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1. TEST STANDARDS ANDTEST DESCRIPTION

1.1. Test Standards

The tests were performed according to following standards:

3 0f48 Issued: 2015-12-18

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 C63.10-2013:AmericanNationalStandardforTestingUnlicensedWirelessDevicese

1.2. Test Description

ReportSection Test Item Section in CFR 47 Result
4.1 Antenna Requirement 15.203/15.247 (c) Pass
4.2 AC Power Line Conducted Emission 15.207 Pass
4.3 Conducted Peak Output Power 15.247 (b)(1) Pass
4.4 20dB Occupied Bandwidth 15.247 (a)(1) Pass
4.5 Carrier Frequencies Separation 15.247 (a)(1) Pass
4.6 Hopping Channel Number 15.247 (a)(1) Pass
4.7 Dwell Time 15.247 (a)(1) Pass
48 Pseudorandom Frequency Hopping 15.247(b)(4)&TCB Exclusion List Pass

Sequence (7 July 2002)
4.9 Restricted band 15.247(d)/15.205 Pass
4.10/4.11 Radiated Emission 15.247(d)/15.209 Pass

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

2.1. Client Information

Applicant: Daewoo International Corp.

Address: 84-11, Namdaemunno 5-ga, Jung-gu, Seoul 100-753 Korea
Manufacturer: SGMC Co., Ltd.

Address: 5F Media Tower, 108-9 Sungsan 1-dong, Mapo-gu, Seoul 121-844 Korea

2.2. Product Description

Name of EUT Mobile Phone
Trade Mark: DAEWOO

Model No.: SMD-4026A
Listed Model(s): -

IMEI1: 359454784981883
IMEI2: 359454784981884

Power supply:

DC 3.7V From internal battery

Adapter information:

Model:ZHY-EU050050M
Input:AC 100-240V 50/60Hz 0.2A
Output: 5Vd.c., 500mA

Bluetooth
Version: Supported BT4.0+EDR
Modulation: GFSK, m/4DQPSK, 8DPSK

Operation frequency:

2402MHz~2480MHz

Channel number: 79

Channel separation: 1MHz

Antenna type: Internal Antenna
Antenna gain: 1.0 dBi
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2.3. Operation state
€ Test frequency list

According to section 15.31(m), regards to the operating frequency range over 10 MHz, must select three
channel which were tested. the Lowest frequency, the middle frequency, and the highest frequency of channel
were selected to perform the test, please see the above gray bottom.

Channel Frequency (MHz)
0 2402
1 2403
39 2441
77 2479
78 2480

€ Test mode

For RF test items:

the engineering test program was provided and enabled to make EUT continuous transmit/receive.
For AC power line conducted emissions:

the EUT was set to connect with the Bluetooth under large package sizes transmission.

2.4. EUT configuration

The following peripheral devices and interface cables were connected during the measurement:
® - supplied by the manufacturer
O - supplied by the lab

O| Power Cable Length (m) : |/
Shield : |/

Detachable : |/

O| Multimeter Manufacturer : |/
Model No. : |/

2.5. Modifications

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

Laboratory:Shenzhen Huatongwei International Inspection Co., Ltd.
Address: 1/F, Bldg 3, Hongfa Hi-tech Industrial Park, Genyu Road, Tianliao, Gongming, Shenzhen, China
Phone: 86-755-26748019 Fax: 86-755-26748089

3.2. Test Facility

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

CNAS-Lab Code: L1225

Shenzhen Huatongwei International Inspection Co., Ltd. has been assessed and proved to be in compliance
with CNAS-CL01 Accreditation Criteria for Testing and Calibration Laboratories

(identical to ISO/IEC17025: 2005 General Requirements) for the Competence of Testing and Calibration Labo
ratories, Date of Registration: February 28, 2015. Valid time is until February 27, 2018.

A2LA-Lab Cert. No. 3902.01

Shenzhen Huatongwei International Inspection Co., Ltd. EMC Laboratory has been accredited by A2LA for tec
hnical competence in the field of electrical testing, and proved to be in compliance with ISO/IEC 17025: 2005
General Requirements for the Competence of Testing and Calibration Laboratories and any additional progra
m requirements in the identified field of testing. Valid time is until December 31, 2016.

FCC-Registration No.: 317478

Shenzhen Huatongwei International Inspection Co., Ltd. EMC Laboratory has been registered and fully descri
bed in a report filed with the FCC (Federal Communications Commission). The acceptance letter from the FC
C is maintained in our files. Registration 317478, Renewal date Jul. 18, 2014, valid time is until Jul. 18, 2017.

IC-Registration No.: 5377A&5377B

The 3m Alternate Test Site of Shenzhen Huatongwei International Inspection Co., Ltd. has been registered by
Certification and Engineering Bureau of Industry Canada for the performance of radiated measurements with
Registration No. 5377A on Dec. 31, 2013, valid time is until Dec. 31, 2016.

Two 3m Alternate Test Site of Shenzhen Huatongwei International Inspection Co., Ltd. has been registered by
Certification and Engineering Bureau of Industry Canada for the performance of radiated measurements with
Registration No. 5377B on Dec.03, 2014, valid time is until Dec.03, 2017.

ACA
Shenzhen Huatongwei International Inspection Co., Ltd. EMC Laboratory can also perform testing for the Aust
ralian C-Tick mark as a result of our A2LA accreditation.

VCCI

The 3m Semi-

anechoic chamber (12.2mx7.95mx6.7m) of Shenzhen Huatongwei International Inspection Co., Ltd.

has been registered in accordance with the Regulations for Voluntary Control Measures with Registration No.:
R-2484. Date of Registration: Dec. 20, 2012. Valid time is until Dec. 29, 2015.

Radiated disturbance above 1GHz measurement of Shenzhen Huatongwei International Inspection Co., Ltd. h
as been registered in accordance with the Regulations for Voluntary Control Measures with Registration No.:
G-292. Date of Registration: Dec. 24, 2013. Valid time is until Dec. 23, 2016.

Main Ports Conducted Interference Measurement of Shenzhen Huatongwei International Inspection Co., Ltd.
has been registered in accordance with the Regulations for Voluntary Control Measures with Registration No.:
C-2726. Date of Registration: Dec. 20, 2012. Valid time is until Dec. 19, 2015.

Telecommunication Ports Conducted Interference Measurement of Shenzhen Huatongwei International Inspe
ction Co., Ltd. has been registered in accordance with the Regulations for Voluntary Control Measures with R
egistration No.: T-1837. Date of Registration: May 07, 2013. Valid time is until May 06, 2016.

DNV

Shenzhen Huatongwei International Inspection Co., Ltd. has been found to comply with the requirements of D
NV towards subcontractor of EMC and safety testing services in conjunction with the EMC and Low voltage Di
rectives and in the voluntary field. The acceptance is based on a formal quality Audit and follow-

ups according to relevant parts of ISO/IEC Guide 17025 (2005), in accordance with the requirements of the D
NV Laboratory Quality Manual towards subcontractors. Valid time is until Aug. 24, 2016.
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3.3. Environmental conditions

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

Temperature: 15~35°C
lative Humidity: 30~60 %
Air Pressure: 950~1050mba

3.4. 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 TR-100028-01"Electromagnetic
compatibilityand Radio spectrum Matters (ERM);Uncertainties in the measurementof mobile radio equipment
characteristics;Part 1’and TR-100028-02 “Electromagnetic compatibilityand Radio spectrum Matters
(ERM);Uncertainties in the measurementof mobile radio equipment characteristics;Part 2 “ and is
documented in the Shenzhen Huatongwei International Inspection 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 Huatongweilaboratory is reported:

Test Items MeasurementUncertainty Notes
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-40 GHz 2.20 dB (1)
Conducted Emission 9KHz-30MHz 3.39dB (1)
Radiated Emission30~1000MHz 4.24 dB (1)
Radiated Emissio 1~18GHz 5.16 dB (1)
Radiated Emissio 18-40GHz 5.54 dB (1)
Occupied Bandwidth | s (1)

(1) This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence
level using a coverage factor of k=1.96.
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Conducted Emission (AC Main)
Iltem | Test Equipment Manufacturer Model No. Serial No. Last Cal
1 Artificial Mains Rohde&Schwarz ESH2-Z5 100028 2015/11/02
2 EMI Test Receiver Rohde&Schwarz ESCI3 100038 2015/11/02
3 Pulse Limiter Rohde&Schwarz ESHSZ2 100044 2015/11/02
4 EMI Test Software Rohde&Schwarz ES-K1V1.71 N/A N/A
Radiated Emission
Item | Test Equipment Manufacturer Model No. Serial No. Last Cal
1 | ltra-Broadband ShwarzBeck VULB9163 538 2015/11/02
Antenna
2 EMI TEST RECEIVER | Rohde&Schwarz ESI 26 100009 2015/11/02
3 EMI TEST Software Audix E3 N/A N/A
4 TURNTABLE ETS 2088 2149 N/A
5 ANTENNA MAST ETS 2075 2346 N/A
6 EMI TEST Software Rohde&Schwarz ESK1 N/A N/A
7 HORNANTENNA ShwarzBeck 9120D 1011 2015/11/02
8 Amplifer Sonoma 310N E009-13 2015/11/02
9 | Jsamplifer Rohde&Schwarz S 00101800~ | F201504 2015/11/02
10 | High pass filter Compliance Direction | g g 34202 2015/11/02
systems
11 HORNANTENNA ShwarzBeck 9120D 1012 2015/11/02
12 | Amplifer Compliance Direction | 55p1 4060 120 2015/11/02
systems
13 Loop Antenna Rohde&Schwarz HFH2-Z2 100020 2015/11/02
14 TURNTABLE MATURO TT2.0 - N/A
15 ANTENNA MAST MATURO TAM-4.0-P e N/A
16 Horn Antenna SCHWARZBECK BBHA9170 25841 2015/11/02
17| D TRABROADBAND | pondesschwarz HL562 100015 2015/11/02
Maximum Peak Output Power / Power Spectral Density / 6dB Bandwidth / Band Edge Compliance of RF
Emission / Spurious RF Conducted Emission
Iltem | Test Equipment Manufacturer Model No. Serial No. Last Cal
1 Spectrum Analyzer Rohde&Schwarz FSP 1164.4391.40 | 2015/11/02

The Cal.Interval was one year
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4, TEST CONDITIONS AND RESULTS
4.1. Antennarequirement

Requirement
FCC CFR Title 47 Part 15 Subpart C 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. The use of a permanently attached antenna or of anantenna
that uses a unique coupling to the intentional radiator, the manufacturer may design the unit so that a broken
antenna can be replaced by the user, but the use of a standard antenna jack or electrical connector is
prohibited.

