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1. GENERAL INFORMATION

1.1. Product Description for Equipment Under Test (EUT)

1.2.

EUT

Test Model

Power Supply
Hardware Version
Software Version
Frequency Range
Channel Separation

Modulation Type

Emission Designator :

Antenna Description
Rated Power

GPS Receiver
Receive Frequency
Channel Number

- Digital Two Way Radio
: SPM6050

: DC 13.6V by External DC power supply
- SPM6000V4.0

: V1.02.01.007
: 450MHz-520MHz
: Analog Voice 12.5KHz

Digital Voice/Data 12.5KHz
Digital Data 12.5K Hz

: FM for Analog Voice

4FSK for Digital Voice/Digital Data
4FSK for Digital Data

11KOF3E for FM Modulation at 12.5KHz Channel Separation

7K60FXD for Digital Data only at 12.5KHz Channel Separation
7K60FXW for Digital Data & Digital Voice at 12.5KHz Channel

Separation

: External, 3.65dBi (Max)
: 45Wattes/S5Watts

: 1575.42MHz
01

Note: The product has the same digital working characters when operating in both two digitized
voice/data mode. So only one set of test results for digital modulation modes are provided in this test

report.
Objective

The tests were performed according to following standards:
FCC Part 2: FREQUENCY ALLOCA-TIONSAND RADIO TREATY MAT-TERS; GENERAL
RULES AND REG-ULATIONS
KDB447498 v06: Mabile and Portable Devices RF Exposure Procedures and Equipment

Authorization Policies.

1.3. Related Submittal(s)/Grant(s)

No Related Submittals.

1.4. Description of Test Facility

CNAS Registration Number. is L4595.
FCC Registration Number. is 899208.
Industry Canada Registration Number. is 9642A-1.

Thisreport shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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V CCI Registration Number. is C-4260 and R-3804.
ESMD Registration Number. is ARCB0108.

UL Registration Number. is 100571-492.

TUV SUD Registration Number. is SCN1081.

TUV RH Registration Number. is UA 50296516-001

1.5. Support equipment List

M anufacturer Description M odel Nsuer)rr:gler Certificate
1.6. External 1/0
|/O Port Description Quantity Cable
Micro SD Card Slot 1 N/A
Handheld Microphone 1 N/A
Interface
Accessories Interface 1 N/A
RF Antenna Base 1 N/A
Power Interface 1 N/A
Positioning Module Antenna 1 N/A
Interface

1.7. Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

Description Error

ETSFiled Meter + 3%

Repeatability Accuracy + 7%

1.8. Test Environment
Items Required (IEC 68-1) Actual
Temperature (°C) 15-35 21
Humidity (%RH) 25-75 50
Barometric pressure (mbar) 860-1060 950-1000

1.9. Description Of Test Modes

The EUT has been tested under typical operating condition and The Transmitter was operated in the
normal operating mode. The TX frequency was fixed which was for the purpose of the

measurements.

EUT operation Deﬂ:rlptlon of Additional information

mode no. operation mode
The equipment is set with FM modulation and 12.5KHz

Opl FM+BW12.5KHz+TX bandwidth at maximum rated power for transmitter, powered by
DC 13.60V
The equipment is set with FM modulation and 12.5KHz

Op2 FM+BW12.5KHz+TX bandwidth at minimum rated power for transmitter, powered by
DC 13.60V

Thisreport shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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The equipment is set with 4FSK modulation and 12.5KHz

Op3 AFSK+BW12 5KHz+TX bandwidth at maximum rated power for transmitter, powered by
DC 13.60V
The equipment is set with 4FSK modulation and 12.5KHz
Op4 AFSK+BW12.5KHz+TX bandwidth at minimum rated power for transmitter, powered by
DC 13.60V
Op5 FM+BW12.5KHz+RX The equipment is set with FM modulation and 12.5KHz
(Standby) bandwidth at Receiver/Standby mode, powered by DC 13.60V
Op6 4FSK+BW12.5KHz+RX The equipment is set with 4FSK modulation and 12.5KHz
(Standby) bandwidth at Receiver/Standby mode, powered by DC 13.60V

Test frequency list

) . Test Frequency (MHZ)
Modulation Type Channel Separation Test Channel

TX RX

Chl 450.025 450.025

Analog/FM 12.5KHz Ch2 467.775 467.775

Ch3 511.9875 511.9875

Ch7 450.025 450.025

Digital/4FSK 12.5KHz Ch8 467.775 467.775

Ch9 511.9875 511.9875
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2.

2.1

2.2.

2.3.

24.

2.5.

2.6.

