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1. Test Laboratory
1.1. Testing Location
Company Name: CTTL ShenZhen, Telecommunication Technology Labs, Academy of
Telecommunication Research, MIIT
Address: TCL International E city No. 1001 Zhongshanyuan Road, Nanshan
District, Shenzhen, Guangdong, China
Postal Code: 518048
Telephone: +86(755)33322000
Fax: +86(755)33322000
1.2. Testing Environment
Normal Temperature: 15-35C
Relative Humidity: 20-75%
Air pressure 980 - 1040 hPa

The climatic requirements above are general exclude the special requirements for dedicated test
environments listed in section 5 and some specific test cases in other parts of this report.
1.3. Project data

Testing Start Date: 2017-01-18

Testing End Date: 2017-02-28

1.4. Signature

%W%’

Lai Mmg ua
(Prepared this test report)

;,z/

Yang Zi'an
(Reviewed this test report)

Sk

Zhang Bojun

Deputy Director of the laboratory
(Approved this test report)
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2. Client Information

2.1. Applicant Information
Company Name: Power Idea Technology (Shenzhen) Co., Ltd.
4th Floor, A Section, Languang Science&technology Building, No.7

Xinxi RD, Hi-Tech Industrial Park North, Nanshan District, ShenZhen,

Address /Post:

P.R.C.
Contact Person: alex.ma
Contact Email alex.ma@pwidea.com
Telephone: 0086-0755-86220211
Fax: /

2.2. Manufacturer Information
Company Name: Power Idea Technology (Shenzhen) Co., Ltd.
4th Floor, A Section, Languang Science&technology Building, No.7

Xinxi RD, Hi-Tech Industrial Park North, Nanshan District, ShenZhen,

Address /Post:

P.R.C.
Contact Person: alex.ma
Contact Email alex.ma@pwidea.com
Telephone: 0086-0755-86220211
Fax: /

©Copyright. All rights reserved by CTTL.
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3. Equipment Under Test (EUT) and Ancillary Equipment (AE)

3.1. About EUT

Description TD-LTE digital mobile phone

Model Name MD501

FCCID ZLE-MD501

Antenna Integrated

Output power 29.01dBm maximum ERP measured for GSM850
Extreme vol. Limits 3.6VDC to 4.35VDC (nominal: 3.8VDC)

Extreme temp. Tolerance -30°C to +50°C
Note: Components list, please refer to documents of the manufacturer; it is also included in the

original test record of CTTL, Telecommunication Technology Labs, Academy of

Telecommunication Research, MIIT
3.2. Internal Identification of EUT used during the test

EUT ID* IMEI HW Version SW Version Sample Arrival Date
S01 867453021949642  1.04 MD501_US 1.003.00_  2017-01-18
20170103

*EUT ID: is used to identify the test sample in the lab internally.
3.3. Internal Identification of AE used during the test
AE ID*  Description

AE1 Battery
AE2 Charger
AE1
Model Li-ion Rechargeable Battery
Manufacturer Springpower Technology (Shenzhen) Co., LTD
Capacitance 3950mAh
AE2
Model HKC0055010-2D
Manufacturer SHENZHEN HUNTKEY ELECTRIC CO., LTD

*AE ID: is used to identify the test sample in the lab internally.
3.4. Normal Accessory setting
Fully charged battery was used during the test.

3.5. General Description
The Equipment Under Test (EUT) is a model TD-LTE mobile phone with integrated antenna. It

consists of normal options: lithium battery, charger. Manual and specifications of the EUT were
provided to fulfil the test.

©Copyright. All rights reserved by CTTL.
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4, Reference Documents
4.1. Reference Documents for testing
The following documents listed in this section are referred for testing.
Reference Title Version
FCC Part 24 PERSONAL COMMUNICATIONS SERVICES 10-1-15
Edition
FCC Part 22 PUBLIC MOBILE SERVICES 10-1-15
Edition
FCC Part 2 FREQUENCY ALLOCATIONS AND RADIO TREATY 10-1-15
MATTERS; GENERAL RULES AND REGULATIONS Edition

ANSI/TIA-603-D Land Mobile FM or PM Communications Equipment 2010
Measurement and Performance Standards
ANSI C63.4 Methods of Measurement of Radio-Noise Emissions from 2014
Low-Voltage Electrical and Electronic Equipment in the
Range of 9 kHz to 40 GHz
KDB 971168 D01 Power Meas License Digital Systems v02r02

©Copyright. All rights reserved by CTTL.
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5. LABORATORY ENVIRONMENT

Control room / conducted chamber did not exceed following limits along the EMC testing:

Min. =15 °C, Max. =35 °C

Temperature

Relative humidity Min. =20 %, Max. = 80 %
Shielding effectiveness >110dB

Electrical insulation >2 MQ

Ground system resistance <05 Q

Fully-anechoic chamber 2 (8.6 meters X 6.1 meters X 3.85 meters) did not exceed following limits

along the EMC testing:

Temperature

Min. =15 C, Max. =30 C

Relative humidity

Min. = 35 %, Max. = 60 %

Shielding effectiveness >110dB
Electrical insulation >2 MQ
Ground system resistance <1Q

Site voltage standing-wave ratio (Svswr)

Between 0 and 6 dB, from 1GHz to 18GHz

Uniformity of field strength

Between 0 and 6 dB, from 80 to 4000 MHz

Semi-anechoic chamber 2 / Fully-anechoic chamber 3 (10 meters X 6.7 meters X 6.15 meters)
did not exceed following limits along the EMC testing:

Temperature

Min. =15 °C,Max. =30 C

Relative humidity

Min. = 35 %, Max. = 60 %

Shielding effectiveness >100 dB
Electrical insulation >2 MQ
Ground system resistance <05 Q

Normalised site attenuation (NSA)

< *3.5dB, 3 mdistance

Site voltage standing-wave ratio (Svswr)

Between 0 and 6 dB, from 1GHz to 18GHz

Uniformity of field strength

Between 0 and 6 dB, from 80 to 3000 MHz

©Copyright. All rights reserved by CTTL.
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6. SUMMARY OF TEST RESULTS
Items List Clause in FCC rules Verdict

1 Output Power 22.913(a)/24.232(c) P

2 Emission Limit 2.1051/22.917/24.238 P

3 Frequency Stability 2.1055/24.235 P

4 Occupied Bandwidth 2.1049(h)(i) P

5 Emission Bandwidth 22.917(b)/24.238(b) P

6 Band Edge Compliance 22.917(b)/24.238(b) P

7 Conducted Spurious Emission 2.1057/22.917/24.238 P

©Copyright. All rights reserved by CTTL.
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7. Test Equipments Utilized
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NO. Description TYPE Manufacture series number CAL DUE
DATE
1 Test Receiver ESR7 R&S 101675 2017-07-21
2 BiLog Antenna VULB9163 Schwarzbeck 9163 330 2017-04-22
3 Horn Antenna 3117 ETS-Lindgren 00066585 2019-03-05
4 Antenna SBA 9113 814 Schwarzbeck /
5 Antenna SBA 9112 302 Schwarzbeck /
6 Antenna 3160-09 LM4750/00118388 ETS-Lindgren 2018.07.14
7 preamplifier 83017A MY39501110 Agilent /
8 Signal Generator SMR40 R&S 100541 2017-06-27
Fully Anechoic
9 FACT5-2.0 ETS-Lindgren 4166 2018-05-13
Chamber
10 Spectrum Analyzer FSP40 R&S 100378 2017-12-15
Universal Radio
11 Communication CMU200 R&S 114544 2017-09-09
Tester
Universal Radio
12 Communication CMU200 R&S 123210 2017-12-25
Tester
13 Spectrum Analyzer FSU R&S 200679 2017-12-25
14 Temperature SH-241 ESPECs 92007516 2017-11-29
Chamber
Agilent
15 DC Power Supply U3606A i MY50450012 2017-11-22
Technologies
Test software
Item Name Vesion
Radiated EMC32 Version 10.01.00

©Copyright. All rights reserved by CTTL.
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ANNEX A: MEASUREMENT RESULTS

A.1 OUTPUT POWER

A.1.1 Summary

During the process of testing, the EUT was controlled via Rhode & Schwarz Digital Radio
Communication tester (CMU-200) to ensure max power transmission and proper modulation.

This result contains output power and EIRP measurements for the EUT. In all cases, output power
is within the specified limits.

A.1.2 Conducted

A.1.2.1 Method of Measurements

The EUT was set up for the max output power with pseudo random data modulation.

These measurements were done at 3 frequencies, 1850.2 MHz, 1880.0MHz and 1909.8MHz for
PCS1900 band; 824.2MHz, 836.6MHz and 848.8MHz for GSM850 band. (bottom, middle and top
of operational frequency range).

GSM850
Nominal Peak
Power step
output power (dBm)
GSM 5 33dBm(2W)
GPRS 3 33dBm(2W)
EGPRS 6 27dBm(0.5W)

Measurement result

GSM(GMSK)
Frequency(MHz) Power Step Output power(dBm)
824.2 5 3241
836.6 5 31.58
848.8 5 31.98

GPRS(GMSK,1Slot)

Frequency(MHz) Power Step Output power(dBm)
824.2 3 32.38
836.6 3 31.56
848.8 3 31.97

EGPRS(8PSK,1Slot)

Frequency(MHz) Power Step Output power(dBm)
824.2 6 27.28
836.6 6 26.56
848.8 6 26.91

©Copyright. All rights reserved by CTTL.
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PCS1900
Nominal Peak output
Power step
power (dBm)
GSM 0 30dBm(1W)
GPRS 3 30dBm(1W)
EGPRS 5 26dBm(0.4W)
Measurement result
GSM(GMSK)
Frequency(MHz) Power Step Output power(dBm)
1850.2 0 28.54
1880.0 0 29.16
1909.8 0 29.08
GPRS(GMSK,1Slot)
Frequency(MHz) Power Step Output power(dBm)
1850.2 3 28.54
1880.0 3 29.14
1909.8 3 29.07
EGPRS(8PSK,1Slot)
Frequency(MHz) Power Step Output power(dBm)
1850.2 5 25.21
1880.0 5 25.94
1909.8 5 25.76

©Copyright. All rights reserved by CTTL.
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A.1.3 Radiated

A.1.3.1 Description

This is the test for the maximum radiated power from the EUT.