FCC CFR Title 47 Part 15 Subpart C Section 15.247(c) (1)(i):

(i) Systems operating in the 2400-2483.5 MHz band that is used exclusively for fixed. Point-to-point operations
may employ transmitting antennas with directional gain greater than 6dBi provided the maximum conducted
output power of the intentional radiator is reduced by 1 dB for every 3 dB that the directional gain of the
antenna exceeds 6dBi.

Test Result:

The antenna is integralantenna, the best case gain of the antenna is1.0dBi

WIFI/BT ANT.

GSM/WCDMA A
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4.2. Conducted Emission (AC Main)
LIMIT
FCC CFR Title 47 Part 15 Subpart C Section 15.207

Frequency range (MHz) Limit (dBuV)
u z
a yrang Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50
* Decreases with the logarithm of the frequency.
TEST CONFIGURATION
Shielding Room
~— \/ertical Reference Ground Plane Test Receiver
We— 4o cm
wr gur L3
[ ]

—H

wa 0g

LISN LISN

e |
= Horizontal Ground Reference Plane ==

TEST PROCEDURE

1.

2.

The EUT was setup and tested according to ANSI C63.10:2013 for compliance to FCC 47CFR 15.247
requirements.

The EUT was placed on a platform of nominal size, 1 m by 1.5 m, raised 80 cm above theconducting
ground plane. The vertical conducting plane was located 40 cm to the rear of theEUT. All other surfaces
of EUT were at least 80 cm from any other grounded conductingsurface.

The EUT and simulators are connected to the main power through a line impedancestabilization network
(LISN). The LISN provides a 50 ohm /50uH coupling impedance for themeasuring equipment.

The peripheral devices are also connected to the main power through aLISN. (Please refer to the block
diagram of the test setup and photographs)

Each current-carrying conductor of the EUT power cord, except the ground (safety) conductor,was
individually connected through a LISN to the input power source.

The excess length of the power cord between the EUT and the LISN receptacle were foldedback and
forth at the center of the lead to form a bundle not exceeding 40 cm in length.

Conducted emissions were investigated over the frequency range from 0.15MHz to 30MHzusing a
receiver bandwidth of 9 kHz.

TEST RESULTS
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Test mode:AC 120V BT Polarization L

Level [dSp]
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= T o 1

20} 1

150k 300k 400K 600k 500K 1M 2 3 AW SM EM EM 0 20 30M

# ¥ ®xHMEZ GM1200523 fim

MEASTUREMENT RESULT: "GM1209523 fin"

12/9/2015 11:15EM

Frequency Lewel Transd Limz Margin Detector Line FE
MHxz dBuW dH dBuW dif
0.501000 3l.z20 in.z =1 224.B QF L1 EHD
0.863000 3z2.70 in.z =1 23.2 QF L1 EHD
0.BE3300 3l.z20 in.z =1 22.B QF L1 EHD
1.014000 Z5.50 in.z =1 26.5 QF L1 EHD
1.382000 31.50 in.z =1 22.5 QF L1 EHD
1.783300 3010 in.z =1 25.8 QF L1 EHD

MFASURFMENT RESULT: "GM1209523 fin2"

12/9/2015 11:1GEM

Fragquency Leval Transd Limit Margin Detactor Lins FE
MH= dBuW dH BV df
0.501000 T.00 ip.z 28 29.0 AWV L1 GHD
1.005300 1l6.90 in.z 24 29.1 AW L1 EHD
1.287300 T.2 in.z 24 28.B AW L1 EHD
1.761000 .80 in.z 24 d6.1 AV L1 EHD
3.665000 l3.40 0.z 26 32.6 AV L1 EHD
2.542000 ll.20 0.4 26 324 B AWV L1 EHD
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Test mode: AC 120V BT Polarization N
Leve! [dB|N]
Blp==-7-——=- T T T T T O R T N T T T
1 1 1 1 1 1 | I I | 1 1 1 1 1 1 11 1 1
MmF---+==—- Fe——pe=mdm—pF et ————— pm————— pmmm e - ————— Hm———— 4
"'--'r-_.______1i______i;___1 TEREE i i RN i I
ElF---+-——= —F-—t—-—F-t—t-Ft-——-—————— t————- + = = =+ — = 1 i 1
1 I T T T Tt T T T 1 1 1 11 1 1
S M e S N 1 . —
1 1 1 T T I L L T I T 1 1 1 11 1 1
N dorer---o Y R {-----
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Vil llﬂ"'l..-1 _.I'III o I ] r 1 rl | [
m__'.!.rﬂ._ll__ I—':'F—— _ll:l ! = LYl -"’hl | [ iy -I*"' L II’-F' 1
4 T 1 i TRTRT Iln-l 5 Ij'.ll'-lllll.'*ﬂﬂl
ok iy A v tasd I 1 [ | _
I R A .
150K 300k 400k GO0k 300K 1M 2 3 AWM SM &M BEM 10M 20 20M

# % xHEE GM1200524 fim

MEASUREMENT RESULT: "GM1209524 fin"

12/9/2015 11:Z25EM

Frequency Level Tranasd Limit Margin Detector Line FE
MH= By dE dBp¥ ol
0.5lgo00 3750 in.2 S5E lg.1 4@QF N GHD
0.568500 3z2._ &0 i0.2 56 23.4 QF N GEHD
0.640500 41.00 in.2 S5E 15.0 @QF N GHD
0.703s00 38_20 i0.2 56 l16.B QF N GEHD
1.Z2B4000 33.00 in.2 S5E 23.0 Q@QF N GHD
2.723000 3600 i0.2 56 20.0 QF H GHD

MFASUREMENT RESULT: "GM1209524 fin2"

12/9fZ015 11:Z5AM

Frequency Lewel Trans Limit Margin Detector Line= FE
MHz dBu¥ df dBuy dH
0.SB2000 30.70 0.2 1] 15.2 AV " GHD
0.640500 36.60 in.z 1] 3.4 AW i EHD
0.703500 27_ 40 0.2 1] lg.6 AV " GHD
1.27%500 3z2.40 in.z 1] l3.6 AV i EHD
1_818s500 32_00 in0.2 28 l2.0 AW " EHD
1.877000 32.70 in.z 1] l3.2 AV i EHD
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4.3. Conducted Peak Output Power
LIMIT
FCC CFR Title 47 Part 15 Subpart C Section 15.247 (b)(3): 30dBm

TEST CONFIGURATION

Spectrum Analyzer

e EUT

Non-Conducted
Table

= (Ground Reference Plang e

TEST PROCEDURE

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

TEST RESULTS

Modulation type Channel Output power (dBm) Limit (dBm) Result

00 6.58

GFSK 39 6.58 30.00 Pass
78 6.04
00 5.87

m/4DQPSK 39 5.86 21.00 Pass
78 5.46
00 5.79

8DPSK 39 5.89 21.00 Pass
78 5.42

Test plot as follows:
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GFSK m/4DQPSK
Gl R T FregiChannel Ll R T FregiChannel
Mkr1 2.4019750 GHz Mkrl 2.4017250 GHz
Ref 20 dBm #Atten 30 dB 6.583 dBm Ref 20 dBm #Atten 30 dB 5.872 dBm
Peak Center Freq Peak Center Freq
2 40200000 GHz 2 40200000 GHz
Log 4 Log 2
10 10 T e |
4B/ e Start Freg 4B/ | I e Start Freg
/ 2 39950000 GHz 2 39950000 GHz
T Stop Freq Stop Freg
~| 240450000 GHz 2 40450000 GHz
CF Step CF Step
500.000000 kHz 500.000000 kHz
Auto Man Auto Man
M s2 M s2
53 EC Freq Offset 53 EC Freq Offset
an 0.00000000 Hz A 0.00000000 Hz
Signal Track Signal Track
On Off On Off
Center 2.402 GHz Span 5 MHz Scale TYF"E Center 2.402 GHz Span 5 MHz Scale Typf
#Res BW 1 MHz #VBW 3 MHz Sweep 5 ms (401 pts) °9 S0 gRes BW 3 MHz #VBW 3 MHz Sweep 5 ms (401 pts) 09 =n

Gl R T FregiChannel il R T FregiChannel
Mkr1 2.4409875 GHz Mkr1 2.4407625 GHz
Ref 20 dBm #Ntten 30 dB 6.576 dBm Ref 20 dBm #Atten 30 dB 5.862 dBm
Peak Center Freq Peak Center Freq
2 44100000 GHz 2 44100000 GHz
Log Log 2
10 - 10 e ]
4B/ | Start Freg 4B/ oA 1 Start Freg
/ 2 43850000 GHz 2 43850000 GHz
P Stop Freq Stop Freg
| 244350000 GHz 2 44350000 GHz
CF Step CF Step
500.000000 kHz 500.000000 kHz
Auto Man| Auto Man
M1 S2 M1 S2
53 EC Freq Offset 53 EC Freq Offset
AR 0.00000000 Hz AR 0.00000000 Hz
Signal Track Signal Track
On off On Off
Center 2.441 GHz Span 5 MHz Scale TYF"E Center 2.441 GHz Span 5MHz || Scale Typf
#Res BW 1 MHz #VBW 3 MHz Sweep 5 ms (401 pts) °9 S0 gRes BW 3 MHz #VBW 3 MHz Sweep 5 ms (401 pts) 09 =n

Gl R T FregiChannel Ll R T FregiChannel
Mkr1 2.4800750 GHz Mkr1 2.4800875 GHz
Ref 20 dBm #Atten 30 dB 6.039 dBm Ref 20 dBm #Atten 30 dB 5.457 dBm
Peak Center Freqg Peak Center Freq
248000000 GHz 248000000 GHz
Log N Log
10 o | 10 Py |
dB/ ol - Start Freq dB/ Lot ] N e Start Freq
2 47750000 GHz 2 47750000 GHz
Stop Freg Stop Freg
248250000 GHz 248250000 GHz
CF Step CF Step
500.000000 kHz 500.000000 kHz
Auto Man| Auto Man
M1 S2 M1 S2
53 EC Freq Offset 53 EC Freq Offset
A 0.00000000 Hz m 0.00000000 Hz
Signal Track Signal Track
On off On Off
Center 2.48 GHz Span 5 MHz L Scale Tpr[‘ Center 2.48 GHz Span 5 MHz Scale Typf
#Res BW 1 MHz #VBW 3 MHz Sweep 5 ms (401 pts) °9 S0 gRes BW 3 MHz #VBW 3 MHz Sweep 5 ms (401 pts) 09 =n

