
WCDMA Release Version R99

IEEE 802.11b: DSSS(CCK,DQPSK,DBPSK)

IEEE 802.11g: OFDM(64QAM, 16QAM, QPSK, BPSK)

IEEE 802.11n HT20: OFDM (64QAM, 16QAM, QPSK,BPSK)
IEEE 802.11n HT40: OFDM (64QAM, 16QAM, QPSK,BPSK)

WLAN FCC Modulation Type

BT Modulation Type GFSK,8DPSK,m/4DQPSK(BT 3.0+EDR)

Hardware version A825 324 AX LJ A9 MOVILSER B2B5 V1.01 20151219
Software version T825-A-V1.1

Android version Android 4.4.2

GPS function Supported

WLAN Supported 802.11b/802.119/802.11n

Bluetooth Supported BT 4.0/BT 3.0+EDR

GSM/EDGE/GPRS Supported GSM/GPRS/EDGE

GSM/EDGE/GPRS Power Class GSM850:Power Class 4/ PCS1900:Power Class 1

Srseg"é EESE/ GPRS Operation GSMB850 :824.2MHz-848 8MHz/PCS1900:1850.2MHz-1909.8MHz

GSM/EDGE/GPRS Operation

GSM850/PCS1900/GPRS850/GPRS1900/EDGE850/EDGE 1900
Frequency Band

GSM Release Version R99

GPRS/EDGE Multislot Class GPRS/EDGE: Multi-slot Class 12
Extreme temp. Tolerance -30°C to +50°C

Extreme vol. Limits 3.15VDC to 4.25VDC (nominal: 3.70VDC)

GPRS operation mode Class B
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2.3 Equipment Under Test
Power supply system utilised

Power supply voltage : | O] 120V /60 Hz O| 115V / 60Hz

O}12V DC 0|24V DC

@| Other (specified in blank below)

DC 3.70V

2.4 Short description of the Equipment under Test (EUT)

2.4.1 General Description

X5 is subscriber equipment in the WCDMA/GSM system. The HSPA/UMTS frequency band is Band I,Band Il ,
Band Vand Band VIII; The GSM/GPRS/EDGE 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 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




Page 7 of 59 Report No.: MWR151225103

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: X5

INPUT: AC180-240V~ 50/60Hz 0.12A
OUTPUT: DC 5.0V 1000mA

*AE ID: is used to identify the test sample in the lab internally.

2.7 Related Submittal(s) / Grant (s)

This submittal(s) (test report) is intended for FCC ID: 2AAJDXS5 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 TEST ENVIRONMENT

3.1 Address of the test laboratory

Shenzhen CTL Testing Technology Co., Ltd.

Report No.: MWR151225103

Floor 1-A, Baisha Technology Park, No. 3011, Shahexi Road, Nanshan, Shenzhen 518055 China

There is one 3m semi-anechoic chamber and two line conducted labs for final test. The Test Sites meet the
requirements in documents ANSI C63.4 and CISPR 22/EN 55022 requirements.

3.2 Test Facility

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

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

IC Registration No.: 9618B

The 3m alternate test site of Shenzhen CTL Testing Technology Co., Ltd. EMC Laboratory has been
registered by Certification and Engineer Bureau of Industry Canada for the performance of with Registration
No.: 9618B on November 13, 2013.

FCC-Registration No.: 970318

Shenzhen CTL Testing Technology 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 970318, December 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
20dB Emission Test Environment NTNV

Bandwidth (EBW)

EUT Conf.

TM1_DH5_Ch00,TM1_DH5_Ch39,TM1_DH5_Ch78,
TM3_3DH5_Ch00,TM3_3DH5_Ch39,TM3_3DH5_Ch78,

Carrier Frequency

Meas. Method

ANSI C63.10:2009

Test Environment

NTNV

Separation EUT Conf. TM1_DH5 Hop, TM3 3DH5 Hop,
Number of Hoobin Meas. Method ANSI C63.10:2009

pping Test Environment NTNV
Channel

EUT Conf.

TM1_DH5_Hop ,TM3_3DH5_Hop,

Time of Occupancy
(Dwell Time)

Meas. Method

ANSI C63.10:2009

Test Environment

NTNV

EUT Conf.

TM1_DH5_Ch39 ,TM3 3DH5_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,

Bandedge spurious
emission
(Conducted)

Meas. Method

ANSI C63.10:2009

Test Environment

NTNV

EUT Conf.

TM1_DH3_Ch00,TM1_DH3_Ch78,
TM3_3DH3_Ch00,TM3_3DH3_Ch78,
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Meas. Method

ANSI C63.10:2009

Conducted RF Spurious Test Environment

NTNV

Emission EUT Conf.

TM1_DH5_Ch00, TM1_DH5_Ch39, TM1_DH5_Ch78,
TM3_3DH5 Ch39, TM3_3DH5 Ch78.

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 DH5 Ch78, (Worst Conf.).

Test Case Test Conditions

Configuration Description

. Measurement Method AC mains conducted.

égizg\gr?; Line Conducted Test Environment NTNV

EUT Configuration TM1 DH5 Ch39. (Worst Conf.).
Note:

1. 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.

2. For /4 QPSK its same modulation type with 8-DPSK, and based exploratory test, there is no significant
difference of that two types test result, so except output power, all other items final test were only performed

with the worse case 8-DPSK and GFSK.

3.5 Summary of measurement results

Test Test Test Recorded
Specification Test case Pass | Fail NA | NP Remark
Mode Channel In Report
clause
Antenna X Lowest X Lowest
§15.247(b)(4) ain GFSK X Middle GFSK X Middle X O | O | O | comples
9 X Highest X Highest
Power Not
§15.247(e) spectral -/- -/- -/- -/- | | X [0 | applicable
density for FHSS!
Carrier X Lowest
§15.247(a)(1) | Frequency GFSK <] Middle GFSK Kmvdde | B | O | O O | comples
. 8DPSK . 8DPSK X
separation X Highest
Number of
. GFSK GFSK X .
§15.247(a)(1) Hopping 8DPSK X Full 8DPSK X Full X 0| O | O | complies
channels
Time of X Lowest
§15.247(a)(1) | Occupancy | CFoK X Middle GFSK Kmvdde | B | O | O O | complis
; 8DPSK . 8DPSK X
(dwell time) X Highest
Spectrum
bandwidth of X Lowest X Lowest
§15.247(a)1) | aFHSS s%issﬁ X Middle s%FPSsi <] Middle % 00| O | O | complies
system 20dB Xl Highest X Highest
bandwidth
Maximum GFSK X Lowest GFSK X Lowest X
§15.2470)(1) | ot nower | ADQPSK | X Middle | M/4DQPSK | X Middie | [X] O | O | O complies
putp 8DPSK X Highest 8DPSK X Highest | X
Band edge
. GFSK X Lowest GFSK X Lowest X .
§15.247(d) compliance . . complies
conducted 8DPSK X Highest 8DPSK X Highest X
Band edge GFSK X Lowest X Lowest .
§15.205 compliance 8DPSK X Highest GFSK X] Highest X [ O | O | complies
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radiated
TX spurious X Lowest X Lowest
§15.247(d) emissions s%l;ss}f( <] Middle SCI;DTDSST( <] Middle % O | O] O complies
conducted X Highest X Highest
TX spurious GFSK X Lowest X Lowest
§15.247(d) emissions 8DPSK X Middle GFSK X Middle O O O | complies
radiated X1 Highest X] Highest
RX spurious
§15.109 emissions -/- -/- -/- -/- X O O O complies
radiated
TX spurious
Emissions .
§15.209(a) radiated GFSK -/- GFSK -/- X O O O complies
< 30 MHz
Conducted
§z§ﬁ’g%(73) Emissions GFSK - GFSK - K | O| 0| O] complies
) <30 MHz
Remark:
1. The measurement uncertainty is not included in the test result.
2. NA = Not Applicable; NP = Not Performed
3. We tested all test mode and recorded worst case in report
3.6 Equipments Used during the Test
. . Calibration Calibration
Test Equipment Manufacturer Model No. Serial No. Date Due Date
LISN R&S ENV216 3560.6550.12 2015/06/02 2016/06/01
LISN R&S ESH2-Z5 860014/010 2015/06/02 2016/06/01
Bilog Antenna S“”O'Cifp')e”"es JB1 A061713 | 2015/06/02 | 2016/06/01
EMI Test Receiver R&S ESCI 103710 2015/06/02 2016/06/01
i%i?;rzue”r‘ Agilent N9030A MY49430428 | 2015/05/21 | 2016/05/20
Controller EM Electronics Controller EM 1000 N/A 2015/05/21 2016/05/20
Horn Antenna S“”O('zif;)ences DRH-118 A062013 | 2015/05/19 | 2016/05/18
A‘Xa’tzr';;’:p SCHWARZBECK FMZB1519 1519-037 2015/05/19 | 2016/05/18
Amplifier Agilent 8349B 3008A02306 2015/05/19 2016/05/18
Amplifier Agilent 8447D 2944A10176 2015/05/19 2016/05/18
Temperature/ .
Humidity Meter Gangxing CTH-608 02 2015/05/20 2016/05/19
. . 9SH10-
High-Pass Filter K&L 2700/X12750-0/0 N/A 2015/05/20 2016/05/19
- - 41H10-
High-Pass Filter K&L 1375/U12750-0/0 N/A 2015/05/20 2016/05/19
. SUCOFLEX
Coaxial Cables HUBER+SUHNER 104PEA-10M 10m 2015/06/02 2016/06/01
. SUCOFLEX
Coaxial Cables HUBER+SUHNER 104PEA-3M 3m 2015/06/02 2016/06/01
; SUCOFLEX
Coaxial Cables HUBER+SUHNER 104PEA-3M 3m 2015/06/02 2016/06/01
RF Cable Megalon RF-A303 N/A 2015/06/02 2016/06/01
Power Sensor R&S NRP-Z4 823.3618.03 2015.06.02 2016.06.01
Power Meter R&S NRVS 1020.1809.02 2015.06.02 2016.06.01
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TEST CONDITIONS AND RESULTS

AC Power Conducted Emission

TEST CONFIGURATION

Shielded Rooms

EUT

Teat

C Receiver

LISH

Adapter [

TEST PROCEDURE

1.

Pobd

7.
8.

AC

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| C63.10-2013.

Support equipment, if needed, was placed as per ANSI C63.10-2013

All I/O cables were positioned to simulate typical actual usage as per ANSI C63.10-2013

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.

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)
m‘;lez)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

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.
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150K-30M Voltage

Level [dBuV]
80
70
60
50
40 .
ol
20
10 | | |
| | |
0 L L L
150k 300k 400k 600k 800k 1M 2M 3Mm  4M 5M 6M 8M 10M 20M  30M
Frequency [Hz]
x x xME3 CTL1E010&601_£in
MEASUREMENT RESULT: "CTL160106601 fin"
1/6/201e 9:13RM
Frequency Level Transd Limit Margin Detector Line PE
MHz dBuv dB  dBpv dB
27.856501 40.70 11.2 60 19.3 QP N GND
28.153501 40.20 11.2 60 19.8 QP N GND
28.275001 37.30 11.2 60 2.7 QP N GND
268.455001 42.50 11.2 60 17.5 QP N GND
28.522501 44.10 11.2 60 15.9 QP N GND
29.544001 43.80 11.3 60 16.2 QP N GND
MEASUREMENT RESULT: "CTL160106601 fin2"
1/6/2016 9:13AM
Frequency Level Transd Limit Margin Detector Line PE
MHz dBpv dB  dBpv dB
0.532501 22.90 10.2 46 23.1 AV N GND
0.573001 22.00 10.2 46 24,0 AV N GND
28.095001 26.20 11.2 50 23.8 AV N GND
26.099501 25.40 11.2 50 24.6 AV N GND
28.396501 26.50 11.2 50 23.5 AV N GND
26.999501 25.70 11.2 50 24.3 AV N GND
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Level [dBuV]
70
60
50 |
40
30
20
10
0 | | | | |
| | | | |
_10 L L L L L L
150k 300k 400k 600k 800k 1M 2M 3M  4M 5M 6M  8M 10M 20M  30M
Frequency [Hz]
x % XMES CTL16010€600_ fin
MEASUREMENT RESULT: "CTL160106600 fin"
1/6/20le 9:03AM
Frequency Level Transd Limit Margin Detector Line PE
MH=z dBuv dB dBpVv dB
0.150001 34.60 10.2 06 31.4 QP Ll GND
0.199501 39.90 10.2 64 23.7 QP Ll GND
0.245001 36.10 10.2 62 25.7 QP Ll GND
2.251501 41.90 10.4 56 14.1 QF Ll GND
3.750001 41.60 10.4 56 14.4 QF Ll GND
MEASUREMENT RESULT: "CTL160106600 fin2"
1/6/201le 9:03AM
Frequency Level Transd Limit Margin Detector Line PE
MHz dBuv dB dBpv dB
0.195001 21.60 10.2 54 2.2 AV Ll GND
2.251501 19.80 10.4 46 26.2 AV Ll GND
3.250501 22.40 10.4 46 23.6 AV Ll GND
3.750001 25.10 10.4 46 20.9 AV Ll GND
4.249501 21.70 10.4 46 24.3 AV Ll GND
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4.2 Radiated Emissions and Band Edge
TEST CONFIGURATION

Frequency range 9 KHz — 30MHz

Turntable Loop antenna

\‘ EUT [* 3m

08m Testt
Receiver
[ E————

Ground Plane

Coaxial Cable

Frequency range 30MHz — 1000MHz

Semi-Anechoic Chamber

T S— |

Imftogm

Antenna
m EUT l :':F% ——

L ]
- 3M —_—

80 cm

-—

Turntable

- Ground Plane

Measurement

o —
Instrument s oyl | [Controlle
L 1 1

Control Room

Frequency range above 1GHz-25GHz
VVVVVVVVVVVVVVVVVYVVVVV VYV VAV VVVVVVVVV

Semi-Anechoic Chamber _— B

I

1mitogm

Antenna
l.___._D[

I |
f . JMm »
a0 cm SEE—

Turntable IAANANANNNNNAANANN

‘- Ground Plane

Measurementl T ]

Above 1GHz only — Instrument n'nl |controller——
[ 1 ]

Control Room I

TEST PROCEDURE

1. The EUT was placed on a turn table which is 0.8m above ground plane.

2. 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 32.768 KHz and maximum operation frequency was
2480MHz.so radiated emission test frequency band from 9 KHz to 25GHz.