Rule Part 24.232(c) specifies, "Mobile/portable stations are limited to 2 watts e.i.r.p. Peak power"

and 24.232(c) specifies that "Peak transmit power must be measured over any interval of

continuous transmission using instrumentation calibrated in terms of an rms-equivalent voltage."

Rule Part 22.913(a) specifies ” The ERP of mobile transmitters and auxiliary test transmitters must

not exceed 7 Watts.”

A.1.3.2 Method of Measurement

The measurements procedures in TIA-603-D-2010 are used.

1. EUT was placed on a 1.5 meter high non-conductive stand at a 3 meter test distance from the
receive antenna. A receiving antenna was placed on the antenna mast 3 meters from the EUT
for emission measurements. The height of receiving antenna is 1.5m. The test setup refers to
figure below. Detected emissions were maximized at each frequency by rotating the EUT
through 360° and adjusting the receiving antenna polarization. The radiated emission
measurements of all transmit frequencies in three channels (High, Middle, Low) were
measured with peak detector.

SA

Receiving Antenna

Filter Amplifier

Altenuator

2. The EUT is then put into continuously transmitting mode at its maximum power level during
the test. And the maximum value of the receiver should be recorded as (Pr).
3. The EUT shall be replaced by a substitution antenna. The test setup refers to figure below.

SA Signal
Substitute Generator
Antenna =

S —
) -
= E " s

5 [
g7 % eceiving Antenna

o

g

1= - =

Filter

aaaaaaaa

In the chamber, an substitution antenna for the frequency band of interest is placed at the
reference point of the chamber. An RF Signal source for the frequency band of interest is
connected to the substitution antenna with a cable that has been constructed to not interfere
with the radiation pattern of the antenna. A power (Pwmea) is applied to the input of the

©Copyright. All rights reserved by CTTL.
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substitution antenna, and adjust the level of the signal generator output until the value of the
receiver reach the previously recorded (P;). The power of signal source (Pwmea) is recorded. The
test should be performed by rotating the test item and adjusting the receiving antenna
polarization.

4. A amplifier should be connected to the Signal Source output port. And the cable should be
connect between the Amplifier and the Substitution Antenna.
The cable loss (Pq) ,the Substitution Antenna Gain (Ga) and the Amplifier Gain (Pag) should be
recorded after test.
The measurement results are obtained as described below:
Power(EIRP)=Pwmea- Pag - Pl + Ga

5. This value is EIRP since the measurement is calibrated using an antenna of known gain (2.15
dBi) and known input power.

6. ERP can be calculated from EIRP by subtracting the gain of the dipole, ERP = EIRP -2.15dBi.

©Copyright. All rights reserved by CTTL.
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GSM 850-ERP 22.913(a)

No. 117N00063-GSM
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Limits
Power Step Burst Peak ERP (dBm)
GSM 5 <38.45dBm (7W)
GPRS 3 <38.45dBm (7W)
EGPRS 6 <38.45dBm (7W)
Measurement result
GSM
Pa(dB)+ Ga Antenna Correction
Frequency(MHz) Pwmea(dBm) ERP(dBm) Limit(dBm) Polarization
Pag(dB) Gain(dB) (dB)
824.2 -2.72 -33.6 0.28 2.15 29.01 38.45 \%
836.6 -3.03 -33.5 0.25 2.15 28.58 38.45 \%
848.8 -3.24 -33.5 0.21 2.15 28.32 38.45 \%
GPRS
Pa(dB)+ Ga Antenna Correction
Frequency(MHz) Pwmea(dBm) ERP(dBm) Limit(dBm) Polarization
Pag(dB) Gain(dB) (dB)
824.2 -3.55 -33.6 0.28 2.15 28.18 38.45 \%
836.6 -3.63 -33.5 0.25 2.15 27.97 38.45 \%
848.8 -3.87 -33.5 0.21 2.15 27.69 38.45 \%
EGPRS-8PSK
Pa(dB)+ Ga Antenna Correction
Frequency(MHz) Pwmea(dBm) ERP(dBm) Limit(dBm) Polarization
Pag(dB) Gain(dB) (dB)
824.2 -3.55 -33.6 0.28 2.15 28.18 38.45 V
836.6 -4.21 -33.5 0.25 2.15 27.39 38.45 \%
848.8 -3.9 -33.5 0.21 2.15 27.66 38.45 V