CH78 |

CH78
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At Agllent R T FregiChannel
Mkr1 2.4022000 GHz
Ref 20 dBm #Atten 30 dB 5.786 dBm
Poak Center Freq
2.40200000 GHz
Log 2
10 ] o
a8/ S I e e Start Freq
2 39950000 GHz
Stop Freq
2 40450000 GHz
CF Step
500 000000 kHz
Auto Man
M1 52
53 FC Freq Offset
AL 0.00000000 Hz
Signal Track
COn Off
Center 2.402 GHz Span 5MHz | Scale T\’F"E
#Res BW 3 MHz #VBW 3 MHz Sweep 5 ms (401 pts) 09 -

CHO00

R T

Mkr1 2.4412000 GHz
#Atten 30 dB 5.888 dBm

FregiChannel

Center Freq
244100000 GHz

O b

[ R R B Start Freq
243850000 GHz

Stop Freg
2.44350000 GHz

CF Step
500.000000 kHz
Auto Man

M1 52
53 EC Freq Offset

AL 0.00000000 Hz

Signal Track
On Off

Center 2.441 GHz Span 5 MHz Scale TYF“E.
#Res BW 3 MHz #VBW 3 MHz Sweep 5 ms (401 pts) 09 -

PHIER R T Freg/Channel
Mkri 2.4800500 GHz
Ref 20 dBm #Atten 30 dB 5.42 dBm
Poak Center Freq
2.48000000 GHz
Log
10 ke 1
dBr T I Start Freq
2 47750000 GHz
Stop Freq
2 48250000 GHz
CF Step
500.000000 kHz
Auto Man
M1 §2
53 FC Freq Offset
m 0.00000000 Hz
Signal Track
COn Off
Center 2.48 GHz Span 5 MHz Scale Typf
#Res BW 3 MHz #VBW 3 MHz Sweep 5 ms (401 pts) 09 -

CH78
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4.4. 20dB Emission Bandwidth
LIMIT

N/A

TEST CONFIGURATION

Spectrum Analyzer

HH coe EUT

Non-Conducted
Table

=t Ground Reference Plang e

TEST PROCEDURE

1. The transmitter output was connected to the spectrum analyzer through an attenuator.

2. The bandwidth of the fundamental frequency was measured by spectrum analyzer withRBW=>1% of the
20 dB bandwidthand VBW>RBW.

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

TEST RESULTS

Modulation type Channel 20dB Bandwidth (MHz) Limit (MHz) Result

00 0.811

GFSK 39 0.809 / Pass
78 0.810
00 1.136

m/4DQPSK 39 1.142 / Pass
78 1.138
00 1.158

8DPSK 39 1.163 / Pass
78 1.155

Test plot as follows:
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GFSK m/4DQPSK
Gl R T FregiChannel R T Freg/Channel
Ch Freq Center Freq Center Freq
{Occupied Band 2 40200000 GHz i0ccupied Bandwidth 240200000 GHz
Start Freq Start Freg
2 40050000 GHz 2 40050000 GHz
Ref 20 dBm #Atten 30 dB Ref 20 dBm #Atten 30 dB
tpe"k Stop Freq tpe"k Stop Freq
°g 7 2 40350000 GHz °g . vy 2 40350000 GHz
10 5 O Pty 10 = e
dB/ - ay Y CF Step | 4B/ CF Step
300.000000 kHz 300.000000 kHz
. A Ao Man = 1 Ao Man
Freq Offset Freq Offset
Center 2.402 GHz Span 3 MHz = 0.00000000 Hz Center 2.402 GHz Span 3 MHz = 0.00000000 Hz
#Res BW 10 kHz #U/BW 30 kHz Sweep 31.08 ms (401 pts) #Res BW 30 kHz #/BW 100 kHz Sweep 5 ms (401 pts)
Occupied Bandwidth occowsnrw  s900% | o SIONAITRCK Y| Oeeypied Bandwidth OccBW o Pwr 9900 | o SianalTrack
843.2346 kHz xdB 200008 — 1.0725 MHz xd8 200008 —
Transmit Freq Error -17.327 kHz Scale Type Transmit Freq Error -18.532 kHz Scale Type
x dB Bandwidth 811494 kHz Log Lin x dB Bandwidth 1136 MHz Log Lin

CHOO

CHOO

Adgilent

R T

Ch Freq

[Occupied Band:

FregiChannel

Center Freq
2.44100000 GHz

Start Freq
243950000 GHz

Ref 20 dBm #Atten 30 dB
#Peak
L
w0 I
5 O W
dB/ 7 Al
/J\f
N g,

bt el
Center 2.441 GHz Span 3 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 31.08 ms (401 pts)

Occupied Bandwidth Occ BW % Pur 99.00 %
xdB  -20.00dB

Transmit Freq Error
x dB Bandwidth

839.3962 kHz

-15.818 kHz
808 633 kHz

Stop Freg
244250000 GHz

CF Step
300.000000 kHz
Auto Man|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Scale Type

Log Lin

R T

FregiChannel

Center Freq
244100000 GHz

#Atten 30 dB

Start Freg
243950000 GHz

3

Center 2.441 GHz
#Res BW 30 kHz

#/BW 100 kHz

Span 3 MHz
Sweep 5 ms (401 pts)

Stop Freg
244250000 GHz

CF Step
300.000000 kHz
Auto Man

Freq Offset
0.00000000 Hz

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth

1.0762 MHz

-18.204 kHz
1.142 MHz

Occ BW % Pwr
xdB

99.00 %
-20.00 dB

Signal Track
On Off

Scale Type

Log Lin

CH39

CH39

Adgilent

R T

FregiChannel

Center Freq
248000000 GHz

Ref 20 dBm #Atten 30 dB
#Peak
L
0 Ty
£+ 3 e
dB/ e A
Al Y VY
Pt o] [
Center 2.48 GHz Span 3 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 31.08 ms (401 pts)
Occupied Bandwidth Occ BW % Pur 99.00 %
835.7956 kHz xd5 200045
Transmit Freq Error -17.002 kHz
x dB Bandwidth 810.096 kHz

Start Freq
247850000 GHz

Stop Freg
248150000 GHz

CF Step
300.000000 kHz
Auto Man|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Scale Type

Log Lin

R T

FregiChannel

Center Freq
248000000 GHz

Center 2.480000000 GHz
Ref 20 dBm #Atten 30 dB
#Peak
Log
rY Ll o
10 > e
dB/
o
Center 2.48 GHz Span 3 MHz
#Res BW 30 kHz #/BW 100 kHz Sweep 5 ms (401 pts)
Occupied Bandwidth Occ BW % Pur 99.00 %
1.0736 MHz xdB  -20.00 dB
Transmit Freq Error -19.178 kHz
x dB Bandwidth 1.138 MHz

Start Freg
247850000 GHz

Stop Freg
248150000 GHz

CF Step
300.000000 kHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On Off

Scale Type

Log Lin

CH78

CH78
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8DPSK

R T Freg/Channel

Ch Freqg

{Occupied Band

Trig  Free

Ref 20 dBm

#Atten 30 dB

#Peak

F .

10

B3
N

dB/

e I A AT

Center 2.402 GHz
#Res BW 30 kHz

#V/BW 100 kHz

Occupied Bandwidth
1.0785 MHz

Transmit Freq Error
x dB Bandwidth

-11.510 kHz
1.158 MHz

Span 3 MHz
Sweep 5 ms (401 pts)

Occ BW % Pwr 99.00 %
xdB  -20.00 dB

Center Freq
240200000 GHz

Start Freq
2.40050000 GHz

Stop Freq
240350000 GHz

CF Step
300.000000 kHz

Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On Off

Scale Type

Log Lin

Ref 20 dBm #Atten 30 dB
#Peak
L
1:;9 o [ Y
> &
dB/
-
Center 2.441 GHz Span 3 MHz
#Res BW 30 kHz #/BW 100 kHz Sweep 5 ms (401 pts)
Occupied Bandwidth Oce BW % Pwr 99.00 %
1 0820 MHZ xdB  -2000dB
Transmit Freq Error -9.831 kHz
x dB Bandwidth 1.163 MHz

FregiChannel

Center Freq
244100000 GHz

Start Freq
2.43950000 GHz

Stop Freq
2.44250000 GHz

CF Step
300.000000 kHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On Off

Scale Type
Log Lin

=5 Agllent

Ch Trig  Free
{Occupied Band
Center 2.480000000 GHz
Ref 20 dBm #Atten 30 dB
#Peak
L«
o9 e, .y
10 Ay
= £
dBf
T LA
Center 2.48 GHz Span 3 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 5 ms (401 pts
Occupied Bandwidth Occ BW % Pwr 99.00 %
1.0813 MHz xdB  -20.00 dB
Transmit Freq Error -11.521 kHz
x dB Bandwidth 1.1585 MHz

Center Freq
2.48000000 GHz

Start Freq
2 47850000 GHz

Stop Freq
2 48150000 GHz

CF Step
300.000000 kHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
off

On

Scale Type

Log Lin

CH78
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4.5. Carrier Freguencies Separation
LIMIT

FCC CFR Title 47 Part 15 Subpart C Section 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 CONFIGURATION

Spectrum Analyzer

£ E EUT

Non-Conducted
Table

= (Ground Reference Plang e

TEST PROCEDURE

1. The transmitter output was connected to the spectrum analyzer through an attenuator.

2. The bandwidth of the fundamental frequency was measured by spectrum analyzer withRBW=30 KHz and
VBW=100KHz.

TEST RESULTS

Modulation type Channel Cg;gz;;fgﬂ‘zﬁﬂ”ﬁgs Limit (MHz) Result
GFSK 39 1.005 0.811 Pass
T/4DQPSK 39 1.005 0.761 Pass
8DPSK 39 1.005 0.775 Pass

Test plot as follows:
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GFSK m/4DQPSK
Gl R T FregiChannel il R T FregiChannel
Mkl & 1.005 MHz Mk & 1.005 MHz
Ref 20 dBm #Atten 30 dB 0.068 dB Ref 20 dBm #Atten 30 dB -0.922 dB
Peak Center Freq Peak Center Freq
2 44150000 GHz 2 44150000 GHz
Log Log
1 — = 1 — <
Bl R N floaln StartFreq | dmi 2 . 2l . Start Freq
\ 7 \ 2 44050000 GHz / " \A 7 \A 2 44050000 GHz
V)
L\N\ f\/ ] Stop Freg \/ T \,f Stop Freg
2 44250000 GHz 2 44250000 GHz
CF Step CF Step
200.000000 kHz 200.000000 kHz
Auto Man Auto Man
M s2 M s2
53 EC Freq Offset 53 EC Freq Offset
an 0.00000000 Hz A 0.00000000 Hz
Signal Track Signal Track
On Off On Off
Center 2.442 GHz Span 2 MHz Scale TYF"E Center 2.442 GHz Span 2 MHz Scale Typf
#Res BW 30 kHz #VBW 100 kHz Sweep 5 ms (401 pts) °9 S0 gRes BW 30 kHz #VBW 100 kHz Sweep 5 ms (401 pts) 09 =n
CH39 CH39
s clent R T FregiChannel
Mkl & 1.005 MHz
Ref 20 dBm #Atten 30 dB -0.068 dB
Peak Center Freq
2 44150000 GHz
Log
10 = N
dB/ b 21 n Start Freq
A/ N ‘_(\% \M 2 44050000 GHz
't
\f Stop Freg
2 44250000 GHz
CF Step
200.000000 kHz
Auto Man
M s2
53 EC Freq Offset
an 0.00000000 Hz
Signal Track
On Off
Center 2.442 GHz Span 2 MHz Scale TYF"E
#Res BW 30 kHz #VBW 100 kHz Sweep 5 ms (401 pts) °9 =n

CH39 |
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4.6. Hopping Channel Number
LIMIT

FCC CFR Title 47 Part 15 Subpart C Section 15.247 (a)(1):
Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels.