SYSTEM TEST CONFIGURATION

Justification

The system was configured for testing in engineering mode.

EUT Exer cise Software
N/A.

Special Accessories
N/A.

Block Diagram/Schematics
Please refer to the related document.

Equipment Modifications

Shenzhen LCS Compliance Testing Laboratory Ltd. has not done any modification on the EUT.

Configuration of Test Setup
Please refer to the test setup photo.

Thisreport shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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3. Method of measurement

3.1. EME measurements made on trunk mounted antennas

3.1.1.

3.12

Exter nal/Bystander vehicle EM E measur ement

(Antenna mounted in trunk center)

With the field meter and probe, take ten (10) measurements, at the standard test distance of 60 cm
to the antenna, from the back of the vehiclein avertical line and then average the results. These
measurements are taken and recorded at every twenty (20) centimeters over arange starting at
twenty (20) centimeters above ground and ending at 2.0 meters.

The offered antennas mounted at the center of the trunk were assessed at the rear of the vehicle
while maintaining a minimum of twenty (20) centimeter separation distance between the probe
sensor and vehicle body. The worst case tested at a 45° radial at the corner of the trunk, and 90°
radial at the side of the trunk.

Internal /Passenger vehicle EM E measurement

(Antenna mounted in trunk center)

While rotating field meter probe through 180 degrees to ensure that the highest level is found,
scan the inside of the vehicle, both front and back seating areas, for the highest level in each
location. After the highest level isfound, scan vertically making two (2) additional measurements
within an area approximately 40 cm wide (representing the width of a person) so asto have atotal
of three (3) measured points as indicated below that will be averaged.

a) Head area

b) Chest area

c) Lower Trunk area

3.2. EME measurements made on center roof mounted antennas

3.2.1

3.2.2.

Exter nal/Bystander vehicle EM E measur ement

With the field meter and probe, take ten (10) measurements, at the standard test distance of 110
cm from the vehicle-mounted antenna, The measurement probe is positioned orthogonal to
antenna (typically parallel to ground with avertically mounted antenna) and tested around the car
in 35 degree steps among 180dregee, aimed directly at the antenna’ s axis. Recorded worst case at
positioned orthogonal to antenna (typically parallel to ground with avertically mounted antenna);
Then average the results. These measurements are taken and recorded at every twenty (20)
centimetres over arange starting at twenty (20) centimetres above ground and ending at 2.0
meters; this would be representative of a person standing next to a vehicle during a mobile radio
transmission.

Inter nal/Passenger vehicle EM E measurement

The probe handle is oriented parallel (horizontal) to the ground and pointed towards the back of
the vehicle. The probe handle is not oriented normal to the seat surface. The probe head
(incorporating the field sensors) is scanned continuously (using the max-hold function availablein
the meter) along three test axes which are parallel to the seat angle (intended as the line
determined by the intersection of the plane of the seat and the plane of the backrest) and are 20 cm
from the seat surface. Onetest axisis at the Head height, another is at the Chest height, and
another is at the Lower Trunk height. The maximum field level value recorded for each test axisis
logged. The MPE is determined by averaging these three maximum values regardless of the

Thisreport shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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geometrical location where they were observed. For instance, the locations of the three maxima
may lie on different vertical (relative to ground) lines.

While rotating field meter probe through 180 degrees to ensure that the highest level is found,
scan theinside of the vehicle, both front and back seating areas, for the highest level in each
location. After the highest level isfound, scan vertically making two (2) additional measurements
within an area approximately 40 cm wide (representing the width of a person) so asto have atotal
of three (3) measured points as indicated below that will be averaged.

a) Head area
b) Chest area
¢) Lower Trunk area

Thisreport shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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4. Approved Accessories

Antenna:
Modd: TQC-150DI |
Roof Mount: 450MHz-520M Hz
Gain: 3.65dBi

Vehicle:
Band: BYD
Model: F6

5. Test Result

The following table' s present detailed M PE measurement information for each test configuration;
person external or internal to the vehicle, TX frequency, antenna (location, model and gain),
distance from antennato probe sensor, E/H field measurements, calibration factor, MPE average
over body, initial power, power density calc, power density max calc, |EEE controlled and
uncontrolled limits and maximum output power.

The Average over Body test methodology is consistent with IEEE/ANSI C95.3-2002 guidelines

M PE results are based on a 50% duty cycle which isin accordance with the User Manual
instructions.

Below is an explanation of how the MPE results are cal cul ated.
External to vehicle - 10 measurements are averaged over the body (Body_Avg).
Internal to vehicle - 3 measurements are averaged over the body (Body Avg).