Frequency: 824.20MHz

Peak ERP(dBm)=PMea(-2.72dBm)- (Pcl+PAg) (-33.60dB)+Ga(0.28dB)-2.15dB=29.01Bm
ANALYZER SETTINGS: RBW = VBW = 3MHz

©Copyright. All rights reserved by CTTL.
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PCS1900-EIRP  24.232(c)
Limits
Power Step Burst Peak EIRP (dBm)
GSM 0 <33dBm (2W)
GPRS 3 <33dBm (2W)
EGPRS 5 <33dBm (2W)
Measurement result
GSM
Ga Antenna
Frequency(MHz) Pmea(dBm) Pci(dB)+ Pag(dB) EIRP(dBm) Limit(dBm) Polarization
Gain(dB)
1850.2 -3.64 -29.4 0.15 2591 33.00 H
1880 2.7 -29.3 0.25 26.85 33.00 H
1909.8 -2.04 -29.3 0.35 27.61 33.00 H
GPRS
Ga Antenna
Frequency(MHz) Pwmea(dBm) Pci(dB)+ Pag(dB) EIRP(dBm) Limit(dBm) Polarization
Gain(dB)
1850.2 -5.02 -29.4 0.15 24.53 33.00 H
1880 -3.87 -29.3 0.25 25.68 33.00 H
1909.8 -3.29 -29.3 0.35 26.36 33.00 H
EGPRS-8PSK
Ga Antenna
Frequency(MHz) Pwmea(dBm) Pci(dB)+ Pag(dB) EIRP(dBm) Limit(dBm) Polarization
Gain(dB)
1850.2 -5.39 -29.4 0.15 24.16 33.00 H
1880 -1.97 -29.3 0.25 27.58 33.00 H
1909.8 -3.69 -29.3 0.35 25.96 33.00 H

Frequency: 1909.80MHz
Peak EIRP(dBm)= PMea(-2.04dBm) - (Pcl+PAg) (-29.30dB)+Ga (0.35dB) =28.64dBm

ANALYZER SETTINGS: RBW = VBW = 3MHz

©Copyright. All rights reserved by CTTL.
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A.2 EMISSION LIMIT

A.2.1 Measurement Method

The measurement procedures in TIA-603-D-2010 are used.

The spectrum was scanned from 30 MHz to the 10th harmonic of the highest frequency generated

within the equipment, which is the transmitted carrier that can be as high as 1910 MHz. The

resolution bandwidth is set as outlined in Part 24.238 and Part 22.917. The spectrum is scanned
with the mobile station transmitting at carrier frequencies that pertain to low, mid and high
channels of PCS1900 and GSM850.

The procedure of radiated spurious emissions is as follows:

1. EUT was placed on a 1.5 meter high non-conductive stand at a 3 meter test distance from the
receive antenna. A receiving antenna was placed on the antenna mast 3 meters from the EUT
for emission measurements. The height of receiving antenna is 1.5m. The test setup refers to
figure below. Detected emissions were maximized at each frequency by rotating the EUT
through 360° and adjusting the receiving antenna polarization. The radiated emission
measurements of all non-harmonic and harmonics of the transmit frequency through the 10th

harmonic were measured with peak detector.

SA

Receiving Antenna

Filter Amplifier

Altenuator

2. The EUT is then put into continuously transmitting mode at its maximum power level during
the test. And the maximum value of the receiver should be recorded as (Pr).
3. The EUT shall be replaced by a substitution antenna. The test setup refers to figure below.

Sa Signal
Substitute Generator
Antenna
5 =]
= e |
2 I LI g
g T eceiving Antenna 5
[
Ly
sl Z — —
W E VY

-------

In the chamber, an substitution antenna for the frequency band of interest is placed at the
reference point of the chamber. An RF Signal source for the frequency band of interest is
connected to the substitution antenna with a cable that has been constructed to not interfere
with the radiation pattern of the antenna. A power (Pwmea) is applied to the input of the
substitution antenna, and adjust the level of the signal generator output until the value of the

©Copyright. All rights reserved by CTTL.



No. 117N00063-GSM
Pagel8 of 72

(ulélIu’

receiver reach the previously recorded (P;). The power of signal source (Pwmea) is recorded. The
test should be performed by rotating the test item and adjusting the receiving antenna

polarization.
4. The Path loss (Pp) between the Signal Source with the Substitution Antenna and the

Substitution Antenna Gain (Ga) should be recorded after test.

A amplifier should be connected in for the test.
The Path loss (Pp) is the summation of the cable loss and the gain of the amplifier.

The measurement results are obtained as described below:

POWer(EIRP):PMea' Ppl + Ga
5. This value is EIRP since the measurement is calibrated using an antenna of known gain (2.15

dBi) and known input power.
6. ERP can be calculated from EIRP by subtracting the gain of the dipole, ERP = EIRP -2.15dBi.

©Copyright. All rights reserved by CTTL.
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A.2.2 Measurement Limit

Part 24.238 and Part 22.917 specify that the power of any emission outside of the authorized
operating frequency ranges must be attenuated below the transmitting power (P) by a factor of at
least 43 + 10 log(P) dB.