TEST CONFIGURATION

Spectrum Analyzer

ok %‘ EUT

Non-Conducted
Table

= (Ground Reference Plang e

TEST PROCEDURE

1. The transmitter output was connected to the spectrum analyzer through an attenuator.

2. The bandwidth of the fundamental frequency was measured by spectrum analyzer withRBW=1MHz and
VBW=3MHz.

TEST RESULTS

Modulation type Channel number Limit (MHz) Result
GFSK 79
m/4DQPSK 79 15 Pass
8DPSK 79

Test plot as follows:
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i Aglent R T FreqiChannel
Mkl & 7859 MHz
Ref 20 dBm #Atten 30 dB -0.642 dB Center Freq
Peak 244125000 GHz
Leg |ia 2
10 SR E— I |t
a6 7‘" T ™ e Start Freq
f \ 239900000 GHz
[ \ Stop Freq
248350000 GHz
CF Step
8.45000000 MHz
Auto Man
M1 52
$3 FC Freq Offset
AR 0.00000000 Hz
Signal Track
On Off
Start 2.399 GHz Stop 2483GHz | Scale TVP‘E
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms (01 pts) -9 Hn

g iylent R T Freg/Channel
Mkrl o 78 38 MHz
Ref 20 dBm #Atten 30 dB 0516 dB
Peak Center Freq
244125000 GHz
Log | ..
10
o | P eS| et Freg
I \ 239900000 GHz
) \ Stop Freq
2 48350000 GHz
CF Step
8 45000000 MHz
Auto Man
M1 52
53 FC Freq Offset
AR 0.00000000 Hz
Signal Track
On Off
Start 2.399 GHz Stop 2483GHz | Scale TVP‘E
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms (01 pts) -9 Hn

m/4DQPSK
Gt R T Freg/Channel
Mkr1 A 78.37 MHz
Ref 20 dBm #Atten 30 dB 0.61dB
Peak Center Freq
2 44125000 GHz
Log 1m

4

Start Freg

b
f \

239800000 GHz

j \ Stop Freqg
2 48350000 GHz
CF Step
8.45000000 MHz
Auto Man
M1 52
$3 FC Freq Offset
A 0.00000000 Hz
Signal Track
On Off
Start 2.399 GHz Stop 2.483 GHz Scale Type
#Res BW 1 MHz #VBW 3 MHz 9 -

Sweep 4 ms (401 pts)

8DPSK
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4.7. Dwell Time
LIMIT

FCC CFR Title 47 Part 15 Subpart C Section 15.247 (a)(1):
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 CONFIGURATION

Spectrum Analyzer

£ %‘ EUT

Non-Conducted
Table

= (Ground Reference Plang e

TEST PROCEDURE

1. The transmitter output was connected to the spectrum analyzer through an attenuator.

2. Set center frequency of spectrum analyzer=operating frequency with RBW=1MHz and
VBW=1MHz,Span=0Hz.

TEST RESULTS

Modulation type Channel Dwell time (Second) Limit (Second) Result

DH1 0.128

GFSK DH3 0.266 0.40 Pass
DH5 0.308
2-DH1 0.128

m/4DQPSK 2-DH3 0.263 0.40 Pass
2-DH5 0.289
3-DH1 0.128

8DPSK 3-DH3 0.230 0.40 Pass
3-DH5 0.308

Note:

1.  We have tested all mode at high,middle and low channel,and recoreded worst case at middle channel.
2.  Dwell time=Pulse time (ms) x (1600 + 2 + 79) x31.6 Second for DH1, 2-DH1, 3-DH1

Dwell time=Pulse time (ms) x (1600 + 4 + 79) x31.6 Second for DH3, 2-DH3, 3-DH3

Dwell time=Pulse time (ms) x (1600 + 6 + 79) x31.6 Second for DH5, 2-DH5, 3-DH5

Test plot as follows:
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GFSK m/4DQPSK
Gl R T FregiChannel Ll R T FregiChannel
Mkrl & 400 ps Mkrl & 400 ps
Ref 20 dBm #Atten 30 dB -0.419 dB G s Ref 20 dBm #Atten 30 dB -1.603 dB G s
Peak 244100000 GHz Peak 244100000 GHz
Log am 2 Log 1 .
10 10
dB/ Start Freq dB/ ﬁ Start Freq
244100000 GHz 244100000 GHz
Stop Freg Stop Freg
244100000 GHz 244100000 GHz
CF Step CF Step
1.00000000 MHz 1.00000000 MHz
uto Man Auto Man
W1 S2 i W1 S2
i 52 Mot ootk prog oieer |01 SISy eyt o Freq Offset
AA 0.00000000 Hz AA 0.00000000 Hz
Center 2.441 GHz Span 0 Hz Center 2.441 GHz Span 0 Hz
Res BW 1 MHz #VBW 1 MHz Sweep 4 ms (401 pts) Res BW 1 MHz #/BW 1 MHz Sweep 4 ms (401 pts)
Gl R T FregiChannel Ll R T FregiChannel
Mkr1 A 1.663 ms Mkr1 A 1.645 ms
Ref 20 dBm #Atten 30 dB -0.385 dB G s Ref 20 dBm #Atten 30 dB -1.592 dB G s
Peak 244100000 GHz Peak 244100000 GHz
Log 15 2 Log = .
10 10
dB/ Start Freq Bl [T 9\*““’*““‘? Start Freq
244100000 GHz 244100000 GHz
Stop Freg Stop Freg
244100000 GHz 244100000 GHz
CF Step CF Step
1.00000000 MHz 1.00000000 MHz
uto Man Auto Man
W1 S2 W1 S2 by sl
53 ES| Freq Offset 53 ES| He L‘WMM Freq Offset
AA 0.00000000 Hz AA 0.00000000 Hz
Center 2.441 GHz Span 0 Hz Center 2.441 GHz Span 0 Hz
Res BW 1 MHz #VBW 1 MHz Sweep 7 ms (401 pts) Res BW 1 MHz #/BW 1 MHz Sweep 7 ms (401 pts)

Gl R T FregiChannel e} R T Peak Search
Mkr1 A 2.887 ms Mkr1 &4 2712 ms
Ref 20 dBm #Atten 30 dB -0.34 dB G s Ref 20 dBm #Atten 30 dB -0.583 dB
peak 2 44100000 GHz Peak Meas Tools *
Log 5] Log
10 10
dB/ Start Freg dB/ Y :
244100000 GHz — [ Pl
Stop Freg F
244100000 GHz e PRI
CF Step
1.00000000 MHz Next Pk Left
uto Man:
WA S2 bparesflpl ooty 1 b gbed W1 52 ALy
poein Freq Offset 53 FS Min Search
AA 0.00000000 Hz AA
Pk-Pk Search
Center 2.441 GHz Span 0 Hz Center 2.441 GHz Span 0 Hz WM?EE
Res BW 1 MHz #VBW 1 MHz Sweep 7 ms (401 pts) Res BW 1 MHz #/BW 1 MHz Sweep 7 ms (401 pts) o

DH5

2-DH5
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R T Freg/Channel
Mkl & 400 s
Ref 20 dBm #Atten 30 dB -1.642 dB
Peak Center Freq
244100000 GHz
Log =
10 ;
dBr Start Freq
2 44100000 GHz
Stop Freq
244100000 GHz
CF Step
1.00000000 MHz
Auto Man
w1 52 hurtiy )
o b P dans by - natagfnfif e Freq Offset
AA 0.00000000 Hz
Center 2.441 GHz Span 0 Hz
Res BW 1 MHz #/BW 1 MHz Sweep 4 ms (401 pts)

R T FregiChannel
Mkr1 4 1435 ms
Ref 20 dBm #Atten 30 dB -0.685 dB
Peak Center Freq
244100000 GHz
Log 2n
10
dB/ Start Freq
244100000 GHz
Stop Freq
244100000 GHz
CF Step
1.00000000 MHz
uto Man
W1 S2[, M,«mwwvwww] ol i
3 E oo Freq Offset
AL 0.00000000 Hz
Center 2.441 GHz Span 0 Hz
Res BW 1 MHz #V/BW 1 MHz Sweep 7 ms (41 pts)

5 Agilent R T Marker
Mkr1 & 2888 ms
gefzt‘r dBm #Atten 30 dB -1.649 dB Select Marker
eak
1 2 3
Log
10 [
Y N
B/ L | Normal
Delta
Delta Pair
(Tracking Ref)
Ref Delta
W1 52 W\N'l "o | .
s3 F it AR Span Pair
AL Span Center
Off
Center 2.441 GHz Span 0 Hz WM?QE
Res BW 1 MHz #/BW 1 MHz Sweep 7 ms (401 pts) o

3-DH5
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4.8. Pseudorandom Frequency Hopping Sequence
LIMIT

FCC CFR Title 47 Part 15 Subpart C Section 15.247 (a)(1):

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.

TEST RESULTS

The pseudorandom frequency hopping sequence may be generated in a nice-stage shift register whose 50
and 9" stage outputs are added in a modulo-two addition stage.And the result is fed back to the input of the
friststage.The sequence begins with the frist one of 9 consecutive ones,forexample: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)

P
e

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 7137577

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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4.9. Restricted band (radiated)
LIMIT
FCC CFR Title 47 Part 15 Subpart C Section 15.209

Frequency Limit (dBuV/m @3m) Value
54.00 Average
Above 1GHz
74.00 Peak

TEST CONFIGURATION

), VI .

— Jme )

Tumitahle.

1m to 4me

\

Ground Plane

R‘m,.,,,. .E. A AP\”M\ At C:M;W

TEST PROCEDURE

1.

6.