6. The distance between test antenna and EUT as following table states:

Test Frequency range Test Antenna Type Test Distance
9KHz-30MHz Active Loop Antenna 3
30MHz-1GHz Ultra-Broadband Antenna

3
1GHz-18GHz Double Ridged Horn Antenna 3
18GHz-25GHz Horn Anternna 1
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7. Setting test receiver/spectrum as following table states:

Test Frequency range Test Receiver/Spectrum Setting Detector
9KHz-150KHz RBW=200Hz/VBW=3KHz,Sweep time=Auto QP
150KHz-30MHz RBW=9KHz/VBW=100KHz,Sweep time=Auto QP
30MHz-1GHz RBW=120KHz/\VBW=1000KHz,Sweep time=Auto QP
Peak Value: RBW=1MHz/VBW=3MHz, Peak
Sweep time=Auto (Receiver)
1GHz-40GHz Average Value: RBW=1MHz/VBW=3MHz, Average
Sweep time=Auto (Receiver)

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
(MHz) (dBuV/m) | (dBuV/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
out of authorized band shall not exceed the following table at a 3 meters measurement distance.

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)

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 20l0g(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), 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_DH5_ High channel (Channel 78).

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

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, recorded
worst case at powered by adapter charging mode.

5. “---" means not recorded as emission levels lower than limit.

6. Margin= Limit - Level
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For 9KHz to 30MHz

Frequency Corrected Reading FCC Limit Margin

(MHz2) (dBuVim)@3m | (dBuV/m) @3m (dB) PO RO

12.89 47.23 69.54 22.31 QP PASS

20.34 42.87 69.54 26.67 QP PASS

For 30MHz to 1000MHz

Polarization ‘ Horizontal
SWEEP TABLE:@ "test (30M-1G)"
Short Description: Field Strength
Start Stop Detector Meas. IF Transducer
Freguency Freguency Time Bandw.
30.0 MH= 1.0 GH=z MaxPeak 300.0 ms 120 kH= JB1
Level [dBpY/m]
Lo e i T R ey i e it mT T T T T [ B [ B et Ry B |
1 1 1 1 1 1 I 1 1 I 1 1 1 I 1 1
LA I e T T T T CTT T S e e
1 1 1 1 1 1 I 1 1 I 1 1 1 I 1 1
60F-—-—-——— - A —Cl- - —fF - -+ - —f - - - ———— - — === — —— ———— == == - - A - - - =+ — =+ = 1= —
i i i i i i I i i I i i i I i |
s0f----- s oo R dom——dm——de——t——t -
1 1 1 1 1 Il L Il T T T T T T T T 1
40 : ———t—— - Fm-- - b----- i e S Rt At m
i i i i i i I i i I i i i I i |
30F---——— L _ - — - — = e o <)
| | | L % i | i i 0
20 ______ _:_____:____:___:___':'__:__"L _______________ 1= TS T T == i B e e e e e |
T T 1 | 1 ) I 1 1 I 1 1 1 I 1 1
L] e e e e e oo Fommmod oo e e e e
1 1 1 1 1 1 I 1 1 I 1 1 1 I 1 1
o I I I I I I I I I I I I I I I )
30M 40M 50M  60M TOM 100M 200M 300M 400M 500M &600M s00M 1G
Frequency [Hz]
®x x xMES CTL160107015_xred
MEASUREMENT RESULT: "CI’LIGOIO7015_red”
1/7/2016 1:40PM
Frequency Level Transd Limit Margin Det. Height Azimuth Polarization
MH= dBuv,/m dB dBuv/m dB cm deg
30.000000 25.00 20.8 40.0 15.0 —-——= 0.0 0.00 HORIZONTAL
192.960000 24 .20 13.2 43 .5 19.3 - 0.0 0.00 HORIZONTAL
338.460000 29.70 le.4 4.0 l6.3 —-——= 0.0 0.00 HORIZONTAL
416.060000 31.60 18.5 46 .0 14.4 - 0.0 0.00 HORIZONTAL
468.440000 30.50 19.7 46.0 15.5 - 0.0 0.00 HORIZONTAL
957 .320000 31.90 26.6 46 .0 14.1 - 0.0 0.00 HORIZONTAL
Polarization Vertical
SWEEP TABLE:@ "test (30M-1G) "
Short Description: Field Strength
Start Stop Detector Meas. IF Transducer
Freguency Fregquency Time Bandw.
30.0 MH=z 1.0 GH=z MaxPeak 300.0 ms 120 kH=z JB1
Level [dBpW/m]
L L e et e et e e e [ S Ty e Ry R S |
i i i i i i i I i i I i i i i i
OF-—==-=- T e e s e Tt TTTTT cTTTTT S ey et e
i i i i i i i I i i I i i i i i
60fF—-————— - - HA—- - - — -t - -+ -l -+t - — - - ——— - ———— — —— -—————— === - - A= - —fF =+ - == —
i i i i i i i I i i I i i i i |
50f----- e oo Ep—— P e &
1 1 1 1 1 Il Il L I T T T T T T T 1
40 : e i e Lo R S e Eei s et
1 1 1 1 1 1 1 I 1 1 . I 1 1 1 X! JI
== T i e E i B I . T T . I T e s e R
2ol = T IS b L YT SN e e | oo RN v DS B R
1 1 I I 1 1 1 I 1 1 I 1 1 1 1 1
L] e e T M ey gt e Tt e el Aata SE S
i i i i i i i I i i I i i i i i
o 1 1 1 1 1 1 1 I 1 1 I 1 1 1 1 I
30M 40M 50M  &60M TOM 100M 200M 300M 400M 500M S00M 800Mm 1G
Frequency [Hz]
x x x MES CTL160107016_red
MEASUREMENT RESULT: "CTL160107016 red"”
1/7/2016 1:42PM
Frequency Level Transd Limit Margin Det. Height Azimuth Polarization
MH= dBuv,/m dB dBuv,/m dB cm deg
30.000000 30.90 20.8 40 .0 9.1 -——= 0.0 0.00 VERTICAL
49.400000 30.10 8.0 40.0 9.9 - 0.0 0.00 VERTICAL
94 .020000 28.00 9.9 43.5 15.5 - 0.0 0.00 VERTICAL
154.160000 27.20 13.7 43.5 16.3 - 0.0 0.00 VERTICAL
46€8.440000 30.30 19.7 4.0 15.7 -——= 0.0 0.00 VERTICAL
8€6.140000 31.40 25.3 46.0 14.6 - 0.0 0.00 VERTICAL




For 1GHz to 25GHz
Note:We tested GFSK Mode and 8DPSK, rcorded the worst case at the GFSK (DH5) Mode.
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Frequency(MHz): 2402 Polarity: HORIZONTAL
Frequenc Emission Limit Marain Raw | Antenna | Cable Pre-amplifier Correction
No (I\(jIHz) y Level (dBuV/m) (dé’) Value Factor | Factor (dBF; Factor
(dBuV/m) (dBuV) | (dB/m) | (dB) (dB/m)
1 2402.00 | 88.59 |PK - - 55.19 28.78 | 4.61 0.00 33.40
1 2402.00 | 78.74 |AV - - 45.34 28.78 | 4.61 0.00 33.40
2 | 2390.00 | 36.98 |PK 74 - 3.66 28.72 | 4.60 0.00 33.32
2 | 2390.00 - |Ay| o4 . - - - - -
3 | 2400.00 | 37.59 |PK 74 36.41 4.20 28.78 | 4.61 0.00 33.39
3 | 2400.00 - AV 54 - - - - - --
4 | 4804.00 | 48.51 |PK 74 25.49 44.00 33.49 6.91 35.89 4.51
4 | 4804.00 - JAy| o4 - - - - - -
5 5150.75 | 43.20 |PK 74 30.8 35.93 34.44 7.12 34.28 7.27
5 5150.75 - |AV 54 - - - - - -
6 7206.00 | 42.54 |PK 74 31.46 31.43 36.95 9.18 35.03 11.11
6 7206.00 - AV 54 - - - - - --
Frequency(MHz): 2402 Polarity: VERTICAL
Frequenc Emission Limit Marain Raw | Antenna | Cable Pre-amolifier Correction
No (I\CJIHZ) y Level (dBuV/m) (dlg) Value Factor | Factor (dBF; Factor
(dBuV/m) (dBuV) | (dB/m) | (dB) (dB/m)
1 2402.00 | 89.98 |PK - - 56.58 28.78 | 4.61 0.00 33.40
1 2402.00 | 80.45 |AV - - 47.05 28.78 | 4.61 0.00 33.40
2 2390.00 | 37.87 |PK 74 36.13 4.55 28.72 4.60 0.00 33.32
2 | 2390.00 - |Av| 54 - - - - - -
3 2400.00 | 36.95 |PK 74 37.05 3.56 28.78 | 4.61 0.00 33.39
3 2400.00 - |AV 54 - - - - -- --
4 4804.00 | 45.66 |PK 74 28.34 41.15 33.49 6.91 35.89 4.51
4 | 4804.00 - |AV 54 - - - - - -
5 5015.20 | 42.15 |PK 74 31.85 35.31 34.03 7.04 34.24 6.84
5 5015.20 - |AV 54 - - - - - --
6 7206.00 | 42.65 |PK 74 31.35 31.54 36.95 9.18 35.03 11.11
6 7206.00 - |AV 54 - - - - -- --
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. Margin value = Limit value- Emission level.
4. -- Mean the PK detector measured value is below average limit.
5. The other emission levels were very low against the limit.
6. RBW1MHz VBW3MHz Peak detector is for PK value; RBW 1MHz VBW10Hz Peak detector is

for AV value.
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Frequency(MHz): 2441 Polarity: HORIZONTAL
Frequenc Emission Limit Marain Raw | Antenna | Cable Pre-amplifier Correction
No (l\(jIHz) y Level (dBuV/m) (dlg) Value Factor | Factor (dBF; Factor
(dBuV/m) (dBuV) | (dB/m) | (dB) (dB/m)
1 2441.00 | 88.89 |PK -- -- 55.38 28.85 | 4.66 0.00 33.51
1 2441.00 | 79.45 |AV -- -- 45.94 28.85 | 4.66 0.00 33.51
2 4458.50 | 39.23 |PK 74 34.77 34.22 32.86 6.69 34.54 5.01
2 | 4458.50 - JAV| 54 - - - - - -
3 4882.00 | 45.12 |PK 74 28.88 38.86 33.60 6.95 34.30 6.26
3 4882.00 - |AV 54 -- -- - -- -- --
4 5150.50 | 40.26 |PK 74 33.74 32.85 34.44 712 34.14 7.41
4 | 5150.50 - |Av| 54 - - - - - -
5 7323.00 | 43.54 |PK 74 30.46 31.84 37.46 9.23 35.00 11.70
5 7323.00 - |AV 54 - - -- -- -- --
Frequency(MHz): 2441 Polarity: VERTICAL
Frequenc Emission Limit Margin Raw | Antenna | Cable Pre-amplifier Correction
No (MHz) y Level (dBuV/m) (dB) Value Factor |Factor (dB) Factor
(dBuV/m) (dBuV) | (dB/m) | (dB) (dB/m)
1 2441.00 | 89.87 |PK -- -- 56.36 28.85 | 4.66 0.00 33.51
1 2441.00 | 80.26 |AV -- -- 46.75 28.85 | 4.66 0.00 33.51
2 | 423570 | 39.78 |PK 74 34.22 35.08 32.82 6.54 34.67 4.70
2 | 4235.70 - |AV 54 - - - - - -
3 | 4882.00 | 45.36 |PK 74 28.64 39.10 33.60 6.95 34.30 6.26
3 | 4882.00 - |AV 54 - - -- -- -- --
4 5150.75 | 40.24 |PK 74 33.76 32.83 34.44 712 34.14 7.41
4 | 5150.75 - |Av| 54 - - - - - -
5 7323.00 | 43.90 |PK 74 30.1 32.20 37.46 9.23 35.00 11.70
5 7323.00 - |AV 54 - - -- -- -- --
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. Margin value = Limit value- Emission level.
4. -- Mean the PK detector measured value is below average limit.
5. The other emission levels were very low against the limit.
6. RBW1MHz VBW3MHz Peak detector is for PK value; RBW 1MHz VBW10Hz Peak detector is