ETS Field Meter measures in percent of the controlled limit. Therefore the averages over the body
used in the calculations below reflect percentages

M PE results are based on a Push-To-Talk (PTT) 50% duty cycle in CW mode.
Therefore;

Average _over _ Body = Body _ Avg *Controlled _ Limit
Pwr Density Calc=Average _over Body* Duty Cycle

Max _Output Power

Pwr_Density Max _Calc=Pwr_Density Calc* —
Initial_Output _Power

Note; For Initial Output Power> Max_Output_Power, Max_Output_Power / Initial Output Power = 1

Thisreport shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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M easurement | nformation
Measurement Frequency 450.025 467.775 511.9875
(MH2)
Raw Data Power (W) 44.5656 44,7713 44.8745
Controlled Limit(mW/cm?) 1.5001 1.5593 1.7066
Uncontrolled Limit(mW/cm?) 0.30002 0.31186 0.34132
Calibration 1.00 1.00 1.00
Antenna/ gain(dBi) Whip / 3.65 Whip / 3.65 Whip / 3.65
External Vehicle Power e TG BETE
Density(50% duty)
! ntDe;rTglt)\//(Zg:;J ZZ?;\)H Average over (head/chest/leg)/2
External Vehicle MPE Assessment at 450.125 MHz
Antenna Antenna/ M esz;ir::m E/H Calibration Average DZnWsri'.cy
L ocation gain Field Factor Over Body 2
(cm) (mW/cm®)
Trunk Whip/ 3.65 60 E 1.00 0.242 0.121
Measurement Grid
Test Height % of Test Height % of
position (cm) con.t rc?l led position (cm) con-tr ql led
limit limit
1 20 6.11% 6 120 38.13%
2 40 8.57% 7 140 25.55%
3 60 19.12% 8 160 14.04%
4 80 22.02% 9 180 13.16%
5 100 30.79% 10 200 11.09%
External Vehicle MPE Assessment at 467.775 MHz
Antenna Antenna/ M esz;ir::m E/H Calibration Average DZnWsri'.cy
L ocation gain Field Factor Over Body 2
(cm) (mW/cm®)
Trunk Whip/ 3.65 60 E 1.00 0.288 0.144
Measurement Grid
Test Height % of Test Height % of
position (cm) con.t rc?l led position (cm) con-tr ql led
limit limit
1 20 3.87% 6 120 35.54%
2 40 8.21% 7 140 23.43%
3 60 16.46% 8 160 12.22%
4 80 23.37% 9 180 10.36%
5 100 30.12% 10 200 8.18%

Thisreport shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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External Vehicle M PE Assessment at 511.9875 MHz
Antenna Antenna/ M egsurement E/H Calibration Average Pwr
L ocation gain Distance Field Factor Over Body Densty2
(cm) (mW/cm"?)
Trunk Whip/ 3.65 60 E 1.00 0.231 0.116
M easurement Grid
Test Height % of Test Height v o
ezt (cm) con.trglled it i) con'trglled
limit limit
1 20 5.05% 6 120 40.25%
2 40 11.37% 7 140 32.23%
3 60 22.16% 8 160 24.14%
4 80 25.55% 9 180 19.79%
5 100 34.19% 10 200 17.17%
External Vehicle M PE Assessment at 467.775 MHz
Antenna Antenna/ M esz;ir::m E/H Calibration Average DZnWsri'.cy
L ocation gain Field Factor Over Body 2
(cm) (mW/cm®)
Roof Whip/ 3.65 60 E 1.00 0.174 0.087
M easurement Grid
Test Height % of Test Height % of
position (cm) con.t rc?l led position (cm) con-tr ql led
limit limit
1 20 2.94% 6 120 38.18%
2 40 8.88% 7 140 26.56%
3 60 22.26% 8 160 24.24%
4 80 25.95% 9 180 18.71%
5 100 32.27% 10 200 14.62%
Internal Vehicle M PE Assessment at 450.025 MHz
Average over Head, Pwr.
Antenna | Antenna Mearwrement E/H Calibration Chest, Leg Density of
. . Distance i ]
L ocation Gain il Field Factor Back/Front Seats Higher Level
(mW/cm?) (mW/cm?)
Trunk | Whip/3es| lones E 1.00 0.258/0.102 0.129/0.051
Reading
M easurement Grid
Test % of controlled limit % of controlled limit % of controlled limit
position Head Chest Leg
Back Seat 19.22% 15.52% 14.13%
Front Seat 10.24% 8.63% 5.24%