The EUT was setup and tested according to ANSI C63.10:2013 for compliance to FCC 47CFR 15.247
requirements.

The EUT is placed on a turn table which is 0.8 meter above ground for below 1GHz,and 1.5m for above
1GHz. The turn table is rotated360 degrees to determine the position of the maximum emission level.
The EUT waspositioned such that the distance from antenna to the EUT was 3 meters.

The antenna is scanned from 1 meter to 4 meters to find out the maximum emission level. Thisis
repeated for both horizontal and vertical polarization of the antenna. In order to find themaximum
emission, all of the interface cables were manipulated according to ANSI C63.10:2013 on radiated
measurement.

The receiver set as follow:

RBW=1MHz, VBW=3MHz for Peak value

RBW=1MHz, VBW=10Hz for Average value.

The frequency range from 2310MHz to 2483.5MHz harmonic is checked.

TEST RESULTS
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Worst mode: GFSK Modulation Test Channel: 00
Deteccter: Peak Polarization: Horizontal
1 ImLe'«reI {dBuV/m}) s
a0
80 FCC CLARS-B
Fil
60 FCC CLASS-B AV
50
40 1 2z
3. e A " . ’m
30
20
10
02350 2405
Frequency {MHz)
Mark Frequency Reading Antenna Cable Preamp Level Limit Over  Remarle
MHz dBu /m db db dB dBu'/m dBu /m limit
1 2351.63 39.29  27.41 6.75 37.55 35.94 74.00 -38.10 Peak
2 23906.02 38.83 27.53 6.81 37.57 35.60 74.80 -38.48 Peak
3 2402 .00 97.80 27.57 6.83 37.58 94.62 74.88  20.62 Peak
Worst mode: GFSK Modulation Test Channel: 00
Deteccter: Peak Polarization: | Vertical
10 OLeveI {dBuvim)
!
90
80 FCC CLASS-B RK
70
60

FCC CIASS-E AV

50
40 . 2

30
20
10
02 350 2405
Frequency (MHz)
Mark Frequency Reading Antenna Cable Preamp Level Limit Over  Remark
MHz dBu /m dB dB dB dBuV /m dBu /m limit
1 2354.38 42,16 27.41  6.75  37.55 38.77 74.98 -35.23 Peak
2 2390.092 48.34  27.53 6.81 37.57 37.11 74.90 -36.89 Peak
3 2402.60 55.37 27.57 6.83 37.58 52.19 74.880 18.19 Peak
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Worst mode: | GFSK Modulation Test Channel; 78
Deteccter: Peak Polarization: Horizontal
100 Level (dBuVim)
1
20
a0 FCC CLASS-BPK
70
o0 5 FCC CLASS.B AV
50
40 :
30
20
10
l'ﬂi2=l?5 2500
Frequency (MHz)
Mark Frequency Reading Antenna Cable Preamp Lewel Limit Over  Remarl
MHz dBu /m db dB db dBu /m dBu'/m limit
1 2486.01 94.76 27.83 6.94 37.64 91.89 74.00 17.89 Peak
2 2483.50 55.43 27.85 6.96 37.65 52.59 74.00 -21.41 Peak
3 2500.00 40.23  27.99  6.98 37.66 37.45 74.00 -36.55 Peak
Worst mode: GFSK Modulation Test Channel: 78
Deteccter: | Peak Polarization: Vertical
1 c"]Lewl (dBuV/mj)
a0 !
a0 FCC CLASS-BPK
70
ol . FCC CLASS-B AV
50 w/
10 3
30
20
10
ﬁ24?5 2500
Frequency (MHz)
Mark Frequency Reading Antenna Cable Preamp Lewvel Limit Over  Remark
MHz dBuV /m dB dB dB dBul /m dBu fm limit
1 2486.01 92.66 27 .83 6.94 37.64 89.79 74.00 15.79 Peak
2 2483.50 54.11 27.85 6.96 37.65 51.27 74.00 -22.73 Peak
3 2497 .77 42,153 27.99  6©.97 37.66 39.34 74.08 -34.66 Peak

Note:Have pre-scan all modulation mode, found the GFSK modulation which it was worst case, so only the
worst case’s data on the test report.and the Peak Level result is lower than the AV limit, so the AV result is not
require.
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4.10.Bandedge and Spurious Emission (conducted)
LIMIT
FCC CFR Title 47 Part 15 Subpart C Section 15.247 (d):

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum 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.

TEST CONFIGURATION

Spectrum Analyzer

SEal -
1 oo EUT

Non-Conducted
Table

s Ground Referance Plang e

TEST PROCEDURE

1. The transmitter output was connected to the spectrum analyzer through an attenuator.
2. Conducted spurious emission the bandwidth of the fundamental frequency was measured by spectrum
analyzer withRBW=100 KHz and VBW=300KHz.

3. Below -20dB of the highest emission level in operating band.

TEST RESULTS

Test plot as follows:
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Modulaiton: GFSK Test channel: 00
Gl R T FregiChannel il R T FregiChannel
Mkr3 2.40215 GHz Mkr3 2.40286 GHz
Ref 20 dBm #Atten 30 dB 5.915 dBm Ref 20 dBm #Atten 30 dB 6.226 dBm
Peak Center Freq Peak | Center Freq
L > | 2.35750000 GHz L >| 235750000 GHz
"y I oy
dB/ Start Freq dB/ Start Freg
1] 231000000 GHz || 231000000 GHz
| Il Stop Freq | Stop Freg
¢ || 240500000 GHz d | 240500000 GHz
CF Step CF Step
9.50000000 MHz 9.50000000 MHz
Auto Man Auto Man
Start 2.31 GHz Stop 2.405 GHz Start 2.31 GHz Stop 2.405 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.842 ms (401 pts) Freq Offset #Res BW 100 kHz #VBW 300 kHz Sweep 9.842 ms (401 pts) Freq Offset
Marker Trace Type X Axis Amplitude 0.00000000 Hz Marker Trace Type X Axis Amplitude 0.00000000 Hz
1 ) Fregq 2,31000 GHz -49,28 dBm 1 ) Fregq 2,31000 GHz -43.18 dBm
2 ) Freq 2.40000 GHz -47.8 dBm . 2 ) Freq 2.40000 GHz -49.33 dBm .
3 ) Freg 2.40215 GHz 5.915 dBm Signal Track 3 m Freg 2.40288 GHz £.226 dBm Signal Track
On Off On Off
Scale Type Scale Type
Log Lin Log Lin

Bandedge- no hopping mode

Bandedge- hopping mode

e Rl FreqiChannel
WMkr1 1.7860 GHz
Ref 20 dBm #Atten 30 dB 44.46 dBm
Peak Center Freq
1 51500000 GHz
Log
10
dB/ Start Freq
30 0000000 MHz
Stop Freg
DI 300000000 GHz
3.7
dBm CF Step
297.000000 MHz
Auto Man
i et
M1 2, . - ‘ :
§7 FC pahetich - Freq Offset
an 0.00000000 Hz
Signal Track
On Off
Start 30 MHz Stop3GHz | Scale TYD‘E
#Res BW 100 kHz #VBW 300 kHz  Sweep 307.7 ms °9 =n

Agilent Rl FregiChannel
Mkr1 3.1275 GHz

Ref 20 dBm #Atten 30 dB _44.51 dBm
Peak Center Freq
9 00000000 GHz
Log
10
dB/ Start Freq
300000000 GHz
Stop Freg
DI 15 0000000 GHz
3.7
dBm CF Step
1.20000000 GHz
Auto Man
M1 S2
53 ch““hmmx T ool i prbellivhiiny  Freq Offset
AR 0.00000000 Hz
Signal Track
On Off
Start 3 GHz Stop 156GHz || SCBEET\‘P‘E
#Res BW 100 kHz #VBW 300 kHz  Sweep 1.3 s °9 =n

30 MHz~3GHz

3GHz~15GHz

Gl Rl FregiChannel
Mkr1 26.205 GHz
Ref 20 dBm #Atten 30 dB 39.45 dBm
Peak Center Freq
207500000 GHz
Log
10
dB/ Start Freq
150000000 GHz
Stop Freg
DI 26 5000000 GHz
137
dBm CF Step
. | 115000000 GHz
& | Auto Man
mi sz - . bl
pugicsy FOUT e S aiaidin Freq Offset
an 0.00000000 Hz
Signal Track
On Off
Start 15 GHz Stop 26.5GHz || SCQEETYD‘E
#Res BW 100 kHz #UBW 300 kHz  Sweep 1.191s °9 =n

15GHz~26.5GHz
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Modulaiton: GFSK Test channel: 39
EAE R T Freg/Channel Al RET FregiChannel
Mkr1 2.8014 GHz Mkr1 3.0150 GHz
Ref 20 dBm #Atten 30 dB 41.95 dBm o Ref 20 dBm #Atten 30 dB 44.57 dBm b
Peak enter Freq Peak enter Freq
1561500000 GHz 9.00000000 GHz
Log Log
10 10
dB/ Start Freq dB/ Start Freq
30.0000000 MHz 300000000 GHz
Stop Freq Stop Freg
DI 3.00000000 GHz DI 150000000 GHz
137 137
dBm CF Step | dBm CF Step
297 000000 MHz 120000000 GHz
z Auto Man Auto Man
M1 s2 L b e M1 s
$3 re m Freq Offset $3 FC ™ e e AL i by Ao Freq Offset
an 0.00000000 Hz A 0.00000000 Hz
Signal Track Signal Track
On Off On Off
Start 30 MHz Stop3GHz || Scale TVP‘E Start 3 GHz Stop 156GHz || Scale TVP‘E
#Res BW 100 kHz #VBW 300 kHz  Sweep 307.7 ms o9 U gRes BW 100 kHz #VBW 300 kHz  Sweep 1.243 s °9 =n

30MHz~3GHz 3GHz~15GHz
pAE RET FregiChannel
Mkr1 25.005 GHz
Ref 20 dBm #Atten 30 dB 40.68 dBm
Peak Center Freq
20.7500000 GHz
Log
10
dB/ Start Freq
150000000 GHz
Stop Freq
DI 26 5000000 GHz
137
dBm CF Step
. 115000000 GHz
Y Auto Man
m s2 N L
g NI P PR gt o Freq Offset
an 0.00000000 Hz
Signal Track
Cn Off
Start 15 GHz Stop 26.5GHz || SCﬂ!ETVD‘E
#Res BW 100 kHz #UBW 300 kHz  Sweep 1.191s °9 =n