for AV value.
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Frequency(MHz): 2480 Polarity: HORIZONTAL
Frequenc Emission Limit Marain Raw | Antenna | Cable Pre-amolifier Correction
No (|\CJ|HZ) y Level (dBuV/m) ( dl.g) Value Factor | Factor ( dBF)) Factor
(dBuV/m) (dBuV) | (dB/m) (dB) (dB/m)
1 2480.00 | 88.69 |PK -- -- 55.07 28.92 4.70 0.00 33.62
1 2480.00 | 79.55 |AV -- -- 45.93 28.92 4.70 0.00 33.62
2 2483.50 | 39.54 |PK 74 34.46 5.91 28.93 4.70 0.00 33.63
2 | 2483.50 - |Av| 54 - - - - - -
3 2500.00 | 37.21 |PK 74 36.79 3.53 28.96 4.72 0.00 33.68
3 | 2500.00 - |Av| o4 - - - - - -
4 4960.00 | 46.25 |PK 74 27.75 41.33 33.84 7.00 35.92 4.92
4 | 4960.00 - |Av| o4 - - - - - -
5 5387.50 | 44.22 |PK 74 29.78 36.61 34.73 7.25 34.37 7.61
5 5387.50 - |AV 54 - -- -- -- -- --
6 7440.00 | 43.40 |PK 74 30.6 31.45 37.64 9.28 34.97 11.95
6 7440.00 - |AV 54 - -- -- -- -- --
Frequency(MHz): 2480 Polarity: VERTICAL
Frequenc Emission Limit Marain Raw | Antenna | Cable Pre-amoplifier Correction
No (I\q/IHz) y Level (dBuV/m) (ng) Value Factor |Factor (dB‘; Factor
(dBuV/m) (dBuV) | (dB/m) | (dB) (dB/m)
1 2480.00 | 89.66 |PK -- -- 56.04 28.92 4.70 0.00 33.62
1 2480.00 | 79.50 |AV -- -- 45.88 28.92 4.70 0.00 33.62
2 2483.50 | 38.56 |PK 74 35.44 493 28.93 4.70 0.00 33.63
2 | 2483.50 - |Ay| o4 - - - - - -
3 2500.00 | 37.29 |PK 74 36.71 3.61 28.96 472 0.00 33.68
3 2500.00 - |AV 54 -- -- -- -- -- -
4 4960.00 | 46.22 |PK 74 27.78 41.30 33.84 7.00 35.92 4.92
4 | 4960.00 - |AV o4 - - - - - -
5 5210.75 | 40.26 |PK 74 33.74 32.87 34.55 7.15 34.31 7.39
5 5210.75 - AV 54 -- -- -- -- -- --
6 7440.00 | 41.41 |PK 74 32.59 29.46 37.64 9.28 34.97 11.95
6 7440.00 - |AV 54 - - -- -- -- --
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. Margin value = Limit value- Emission level.
4. -- Mean the PK detector measured value is below average limit.
5. The other emission levels were very low against the limit.
6. RBW1MHz VBW3MHz Peak detector is for PK value; RBW 1MHz VBW10Hz Peak detector is

for AV value.
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4.3 Maximum Peak Output Power

TEST CONFIGURATION

EUT

Power Sensor

TEST PROCEDURE

Report No.: MWR151225103

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 DH5

4.3.1 GFSK Test Mode

A. Test Verdict

Frequency Measured Output Peak Power Limits .
Channel (MHz2) (dBm) (dBm) Verdict
00 2402 6.06 30 PASS
39 2441 5.63 30 PASS
78 2480 5.34 30 PASS
Note:
1.The test results including the cable lose.
4.3.2 m/4 DQPSK Test Mode
A. Test Verdict
Frequency Measured Output Peak Power Limits .
Channel (MHz) (dBm) (dBm) Verdict
00 2402 5.37 30 PASS
39 2441 5.05 30 PASS
78 2480 4.85 30 PASS
Note:
1.The test results including the cable lose.
4.3.3 8DPSK Test Mode
A. Test Verdict
Frequency Measured Output Peak Power Limits .
Channel (MHz2) (dBm) (dBm) Verdict
00 2402 5.31 30 PASS
39 2441 4.99 30 PASS
78 2480 4.79 30 PASS
Note:

1.The test results including the cable lose.
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4.4 20dB Bandwidth

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
Frequenc 20dB Bandwidth Limits .
Channel N y Refer to Plot Verdict
(MHz) (MHz) (MHz)
00 2402 0.8295 Plot4.4.1 A / PASS
39 2441 0.7399 Plot4.4.1 B / PASS
78 2480 0.8308 Plot4.4.1C PASS
Note: 1.The test results including the cable lose.
B. Test Plots
ﬁ Keysight Spectrum Analyzer - Occupied BW @lﬁ/\ﬂ__ﬂ_
F RL | RF [soa ac | | | SENSE:INT| [ ALIGN AUTO  [04:53:04 PMJan 10, 2016
Center Freq 2.402000000 GHz | Center Freq: 2.402000000 GHz Radio Std: None Frequency
—— Trig: FreeRun Avg|Held: 10110
‘ #FGain:Low #Atten: 40 dB Radio Device: BTS
Ref Offset 0.9 dB
10 dBidiv Ref 23.90 dBm
Log
138 Center Freq||
3.50 2.402000000 GHz
-6.10
-16.1
-26.1
-36.1
-46.1
-56.1
66,1
Center 2.402 GHz Span 2 MHz CF Ste
#Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms 200000 ke
[Auto Man
Occupied Bandwidth Total Power 12.1 dBm
849.82 kHZ Freq Offset
Transmit Freq Error -15.169 kHz OBW Power 99.00 % OHz
x dB Bandwidth 829.5 kHz x dB -20.00 dB
IMSG STATUS

(Plot 4.4.1 A: Channel 00: 2402MHz @ GFSK)
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BE Keysight Spectrum Analyzer - Occupied BW = e el
RL [ RF |[soa ac | [ | SENSE:INT] [ ALIGN AUTO  [04:55:02 PMJan 10, 2016
[Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None Frequency
—— Trig: FreeRun Avg|Held: 10110
I ‘ #FGain:Low #Atten: 40 dB Radic Device: BTS
Ref Offset 0.9 dB
10 ciBidiv Ref 23.90 dBm
Log
1339 Center Freq||
3.80 2.441000000 GHz
-6.10
-16.1
-26.1
-36.1
-46.1
-56.1
661
| Center 2.441 GHz Span 2 MHz CF Ste
Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms 200000 kH‘:
Auto Man
Occupied Bandwidth Total Power 11.6 dBm
840.27 kHZ Freq Offset
Transmit Freq Error -13.732 kHz OBW Power 99.00 % OHz
x dB Bandwidth 739.9 kHz x dB -20.00 dB
IMSG STATUS
(Plot 4.4.1 B: Channel 39: 2441MHz @ GFSK)
BE Keysight Spectrum Analyzer - Occupied BW = e el
RL [ RF |[soa ac | [ | SENSE:INT] [ ALIGN AUTO  [04:57:09 PMJan 10, 2016
[Center Freq 2.480000000 GHz Center Freq: 2.430000000 GHz Radio Std: None Frequency
—— Trig: FreeRun Avg|Held: 10110
I ‘ #FGain:Low #Atten: 40 dB Radic Device: BTS
Ref Offset 0.9 dB
10 ciBidiv Ref 23.90 dBm
Log
1339 Center Freq||
3.80 2.480000000 GHz
-6.10
-16.1
-26.1
-36.1
-46.1
-56.1
661
| Center 2.48 GHz Span 2 MHz CF Ste
Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms 200000 kH‘:
Auto Man
Occupied Bandwidth Total Power 11.4 dBm
847.95 kHZ Freq Offset
Transmit Freq Error -15.439 kHz OBW Power 99.00 % OHz
x dB Bandwidth 830.8 kHz x dB -20.00 dB
IMSG STATUS

(Plot 4.4.1 C: Channel 78: 2480MHz @ GFSK)



4.4.2 8DPSKTest Mode

A. Test Verdict
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Frequency 20dB Bandwidth Limits .
Channel (MHz) (MHz2) Refer to Plot (MHz2) Verdict
00 2402 1.111 Plot4.4.2 A / PASS
39 2441 1.141 Plot4.4.2B / PASS
78 2480 1.120 Plot4.4.2C / PASS
Note: 1.The test results including the cable lose.
B. Test Plots
ﬁ Keysight Spectrum Anal‘yzler- Dtcupt\edB‘lw : - ‘ : : —_ ===
rgenTlgreq 2.402660600 GHz | Center Freq: 2.402000000 GHz — Radio Std: None Frequency
—»~ Trig: Free Run Avg|Held: 10110
#FGain:Low #Atten: 40 dB Radio Device: BTS
Ref Offset 0.9 dB
1L%Bldiv Ref 23.90 dBm
139 Center Freq||
390 2.402000000 GHz
-6.10

-16.1

-26.1

-36.1

-46.1

-56.1

-66.1

Center 2.402 GHz
#Res BW 30 kHz

#VBW 100 kHz

Span 2 MHz
Sweep 2.133 ms

Occupied Bandwidth

Total Power

1.0677 MHz
Transmit Freq Error -14.369 kHz OBW Power
x dB Bandwidth 1.111 MHz x dB

10.9 dBm

99.00 %
-20.00 dB

CF Step
200.000 kHz

Auto Man

Freq Offset
0 Hz

STATUS

(Plot 4.4.2 A: Channel 00: 2402MHz @ 8DPSK)
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BE Keysight Spectrum Analyzer - Occupied BW @lﬂ/@_
RL [ RF |[soa ac | [ | SENSE:INT] [ ALIGN AUTO  [05:16:07 PMJan 10, 2016
[Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None Frequency
—— Trig: FreeRun Avg|Held:>10/10
I ‘ #FGain:Low #Atten: 40 dB Radic Device: BTS
Ref Offset 0.9 dB
10 ciBidiv Ref 23.90 dBm
Log
1339 Center Freq||
3.80 2.441000000 GHz
-6.10
-16.1
-26.1
-36.1
-46.1
-56.1
661
| Center 2.441 GHz Span 2 MHz CF Ste
Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms 200000 kH‘:
Auto Man
Occupied Bandwidth Total Power 10.5 dBm
1.0704 MHz Freq Offset
Transmit Freq Error -14.330 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.141 MHz x dB -20.00 dB
IMSG STATUS
(Plot 4.4.2 B: Channel 39: 2441MHz @ 8DPSK)
BE Keysight Spectrum Analyzer - Occupied BW @lﬂ/@_
RL [ RF |[soa ac | [ | SENSE:INT] [ ALIGN AUTO  [05:21:31 PMJan 10, 2016
[Center Freq 2.480000000 GHz Center Freq: 2.430000000 GHz Radio Std: None Frequency
—— Trig: FreeRun Avg|Held: 10110
I ‘ #FGain:Low #Atten: 40 dB Radic Device: BTS
Ref Offset 0.9 dB
10 ciBidiv Ref 23.90 dBm
Log
1339 Center Freq||
3.80 2.480000000 GHz
-6.10
-16.1
-26.1
-36.1
-46.1
-56.1
661
| Center 2.48 GHz Span 2 MHz CF Ste
Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms 200000 kH‘:
Auto Man
Occupied Bandwidth Total Power 10.3 dBm
1.0697 MHZ Freqoffset
Transmit Freq Error -14.342 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.120 MHz x dB -20.00 dB
IMSG STATUS

(Plot 4.4.2 C: Channel 78: 2480MHz @ 8DPSK)
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4.5 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=100 KHz and VBW=300KHz.

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.

451 GFSK Test Mode
A. Test Verdict
Frequenc Channel Separation Limits .
Channel q y P Refer to Plot Verdict
(MHz) (MHz) (MHz)
38 2440 25KHz or the
39 2441 1.000 Plot4.6.1 A 2/3*20dB PASS
bandwidth
B. Test Plots
BE Keysight Spectrum Analyzer - Swept SA @lﬁ/@
RL [ RF [s00 ac | [ [ SENSE:INT] [ ALIGN AUTO  |05:55:20 PMJan 10, 2016
Center Freq 2.440500000 GHz | #Avg Type: RMS TRAGE 55| Frequency
PNO: Wide —»— 1rig: Free Run Avg|Hold: 100/100 TYPE| M ¥ty
IFGain:Low #Atten: 40 dB mET|PPPPPP
Auto Tune|
Ref Offset 0.9 dB
10 dBidiv Ref 30.00 dBm
Log
0.4 Center Freq|f
10.0 o 2.440500000 GHz
0.00 A
] e Start Freq||
=0 2.439500000 GHz
-30.0
-40.0
. Stop Freq(|
' 2.441500000 GHz
-60.0
Start 2.439500 GHz Stop 2.441500 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 200.000 kHz
[MkRvoDHTRISCL] X | Y | FUNCTION | FUNCTIONWADTH puto Man
1 A2 f(A) 1.000 MHz (A) 0.000 dB
§ F f 2.439 830 GHz 5.478 dBm FreqOffset
4 0 Hz|
5
6
7
8
9
10
11 =
‘ 3
MSG STATUS

(Plot 4.6.1 A: Channel 39: 2441MHz @ GFSK)




4.5.2 8DPSK Test Mode

A. Test Verdict
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Report No.: MWR151225103

Frequenc Channel Separation Limits .
Channel q y P Refer to Plot Verdict
(MHz) (MHz) (MHz)
38 2440 25KHz or the
39 2441 0.994 Plot4.6.2 A 2/3*20dB PASS
bandwidth
B. Test Plots
B Keysight Spectrum Analyzer - Swept SA |i/|i/|é/|
RL il RF AC | [ [ SENSE:INT] [ ALIGN AUTO  [06:48:20 PMJan 10, 2016 F
Center Freq 2.440500000 GHz | _. #Avg Type: RMIS TRACE[TT3 75 6 requency
PNO: Wide ~—#»— 1rig: Free Run Avg|Held: 100/100 TYPE| M ittty
IFGain:Low #Atten: 40 dB DET|P P
Auto Tune
Ref Offset 0.9 dB
10 dBidiv ~ Ref 30.00 dBm
Log
200 Center Freq||
10.0 v > 2.440500000 GHz
0.oo
ne Start Freqf|
=0 2.439500000 GHz
-300
-400
oo Stop Freq||
i 2.441500000 GHz
-50.0
Start 2.439500 GHz Stop 2.441500 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 200.000 kHz
[WRwooE TR sc] % ] Y ] FUNCTION ] FUNCTIONwIDTH fute Man
1 A2 f (A 994 kHz (A) 0.067 dB
§ F f 2.440 156 GHz 4371 dBm Freq Offset
4 0 Hz|
5 =
6
7
8
9
10
11 i
MSG STATUS

(Plot 4.6.2 A: Channel 39: 2441MHz @ 8DPSK)
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4.6 Number of hopping frequency

TEST CONFIGURATION

EUT

SPECTRUM

TEST PROCEDURE

ANALYZER

Report No.: MWR151225103

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=300 KHz.