The specification that emissions shall be attenuated below the transmitter power (P) by at least 43
+ 10 log (P) dB, translates in the relevant power range (1 to 0.001 W) to -13 dBm. At 1 W the
specified minimum attenuation becomes 43 dB and relative to a 30 dBm (1 W) carrier becomes a
limit of -13 dBm. At 0.001 W (0 dBm) the minimum attenuation is 13 dB, which again yields a limit
of -13 dBm. In this way a translation of the specification from relative to absolute terms is carried
out.

A.2.3 Measurement Results

Radiated emissions measurements were made only at the upper, middle, and lower carrier
frequencies of the PCS1900 band (1850.2 MHz, 1880 MHz and 1909.8 MHz) and GSM850 band
(824.2MHz, 836.6MHz, 848.8MHz) . It was decided that measurements at these three carrier
frequencies would be sufficient to demonstrate compliance with emissions limits because it was
seen that all the significant spurs occur well outside the band and no radiation was seen from a
carrier in one block of the PCS1900 ,GSM850 into any of the other blocks. The equipment must
still, however, meet emissions requirements with the carrier at all frequencies over which it is
capable of operating and it is the manufacturer's responsibility to verify this.

©Copyright. All rights reserved by CTTL.
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A.2.4 Measurement Results Table
Frequency Channel Frequency Range Result
Low 30MHz-10GHz Pass
GSM 850MHz Middle 30MHz-10GHz Pass
High 30MHz-10GHz Pass
Low 30MHz-20GHz Pass
GSM 1900MHz Middle 30MHz-20GHz Pass
High 30MHz-20GHz Pass

A.2.5 Sweep Table

Working )
Subrange (GHz) RBW VBW Sweep time (s)
Frequency
0.03~1 100KHz 300KHz 10
1-2 1 MHz 3 MHz 2
850MHz 2~5 1 MHz 3 MHz 3
5~8 1 MHz 3 MHz 3
8~10 1 MHz 3 MHz 3
0.03~1 100KHz 300KHz 10
1-2 1 MHz 3 MHz 2
2~5 1 MHz 3 MHz 3
1900MHz 5~8 1 MHz 3 MHz 3
8~11 1 MHz 3 MHz 3
11~14 1 MHz 3 MHz 3
14~18 1 MHz 3 MHz 3
18~20 1 MHz 3 MHz 2

©Copyright. All rights reserved by CTTL.
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GSM Mode Channel 128/824.2MHz
Frequency(MHz) | Pyea(dBm) Path A”tef‘”a Peak Limit Polarization
loss Gain ERP(dBm) | (dBm)
7065 -41.85 1.8 -2.85 -48.65 -13.00 \%
7307.5 -41.83 1.8 -2.65 -48.43 -13.00 Y,
8091.5 -42.64 1.8 -2.18 -48.77 -13.00 H
8257.5 -42.47 1.8 -1.9 -48.32 -13.00 Y,
8583.5 -42.94 2 -1.77 -48.86 -13.00 H
9419.5 -43.35 2.1 -0.86 -48.46 -13.00 Y,
GSM Mode Channel 190/836.6MHz
Frequency(MHz) | Pmea(dBm) Path Anterma Peak Limit Polarization
loss Gain ERP(dBm) | (dBm)
7115 -41.58 1.8 -2.77 -48.3 -13.00 H
8038 -42.17 1.8 -2.18 -48.3 -13.00 \%
8463.5 -42.45 1.8 -1.79 -48.19 -13.00 \%
8698.5 -42.49 2 -1.64 -48.28 -13.00 Y,
9120 -42.31 2.1 -1.36 -47.92 -13.00 Y,
9258.5 -42.61 2.1 -1.16 -48.02 -13.00 Y,
GSM Mode Channel 251/848.8MHz
Frequency(MHz) | Pmea(dBm) Path Anter_ma Peak Limit Polarization
loss Gain ERP(dBm) | (dBm)
8045 -42.2 1.8 -2.18 -48.33 -13.00 \%
8312.5 -42.58 1.8 -2.04 -48.57 -13.00 H
8349 -42.62 1.8 -2.04 -48.61 -13.00 H
8581.5 -42.19 2 -1.77 -48.11 -13.00 \%
8977.5 -42.23 2.1 -1.58 -48.06 -13.00 \%
9111 -42.77 2.1 -1.36 -48.38 -13.00 H
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GSM Mode Channel 512/1850.2MHz