15GHz~26.5GHz
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Modulaiton: GFSK Test channel: 78
G Glleht R T Freq/Channel Gilong R T FregiChannel
Mkr1 2.479870 GHz WMkr1 2.478825 GHz
Ref 20 dBm #Atten 30 dB 5.714 dBm Ref 20 dBm #Atten 30 dB 5.325 dBm
Peak Center Freq Peak Center Freq
3 2.48900000 GHz ] 2.48900000 GHz
Log Log %
10 ] 10 A
dB/ Start Freq dB/ b Start Freq
T 247800000 GHz 1 247800000 GHz
J’f \1 Stop Freq l\ . Stop Freq
R byl & ] ‘ .4 250000000 GHz Wl a 2 50000000 GHz
CF Step CF Step
2 20000000 MHz 2 20000000 MHz
Auto Man Auto Man
Start 2.478 GHz Stop 2.5 GHz Start 2.478 GHz Stop 2.5 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401 pts) Freq Offset #Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401 pts) Freq Offset
Marier Trace Type X Axis Amplitude 0.00000000 Hz Marker Trace Type X Axis Amplitude 0.00000000 Hz
1 ) Frag 2479870 GHz 5714 dBm 1 ) Frag 2478825 GHz £.325 dBm
2 ) Frag 2433500 GHz -49.51 dBm . 2 ) Frag 2483500 GHz -29.87 dBm .
3 m Frea 2.500000 GHz -49.44 dBm Signal Track 3 m Frea 2.500000 GHz _49.98 dBm Signal Track
On off On Off
Scale Type Scale Type
Log Lin Log Lin

Bandedge- no hopping mode

Bandedge- hopping mode

pAE RET FreqiChannel
Mkr1 2.0032 GHz
Ref 20 dBm #Atten 30 dB -43.56 dBm
Peak Center Freq
151500000 GHz
Log
10
dB/ Start Freq
30.0000000 MHz
Stop Freq
DI 300000000 GHz
3.7
dBm CF Step
297 000000 MHz
2 Auto Man
mi s2 b o Dl o
53 FC & Freq Offset
Ar 0.00000000 Hz
Signal Track
Cn Off
Start 30 MHz Stop 3GHz || Scale TVDF['
#Res BW 100 kHz #VBW 300 kHz  Sweep 307.7 ms °9 =n

Al RET FregiChannel
Wkr1 3.1050 GHz
Ref 20 dBm #Atten 30 dB -44.56 dBm
Peak Center Freq
9.00000000 GHz
Log
10
dB/ Start Freq
3.00000000 GHz
Stop Freg
DI 150000000 GHz
3.7
dBm CF Step
120000000 GHz
Auto Man
M1 2,
53Fca““ﬂ ) . TR R RITI R o Ly Freq Offset
An 0.00000000 Hz
Signal Track
On Dff
Start 3 GHz Stop 156GHz || SCEEEWD‘E
#Res BW 100 kHz #VBW 300 kHz  Sweep 1.3 s °9 =n

30MHz~3GHz 3GHz~15GHz
Gl Rl FregiChannel
Mkr1 26.141 GHz
Ref 20 dBm #Atten 30 dB 40.51 dBm
Peak Center Freq
20 7500000 GHz
Log
10
dB/ Start Freq
15 0000000 GHz
Stop Freg
DI 26 5000000 GHz
3.7
dBm CF Step
. | 115000000 GHz
o | Auto Man
M1 2, P R h
53 FC [Pt neagsst s e Freq Offset
an 0.00000000 Hz
Signal Track
On Off
Start 15 GHz Stop 26.5GHz || Scale TYD‘E
#Res BW 100 kHz #UBW 300 kHz  Sweep 1.191s °9 o

15GHz~26.5GHz
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Modulaiton: m/4DQPSK Test channel: 00
G Glleht R T Freq/Channel Gilong R T FregiChannel
Mkr3 2.40215 GHz Mkr3 2.40191 GHz
Ref 20 dBm #Atten 30 dB 3.85 dBm Ref 20 dBm #Atten 30 dB 5.291 dBm
Peak Center Freq Peak Center Freq
L = | 235750000 GHz L = | 235750000 GHz
o 7 7 }
dB/ Start Freq dB/ Start Freq
I1'] 231000000 GHz [} 231000000 GHz
i
I Stop Freq J Stop Freq
. & 1| 240500000 GHz & | 240500000 GHz
CF Step CF Step
9 50000000 MHz 9 50000000 MHz
Auto Man Auto Man
Start 2.31 GHz Stop 2.405 GHz Start 2.31 GHz Stop 2.405 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.842 ms (401 pts) Freq Offset #Res BW 100 kHz #VBW 300 kHz Sweep 9.842 ms (401 pts) Freq Offset
Marier Trace Type X Axis Amplitude 0.00000000 Hz Marker Trace Type X Axis Amplitude 0.00000000 Hz
1 ) Frag 231000 GHz -49.92 dBm 1 ) Frag 231000 GHz -28.97 dBm
2 ) Frag 240000 GHz -48 82 dBm . 2 ) Frag 2.40000 GHz -28 82 dBm .
3 m Frea 240215 GHz 2.85 dBim Signal Track 3 m Frea 240191 GHz 5291 dBm Signal Track
On off On Off
Scale Type Scale Type
Log Lin Log Lin

Bandedge- no hopping mode

Bandedge- hopping mode

pAE RET FregiChannel Al RET FregiChannel
Mkr1 2.1368 GHz Mkr1 3.1650 GHz
Ref 20 dBm #Atten 30 dB -43.88 dBm Ref 20 dBm #Atten 30 dB -44.66 dBm
Peak Center Freq Peak Center Freq
151500000 GHz 9.00000000 GHz
Log Log
10 10
dB/ Start Freq dB/ Start Freq
30.0000000 MHz 3 00000000 GHz
Stop Freq Stop Freg
DI 300000000 GHz DI 15 0000000 GHz
15.2 15.2
dBm CF Step| dBm CF Step
297 000000 MHz 120000000 GHz
N Auto Man Auto Man
M1 s2 ) . N N Rslboskishpnc b M1 s2 -
53 FC s Freq Offset 53 FC 4 el TN eY L e a Freq Offset
Ar 0.00000000 Hz ar 0.00000000 Hz
Signal Track Signal Track
Cn Off On Off
Start 30 MHz Stop 3GHz || Scale TVD‘E Start 3 GHz Stop 156GHz || Scale T\‘pf
#Res BW 100 kHz #VBW 300 kHz  Sweep 307.7 ms °9 01 gRes BW 100 kHz #VBW 300 kHz  Sweep 1.3 s °9 =n
30MHz~3GHz 3GHz~15GHz
Gl Rl FregiChannel
Mkr1 25.645 GHz
Ref 20 dBm #Atten 30 dB 40.79 dBm
Peak Center Freq
20 7500000 GHz
Log
10
dB/ Start Freq
15 0000000 GHz
Stop Freg
DI 26 5000000 GHz
15.2
dBm CF Step
1.15000000 GHz
> Auto Man
mi s2 s RS
3 FC el ettt A S Freq Offset
Ar 0.00000000 Hz
Signal Track
On Off
Start 15 GHz Stop 26.5GHz | Scale TYD‘E
#Res BW 100 kHz #UBW 300 kHz  Sweep 1.191s °9 =n

15GHz~26.5GHz
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Modulaiton: m/4DQPSK Test channel: 39
pAE RET FregiChannel el RET FregiChannel
Mkr1 2.9439 GHz Mkrl 14.6025 GHz
Ref 20 dBm #Atten 30 dB 41.49 dBm Ref 20 dBm #Atten 30 dB 44.95 dBm
Peak Center Freq Peak Center Freq
1.51500000 GHz 9.00000000 GHz
Log Log
10 10
dB/ Start Freq dB/ Start Freq
30 0000000 MHz 300000000 GHz
Stop Freq Stop Freg
DI 300000000 GHz DI 15 0000000 GHz
152 152
dBm CF Step| dBm CF Step
297 000000 MHz 120000000 GHz
| Auto Man Auto Man
M s2 , ok - M S2
$3 FC O kot it Freq Offset $3 FC dobdm Tl X VS S Y bbbl 3o Freq Offset
an 0.00000000 Hz An 0.00000000 Hz
Signal Track Signal Track
Cn Off Cn Off
Start 30 MHz Stop3GHz || Scale TVD‘E Start 3 GHz Stop 156GHz || Scale TVP‘E
#Res BW 100 kHz #VBW 300 kHz  Sweep 307.7 ms o9 =01 gRes BW 100 kHz #VBW 300 kHz  Sweep 1.3 s o9 =n

3GHz~15GHz

30MHz~3GHz
pAE RET FregiChannel
Wkr1 26.256 GHz
Ref 20 dBm #Atten 30 dB -40.07 dBm
Peak Center Freq
20.7500000 GHz
Log
10
dB/ Start Freq
15 0000000 GHz
Stop Freq
DI 26 5000000 GHz
5.2
dBm CF Step
.| 115000000 GHz
& | Auto Man
Iy i
M1 S2, o
pugia TR L Freq Offset
A 0.00000000 Hz
Signal Track
On Off
Start 15 GHz Stop 26.5GHz || Scale TVD‘E
#Res BW 100 kHz #UBW 300 kHz  Sweep 1.191s °9 =n

15GHz~26.5GHz
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Modulaiton: m/4DQPSK Test channel: 78
G Glleht R T Freq/Channel Gilong R T FregiChannel
Mkr1 2.479815 GHz WMkr1 2.478825 GHz
Ref 20 dBm #Atten 30 dB 4.915 dBm Ref 20 dBm #Atten 30 dB 4.817 dBm
Peak Center Freq Peak Center Freq
ES 2.48900000 GHz ES 2.48900000 GHz
Log % Log ?“
10 7 10 il
dB/ Start Freq dB/ Start Freq
111 247800000 GHz | 247800000 GHz
L
MM w‘ll Stop Freq Lml Stop Freq
bl a 2.50000000 GHz W& 2.50000000 GHz
.
CF Step CF Step
2 20000000 MHz 2 20000000 MHz
Auto Man Auto Man
Start 2.478 GHz Stop 2.5 GHz Start 2.478 GHz Stop 2.5 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401 pts) Freq Offset #Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401 pts) Freq Offset
Marier Trace Type X Axis Amplitude 0.00000000 Hz Marker Trace Type X Axis Amplitude 0.00000000 Hz
1 m Freg 2479815 GHz 4915 dBm 1 m Freg 2.478825 GHz 4.817 dBm
2 ) Frag 2433500 GHz -49.8 dBm . 2 ) Frag 2483500 GHz -29.39 dBm .
3 m Frea 2.500000 GHz -50.15 dBm Signal Track 3 m Frea 2.500000 GHz 9.5 dBm Signal Track
On off On Off
Scale Type Scale Type
Log Lin Log Lin