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.

4.6.1 GFSK Test Mode

A. Test Verdict

Hopping Channel Frequency Range Number of . .
pping q y 9 . Refer to Plot Limit Verdict
(MHz) Hopping Channel
2400-2483.5 79 Plot4.7.1 A1 215 PASS
B. Test Plots
BE Keysight Spectrum Analyzer - Swept SA @lﬁ/@
RL [ RF [s00 ac | [ [ SENSE:INT] [ ALIGN AUTO  |05:35:31 PMJan 10, 2016
Center Freq 2.441750000 GHz | #Avg Type: RMS TRAGE 55| Frequency
PNO: Fast —— 11ig: Free Run Avg|Hold: 100/100 TYPE| M ¥#AAAAfY
IFGain:Low #Atten: 40 dB mET|PPPPPP
Auto Tune|
Ref Offset 0.9 dB
10 dBidiv Ref 30.00 dBm
Log
0.4 Center Freq|f
100 b 5| 2441780000 GHz
0.0 i
e R R L AR AR RARAE S KRS AR IR AL SRS RARS LES K ISRN BRRA! Start Freq||
=0 2.400000000 GHz
-30.0
-40.0
. Stop Freq(|
' 2.483500000 GHz
-60.0
Start 2.40000 GHz Stop 2.48350 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 8.000 ms (1001 pts) 8.350000 MHz|
[MkRvoDHTRISCL] X | Y | FUNCTION | FUNCTIONWADTH Auto Man
4 A2 f(a) 779800 MHz (A)  -0.551dB
g F f 2.401 837 0 GHz 5.804 dBm Freq Offset
4 0 Hz|
5
6
7
8
9
10
11 =

=
7]
o]

STATUS

(Plot 4.7.1 A1: @ GFSK)




4.6.2 8DPSK Test Mode

A. Test Verdict
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Report No.: MWR151225103

Hopping Channel Frequency Range Number of . .
pping q y 9 . Refer to Plot Limit Verdict
(MHz) Hopping Channel
2400-2483.5 79 Plot 4.7.2 A1 215 PASS
B. Test Plots
E Keysight Spectrum Analyzer - Swept SA |i/|i/|é/|
RL | R [s00 AC | [ [ SENSE:INT] | ALTGN AUTO  |06:37:28 PMJan 10, 2016 s
|[Center Freq 2.441750000 GHz | #Avg Type: RMS TRACEI 535 6 requency
PNO: Fast —»— 1rig: Free Run Avg|Held: 100/100 G L
IFGain:Low #Atten: 40 dB oer|P PPRPP
Auto Tune
Ref Offset 0.9 dB
10 dBidiv. Ref 30.00 dBm
Log
200 Center Freq||
100 |7 <> 2.441750000 GHz
000 >”\<
ne Start Freq(|
= 2.400000000 GHz
-30.0
-40.0
a0 Stop Freq(]
: 2.483500000 GHz,
-60.0
Start 2.40000 GHz Stop 2.48350 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 8.000 ms (1001 pts) 8.350000 MHz
[MRvoDETRISCL] X | Y | FUNCTION | FUNCTIONVADTH Auto Man
1 A2 f (A 779890 MHz (A}  0.648dB
g F f 24021710 GHz 4.685 dBm Freq Offset
g | 0Hz
. e
7
8
9
10
11 i
‘ -
MSG STATUS

(Plot 4.7.2 A1: @ 8DPSK)
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4.7 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.

A. Test Verdict

471 GFSK Test Mode
Frequency | Pulse Width | Dwell Time Limit .
Mode (MHz) (ms) (S) (S) Refer to Plot Verdict
DHA1 2441 0.3704 0.119 0.4 Plot 4.8.1 A PASS
Note: Dwell time=Pulse time (ms) x (1600 + 2 + 79) x31.6 Second
DH3 2441 [ 16256 | 0.260 | 0.4 | Plot48.1B | PASS
Note: Dwell time=Pulse time (ms) x (1600 + 4 + 79) x31.6 Second
DH5 2441 [ 28728 | 0.307 | 0.4 | Plot481C | PASS
Note: Dwell time=Pulse Time (ms) x (1600 + 6 + 79) x31.6 Second
4.7.2 8DPSK Test Mode
Frequency | Pulse Width | Dwell Time Limit .
Mode (MHz) (ms) (S) (S) Refer to Plot Verdict
DHA1 2441 0.3784 0.121 0.4 Plot4.8.2 A PASS
Note: Dwell time=Pulse time (ms) x (1600 + 2 + 79) x31.6 Second
DH3 2441 [ 1.628 [ 0.260 | 0.4 | Plot4.8.2B | PASS
Note: Dwell time=Pulse time (ms) x (1600 + 4 + 79) x31.6 Second
DHS 2441 [ 287787 | 0.307 | 0.4 | Plot4.8.2C | PASS
Note: Dwell time=Pulse Time (ms) x (1600 + 6 + 79) x31.6 Second

B. Test Plots
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BE Keysight Spectrum Analyzer - Swept SA @lﬁ/@_
RL RF [s00 ac | SENSE:INT| ALIGN AUTO 06:57:18 PMJan 10, 2016
[Center Freq 2.441000000 GHz | #Avg Type:RMS TRece[ g5 5| Frequency
PNO: Fast —»— 1rig: Free Run TYPE(
IFGain:Low #Atten: 30 dB mET|PPPPPP
Mkr3 1.734 ms Auto Tune
10 geicly__Ref 20.00 dBm 1.39 dBm
10.0 (" Center Freq|f
0o 2.441000000 GHz
100
e Start Freq(|
0 2.441000000 GHz
-40.0
-50.0
. ' C |k I 1 | Stop Freq(|
' [ 2.441000000 GHz
1 | | |
Center 2.441000000 GHz Span 0 Hz CF Step
|Res BW 1.0 MHz #VBW 3.0 MHz Sweep 6.400 ms (8001 pts) 1.000000 MHz
Auto Man
1 N 484.0 us 1 36 dBm
2 N t 854.4 us 1.25dBm
N t 1734 ms 139 dBm Freq Offset
4 0 Hz|
5 =
6
7
8
9
10 M
11 -
e m b
MSG STATUS
(Plot 4.8.1.A: Channel 39: 2441MHz @ GFSK @ DH1)
BE Keysight Spectrum Analyzer - Swept SA @@&/l
RL | R [s00 AC | [ [ SENSE:INT] | ALTGN AUTO  |06:58:53 PMJan 10, 2016 s
[Center Freq 2.441000000 GHz | #Avg Type:RMS TRCE[T 555 6 requency
PNO: Fast —»— 1rig: FreeRun TYPE(W:
IFGain:Low #Atten: 30 dB DET
Mkr3 2.862 ms Auto Tune
0 gBiciv__Ref 20.00 dBm 2.57 dBm
100 ’ Center Freq||
0o 2.441000000 GHz
-10.0
0 Start Freq(|
o 2.441000000 GHz
-40.0
-50.0
. Stop Freq(]
: | 2.441000000 GHz,
-70.0 |
Center 2.441000000 GHz Span 0 Hz CF Step
|Res BW 1.0 MHz #VBW 3.0 MHz Sweep 6.400 ms (8001 pts) 1.000000 MHz
Auto Man
1 N 361.6 us 2.50 dBm
2 N t 1.987 ms 1.72dBm
N t 2.862 ms 2.57 dBm Freq Offset
4 0Hz
5 =
6
7
8
9
10 i
11 &5
< m r
MSG STATUS

(Plot 4.8.1.B: Channel 39: 2441MHz @ GFSK @ DH3)
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BE Keysight Spectrum Analyzer - Swept SA @lﬁ/@_
RL [ RF [s00 ac | [ [ SENSE:INT] [ ALIGN AUTO 04:55:16 PMJan 10, 2016
[Center Freq 2.441000000 GHz | #Avg Type:RMS TRece[ g5 5| Frequency
PNO: Fast —»— 1rig: Free Run TYPE(
IFGain:Low #Atten: 20 dB mET|PPPPPP
Mkr3 4.625 ms Auto Tune
10 dBJdiv  Ref 10.00 dBm 4.24 dBm
Log x
oo Center Freq|f
00 2.441000000 GHz
200
o Start Freq(|
-0 2.441000000 GHz
-50.0
-50.0
. Stop Freq(|
' 2.441000000 GHz
-80.0
Center 2.441000000 GHz Span 0 Hz CF Step
|Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.13 ms (8001 pts) 1.000000 MHz
[wRImMoDE[TRCscll x| v [ FUNCTION [ FUNCTIONWIDTH puto Man
1 N 874.0 us 3.81dBm
2 N t 3.747 ms 4.03 dBm
N t 4625ms 4.24 dBm Freq Offset
4 0 Hz|
5 =
6
7
8
9
10 M
11 -
e m b
MSG STATUS
(Plot 4.8.1.C: Channel 39: 2441MHz @ GFSK @ DH5)
BE Keysight Spectrum Analyzer - Swept SA @@&/l
RL | R [s00 AC | [ [ SENSE:INT] | ALTGN AUTO  [07:12:32 PMJan 10, 2016 s
[Center Freq 2.441000000 GHz | #Avg Type:RMS TRCE[T 555 6 requency
PNO: Fast —»— 1rig: FreeRun TYPE(W:
IFGain:Low #Atten: 30 dB DET
Mkr3 1.827 ms Auto Tune
0 gBiciv__Ref 20.00 dBm -0.98 dBm
|
100 ' Center Freq||
0o 2.441000000 GHz
-10.0
0 Start Freq(|
o 2.441000000 GHz
-40.0
-50.0
. 1 L ] | | Stop Freq(]
: 2.441000000 GHz,
| | | |
Center 2.441000000 GHz Span 0 Hz CF Step
|Res BW 1.0 MHz #VBW 3.0 MHz Sweep 6.400 ms (8001 pts) 1.000000 MHz
Auto Man
1 N 577.6 us 1.44 dBm
2 N t 956.0 us 1.93 dBm
N t 1.827 ms -0.98 dBm Freq Offset
4 0Hz
5 =
6
7
8
9
10 i
11 &5
< m r
MSG STATUS

(Plot 4.8.2.A: Channel 39: 2441MHz @ 8DPSK @ DH1)
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BE Keysight Spectrum Analyzer - Swept SA @lﬂ/@_
RL | RF [soe ac | | | SENSE:INT] [ ANALIGN OFF 11:20:07 AMJan 15, 2016
[Center Freq 2.441000000 GHz | #Avg Type: RMS s[5 55| Frequeney
PNO: Fast —»— Trig: Free Run TYPE] Widhhnin
IFGain:Low #Atten: 30 dB oeT|P PPPPP
Mkr3 3.886 ms Auto Tune
10 gray__Ref 20.00 dBm -13.71 dBm
o4 Center Freq|]
non 2.441000000 GHz
-10.0 ’
= StartFreq||
- 2.441000000 GHz
-40.0
-50.0
o ’ Stop Freq||
' 2.441000000 GHz
o — | |
Center 2.441000000 GHz Span 0 Hz CF Step
| Res BW 1.0 MHz #VBW 3.0 MHz Sweep 6.400 ms (8001 pts) 1.000000 MHz
[MkR[MODETRCISsCL] x| v ] FUNCTION [ FUNCTIONWIDTH fute Man
1 N 1.386 ms -13.68 dBm
2 N l 3.014ms -16.17 dBm
N t 3.886 ms -13.71dBm Freq Offset
4 0 Hz|
5 E
6
7
8
9
10 M
11 p,
o . b
sc sTaTus ) Align Now, All required
(Plot 4.8.2.B: Channel 39: 2441MHz @ 8DPSK @ DH3)
BE Keysight Spectrum Analyzer - Swept SA @@&/l
RL | R [s00 AC | [ [ SENSE:INT] | ALTGN AUTO  [05:16:20 PMJan 10, 2016 s
[Center Freq 2.441000000 GHz | #Avg Type:RMS TRCE[T 555 6 requency
PNO: Fast —»— 1rig: FreeRun TYPE(W:
IFGain:Low #Atten: 26 dB DET]
Mkr3 7.147 ms Auto Tune
10 dBidiv__Ref 15.00 dBm 1.97 dBm
Log
500 b Center Freq(f
500 2.441000000 GHz
-150
0 Start Freq(|
50 2.441000000 GHz
-45.0
-55.0
. : A Stop Freq(]
: ‘ 2.441000000 GHz
-75.0 ‘
Center 2.441000000 GHz Span 0 Hz CF Step
|Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.13 ms (8001 pts) 1.000000 MHz
Auto Man
1 N 3.397 ms 3.23dBm
2 N t 6.275 ms 2.00 dBm
N t 7147 ms 1.97 dBm Freq Offset
4 0Hz
5 E
6
7
8
9
10 i
11 -
< m r
MSG STATUS

(Plot 4.8.2.C: Channel 39: 2441MHz @ 8DPSK @ DH5)
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4.8 Spurious RF Conducted Emission

TEST CONFIGURATION

SPECTRUM

EUT ANALYZER

TEST PROCEDURE

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
DHS.

2.For 9KHz -30MHz,Because there was only background, So We did not recorded data.