Thisreport shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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Internal Vehicle M PE Assessment at 467.775 MHz
Average over Head, Pwr.
Antenna | Antenna M ea;urement E/H Calibration Chest, Leg Density of
. . Distance i ]
L ocation Gain (cm) Field Factor Back/Front Seats Higher Level
(mW/cm?) (mW/cm?)
. Highest
Trunk | Whip/ 3.65 . E 1.00 0.277/0.126 0.139/0.063
Reading
Measurement Grid
Test % of controlled limit % of controlled limit % of controlled limit
position Head Chest Leg
Back Seat 30.14% 24.55% 13.77%
Front Seat 14.23% 10.62% 7.85%
Internal Vehicle M PE Assessment at 511.9875 MHz
M easuirement Average over Head, Pwr.
Antenna | Antenna Digtance E/H Calibration Chest, Leg Density of
L ocation Gain il Field Factor Back/Front Seats Higher Level
(mW/cm?) (mW/cm?)
Trunk | Whip/ 3.65 ngh_eSt E 1.00 0.216/0.098 0.108/0.049
Reading
M easurement Grid
Test % of controlled limit % of controlled limit % of controlled limit
position Head Chest Leg
Back Seat 18.46% 15.42% 12.03%
Front Seat 9.55% 7.67% 4.99%
Internal Vehicle M PE Assessment at 467.775 MHz
M easurement Average over Head, Pwr.
Antenna | Antenna Distance E/H Calibration Chest, Leg Density of
L ocation Gain (cm) Field Factor Back/Front Seats Higher Level
(mW/cm?) (mW/cm?)
Roof Whip / 3.65 Al gh@ E 1.00 0.174/0.081 0.087/0.041
Reading
Measurement Grid
Test % of controlled limit % of controlled limit % of controlled limit
position Head Chest Leg
Back Seat 34.45% 25.44% 20.33%
Front Seat 19.14% 16.03% 12.27%

6. Conclusion

The measurement results comply with the FCC Limit Per 47 CFR 2.1091 (b) for the controlled RF Exposure.
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7. Antenna L ocation Drawing

1 - Roof (center)

2 - Trunk (center)
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8. ProbeCalibration Certificates

@R 5 W 3

CEnny ( Ik Fn {5 B 4k 5B B 7~ 55 F 0F 55 B )
CHINA CEPREI LABORATORY

B W ik B

CALIBRATION CERTIFICATE

IERSS: 2GB14003170-0001 | IHRIMEARINE

Certificate No.

THBHANL: I AR A BN T B A B
Client

AL Ty HihE SECPN T B X A S R R A A
Address

&S G AR 2k

Description

HI-E-H1 45 HI-6105

Model/Type

il & ETS

Manufacturer

& 5 00156104

Serial No.

FEE H A 2014-05-04

Cal. Date

£ W ke HE 45 A% ] (Performance Tested Only)
Conclusion

Rt | A% il };i W

£
Calibrated by Inspected by
7
B /ﬁb/ﬁé‘ifj TEREFE
Approved by Director of Radio  Stamp
Lab

PR b L CEPREI Calibration and Testing Center
PR R O AT RS R 1105 H.Q. Addr: No.110 Dongguanzhuang Road, Tianhe District, Guangzhou
KRG : 020-87237633 {45 020-87236189 Tel: 020-87237633 Fax: 020-87236189
FEiFHIE: 020-87236896. 020-87236789 Complaint phone: 020-87236896 ,020-87236789
fiifk: cal@ceprei.com Email: cal@ceprei.com
@4k www.ceprei-cal.com Website: www.ceprei-cal.com Page 1 of 4
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W W

DIRECTIONS

UFF 4% S (Certificate No.) 2GB14003170-0001

1.2 MEEBXRELRERROEERENNERE T RBEARNY, BRIERHS:
(E)#E1(2012)000688 . FEEEERFAISO/IEC 170250 ER, REATEHE
WIFEEFKIATERS (CNAS) ATT, AAEFRSH: CNAS L0462.

This laboratory is the legal metrological institute authorized by the General Administration of Quality
Supervision, Inspection and Quarantine of the People’s Republic of China, No. ([#)i%11(2012)00068.
Its quality management system meets the ISO/IEC 17025 and is accredited by the China National
Accreditation Service for Conformity Assessment, No. CNAS L0462.

2.2 L HY FL A 08 2 R B K v B B A (ST .

The data issued by this laboratory is traceable to national primary standards and International system of Units (SI) .