Frequency(MHz) | Pmea(dBm) Path Anterma Peak Limit Polarization
loss Gain ERP(dBm) | (dBm)
16925.06 -33.39 2.9 -0.50 -36.79 -13.00 \%
17359.5 -32.87 2.9 -0.98 -36.75 -13.00 H
17372.63 -32.74 2.9 -0.98 -36.62 -13.00 H
17602.31 -33.03 3.2 -1.01 -37.24 -13.00 H
17816.91 -32.58 3.2 -0.84 -36.62 -13.00 H
17850.38 -31.24 3.2 -0.84 -35.28 -13.00 H
GSM Mode Channel 661/1880.0MHz
Frequency(MHz) | Pmea(dBm) Path Anterma Peak Limit Polarization
loss Gain ERP(dBm) | (dBm)
16849.59 -32.61 2.9 -0.26 -35.77 -13.00 \%
17278.78 -32.06 2.9 -1.01 -35.97 -13.00 \%
17423.16 -30.82 3.2 -1.08 -35.10 -13.00 H
17612.16 -31.55 3.2 -1.01 -35.76 -13.00 H
17746.03 -30.78 3.2 -0.75 -34.73 -13.00 H
17931.09 -30.03 3.2 -0.64 -33.87 -13.00 H
GSM Mode Channel 810/1909.8MHz
Frequency(MHz) | Pumea(dBm) Path Anter_ma Peak Limit Polarization
loss Gain ERP(dBm) | (dBm)
17208.56 -33.25 2.9 -1.01 -37.16 -13.00 H
17286.66 -33.19 2.9 -1.01 -37.10 -13.00 H
17458.59 -32.7 3.2 -1.08 -36.98 -13.00 H
17620.03 -32.85 3.2 -1.01 -37.06 -13.00 H
17767.69 -33.36 3.2 -0.75 -37.31 -13.00 H
17921.25 -32.79 3.2 -0.64 -36.63 -13.00 H
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A.3 FREQUENCY STABILITY

A.3.1 Method of Measurement

In order to measure the carrier frequency under the condition of AFC lock, it is necessary to make

measurements with the EUT in a “call mode”. This is accomplished with the use of R&S CMU200

DIGITAL RADIO COMMUNICATION TESTER.

1. Measure the carrier frequency at room temperature.

2. Subject the EUT to overnight soak at -30°C.

3. With the EUT, powered via nominal voltage, connected to the CMU200 and in a simulated call
on mid channel of PCS 1900 and GSM850, measure the carrier frequency. These
measurements should be made within 2 minutes of Powering up the EUT, to prevent
significant self-warming.

4. Repeat the above measurements at 10°C increments from -30°C to +50°C. Allow at least 1 1/2
hours at each temperature, unpowered, before making measurements.

5. Remeasure carrier frequency at room temperature with nominal voltage. Vary supply voltage
from minimum voltage to maximum voltage, in 0.1Volt increments remeasuring carrier
frequency at each voltage. Pause at nominal voltage for 1 1/2 hours unpowered, to allow any
self-heating to stabilize, before continuing.

6. Subject the EUT to overnight soak at +50C.

7. With the EUT, powered via nominal voltage, connected to the CMU200 and in a simulated call
on the centre channel, measure the carrier frequency. These measurements should be made
within 2 minutes of Powering up the EUT, to prevent significant self-warming.

8. Repeat the above measurements at 10 C increments from +50°C to -30°C. Allow at least 1 1/2
hours at each temperature, unpowered, before making measurements.

9. Atall temperature levels hold the temperature to +/- 0.5°C during the measurement procedure.

A.3.2 Measurement Limit

A.3.2.1 For Hand carried battery powered equipment

According to the JTC standard the frequency stability of the carrier shall be accurate to within 0.1

ppm of the received frequency from the base station. This accuracy is sufficient to meet Sec.

24.235, Frequency Stability. The frequency stability shall be sufficient to ensure that the

fundamental emission stays within the authorized frequency block. As this transceiver is

considered "Hand carried, battery powered equipment” Section 2.1055(d)(2) applies. This requires
that the lower voltage for frequency stability testing be specified by the manufacturer. This

transceiver is specified to operate with an input voltage of between 3.6VDC and 4.35VDC, with a

nominal voltage of 3.8VDC. Operation above or below these voltage limits is prohibited by

transceiver software in order to prevent improper operation as well as to protect components from
overstress. These voltages represent a tolerance of -10 % and +12.5 %. For the purposes of
measuring frequency stability these voltage limits are to be used.

A.3.2.2 For equipment powered by primary supply voltage

According to the JTC standard the frequency stability of the carrier shall be accurate to within 0.1

ppm of the received frequency from the base station. This accuracy is sufficient to meet Sec.

24.235, Frequency Stability. The frequency stability shall be sufficient to ensure that the

fundamental emission stays within the authorized frequency block. For this EUT section

2.1055(d)(1) applies. This requires varying primary supply voltage from 85 to 115 percent of the
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nominal value for other than hand carried battery equipment.