Bandedge- no hopping mode

Bandedge- hopping mode

pAE RET FregiChannel
Mkr1 2.2352 GHz
Ref 20 dBm #Atten 30 dB -43.56 dBm
Peak Center Freq
151500000 GHz
Log
10
dB/ Start Freq
30.0000000 MHz
Stop Freq
DI 300000000 GHz
15.2
dBm CF Step
297 000000 MHz
1 Auto Man
M1 52 e beder O v
3 FC et eyl Freq Offset
Ar 0.00000000 Hz
Signal Track
On Off
Start 30 MHz Stop 3GHz | Scale TVD‘E
#Res BW 100 kHz #VBW 300 kHz  Sweep 307.7 ms °9 =n

Al RoT FregiChannel
Wkr1 3.0525 GHz
Ref 20 dBm #Atten 30 dB 43.91 dBm
Peak Center Freq
9.00000000 GHz
Log
10
dB/ Start Freq
3.00000000 GHz
Stop Freg
DI 150000000 GHz
5.2
dBm CF Step
1.20000000 GHz.
Auto Man
M1 S2]
3 chm. RN T [T PR, sl Freq Offset
An 0.00000000 Hz
Signal Track
Cn Off
Start 3 GHz Stop 15 GHz Scale Type
#Res BW 100 kHz FVBW 300 kHz  Sweep 1.243 s Log Lin

30MHz~3GHz 3GHz~15GHz
Gl Rl FregiChannel
Mkr1 26.320 GHz
Ref 20 dBm #Atten 30 dB 40.17 dBm
Peak Center Freq
207500000 GHz
Log
10
dB/ Start Freq
150000000 GHz
Stop Freg
DI 26 5000000 GHz
152
dBm CF Step
.| 1-15000000 GHz
| Auto Man
- ;
M s2 PRT y
53 FC [y bty Freq Offset
an 0.00000000 Hz
Signal Track
On Off
Start 15 GHz Stop 26.5GHz || SCHEE‘TYD‘E
#Res BW 100 kHz #UBW 300 kHz  Sweep 1.191s °9 =n

15GHz~26.5GHz
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Modulaiton: 8DPSK Test channel: 00
G Glleht R T Freq/Channel Gilong R T FregiChannel
Mkr3 2.40191 GHz Mkr3 2.40191 GHz
Ref 20 dBm #Atten 30 dB 5.514 dBm . Ref 20 dBm #Atten 30 dB 5.262 dBm R —
E" % 2 35750000 GHz E" ‘} 235750000 GHz
10 i 10 ¥
dB! Start Freq dB! Start Freq
[T] 231000000 GHz "] 231000000 GHz
‘\
41 Stop Freq ] Stop Freq
¢ || 240500000 GHz ¢ | 240500000 GHz
CF Step CF Step
9 50000000 MHz 9 50000000 MHz
Auto Man Auto Man
Start 2.31 GHz Stop 2.405 GHz Start 2.31 GHz Stop 2.405 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.842 ms (401 pts) Freq Offset #Res BW 100 kHz #VBW 300 kHz Sweep 9.842 ms (401 pts) Freq Offset
Marier Trace Type X Axis Amplitude 0.00000000 Hz Marker Trace Type X Axis Amplitude 0.00000000 Hz
1 ) Frag 231000 GHz -47.9 dBm 1 ) Frag 231000 GHz -28 84 dBm
2 ) Frag 240000 GHz -47.11 dBm . 2 ) Frag 2.40000 GHz -28.58 dBm .
3 m Frea 240191 GHz 5514 dBm Signal Track 3 m Frea 240191 GHz 5.262 dBim Signal Track
On off On Off
Scale Type Scale Type
Log Lin Log Lin

Bandedge- no hopping mode

Bandedge- hopping mode

pAE RET FregiChannel
WMkr1 2.2334 GHz
Ref 20 dBm #Atten 30 dB -44.12 dBm
Peak Center Freq
151500000 GHz
Log
10
dB/ Start Freq
30 0000000 MHz
Stop Freq
DI 300000000 GHz
16.0
dBm CF Step
297 000000 MHz
N Auto Man
M1 S2, N , - R T
$3 FC bbb e Freq Offset
A 0.00000000 Hz
Signal Track
Cn Off
Start 30 MHz Stop 3GHz || Scale TVD‘E
#Res BW 100 kHz #VBW 300 kHz  Sweep 307.7 ms °9 =n

Agilent ROT FregiChannel
Mkr1 3.0000 GHz
Ref 20 dBm #Atten 30 dB 44.19 dBm
Poak Center Freq
9.00000000 GHz
Log
10
dB/ Start Freq
3.00000000 GHz
Stop Freg
DI 150000000 GHz
16.0
dBm CF Step
120000000 GHz
Auto Man
M SH
$3 FC | A TP R it b Freq Offset
A 0.00000000 Hz
Signal Track
On Off
Start 3 GHz Spi5GHz | Scale Type
#Res BW 100 kHz #VBW 300 kHz  Sweep 1.243 s Log Lin

30MHz~3GHz 3GHz~15GHz
Gl Rl FregiChannel
Mkr1 26.177 GHz
Ref 20 dBm #Atten 30 dB 40.12 dBm
Peak Center Freq
20 7500000 GHz
Log
10
dB/ Start Freq
15 0000000 GHz
Stop Freg
DI 26 5000000 GHz
16.0
dBm CF Step
. | 1:15000000 GHz
& | Auto Man
i
M s2 i,
57 P e N et e Freq Offset
Ar 0.00000000 Hz
Signal Track
On Off
Start 15 GHz Stop 26.5GHz | Scale TYD‘E
#Res BW 100 kHz #UBW 300 kHz  Sweep 1.191s °9 =n

15GHz~26.5GHz
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Modulaiton: 8DPSK Test channel: 39
pAE RET FregiChannel Al RoT FregiChannel
Mkr1 2.2612 GHz Mkr1 3.0825 GHz
Ref 20 dBm #Atten 30 dB 43.46 dBm Ref 20 dBm #Atten 30 dB 44.45 dBm
Peak Center Freq Peak Center Freq
1.51500000 GHz 9.00000000 GHz
Log Log
10 10
dB/ Start Freq dB/ Start Freq
300000000 MHz 300000000 GHz
Stop Freq Stop Freg
DI 300000000 GHz DI 15.0000000 GHz
16.0 16.0
dBm CF Step| dBm CF Step
297 000000 MHz 1.20000000 GHz
2 Auta Man Auto Man
M1 S2 N L o bl M1 52
P T ol it i Freq Offset s3 FC - N s 0T SA b Freq Offset
an 0.00000000 Hz A 0.00000000 Hz
Signal Track Signal Track
Cn Off Cn Dff
Start 30 MHz Stop 3GHz | Scale TVD‘E Start 3 GHz Stop 156GHz || Scale TVP‘E
#Res BW 100 kHz #VBW 300 kHz  Sweep 307.7 ms °9 =01 #Res BW 100 kHz #VBW 300 kHz  Sweep 1.3 s °9 =n

30MHz~3GHz 3GHz~15GHz
pAE RET FregiChannel
Mkr1 26378 GHz
Ref 20 dBm #Atten 30 dB 40.73 dBm
Peak Center Freq
20.7500000 GHz
Log
10
dB/ Start Freq
15 0000000 GHz
Stop Freq
DI 26 5000000 GHz
16.0
dBm CF Step
115000000 GHz
2 Auto Man
m s2 b *H
" .
3 FC b ot s et e i g Freq Offset
an 0.00000000 Hz
Signal Track
Cn Off
Start 15 GHz Stop 26.5GHz || Scale TVD‘E
#Res BW 100 kHz #UBW 300 kHz  Sweep 1.191s °9 =n

15GHz~26.5GHz
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Modulaiton: 8DPSK Test channel: 78
Gl R T FregiChannel il R T FregiChannel
Mkr2 2.483500 GHz Mkr1 2.478880 GHz
Ref 20 dBm #Ntten 30 dB 49.39 dBm Ref 20 dBm #Atten 30 dB 5.051 dBm
Peak Center Freq Peak Center Freq
2 48900000 GHz 3 2 48900000 GHz
Loa E s L%
10 N 10 W
dB/ Start Freq dB/ Start Freg
1l 2 47800000 GHz | 2 47800000 GHz
W L\”. Stop Freq L‘ﬂ. Stop Freg
& 250000000 GHz & 250000000 GHz
CF Step CF Step
2.20000000 MHz 2.20000000 MHz
Auto Man Auto Man
Start 2.478 GHz Stop 2.5 GHz Start 2.478 GHz Stop 2.5 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401 pts) Freq Offset #Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401 pts) Freq Offset
Marker Trace Type X Axis Amplitude 0.00000000 Hz Marker Trace Type X Axis Amplitude 0.00000000 Hz
1 m Freg 2480145 GHz 4.551 dBm 1 m Freg 2.478880 GHz 5.051 dBm
2 ) Frag 2433500 GHz -49.39 dBm . 2 ) Frag 2483500 GHz -29.39 dBm .
3 w Frea 2.500000 GHz 49,6 d8m Signal Track 3 W Frea 2.500000 GHz _49.25 4Bm Signal Track
On off On Off
Scale Type Scale Type
Log Lin Log Lin

Bandedge- no hopping mode

Bandedge- hopping mode

e Rl FregiChannel
Mkr1 2.6640 GHz
Ref 20 dBm #Atten 30 dB 42.65 dBm
Peak Center Freq
1 51500000 GHz
Log
10
dB/ Start Freq
30 0000000 MHz
Stop Freg
DI 300000000 GHz
16.0
dBm CF Step
297.000000 MHz
1 Auto Man
mi s2 e . e P
53 EC i Freq Offset
an 0.00000000 Hz
Signal Track
On Off
Start 30 MHz Stop 3 GHz Scale Type
#Res BW 100 kHz HVBW 300 kHz  Sweep 307.7 ms Log ln

Agilent Rl FregiChannel
Mkr1 3.1950 GHz

Ref 20 dBm #Atten 30 dB -44.27 dBm
Peak Center Freq
9.00000000 GHz
Log
10
dB/ Start Freq
3.00000000 GHz
Stop Freg
DI 150000000 GHz
-16.0
dBm CF Step
1.20000000 GHz
N Auto Man
M1 S2
3 EC M P i, T bl bl ] Freq Offset
AA 0.00000000 Hz
Signal Track
COn Dff
Start 3 GHz

Stop 15 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.243 s

Scale Type
Log

Lin

30MHz~3GHz 3GHz~15GHz
Gl Rl FregiChannel
Mkr1 26.486 GHz
Ref 20 dBm #Atten 30 dB 40.6 dBm
Peak Center Freq
207500000 GHz
Log
10
dB/ Start Freq
150000000 GHz
Stop Freg
DI 26 5000000 GHz
16.0
dBm CF Step
1.15000000 GHz
Auto Man
M s2 ) Migr”
53 FCJFumiomistomnh nta bt et Freq Offset
an 0.00000000 Hz
Signal Track
On Off
Start 15 GHz Stop 26.5GHz || ScaEE‘TYp‘E
#Res BW 100 kHz #VBW 300 kHz °9 =

Sweep 1.191 s

15GHz~26.5GHz
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4.11.Spurious Emission (radiated)

LIMIT
FCC CFR Title 47 Part 15 Subpart C Section 15.209
Frequency Limit (dBuV/m @3m) Value
30MHz-88MHz 40.00 Quasi-peak
88MHz-216MHz 43.50 Quasi-peak
216MHz-960MHz 46.00 Quasi-peak
960MHz-1GHz 54.00 Quasi-peak
54.00 Average
Above 1GHz
74.00 Peak

TEST CONFIGURATION
4 Below 30MHz

Turntable iLoop antenna

rY
LO.E! m Test
y Receiver
Ground Plane Coaxial Cable
¢ 30MHz~1000MHz
t {
. 3m
Turntable
\ EUT 1mto 4m
Test A
Receiver 0.8m
y
| ! j
Ground Plane Coaxial Cable

€ Above 1GHz

| j i } ]
e 3me .
Turntable: | _

\\ lm to 4me.
Tests

A A L |
—X

|
Coaxial Cables /

Ground Plane
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TEST PROCEDURE

1.