3. A R B HE B AR MK HE (Reference documents):
IEEE 1309-2005. JJG 561-1988

4,2 R BEE BT AR F B9 =M B ARHE (Main measurement standards used during the calibration):

¥ W HASE b HAHE i R
Description Specification Due Date Certificate No.
H1 17 7 3. +2,5dB 2014-08-16  XDdj2013-2663
HHIAS0Q7 IR VSWR: U=5.0%(k=2), i fiii: U 2014-08-21  XDdj2013-2701
(TEM/NED) =0.01dB(k=2), F#T: U=10%(k=2),
B S PN Gain: >47dB: Gain Flatness: £1.5dB 2015-01-17 4GC14000016-0004
EPM-P# 31 AU s T % i/ P: +0.5% 2014-11-05 4GC13000316-0002
EPM-P Series Dual
Channel Power Meter
ESGE & {5 5 & ESRESG f: £1x10-7; L: +0.5dB; AM: £5%:; 2014-08-07 4GC13000245-0001
Vector Signal Generator FM:£3.5%; ¢M: £5%: EVM: 0.5%rmm

s (k=2) ; REIR%E: 0.35%ms (k=2
) ¢ FAfERZE: 0.25(%)ms (k=2)

5. HEH (The location where the calibrations were carried out):
€ S 11 R I B L

6.5F 5 & 14 (Environmental condition):
ik BE (Temperature): 23 C FA XTI JE (Relative Humidity): 60 %
7-E%ﬁﬁﬁ¢‘ uPuﬁi"%ﬁ,n X "F"ﬁﬁ"xﬁ%’%", "N/A"’f‘tﬁ"*ﬁﬁﬁ" 3

(In the data sheet,"P" stands for "Pass", "F" stands for "Fail", "N/A" stands for "Not applicable ".)

T LAGE B AP BT d2 R, A4 5.
(The certificate shall not be partly reproduced without written approval of the laboratory.)
2 A BT HE£E B SR AT ). (The results are only related to the items calibrated.)
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P 5 iR W Ao
CEPREI CALIBRATION & TESTING CENTER

C

CEPREI

UF 15445 (Certificate No.) : 2GB14003170-0001

1 #hWFE 7T (Appearance Check)

gk
(Pass/Fail)
P
2 IE{E Rt (Amplitude Linearity)
ik Ptk o5 fimfa RHE
(Frequency) (Reference) (Indicated) Cal Factor
(MHz) (V/m) (V/m) )
30 2.00 2.54 0.787
30 10.00 11.76 0.850
30 20.00 22.78 0.878
30 30.00 34.29 0.875
30 50.00 55.43 0.902
30 80.00 89.89 0.890
30 100.00 112.23 0.891
3 1HEH - (Calibration Factor)
AR fifE 1 5 fim i PLHER T
(Frequency) (Reference) (Indicated) Cal Factor
(MHz) (V/m) (V/m) ()
10 20.00 21,93 0.912
30 20.00 22.78 0.878
50 20.00 22.15 0.903
100 20.00 22.65 0.883
200 20.00 22.03 0.908
300 20.00 22.10 0.905
400 20.00 20.77 0.963
500 20.00 25.61 0.781
600 20.00 27.06 0.739
700 20.00 29.20 0.685
800 20.00 34.42 0.581
900 20.00 20:22 0.900
1000 20.00 29.11 0.687
H4l 71 (Data sheet) ID: Q077282 Page 3 of 4
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G%ﬁzﬂ-ﬁﬁi@!ﬂrﬁ»b

CEPRE| CEPREICALIBRATION & TESTING CENTER  4if 5455 (Certificate No.) : 2GB14003170-0001

3 FZHEIA T-(Calibration Factor) (Cont'd)

gk bRl i) 5 R FeHE T
(Frequency) (Reference) (Indicated) Cal Factor
(GHz) (V/m) (V/m) i)
2 20.00 19.92 1.004
3 20.00 19.14 1.045
4 20.00 18.52 1.080
5 20.00 17.64 1.134
6 20.00 18.52 1.080 3
1
v
fff (Appendix):
G B T AN 5 T ) 3
(Directions of measurement uncertainty)
1 #fcdiE (Reference Document)
JIF 1059.1-2012 A BE Vi 5 R
( JIF 1059.1-2012 Evaluation and Expression of Uncertainty in Measurement)
2 A VR 45 L A9 9 B AR T 5T JiE (The expanded uncertainty of the measurement results)(k=2)
2.1 £k T (Calibration Factor) 1.1dB(@(DC~300MHz)
1.4dB@(300MHz~1GHz) :
3

1.8dB@(1GHz~18GHz)

#1415 V1 (Data sheet) ID: Q077282 Page 4 of 4
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