A.3.3 Measurement results
GSM 850
Frequency Error vs Voltage

No. 117N00063-GSM
Page24 of 72

Voltage(V) Frequency error(Hz) Frequency error(ppm)
3.6 4 0.005
3.8 9 0.011
4.35 18 0.022

Frequency Error vs Temperature

temperature(C)

Frequency error(Hz)

Frequency error(ppm)

-30 22 0.026
-20 7 0.008
-10 27 0.032
0 8 0.010
10 11 0.013
20 3 0.004
30 16 0.019
40 26 0.031
50 35 0.042

EGPRS 850 - 8PSK
Frequency Error vs Voltage

Voltage(V) Frequency error(Hz) Frequency error(ppm)
3.6 7 0.008
3.8 12 0.014
4.35 28 0.033

Frequency Error vs Temperature

temperature(C)

Frequency error(Hz)

Frequency error(ppm)

-30 9 0.011
-20 11 0.013
-10 25 0.030
0 22 0.026
10 31 0.037
20 8 0.010
30 16 0.019
40 3 0.004
50 17 0.020
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PCS 1900
Frequency Error vs Voltage
Voltage(V) Frequency error(Hz) Frequency error(ppm)

3.6 -25 0.013

3.8 8 0.004

4.35 -21 0.011

Frequency Error vs Temperature

temperature(C)

Frequency error(Hz)

Frequency error(ppm)

-30 -18 0.010
-20 -36 0.019
-10 -15 0.008

0 -8 0.004
10 -11 0.006
20 3 0.002
30 -24 0.013
40 -41 0.022
50 -11 0.006

EGPRS 1900 - 8PSK
Frequency Error vs Voltage

Voltage(V) Frequency error(Hz) Frequency error(ppm)
3.6 -12 0.006
3.8 -7 0.004
4.35 -35 0.019

Frequency Error vs Temperature

temperature(C)

Frequency error(Hz)

Frequency error(ppm)

-30 -22 0.012
-20 -16 0.009
-10 -14 0.007

0 -8 0.004
10 -7 0.004
20 -6 0.003
30 3 0.002
40 -25 0.013
50 -17 0.009
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A.4 OCCUPIED BANDWIDTH

Reference

FCC: CFR Part 2.1049(h)(i)

A.4.1 Occupied Bandwidth Results

Occupied bandwidth measurements are only provided for selected frequencies in order to reduce
the amount of submitted data. Data were taken at the extreme and mid frequencies of the US
Cellular/PCS frequency bands. The table below lists the measured 99% BW. Spectrum analyzer
plots are included on the following pages.

The measurement method is from KDB 971168 4.2:

a) The spectrum analyzer center frequency is set to the nominal EUT channel center frequency.
The frequency span for the spectrum analyzer shall be set wide enough to capture all modulation
products including the emission skirts (i.e., two to five times the OBW).

b) The nominal IF filter bandwidth (3 dB RBW) shall be in the range of 1 to 5 % of the anticipated
OBW, and the VBW shall be at least 3 times the RBW.

c) Set the reference level of the instrument as required to keep the signal from exceeding the
maximum input mixer level for linear operation. In general, the peak of the spectral envelope must
be at least 10log (OBW / RBW) below the reference level.

d) Set the detection mode to peak, and the trace mode to max hold.

e) Use the 99 % power bandwidth function of the spectrum analyzer and report the measured
bandwidth.

GSM 850(99% BW)

Frequency(MHz) Occupied Bandwidth (99% BW)( kHz)
824.2 246.79
836.6 245.19
848.8 246.79

GSM 850
Channel 128-Occupied Bandwidth (99% BW)

® “RBW 5 kHz
AVBW 10 kHz 6.54 aBn
Ref 32 dBm * Att 30 dB SWT 40 ms .26 ) [;
NI« 6 y r1 ofw
2 U L; T T
’ v ofw
)
L1

. A%

Center 824.2 MHz 100 kHz/ Span 1 MHz

Date: 21.JAN.2017 04:07:58
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Channel 190-Occupied Bandwidth (99% BW)

® “RBW 5 kHz Marker 1
*VBW 10 kHz 28.06 dBr
836.66730769

No. 117N00063-GSM
Page27 of 72

Ref 32 dBm *Att 30 dB SWT 40 ms MHz
-
30 - —1 1
o 1.0 ase|mN
[ VIEW] 2.99 Bn
& H -

/ \

uw

Center 836.6 MHz 100 kHz/

Date: 21.JAN.2017 04:22:51

Channel 251-Occupied Bandwidth (99% BW)

® *RBW 5 kHz Marker 1
+VBW 10 kHz 28.32 dBr

Ref 32 dBm *Att 30 dB SWT 40 ms

Span 1 MHz

30 - v

. [ g ‘1&‘1‘

i
=

/ \

7

T
ke

Center 848.8 MHz 100 kHz/

Date: 21.JAN.2017 04:26:53

Span 1 MHz
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GPRS 850(99% BW)
Frequency(MHz) Occupied Bandwidth (99% BW)( kHz)
824.2 243.59
836.6 245.19
848.8 246.79

GPRS 850
Channel 128-Occupied Bandwidth (99% BW)