4.8.1 GFSK Test Mode
A. Test Verdict

Channel Frtzl(\]ntlezr;cy Frequency Range Refer to Plot (L(;g:) Verdict
2.402 GHz Plot 4.9.1 A1 PASS
30MHz-3GHz Plot 4.9.1 A2 -20 PASS
00 2402 3GHz-5GHz Plot 4.9.1 A3 -20 PASS
5GHz-10GHz Plot 4.9.1 A4 -20 PASS
10GHz-15GHz Plot 4.9.1 A5 -20 PASS
15GHz-25GHz Plot 4.9.1 A6 -20 PASS
2.441 GHz Plot 4.9.1 B1 PASS
30MHz-3GHz Plot 4.9.1 B2 -20 PASS
39 o441 3GHz-5GHz Plot 4.9.1 B3 -20 PASS
5GHz-10GHz Plot 4.9.1 B4 -20 PASS
10GHz-15GHz Plot 4.9.1 B5 -20 PASS
15GHz-25GHz Plot 4.9.1 B6 -20 PASS
2.480 GHz Plot 4.9.1 C1 PASS
30MHz-3GHz Plot 4.9.1 C2 -20 PASS
78 2480 3GHz-5GHz Plot 4.9.1 C3 -20 PASS
5GHz-10GHz Plot 4.9.1 C4 -20 PASS
10GHz-15GHz Plot 4.9.1 C5 -20 PASS
15GHz-25GHz Plot 4.9.1 C6 -20 PASS
Left Band edge hoping off Plot 4.9.1 D1 -20 PASS
Conducted Right Band edge hoping off Plot 4.9.1 D2 -20 PASS
bandedge Left Band edge hoping on Plot 4.9.1 D3 -20 PASS
Right Band edge hoping on Plot 4.9.1 D4 -20 PASS

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

B. Test Plots
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B Keysight Spectrum Analyzer - Swept SA =8 e[|
RL [ RF [s00  ac | [ | SENSE:INT] [ ALIGN AUTO [04:53:55 PMJan 10, 2016 F
[Center Freq 2.402000000 GHz | #Avg Type: RMS TRecE[537 5 6 requency
PNO: Wide —»— 1rig: Free Run Avg|Hold: 100/100 TYPE| M i
IFGain:ow  #Atten: 40 dB DETIP PRPFP
Ref Offect0. dB Mkr1 2.401 835 GHz Auto Tune
10dB/div  Ref 30.00 dBm 5.782 dBm
fLog
Center Freq
200 2.402000000 GHz
100 I
' 0 StartFreq
0 2.399500000 GHz
|
e -14.22 e} Stop Freq |
2.404500000 GHz
200
CF step
e 500.000 kHz
Auto Man
-100
Freq Offset
2500 At L, al ™ P frrr—f—
OHz
600
Center 2.402000 GHz Span 5.000 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
MSG STATUS
(Plot 4.9.1 A1: Channel 00: 2402MHz @ GFSK)
B Keysight Spectrum Analyzer - Swept SA =8 e[|
RL [ RF [s00  ac | [ SENSE:INT| [ ALIGN AUTO [04:54:02 PMJan 10, 2016 F
[Center Freq 1.515000000 GHz | #Avg Type: RMS TRecE[537 5 6 requency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 15/100 TYPE| M i
IFGain:Low  #Atten: 30 dB DETIP PRPFP
Auto Tune
Ref Offset 0.9 dB Mkr1 2.742 0 GHz
10dBidiv  Ref 20.90 dBm -56.031 dBm
fLog
Center Freq
108 1515000000 GHz
|
Jo om0
StartFreq
" 30.000000 MHz
-14.22 dBm| I
e StopFreq |
3.000000000 GHz,
-29.1
. CF step
297.000000 MHz
Auto Man
-19.1
’ Freq Offset
581 Yoot
OHz
6.1
Start 30 MHz Stop 3.000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 284.3 ms (8001 pts)
MSG STATUS

(Plot 4.9.1 A2: Channel 00: 2402MHz @ GFSK)
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B Keysight Spectrum Analyzer - Swept SA =8 e[|
RL [ RF [s00  ac | [ | SENSE:INT] [ ALIGN AUTO [04:54:08 PMJan 10, 2016 F
[Center Freq 4.000000000 GHz | #Avg Type: RMS TRecE[537 5 6 requency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 13/100 TYPE| M i
IFGain:Low  #Atten: 30 dB DETIP PRPFP
Auto Tune
Ref Offset 0.9 dB Mkr1 3.602 75 GHz
10dBidiv  Ref 20.90 dBm -51.894 dBm
fLog
Center Freq
103 4.000000000 GHz
1
Jo.900
StartFreq
" 3.000000000 GHz
-14.22 dBm| I
e StopFreq |
5.000000000 GHz,
2281
o CF Step
200.000000 MHz
Auto Man
121 *
Freq Offset|
531
OHz
-63.1
Start 3.000 GHz Stop 5.000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 191.5 ms (8001 pts)
MSG STATUS
(Plot 4.9.1 A3: Channel 00: 2402MHz @ GFSK)
B Keysight Spectrum Analyzer - Swept SA =8 e[|
RL [ RF [s00  ac | [ | SENSE:INT] [ ALIGN AUTO [04:54:15 PMJan 10, 2016 F
[Center Freq 7.500000000 GHz | #Avg Type: RMS TRecE[537 5 6 requency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 10/100 TYPE| M i
IFGain:Low  #Atten: 30 dB DETIP PRPFP
Ref Offect0. dB Mkr1 9.298 125 GHz Auto Tune
10dBidiv  Ref 20.90 dBm -55.892 dBm
fLog
Center Freq
103 7.500000000 GHz
1
Jo.900
StartFreq
" 5.000000000 GHz
-14.22 dBm| I
e StopFreq |
10.000000000 GHz
2281
o CF Step
500.000000 MHz
Auto Man
-49.1
’ Freq Offset|
591 L e o] TR S Y N1
OHz
-63.1
Start 5.000 GHz Stop 10.000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 477.9 ms (8001 pts)

MSG

STATUS

(Plot 4.9.1 A4: Channel 00: 2402MHz @ GFSK)
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B Keysight Spectrum Analyzer - Swept SA =8 e[|
RL [ RF [s00  ac | [ SENSE:INT| [ ALIGN AUTO [04:54:23 PMJan 10, 2016 F
[Center Freq 12.500000000 GHz | #Avg Type: RMS TRecE[537 5 6 requency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 9/100 TYPE| M i
IFGain:Low  #Atten: 30 dB DETIP PRPFP
Ref Offect0. dB Mkr1 14.068 125 GHZ]| ~ AutoTune
10dBidiv  Ref 20.90 dBm -54.332 dBm
fLog
Center Freq
10.9 12.500000000 GHz,
1
Jo.900
StartFreq
a1 10.000000000 GHz
-14.22 dBm| I
e StopFreq |
15.000000000 GHz
2281
o CF Step
500.000000 MHz
Auto Man
-49.1 '
Freq Offset|
531 » M ]
OHz
-63.1
Start 10.000 GHz Stop 15.000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 477.9 ms (8001 pts)
MSG STATUS
(Plot 4.9.1 A5:Channel 00: 2402MHz @ GFSK)
BE Keysight Spectrum Analyzer - Swept SA === = |
RL [ ®F [s00 ac | [ [ SENSE:INT] [ ALIGN AUTO  [04:54:30 PMJan 10, 2016 F
ICenter Freq 20.000000000 GHz | #Avg Type: RMS TRACE[TZ3 55 6 requency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 5/100 TVPE| MR
IFGain:Low #Atten: 32 dB DETIP PRPPP
Ref Offect 0.9 dB Mkr1 24.773 75 GHZ Auto Tune
10¢Bidiv  Ref 22.90 dBm -46.221 dBm
JLog
Center Freq
123 20.000000000 GHz
|
290
StartFreq
G 15.000000000 GHz
-14.22 dBim|
. StopFreq
25.000000000 GHz
271
o CF Step
1.000000000 GHz
' Auto Man
471
Freq Offset|
57 1 P
OHz
671
Start 15.000 GHz Stop 25.000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 955.7 ms (8001 pts)
MSG STATUS
(Plot 4.9.1 A6: Channel 00: 2402MHz @ GFSK)
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B Keysight Spectrum Analyzer - Swept SA =8 e[|
RL [ RF [s00  ac | [ | SENSE:INT] [ ALIGN AUTO [04:55:40 PMJan 10, 2016 F
[Center Freq 2.441000000 GHz | #Avg Type: RMS TRecE[537 5 6 requency
PNO: Wide —»— 1rig: Free Run Avg|Hold: 100/100 TYPE| M i
IFGain:ow  #Atten: 40 dB DETIP PRPFP
Ref Offect0. dB Mkr1 2.440 830 GHz Auto Tune
10dB/div  Ref 30.00 dBm 5.362 dBm
fLog
Center Freq
200 2.441000000 GHz
100 I
' 9 StartFreq
0 2.438500000 GHz
|
-10.0 . StopFreq |
2.443500000 GHz
-20.0
CF Step
e 500.000 kHz
Auto Man
-40.0
Freq Offset|
) PPN el S L N
OHz
-60.0
Center 2.441000 GHz Span 5.000 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
MSG STATUS
(Plot 4.9.1 B1: Channel 39: 2441MHz @ GFSK)
BE Keysight Spectrum Analyzer - Swept SA === = |
RL [ ®F [s00 ac | [ [ SENSE:INT] [ ALIGN AUTO  [04:55:47 PMJan 10, 2016 F
ICenter Freq 1.515000000 GHz | #Avg Type: RMS TRACE[TZ3 55 6 requency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 15100 TVPE| MR
IFGain:Low #Atten: 30 dB DETIP PRPPP
Auto Tune
Ref Offset 0.9 dB Mkr1 2.137 2 GHz
10¢Bidiv  Ref 20.90 dBm -55.283 dBm
JLog
Center Freq
103 1.5615000000 GHz
|
Jo.900
StartFreq
5 30.000000 MHz
-14.64 dBm|
19 StopFreq
3.000000000 GHz
231
o CF Step
297000000 MHz
Auto Man
-48.1
p Freq Offset|
591 W
OHz
-63.1
Start 30 MHz Stop 3.000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 284.3 ms (8001 pts)
MSG STATUS

(Plot 4.9.1 B2: Channel 39: 2441MHz @ GFSK)
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BE Keysight Spectrum Analyzer - Swept SA = =l |
RL [ RF [s00  ac | [ | SENSE:INT] [ ALIGN AUTO [04:55:53 PMJan 10, 2016 F
[Center Freq 4.000000000 GHz | #Avg Type: RMS TRecE[537 5 6 requency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 13/100 TYPE| M i
IFGain:Low  #Atten: 30 dB DETIPFPPPE
Auto Tune
Ref Offset 0.9 dB Mkr1 3.661 25 GHz
10deidiv  Ref 20.90 dBm -52.355 dBm
fLog
Center Freq
10.9 4.,000000000 GHz
1
Jo.s00
StartFreq
S0 3.000000000 GHz,
-14.64 ofBm)| I
e StopFreq |
5.000000000 GHz|
29,1
5 CF Step
200.000000 MHz
Auto Man
-49.1 ’
Freq Offset|
591
0 Hz
59,1
Start 3.000 GHz Stop 5.000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 191.5 ms (8001 pts)
MSG STATUS
(Plot 4.9.1 B3: Channel 39: 2441MHz @ GFSK)
BE Keysight Spectrum Analyzer - Swept SA === = |
RL [ ®F [s00 ac | [ SENSE:INT] [ ALIGN AUTO  [04:56:00 PMJan 10, 2016 F
[Center Freq 7.500000000 GHz | #Avg Type: RMS TRACE[TZ3 55 6 requency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 101100 TVPE| MR
IFGain:Low #Atten: 30 dB DET|PPPPPP
Auto Tune
Ref Offset 0.9 dB Mkr1 5.691 875 GHz
10dB/div  Ref 20.90 dBm -55.929 dBm
JLog
Center Freq
103 7.500000000 GHz,
|
Y0500
StartFreq
510 5.000000000 GHz,
-14.64 dBm|
19 StopFreq
10.000000000 GHz,
291
o CF Step
500.000000 MHz
Auto Man
43,1
. Freq Offset|
-53.1 . o o S
0 Hz
591
Start 5.000 GHz Stop 10.000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 477.9 ms (8001 pts)
M3G STATUS

(Plot 4.9.1 B4: Channel 39: 2441MHz @ GFSK)
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B Keysight Spectrum Analyzer - Swept SA =8 e[|
RL [ RF [s00  ac | [ | SENSE:INT] [ ALIGN AUTO [04:56:08 PMJan 10, 2016 F
[Center Freq 12.500000000 GHz | #Avg Type: RMS TRecE[537 5 6 requency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 9/100 TYPE| M i
IFGain:Low  #Atten: 30 dB DETIP PRPFP
Auto Tune
Ref Offset 0.9 dB Mkr1 14.303 125 GHz
10dBidiv  Ref 20.90 dBm -54.260 dBm
fLog
Center Freq
10.9 12.500000000 GHz,
1
Jo.900
StartFreq
" 10.000000000 GHz
-14.64 dBim| I
e StopFreq |
15.000000000 GHz
2281
o CF Step
500.000000 MHz
Auto Man
-49.1 '
Freq Offset|
531 L
OHz
-63.1
Start 10.000 GHz Stop 15.000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 477.9 ms (8001 pts)
MSG STATUS
(Plot 4.9.1 B5: Channel 39: 2441MHz @ GFSK)
B Keysight Spectrum Analyzer - Swept SA [E=H Fem (|
RL [ ®F [s00 ac | [ [ SENSE:INT] [ ALIGN AUTO  [04:56:15 PMJan 10, 2016 F
ICenter Freq 20.000000000 GHz | #Avg Type: RMS TRACE[TZ3 55 6 requency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 5/100 TVPE| MR
IFGain:Low #Atten: 32 dB DETIP PRPPP
Ref Offect 0.9 dB Mkr1 24.997 50 GHZ Auto Tune
10¢Bidiv  Ref 22.90 dBm -46.455 dBm
JLog
Center Freq
123 20.000000000 GHz
|
290
StartFreq
i 15.000000000 GHz
-14.64 dBm|
. StopFreq
25.000000000 GHz
271
o CF Step
1.000000000 GHz
‘ Auto Man
471 =
Freq Offset|
-57.1 [ il
OHz
671
Start 15.000 GHz Stop 25.000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 955.7 ms (8001 pts)
MSG STATUS