The EUT was placed on the top of a rotating table 0.8 meter above ground for below 1GHz,and 1.5m for
above 1GHz at a 3 meter camber. The table was rotated 360 degrees todetermine the position of the
highest radiation.

The EUT was set 3 meters away from the interference-receiving antenna, whichwas mounted on the top
of a variable-height antenna tower.

The antenna height is varied from one meter to four meters above the ground to determine the maximum

value of the field strength. Both horizontal and vertical polarizations of the antenna are set to make the
measurement.

For each suspected emission, the EUT was arranged to its worst case and thenthe antenna was tuned to
heights from 1 meter to 4 meters and the rotatablewas turned from 0 degrees to 360 degrees to find the
maximum reading.

Use the following spectrum analyzer settings

a) Span shall wide enough to fully capture the emission being measured;

b) Below 1GHz, RBW=120KHz, VBW=300KHz, Sweep=auto, Detector function=peak, Trace=max hold;
If the emission level of the EUT measured by the peak detectoris 3 dB lower than the applicable limit,
the peak emission level will be reported. Otherwise, theemission measurement will be repeated using
the quasi-peak detector and reported.

c) Above 1GHz, RBW=1MHz, VBW=3MHz for Peak value

RBW=1MHz, VBW=10Hz for Average value.

TEST RESULTS

Noted:
Have pre-scan all modulation mode, found the GFSK modulation which it was worst case, so only the worst
case’s data on the test report.

Measurement data:

B 9kHz ~ 30MHz
The low frequency, which started from 9 kHz to 30MHz, was pre-scanned and the result which was
20dB lower than the limit line per 15.31(o) was not reported.

B 30MHz ~ 1GHz
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Level [dBuim]
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Frequency [Hz]
m x xMES GHLZ2361Z_red
ME3 GM12236l2 pre
LIM FOC Clas=ssBE F QB/AYV FCC Cla==B, fimld =strength 3m
MEASUREMENT RESULT: "GM1Z223612 red"
1271472015 10:102M
Frequency Level Transd Limit Margin Det. Height Azimuth Polarization
MH= dBuvV,/m dBE dBuV/m dB cm deg
171.620000 24.50 -16.4 43.5 1.0 QP 10000 174.00 HORIZONTAL
17&.470000 25.80 -1&.1 43.5 17.7 QP 100,0 350,00 HORIZONTAL
187 .140000 27.00 -15.0 43.5 1.5 Qp 100.,0 155,00 HORIZCHNTLL
266,680000 24,30 -14.9 46,0 21.7 QP 100,0 20€.00 HORIZONTAL
41&.0&80000 24.00 -10.2 4.0 22.0 QP 100.0 301.00 HORIZONMNTAL
9532,440000 33.90 3.7 4g.10 12.1 QP 100.,0 20g.00 HORIZCONTLL
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Frequency [Hz]
mox yMEZ3  GMLZZIE11_red
MES GM1223611 _pre
LIM FCC Cla=msE F QEB/EV PCC Cla==B, field strength 3m
MEASUREMENT RESULT: "GM1223611 red"
12/14/2015 10:072M
Fregqusncy Level Transd Limit Margin Det. Height Azimuth Pclarization
MH= dBuvV,/m d2 dBuv/m dE Cm deg
53.280000 25.50 -14.6 40.0 1=.5 QP 1a0.0 33.00 VERTICAL
T2.680000 27.50 -17.7 40.4 12.5 QP 1a0.0 323.00 VERTICAL
1ed.710000 20.30 -1&6.6 43.5 23.2 QP 1a0.0 344,00 VERTICAL
177 . 440000 23.00 -1&.0 43.5 20.5 QP 1a00.40 47,00 VERTICAL
54%, 8920000 23.40 -4.9 46.0 Z2.8 QP 1a0.40 294,00 VERTICAL
9359, 8c0000 33.90 2.5 4.0 12.1 QP 1a00.40 12%.00 VERTICAL
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B Above 1GHz
CHOO for GFSK
Frequency Read | Antenna | Cable | Preamp Level Limit Line Mgrgin e Test
(MHz) Level Factor Loss Factor (dBuV/m) | (dBuV/m) Limit | Polarization value
(dBuV) | (dB/m) (dB) (dB) (dB)
4804.00 38.47 31.28 5.66 35.29 40.12 74.00 -33.88 Vertical
7206.00 33.74 36.22 6.87 35.15 41.68 74.00 -32.32 Vertical
9608.00 38.26 37.85 8.80 35.55 49.36 74.00 -24.64 Vertical
11264.00 * Vertical Peak
4804.00 39.04 31.28 5.66 35.29 40.69 74.00 -33.31 | Horizontal
7206.00 33.94 36.22 6.87 35.15 41.88 74.00 -32.12 | Horizontal
9608.00 37.86 37.85 8.80 35.55 48.96 74.00 -25.04 | Horizontal
11264.00 * Horizontal
4804.00 33.97 31.28 5.66 35.29 35.62 54.00 -18.38 Vertical
7206.00 29.68 36.22 6.87 35.15 37.62 54.00 -16.38 Vertical
9608.00 28.35 37.85 8.80 35.55 39.45 54.00 -14.55 Vertical
11264.00 * Vertical Average
4804.00 33.97 31.28 5.66 35.29 35.62 54.00 -18.38 | Horizontal
7206.00 29.12 36.22 6.87 35.15 37.06 54.00 -16.94 | Horizontal
9608.00 27.89 37.85 8.80 35.55 38.99 54.00 -15.01 | Horizontal
11264.00 * Horizontal
CH39 for GFSK
Frequency Read | Antenna | Cable | Preamp Level Limit Line Mgrgin o Test
(MHz) Level Factor Loss Factor (dBuV/m) | (dBuV/m) Limit | Polarization value
(dBuV) | (dB/m) (dB) (dB) (dB)
4882.00 39.94 30.88 5.70 35.27 41.25 74.00 -32.75 Vertical
7323.00 35.36 35.82 6.91 35.13 42.96 74.00 -31.04 Vertical
9764.00 37.60 37.45 8.84 35.53 48.36 74.00 -25.64 Vertical
12247.00 * Vertical Peak
4882.00 39.25 30.88 5.70 35.27 40.56 74.00 -33.44 | Horizontal
7323.00 35.72 35.82 6.91 35.13 43.32 74.00 -30.68 | Horizontal
9764.00 37.30 37.45 8.84 35.53 48.06 74.00 -25.94 | Horizontal
12247.00 * Horizontal
4882.00 33.95 30.88 5.70 35.27 35.26 54.00 -18.74 Vertical
7323.00 30.08 35.82 6.91 35.13 37.68 54.00 -16.32 Vertical
9764.00 28.50 37.45 8.84 35.53 39.26 54.00 -14.74 Vertical
12247.00 * Vertical
4882.00 | 3411 | 3088 | 570 | 3527 | 3542 5400 | -18.58 | Horizontal | ' '¢729¢
7323.00 30.08 35.82 6.91 35.13 37.68 54.00 -16.32 | Horizontal
9764.00 28.65 37.45 8.84 35.53 39.41 54.00 -14.59 | Horizontal
12247.00 * Horizontal
Remark:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor
2. " means this data is the too weak instrument of signal is unable to test.
3. The emission levels of other frequencies are very lower than the limit and not show in test report.
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CH78 for GFSK
Frequency Read | Antenna | Cable | Preamp Level Limit Line Mgrgin e Test
(MHz) Level Factor Loss Factor (dBuV/m) | (dBuV/m) Limit | Polarization value
(dBuV) | (dB/m) (dB) (dB) (dB)

4960.00 38.87 30.98 5.73 35.32 40.26 74.00 -33.74 Vertical

7440.00 35.84 35.92 6.94 35.18 43.52 74.00 -30.48 Vertical

9920.00 38.68 37.55 8.87 35.58 49.52 74.00 -24.48 Vertical

13214.26 * Vertical Peak
4960.00 38.97 30.98 5.73 35.32 40.36 74.00 -33.64 | Horizontal

7440.00 35.99 35.92 6.94 35.18 43.67 74.00 -30.33 | Horizontal

9920.00 37.78 37.55 8.87 35.58 48.62 74.00 -25.38 | Horizontal
13214.26 * Horizontal

4960.00 34.29 30.98 5.73 35.32 35.68 54.00 -18.32 Vertical

7440.00 29.87 35.92 6.94 35.18 37.55 54.00 -16.45 Vertical

9920.00 28.42 37.55 8.87 35.58 39.26 54.00 -14.74 Vertical

13214.26 * Vertical Average
4960.00 34.02 30.98 5.73 35.32 35.41 54.00 -18.59 | Horizontal

7440.00 29.78 35.92 6.94 35.18 37.46 54.00 -16.54 | Horizontal

9920.00 28.27 37.55 8.87 35.58 39.11 54.00 -14.89 | Horizontal

13214.26 * Horizontal

Remark:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor
2. " means this data is the too weak instrument of signal is unable to test.
3. The emission levels of other frequencies are very lower than the limit and not show in test report.
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5. Test Setup Photos of the EUT

Radiated Emission
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Conducted Emission (AC Mains)
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6. External and Internal Photos of the EUT
Reference to Test Report TRE1512004701