(Plot 4.9.1 B6: Channel 39: 2441MHz @ GFSK)
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BE Keysight Spectrum Analyzer - Swept SA = =l |
RL [ RF [s00  ac | [ | SENSE:INT] [ ALIGN AUTO [04:58:00 PMJan 10, 2016 F
[Center Freq 2.480000000 GHz | #Avg Type: RMS TRecE[537 5 6 requency
PNO: Wide —»— 1rig: Free Run Avg|Hold: 100/100 TYPE| M i
IFGain:ow  #Atten: 40 dB DETIP PRPFP
Ref Offect0. dB Mkr1 2.479 830 GHZ Auto Tune
10dB/div  Ref 30.00 dBm 5.135 dBm
fLog
Center Freq
200 2.480000000 GHz
1
100
¢ StartFreq
0 2477500000 GHz
|
-10.0 a7 ] StopFreq |
2.482500000 GHz
-20.0
CF Step
e 500.000 kHz
Auto Man
-40.0
Freq Offset|
0.0 wtd i -
OHz
-60.0
Center 2.480000 GHz Span 5.000 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
MSG STATUS
(Plot 4.9.1 C1: Channel 78: 2480MHz @ GFSK)
BE Keysight Spectrum Analyzer - Swept SA === = |
RL [ ®F [s00 ac | [ [ SENSE:INT] [ ALIGN AUTO  [04:58:06 PMJan 10, 2016 F
ICenter Freq 1.515000000 GHz | #Avg Type: RMS TRACE[TZ3 55 6 requency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 15100 TVPE| MR
IFGain:Low #Atten: 30 dB DETIP PRPPP
Auto Tune
Ref Offset 0.9 dB Mkr1 2.611 7 GHz
10¢Bidiv  Ref 20.90 dBm -56.052 dBm
JLog
Center Freq
103 1.5615000000 GHz
|
Jo.900
StartFreq
o 30.000000 MHz
-14.87 dBim|
19 StopFreq
3.000000000 GHz
231
o CF Step
297000000 MHz
Auto Man
-48.1
' Freq Offset|
-58.1 .
OHz
-63.1
Start 30 MHz Stop 3.000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 284.3 ms (8001 pts)
MSG STATUS

(Plot 4.9.1 C2: Channel 78: 2480MHz @ GFSK)
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Report No.: MWR151225103

B Keysight Spectrum Analyzer - Swept SA =8 e[|
RL [ RF [s00  ac | [ | SENSE:INT] [ ALIGN AUTO [04:58:12 PMJan 10, 2016 F
[Center Freq 4.000000000 GHz | #Avg Type: RMS TRecE[537 5 6 requency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 13/100 TYPE|M
IFGain:Low  #Atten: 30 dB DETIPFPPPE
Auto Tune
Ref Offset 0.9 dB Mkr1 3.719 75 GHz
10dBidiv  Ref 20.90 dBm -52.734 dBm
fLog
Center Freq
10.9 4.,000000000 GHz
1
Jo.a00
StartFreq
a1 3000000000 GHz
-14.87 clBim)| I
e StopFreq |
5.000000000 GHz,
281
o CF Step
200.000000 MHz
Auto Man
-49.1 .
Freq Offset|
581
0 Hz
8.1
Start 3.000 GHz Stop 5.000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 191.5 ms (8001 pts)
MSG STATUS
(Plot 4.9.1 C3: Channel 78: 2480MHz @ GFSK)
B Keysight Spectrum Analyzer - Swept SA [E=H Fem (|
RL [ ®F [s00 ac | [ SENSE:INT] [ ALIGN AUTO  [04:58:20 PMJan 10, 2016 F
[Center Freq 7.500000000 GHz | #Avg Type: RMS TRACE[TZ3 55 6 requency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 101100 TYPE| MR
IFGain:Low #Atten: 30 dB DETIP PRPPP
Auto Tune
Ref Offset 0.9 dB Mkr1 8.755 625 GHz
10¢Bidiv  Ref 20.90 dBm -56.073 dBm
JLog
Center Freq
103 7.5600000000 GHz,
|
Jo.am0
StartFreq
o 5000000000 GHz
-14.87 olBm)|
19 StopFreq
10.000000000 GHz,
281
- CF Step
500.000000 MHz
Auto Man
481
. Freq Offset|
591 I . | L gl NP I
0 Hz
B8
Start 5.000 GHz Stop 10.000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 477.9 ms (8001 pts)
M3G STATUS

(Plot 4.9.1 C4: Channel 78: 2480MHz @ GFSK)
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BE Keysight Spectrum Analyzer - Swept SA ==
RL [ RF [s00  ac | [ SENSE:INT| [ ALIGN AUTO [04:58:27 PMJan 10, 2016 F
[Center Freq 12.500000000 GHz | #Avg Type: RMS TRecE[537 5 6 requency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 9/100 TYPE| M
IFGain:Low  #Atten: 30 dB DETIPFPPPE
Ref Offect0. dB Mkr1 14.873 125 GHzZ Auto Tune
10dBidiv  Ref 20.90 dBm -53.456 dBm
fLog
Center Freq
10.9 12.500000000 GHz,
1
Jo.s00
StartFreq
S0 10.000000000 GHz
-14.87 clBim)| I
e StopFreq |
15.000000000 GHz
29,1
5 CF Step
500.000000 MHz
Auto Man
-49.1 .
Freq Offset|
ICR ) P I N I AT
0 Hz
59,1
Start 10.000 GHz Stop 15.000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 477.9 ms (8001 pts)
MSG STATUS
(Plot 4.9.1 C5: Channel 78: 2480MHz @ GFSK)
BN Keysight Spectrum Analyzer - Swept SA =
RL [ ®F [s00 ac | [ [ SENSE:INT] [ ALIGN AUTO  [04:58:35 PMJan 10, 2016 F
Center Freq 20.000000000 GHz [ #hvg Type: RS TR ise)  Tredtency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 5/100 TVPE| M ;
IFGain:Low #Atten: 32 dB DETIP PRPPP
Ref Offect 0.9 dB Mkr1 24.121 25 GHZ Auto Tune
10¢Bidiv  Ref 22.90 dBm -46.865 dBm
JLog
Center Freq
128 20.000000000 GHz|
|
280
StartFreq
710 15.000000000 GHz
-14.87 oBm)|
. StopFreq

271

-7

471

571 Y T

B7.1

Start 15.000 GHz
Res BW 100 kHz

#VBW 300 kHz

Stop 25.000 GHz

25.000000000 GHz,

CF Step
1.000000000 GHz
uto Man

Freq Offset|
OHz

Sweep 955.7 ms (8001 pts)

MSG

STATUS

(Plot 4.9.1 C6: Channel 78: 2480MHz @ GFSK)
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i Keysight Spectrum Analyzer - Swept SA Ii“il\é‘
RL [ RF [s00  ac | [ | SENSE:INT] [ ALIGN AUTO  [04:53:42 PMJan 10, 2016 F
[Center Freq 2.390000000 GHz | #Avg Type: RMS TRecE[537 5 6 requency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 100/100 TYPE| M i
IFGainlow  #Atten: 30 dB cETlP PRPPP
ot Offect 09 B Mkrd 2.376 098 75 GHZ|| ~ AutoTure
10 d2/div__Ref 20.90 dBm -57.678 dBm
og
0.3 Center Freq
0.500 2.390000000 GHz
=10 .13 dem 1
o StartFreq
2 2.375000000 GHz
-39 |
431 —. &
59 1 ottt rryrter o el LB LN Stop FrEq
' 2.405000000 GHz
F51
Start 2.37500 GHz Stop 2.40500 GHz CF step
Res BW 100 kHz #VBW 300 kHz Sweep 3.200 ms (8001 pts) 3000000 MHz
MeR[MoDHTRCISCL] x| v [ FUNCTON [ FUNCTIONWIDTH Fovcron v el Man
f 2.401 835 00 GHz 5.810 dBm
2 N f 2.400 000 00 GHz -52.981 dBm
3 N f 2.390 000 00 GHz -58.781 dBm Freq Offset
N f 2.376 098 75 GHz -57.678 dBm 0Hz
6 =
6
7
]
9
10 W
11 L
4| 111 2
MSG STATUS
(Plot 4.9.1 D1: Left Band edge hoping off @ GFSK)
i Keysight Spectrum Analyzer - Swept SA Ii“il\é‘
RL [ ®F [s00 ac | [ [ SENSE:INT] [ ALIGN AUTO  [04:57:47 PMJan 10, 2016 F
[Center Freq 2.491000000 GHz | #Avg Type: RMS TRACE[TZ3 55 6 requency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 100/100 TYPE| MR
IFGain:Low #Atten: 30 dB ceT|P PRPPP
o Offeot 09 4B Mkrd 2.488 138 75 GHZ|| ~ AutoTure
0 daraiv__Ref 20.90 dBm -56.159 dBm
e V) Center Freq
0,900 2.491000000 GHz
5.10 |
-14.35 dBm|
BN
StartFreq
23 2.476000000 GHz
-39
-9
w1 b ,Q,, N ’ i ] StopFreq
' 2506000000 GHz
5.1
Start 2.47600 GHz Stop 2.50600 GHz CF step
Res BW 100 kHz #VBW 300 kHz Sweep 3.200 ms (8001 pts) 3000000 MHz
MR[MoDETRCISCLL x| v [ FUNCTION [ FUNCTIONWIDTH FOvCron v Ue gl Man
f 2.479 832 50 GHz 5.149 dBm
2 N f 2.483 500 00 GHz -60.149 dBm
3 N f 2.500 000 00 GHz -61.002 dBm Freq Offset
N f 2.488 138 75 GHz -56.159 dBm 0 Hz
5 =
6
7
8
9
10 b
11 L
4| 1. 3
MSG STATUS

(Plot 4.9.1 D2: Right Band edge hoping off @ GFSK)
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i Keysight Spectrum Analyzer - Swept SA Ii“il\é‘
RL [ RF [s00  ac | [ | SENSE:INT] [ ALIGN AUTO  [05:50:24 PMJan 10, 2016 F
[Center Freq 2.390000000 GHz | #Avg Type: RMS TRecE[537 5 6 requency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 100/100 TYPE| M i
IFGainlow  #Atten: 30 dB cETlP PRPPP
Auto Tune
Ref Offset 0.9 dB Mkrd 2.385 20 GHz
10 d2/div__Ref 20.90 dBm -56.157 dBm
og
0.3 Center Freq
0.500 2.390000000 GHz
210 105 ciin| |
o StartFreq
2 2.375000000 GHz
-39
1
431
o1 b ) ’ StopFreq |
e 2.405000000 GHz
F51
Start 2.37500 GHz Stop 2.40500 GHz CF step
Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms (1001 pts) 3000000 MHz
MeR[moDHTRCISCL] x| v [ FUNCTON [ FUNCTIONWIDTH Fovcron v el Man
f 2.404 16 GHz 5.941 dBm
2 N f 2.400 00 GHz -52.290 dBm
3 N f 2.390 00 GHz -57.983 dBm Freq Offset
N f 2.385 20 GHz -56.157 dBm 0Hz
6 =
6
7
]
9
10 W
11 L
4| 111 2
MSG STATUS
(Plot 4.9.1 D3: Right Band edge hoping on @ GFSK)
i Keysight Spectrum Analyzer - Swept SA Ii“il\é‘
RL [ ®F [s00 ac | [ [ SENSE:INT] [ ALIGN AUTO  [06:03:25 PMJan 10, 2016 F
[Center Freq 2.491000000 GHz | #Avg Type: RMS TRACE[TZ3 55 6 requency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 100/100 TYPE| MR
IFGain:Low #Atten: 30 dB ceT|P PRPPP
o Offeot 09 4B Mkrd 2.486 86 GHz Auto Tune
0 daraiv__Ref 20.90 dBm -56.190 dBm
e V) Center Freq
0,900 2.491000000 GHz
210 -14.72 dBm| I
o StartFreq
23 2.476000000 GHz
-39
-9
. A 7!7 o Stop Freq
e 2506000000 GHz
5.1
Start 2.47600 GHz Stop 2.50600 GHz CF step
Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms (1001 pts) 3000000 MHz
MR[MoDETRCISCLL x| Y [ FUNCTION [ FUNCTIONWIDTH FOvCron v Ue gl Man
f 2.479 B4 GHz 5.276 dBm
2 N f 2.483 50 GHz -58.608 dBm
3 N f 2500 00 GHz -61.164 dBm Freq Offset
N f 2.486 86 GHz -56.190 dBm 0 Hz
5 =
6
7
8
9
10 b
11 L
4| 1. 3
MSG STATUS

(Plot 4.9.1 D4: Right Band edge hoping on @ GFSK)



4.8.2 8DPSK Test Mode

A. Test Verdict
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Report No.: MWR151225103

Frequency Frequency Limit .
Channel (MHz) Range Refer to Plot (dBc) Verdict
2.402 GHz Plot 4.9.2 A1 - PASS
30MHz-3GHz Plot 4.9.2 A2 -20 PASS
00 2402 3GHz-5GHz Plot 4.9.2 A3 -20 PASS
5GHz-10GHz Plot 4.9.2 A4 -20 PASS
10GHz-15GHz Plot 4.9.2 A5 -20 PASS
15GHz-20GHz Plot 4.9.2 A6 -20 PASS
2.402 GHz Plot 4.9.2 B1 - PASS
30MHz-3GHz Plot 4.9.2 B2 -20 PASS
39 2441 3GHz-5GHz Plot 4.9.2 B3 -20 PASS
5GHz-10GHz Plot 4.9.2 B4 -20 PASS
10GHz-15GHz Plot 4.9.2 B5 -20 PASS
15GHz-20GHz Plot 4.9.2 B6 -20 PASS
2.402 GHz Plot 4.9.2 C1 - PASS
30MHz-3GHz Plot 4.9.2 C2 -20 PASS
78 2480 3GHz-5GHz Plot 4.9.2 C3 -20 PASS
5GHz-10GHz Plot 4.9.2 C4 -20 PASS
10GHz-15GHz Plot 4.9.2 C5 -20 PASS
15GHz-20GHz Plot 4.9.2 C6 -20 PASS
Left Band edge hoping off Plot 4.9.2 D1 -20 PASS
Conducted Right Band edge hoping off Plot 4.9.2 D2 -20 PASS
bandedge Left Band edge hoping on Plot 4.9.2 D3 -20 PASS
Right Band edge hoping on Plot 4.9.2 D4 -20 PASS
Note:
1. The test results including the cable lose.
B. Test Plots
i Keysight Spectrum Analyzer - Swept SA Ii“il\él
RL [ ®F [s00 ac | [ [ SENSE:INT] [ ALIGN AUTO  [05:14:56 PMJan 10, 2016
|Center Freq 2.402000000 GHz | _. #Avg Type: RMS TRACE[TT2 34 5 6 Frequency
PNO: Wide —»— 1rig: Free Run Avg|Hold: 100/100 TYPE| MR
IFGain:Low #Atten: 40 dB DETIP PRPPP
Auto Tune
Ref Offset 0.9 dB
10dBidiv - Ref 30.00 dBm
Log
Center Freq
2 2.402000000 GHz
|
100
StartFreq
0 2.399500000 GHz
o StopFreq
2.404500000 GHz
=200
CF st
e 500.000 kb2
Auto Man
-40.0
Freq Offset|
500 e o
OHz
-G0.0
Center 2.402000 GHz Span 5.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
M3G STATUS
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(Plot 4.9.2 A1: Channel 00: 2402MHz @ 8DPSK)

B Keysight Spectrum Analyzer - Swept S == |
RL [ ®F [s0Q ac | [ [ SENSE:INT] [ ALIGN AUTO  [05:15:03 PMJan 10, 2016 F
Center Freq 1.515000000 GHz [ #Avg Type: RMS recello3c5e|  Tredtency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 15/100 TYPE| M
IFGain:Low #Atten: 30 dB DETPPPPPP
Auto Tune
Ref Offset 0.9 dB Mkr1 2.551 2 GHz
10dBidiv__Ref 20.90 dBm -54.981 dBm
Center Freq
109 1.515000000 GHz
0900
StartFreq
510 30.000000 MHz
-15.27 dBim| 1
e StopFreq |
3.000000000 GHz,
291
- CF Step
297.000000 MHz
Auto Man
491 .
Freq Offset
59 . YINF LA | b 0Hz
9.1
Start 30 MHz Stop 3.000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 284.3 ms (8001 pts)
MSG STATUS
(Plot 4.9.2 A2: Channel 00: 2402MHz @ @ 8DPSK)
BN Keysight Spectrum Analyzer - Swept SA =R
RL [ RF [s00  ac | [ | SENSE:INT] [ ALIGN AUTO [05:15:08 PMJan 10, 2016 F
[Center Freq 4.000000000 GHz | #Avg Type: RMS TRecE[537 5 6 requency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 13/100 TYPE| M
IFGain:Low  #Atten: 30 dB DETIPFPPPE
Auto Tune
Ref Offset 0.9 dB Mkr1 3.603 00 GHz
10deidiv  Ref 20.90 dBm -54.589 dBm
fLog
Center Freq
10.9 4.,000000000 GHz
1
Jo.s00
StartFreq
S0 3.000000000 GHz,
-15.27 | 1
e StopFreq |
5.000000000 GHz|
29,1
5 CF Step
200.000000 MHz
Auto Man
-49.1
Freq Offset|
o ' 0 Hz
59,1
Start 3.000 GHz Stop 5.000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 191.5 ms (8001 pts)
MSG STATUS

(Plot 4.9.2 A3: Channel 00: 2402MHz @ @ 8DPSK)
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B Keysight Spectrum Analyzer - Swept SA =8 e[|
RL [ RF [s00  ac | [ | SENSE:INT] [ ALIGN AUTO [05:15:16 PMJan 10, 2016 F
[Center Freq 7.500000000 GHz | #Avg Type: RMS TRecE[537 5 6 requency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 10/100 TYPE| M i
IFGain:Low  #Atten: 30 dB DETIPFPPPE
Ref Offect0. dB Mkr1 5.860 000 GHZ Auto Tune
10dBidiv  Ref 20.90 dBm -56.458 dBm
fLog
Center Freq
10.9 7.500000000 GHz
1
Jo.s00
StartFreq
S0 5.000000000 GHz,
-15.27 | 1
e StopFreq |
10.000000000 GHz
29,1
5 CF Step
500.000000 MHz
Auto Man
-49.1
’ Freq Offset|
R P LULL L — i R
0 Hz
59,1
Start 5.000 GHz Stop 10.000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 477.9 ms (8001 pts)
MSG STATUS
(Plot 4.9.2 A4: Channel 00: 2402MHz @ @ 8DPSK)
BE Keysight Spectrum Analyzer - Swept SA === = |
RL [ ®F [s00 ac | [ [ SENSE:INT] [ ALIGN AUTO  [05:15:23 PMJan 10, 2016 F
ICenter Freq 12.500000000 GHz | #Avg Type: RMS TRACE[TZ3 55 6 requency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 9/100 TVPE| MR
IFGain:Low #Atten: 30 dB DETIP PRPPP
Ref Offect 0.9 dB Mkr1 14.998 125 GHZ Auto Tune
10¢Bidiv  Ref 20.90 dBm -54.119 dBm
JLog
Center Freq
103 12500000000 GHz
|
Y0500
StartFreq
510 10.000000000 GHz
-15.27 dBm|
19 StopFreq
15.000000000 GHz,
291
o CF Step
500.000000 MHz
Auto Man
43,1
E
Freq Offset|
-59.1 e
0 Hz
591
Start 10.000 GHz Stop 15.000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 477.9 ms (8001 pts)
M3G STATUS

(Plot 4.9.2 A5: Channel 00: 2402MHz @ @ 8DPSK)
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B Keysight Spectrum Analyzer - Swept SA =8 e[|
RL [ RF [s00  ac | [ | SENSE:INT] [ ALIGN AUTO [05:15:30 PMJan 10, 2016 F
[Center Freq 20.000000000 GHz | #Avg Type: RMS TRecE[537 5 6 requency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 5100 TYPE|M
IFGain:Low  #Atten: 32dB DETIP PRPFP
Ref Offect0. dB Mkr1 24.496 25 GHz Auto Tune
10¢Bidiv  Ref 22.90 dBm -46.816 dBm
fLog
Center Freq
128 20.000000000 GHz
|
290
StartFreq
" 15.000000000 GHz
-15.27 dBm| I
i StopFreq |
25,000000000 GHz
271
- CF step
1.000000000 GHz
. Auto Man
471
Freq Offset
571 [T
OHz
671
Start 15.000 GHz Stop 25.000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 955.7 ms (8001 pts)
MSG STATUS
(Plot 4.9.2 A6: Channel 00: 2402MHz @ @ 8DPSK)
B Keysight Spectrum Analyzer - Swept SA [E=H Fem (|
RL [ ®F [s00 ac | [ [ SENSE:INT] [ ALIGN AUTO  [D5:16:45 PMJan 10, 2016 F
Center Freq 2.441000000 GHz [ #hvg Type: RS TR ise)  Tredtency
PNO: Wide —»— 1rig: Free Run Avg|Hold: 100/100 TVPE|M
IFGain:Low #Atten: 40 dB DETIP PRPPP
Ref Offect 0.9 dB Mkr1 2.441 145 GHZ Auto Tune
10dBidlv  Ref 30,00 dBm 4.324 dBm
JLog
Center Freq
00 2.441000000 GHz,
|
0.0
¢ StartFreq
0 2.438500000 GHz
-100
-15.68 dBim| Stop Freq
2.443500000 GHz
200
CF step
e 500.000 kHz
Auto Man
00 A
Freq Offset|
500 I
OHz
600
Center 2.441000 GHz Span 5.000 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
MSG STATUS

(Plot 4.9.2 B1: Channel 39: 2441MHz @ @ 8DPSK)
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B Keysight Spectrum Analyzer - Swept SA =8 e[|
RL [ RF [s00  ac | [ | SENSE:INT] [ ALIGN AUTO [05:16:52 PMJan 10, 2016 F
[Center Freq 1.515000000 GHz | #Avg Type: RMS TRecE[537 5 6 requency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 15/100 TYPE| M i
IFGain:Low  #Atten: 30 dB DETIPFPPPE
Auto Tune
Ref Offset 0.9 dB Mkr1 2.688 2 GHz
10deidiv  Ref 20.90 dBm -54.657 dBm
fLog
Center Freq
10.9 1.515000000 GHz|
1
Jo.s00
StartFreq
S0 30.000000 MHz
1558 ) 1
e StopFreq |
3.000000000 GHz|
29,1
5 CF Step
297.000000 MHz
Auto Man
-49.1
q Freq Offset|
591 |
0 Hz
59,1
Start 30 MHz Stop 3.000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 284.3 ms (8001 pts)
MSG STATUS
(Plot 4.9.2 B2: Channel 39: 2441MHz @ @ 8DPSK)
BE Keysight Spectrum Analyzer - Swept SA === = |
RL [ ®F [s00 ac | [ [ SENSE:INT] [ ALIGN AUTO  [05:16:57 PMJan 10, 2016 F
ICenter Freq 4.000000000 GHz | #Avg Type: RMS TRACE[TZ3 55 6 requency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 131100 TVPE| MR
IFGain:Low #Atten: 30 dB DET|PPPPPP
Auto Tune
Ref Offset 0.9 dB Mkr1 3.661 50 GHz
10dB/div  Ref 20.90 dBm -54.963 dBm
JLog
Center Freq
103 4.000000000 GHz,
|
Y0500
StartFreq
510 3.000000000 GHz,
-145.68 dBm|
19 StopFreq
5.000000000 GHz
291
o CF Step
200.000000 MHz
Auto Man
43,1 .
Freq Offset|
091 ——
0 Hz
591
Start 3.000 GHz Stop 5.000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 191.5 ms (8001 pts)
M3G STATUS

(Plot 4.9.2 B3: Channel 39: 2441MHz @ @ 8DPSK)
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Bl Keysight Spectrum Analyzer - Swept SA ==
RL [ RF [s00  ac | [ SENSE:INT| | ALIGN AUTO  [05:17:05 PMJan 10, 2016 F
[Center Freq 7.500000000 GHz | #Avg Type: RMS TRCE[355 6 requency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 10/100 TYPE| M
IFGain:low  #Atten: 30 dB DETIP PRPFP
Ref Offeet 09 dB Mkr1 9.350 625 GHZ Auto Tune
10d/div  Ref 20.90 dBm -56.659 dBm
fLog
Center Freq
na 7500000000 GHz,
|
Jjo.900
StartFreq
510 5,000000000 GHz
15,68 dBin |
1 StopFreq |
10.000000000 GHz
-28.1
291 CF Step
500.000000 MHz
Auto Man
-49.1
. Freq Offset|
F b Ll _— A Y 1" I T
0 Hz
-68.1
Start 5.000 GHz Stop 10.000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 477.9 ms (8001 pts)
MSG STATUS
(Plot 4.9.2 B4: Channel 39: 2441MHz @ @ 8DPSK)
BE Keysight Spectrum Analyzer - Swept SA ==
RL [ ®F [s00 ac | [ [ SENSE:INT] [ ALIGN AUTO  [05:17:12 PMJan 10, 2016 F
[Center Freq 12.500000000 GHz | #Avg Type: RMS TRACE[5 55 6 requency
PNO: Fast —»— 1rig: Free Run Avg|Hold: /100 TYPE| MR
IFGain:low ~ #Atten: 30 dB DETIP PRPPP
Ref Offeet 0.9 dB Mkr1 14.875 625 GHZ Auto Tune
10cBidiv  Ref 20.90 dBm -53.705 dBm
JLog
Center Freq
0.8 12.500000000 GHz
|
Jfo.500
StartFreq
510 10.000000000 GHz
-15.68 dBm|
1 StopFreq
15.000000000 GHz
-28.1
94 CF Step
500.000000 MHz
Auto Man
-48.1 ‘
Freq Offset|
591 L LA LY =
0 Hz
-69.1
Start 10.000 GHz Stop 15.000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 477.9 ms (8001 pts)
M3G STATUS

(Plot 4.9.2 B5: Channel 39: 2441MHz @ @ 8DPSK)
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B Keysight Spectrum Analyzer - Swept SA =8 e[|
RL [ RF [s00  ac | [ | SENSE:INT] [ ALIGN AUTO [05:17:20 PMJan 10, 2016 F
[Center Freq 20.000000000 GHz | #Avg Type: RMS TRecE[537 5 6 requency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 5100 TYPE| M i
IFGain:Low  #Atten: 32dB DETIP PRPFP
Ref Offect0. dB Mkr1 24.413 75 GHz Auto Tune
10¢Bidiv  Ref 22.90 dBm -47.305 dBm
fLog
Center Freq
128 20.000000000 GHz
|
290
StartFreq
710 15.000000000 GHz
|
-145.68 dBm|
i StopFreq |
25.000000000 GHz
=27
- CF step
1.000000000 GHz
‘ Auto Man
471
Freq Offset
571 [T, Lk .
OHz
671
Start 15.000 GHz Stop 25.000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 955.7 ms (8001 pts)
MSG STATUS
(Plot 4.9.2 B6: Channel 39: 2441MHz @ @ 8DPSK)
B Keysight Spectrum Analyzer - Swept SA [E=H Fem (|
RL [ ®F [s00 ac | [ [ SENSE:INT] [ ALIGN AUTO  [05:22:20 PMJan 10, 2016 F
ICenter Freq 2.480000000 GHz | #Avg Type: RMS TRACE[TZ3 55 6 requency
PNO: Wide —»— 1rig: Free Run Avg|Hold: 100/100 TVPE| MR
IFGain:Low #Atten: 40 dB oET|P PPPPP
Ref Offect 0.9 dB Mkr1 2.480 140 GHZ Auto Tune
10 dBidiv  Ref 30.00 dBm 3.994 dBm
JLog
Center Freq
00 2.480000000 GHz
|
100
¢ StartFreq
0 2477500000 GHz
o StopFreq
AR 2 482500000 GHzZ
=200
CF step
e 500.000 kHz
Auto Man
-40.0 o
Freq Offset|
500
OHz
-G0.0
Center 2.480000 GHz Span 5.000 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
MSG STATUS

(Plot 4.9.2 C1: Channel 78: 2480MHz @ @ 8DPSK)
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B Keysight Spectrum Analyzer - Swept SA =8 e[|
RL [ RF [s00  ac | [ | SENSE:INT] [ ALIGN AUTO  [05:22:27 PMJan 10, 2016 F
[Center Freq 1.515000000 GHz | #Avg Type: RMS TRecE[537 5 6 requency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 15/100 TYPE| M i
IFGain:Low  #Atten: 30 dB DETIPFPPPE
Auto Tune
Ref Offset 0.9 dB Mkr1 2.717 1 GHz
10deidiv  Ref 20.90 dBm -55.732 dBm
fLog
Center Freq
10.9 1.515000000 GHz|
1
Jo.s00
StartFreq
S0 30.000000 MHz
16,01 di) 1
e StopFreq |
3.000000000 GHz|
29,1
5 CF Step
297.000000 MHz
Auto Man
-49.1
’ Freq Offset
591 L
0 Hz
59,1
Start 30 MHz Stop 3.000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 284.3 ms (8001 pts)
MSG STATUS
(Plot 4.9.2 C2: Channel 78: 2480MHz @ @ 8DPSK)
BE Keysight Spectrum Analyzer - Swept SA === = |
RL [ ®F [s00 ac | [ [ SENSE:INT] [ ALIGN AUTO  [05:22:32 PMJan 10, 2016 F
ICenter Freq 4.000000000 GHz | #Avg Type: RMS TRACE[TZ3 55 6 requency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 131100 TVPE| MR
IFGain:Low #Atten: 30 dB DET|PPPPPP
Auto Tune
Ref Offset 0.9 dB Mkr1 3.720 00 GHz
10dB/div  Ref 20.90 dBm -56.065 dBm
JLog
Center Freq
103 4.000000000 GHz,
|
Y0500
StartFreq
510 3.000000000 GHz,
-16.01 ofBm)|
19 StopFreq
5.000000000 GHz
291
o CF Step
200.000000 MHz
Auto Man
43,1
’ Freq Offset|
-59.1
0 Hz
591
Start 3.000 GHz Stop 5.000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 191.5 ms (8001 pts)
M3G STATUS

(Plot 4.9.2 C3: Channel 78: 2480MHz @ @ 8DPSK)
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BE Keysight Spectrum Analyzer - Swept SA = =l |
RL [ RF [s00  ac | [ | SENSE:INT] [ ALIGN AUTO [05:22:39 PMJan 10, 2016 F
[Center Freq 7.500000000 GHz | #Avg Type: RMS TRCE[355 6 requency
PNO: Fast —»— 1rig: FreeRun Avg|Hold: 10/100 TYPE| M i
IFGain:low  #Atten: 30 dB DETIP PRPFP
Ref Offeet 09 dB Mkr1 8.825 000 GHZ Auto Tune
10¢Bidiv  Ref 20.90 dBm -56.212 dBm
fLog
Center Freq
na 7.500000000 GHz
1
Jo.a00
StartFreq
" 5.000000000 GHz
16,01 di) 1
1 StopFreq |
10.000000000 GHz
281
5 CF Step
500.000000 MHz
Auto Man
-49.1
’ Freq Offset|
H91 by i o
OHz
8.1
Start 5.000 GHz Stop 10.000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 477.9 ms (8001 pts)
MSG STATUS
(Plot 4.9.2 C4: Channel 78: 2480MHz @ @ 8DPSK)
BE Keysight Spectrum Analyzer - Swept SA [ ==l
RL [ ®F [s00 ac | [ SENSE:INT] [ ALIGN AUTO  [05:22:48 PMJan 10, 2016 F
[Center Freq 12.500000000 GHz | #Avg Type: RMS TRACE[5 55 6 requency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 9/100 TVPE| MR
IFGainow  #Atten: 30 dB oET|P PPPPP
Ref Offeet 0.9 dB Mkr1 14.883 750 GHZ Auto Tune
10deidiv  Ref 20.90 dBm -53.537 dBm
JLog
Center Freq
1n8 12.500000000 GHz
|
Jo.am0
StartFreq
5 10.000000000 GHz
-16.01 dBim|
1 StopFreq
15.000000000 GHz,
281
o CF Step
500.000000 MHz
Auto Man
481 A
¢
Freq Offset|
-59.1 -
OHz
B8
Start 10.000 GHz Stop 15.000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 477.9 ms (8001 pts)

MSG

STATUS

(Plot 4.9.2 C5: Channel 78: 2480MHz @ @ 8DPSK)
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i Keysight Spectrum Analyzer - Swept SA Ii“il\é‘
RL [ RF [s00  ac | [ | SENSE:INT] [ ALIGN AUTO  [05:22:55 PMJan 10, 2016 F
[Center Freq 20.000000000 GHz | #Avg Type: RMS TRecE[537 5 6 requency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 5100 TYPE| M i
IFGainLow  #Atten: 32dB oEr|P PPPPP
Auto Tune
Ref Offset 0.9 dB Mkr1 24.446 25 GHz
10dBidiv  Ref 22.90 dBm -46.860 dBm
fLog
Center Freq
12.9 20.000000000 GHz
1
280
StartFreq
710 15.000000000 GHz
|
-16.01 clBm)|
i StopFreq |
25.000000000 GHz|
271
73?1 CF Step
1.000000000 GHz
. Auto Man
A7 1
Freq Offset|
57 1 [T T
0 Hz
7.1
Start 15.000 GHz Stop 25.000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 955.7 ms (8001 pts)
MSG STATUS
(Plot 4.9.2 C6: Channel 78: 2480MHz @ @ 8DPSK)
i Keysight Spectrum Analyzer - Swept SA Ii“il\é‘
RL [ ®F [s00 ac | [ [ SENSE:INT] [ ALIGN AUTO  [D5:14:44 PMJan 10, 2016 F
[Center Freq 2.390000000 GHz | #Avg Type: RMS TRACE[TZ3 55 6 requency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 100/100 TYPE| MR
IFGain:Low #Atten: 30 dB Er/P PPPPP
o Offeot 09 4B Mkrd 2.389 632 50 GHZ|| ~ AutoTure
0 daraiv__Ref 20.90 dBm -57.921 dBm
e , Center Freq
0.900 2.390000000 GHz,
210 1532 oBm| |
o StartFreq
231 2375000000 GHz
381
-48.1 ]
o *D e StopFreq
' 2.405000000 GHz
9.1
Start 2.37500 GHz Stop 2.40500 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 3.200 ms (8001 pts) 3.000000 MHz,
MR MODETRCISG] X | Y | FUNCTION ] FUNCTIONWIDTH FUNCTION VALUE puto Man
f 2.402 150 00 GHz 4.682 dBm
2 N f 2.400 000 00 GHz -53.734 dBm
3 N f 239000000GHz  -60.953 dBm Freq Offset
N f 2.389 632 50 GHz -57.921 dBm 0 Hz
5 B
6
7
8
9
10 M
11 >
4 M | 2
M3G STATUS

(Plot 4.9.2 D1: Left Band edge hoping off @ 8DPSK)
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i Keysight Spectrum Analyzer - Swept SA Ii“il\é‘
RL [ RF [s00  ac | [ | SENSE:INT] [ ALIGN AUTO  [05:22:11 PMJan 10, 2016 F
[Center Freq 2.491000000 GHz | #Avg Type: RMS TRecE[537 5 6 requency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 100/100 TYPE| M i
IFGainlow  #Atten: 30 dB cETlP PRPPP
ot Offect 09 B Mkrd 2.484 250 00 GHZ|| ~ AutoTure
10 d2/div__Ref 20.90 dBm -56.473 dBm
og
0.3 Center Freq
0.500 2.491000000 GHz
a0 -15.84 oBm| I
o StartFreq
2 2.476000000 GHz
-39
1
491 . |
. <>_ /| StopFreq
2506000000 GHz
F51
Start 2.47600 GHz Stop 2.50600 GHz CF step
Res BW 100 kHz #VBW 300 kHz Sweep 3.200 ms (8001 pts) 3000000 MHz
MeR[MoDHTRCISCL] x| v [ FUNCTON [ FUNCTIONWIDTH Fovcron v el Man
f 2.480 168 75 GHz 4162 dBm
2 N f 2.483 500 00 GHz -61.211 dBm
3 N f 2.500 000 00 GHz -60.230 dBm Freq Offset
N f 2.484 250 00 GHz -56.473 dBm 0Hz
6 =
6
7
]
9
10 W
11 L
4| 111 2
MSG STATUS
(Plot 4.9.2 D2: Right Band edge hoping off @ 8DPSK)
i Keysight Spectrum Analyzer - Swept SA Ii“il\é‘
RL [ ®F [s00 ac | [ [ SENSE:INT] [ ALIGN AUTO  [D6:39:46 PMJan 10, 2016 F
[Center Freq 2.390000000 GHz | #Avg Type: RMS TRACE[TZ3 55 6 requency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 100/100 TYPE| MR
IFGain:Low #Atten: 30 dB ceT|P PRPPP
o Offeot 09 4B Mkrd 2.389 70 GHz Auto Tune
0 daraiv__Ref 20.90 dBm -50.440 dBm
e , Center Freq
0,900 2.390000000 GHz
9.10 41514 dBm |
o StartFreq
23 2.375000000 GHz
-39
-9 % LR eAEL
N e Stop Freq
e 2.405000000 GHz
5.1
Start 2.37500 GHz Stop 2.40500 GHz CF step
Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms (1001 pts) 3000000 MHz
MR[MoDETRCISCLL x| Y [ FUNCTION [ FUNCTIONWIDTH FOvCron v Ue gl Man
f 2.402 15 GHz 4.860 dBm
2 N f 2.400 00 GHz -46.635 dBm
3 N f 2.390 00 GHz -55.769 dBm Freq Offset
N f 2.389 70 GHz -50.440 dBm 0 Hz
5 =
6
7
8
9
10 b
11 -
4| 1. 3
MSG STATUS

(Plot 4.9.2 D3: Right Band edge hoping on @ 8DPSK)
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i Keysight Spectrum Analyzer - Swept SA Ii“il\é‘
RL [ RF [s00  ac | [ | SENSE:INT] ALIGN AUTO [06:55:42 PMJan 10, 2016 F
[Center Freq 2.491000000 GHz | #Avg Type: RMS TRecE[537 5 6 requency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 100/100 TYPE| MR
IFGainlow  #Atten: 30 dB oET|P PPPPP
ot Offect 09 B Mkré 2.483 65 GHz Auto Tune
10 d2/div__Ref 20.90 dBm -39.984 dBm
og
0.3 Center Freq
0.500 2.491000000 GHz
410 -15.55 cBm| I
o StartFreq
2 <’ 2.476000000 GHz
391 e |
431 .l
. StopFreq
e 2506000000 GHz
F51
Start 2.47600 GHz Stop 2.50600 GHz CF step
Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms (1001 pts) 3000000 MHz
FUNCTION WIDTH FONCToN Vel Man
1 N f 2.479 B4 GHz 4.454 dBm
2 N f 2.483 50 GHz -39.950 dBm
3 N f 2.500 00 GHz -55.853 dBm Freq Offset
N f 2.483 65 GHz -39.984 dBm 0Hz
6 =
6
7
]
9
10 W
11 L
4| 111 2
MSG STATUS

(Plot 4.9.2 D4: Right Band edge hoping on @ 8DPSK)
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4.9 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)

AW
)<

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 137577

I
I
I
[
I
i
I
b

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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4.10 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.

Measurement

The antenna gain of the complete system is calculated by the difference of radiated power in EIRP and the
conducted power of the module.For normal BT devices, the GFSK mode is used.

Conducted power refer ANSI C63.10 :2009 Section 7.8.5 Output power test procedure for frequency-hopping
spread-spectrum (FHSS) devices
Radiated power refer to ANSI C63.10 :2009 Section 6.6.4 Radiated emissions tests.

Measurement parameters

Measurement parameter

Detector: Peak
Sweep time: Auto
Resolution bandwidth: 1MHz
Video bandwidth: 3MHz
Trace-Mode: Max hold
Limits
FCC | IC
Antenna Gain
6 dBi
Results
T Vv Lowest Channel Middle Channel Highest Channel
nom nom 2402 MHz 2441 MHz 2480 MHz
Conducted power [dBm]
Measured with GFSK modulation 6.03 5.60 5.32
Radiated power [dBm]
Measured with GFSK modulation 6.95 1.05 6.18
Gain [dBi]
Calculated 0.92 1.43 0.86

Measurement uncertainty + 0.6 dB (cond.) / + 2.56 dB (rad.)
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5 Test Setup Photos of the EUT

Please refer to separated files for Test Setup Photos of the EUT.

6 External Photos of the EUT

Please refer to separated files for External Photos of the EUT.

7 Internal Photos of the EUT

Please refer to separated files for Internal Photos of the EUT.