ARBW 5 kHz Mark
4 VBW 10 kHz 6.64 dB

*Att 30 dB SWT 40 ms 824.188782051 MHz
]
Tl OHW

Ref 32 dBm
[-30 -
MMWM .40 aBr
20 !F ~L oo e easy: pamstapcia s
1 _rx - Temg r1 ogw]
v
EE PREPERTeY ErEare

i3
M2
|

Span 1 MHz

Center 824.2 MHz 100 kHz/

Date: 20.JAN.2017 09:36:14

Channel 190-Occupied Bandwidth (99% BW)

* RBW

/2; Marker
*VBW 10 kHz .31 dB
*Att 30 dB SWT 40 ms 836.58 55 MHz
- ]
Tl OHW

Ref 32 dBm

. - ‘
M ¢.57 cen|HEN
[-20 m Bi6.42 /6604564 MHzZ
1 =} N Temg r1 ofw
1o 836 1 48 MHz v

5 kHz

il
\\_"'?f.gk
oy

3pB

Span 1 MHz

100 kHz/

Center 836.6 MHz

Date: 20.JAN.2017 09:35:13
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Channel 251-Occupied Bandwidth (99% BW)

i * VB 10 kHz
Ref 32 dBm *Att 30 dB SWT 40 ms 848.8144230 MHz
30 - - dar- + 1

v
S P
4 1407 anx|EN
i e So—
cemp |2 T1 ofw
.
E¥ FREEEEE P

2o
=

1 MHz

48.8 MHz

Date: 20.JAN.2017 09:28:58
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EGPRS 850-8PSK(99% BW)
Frequency(MHz) Occupied Bandwidth (99% BW)( kHz)
824.2 246.79
836.6 245.19
848.8 245.19
EGPRS 850-8PSK
Channel 128-Occupied Bandwidth (99% BW)
® *RBW 5 kHz
I =
2 =] b1
K |
s
/]
M.{LM \4\"\‘“‘,‘
Channel 190-Occupied Bandwidth (99% BW)
® RBW
I R =
o 64 iz
al X
3 )
er/“ f \’\«

r 836.6 MHz

Date: 20.JAN.2017 09:16:34
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Channel 251-Occupied Bandwidth (99% BW)

® “REBW 5 kHz Marker 1 [T1 ]
*VBW 10 kHz 21.42 iBn

SWT 40 ms
30 Offget 6. dB OBWZ 5 923071692 kHz
1 emp Tl BW]
v
. . |
848.67660 2

VL

HN‘
E
A

> MHz

]
1“‘3,}
/_,ﬁ

Center 848.8 MHz 100 kHz/ span 1 MHz

Date: 20.JAN.2017 09:20:27
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PCS 1900(99% BW)
Frequency(MHz) Occupied Bandwidth (99% BW)( kHz)
1850.2 246.79
1880.0 245.19
1909.8 246.79

PCS 1900
Channel 512-Occupied Bandwidth (99% BW)

*RBW 5 kHz
A VBW 10 kHz

% Marke: ;
*Att 30 dB SWT 40 ms . 0196795 GHz
oswz]e 7548 a

Ref 30 dBm
30 Offfet 7.4 dB

« Tern r1 ofw

T |

il
"1_,__[;
=

A "
- ]

Span 1 MHz

-70
100 kHz/

Center 1.8502 GHz

Date: 19.JAN.2017 11:43:46
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Channel 661-Occupied Bandwidth (99% BW)

g +VBW 10 kHz
Ref 30 dBm *Att 30 dB SWT 40 ms 879990385 GHz
30 Offget 7.4 dB 1 oBw245.192301692 kHz
M emp r1 ofw
h o2 anBEN
879874603 GHz
= - Temp [2 [T1 ORwW
= A : .
1o -
13
o

1 MHz

Date: 19.JAN.2017 11:47:06

Channel 810-Occupied Bandwidth (99% BW)

8\! *VBW 10 kHz
Ref 30 dBm *Att 30 dB SWT 40 ms
s0 Offget 7.4 oBw246.79487]795 &

o r1 ofw
feod P .25 ann| W
) 5674603 Gn:

[-20

[view] » :
o }Jﬂ" ‘Y\
Lo .«

1 MHz

Date: 19.JAN.2017 11:48:08
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GPRS 1900(99% BW)
Frequency(MHz) Occupied Bandwidth (99% BW)( kHz)
1850.2 245.19
1880.0 243.59
1909.8 243.59
GPRS 1900
Channel 512-Occupied Bandwidth (99% BW)
® *RBW 5 kHz }
Ref Oj(j dBm /-4 - *Att 30 dB - SWT 40 ms i)‘ 21 -
L. o o :“ | A ]
=| el v
Y Y
7 ™,
§
A o

Date: 20.JAN.2017 08:47:44
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Channel 661-Occupied Bandwidth (99% BW)

Z: *VBW 10 kHz
*Att 30 dB SWT 40 ms

Ref 30 dBm

30 Offget

-2
=
1o

1 MHz

Date: 20.JAN.2017 08:50:40

Page35 of 72

Channel 810-Occupied Bandwidth (99% BW)

Z: * v 10 kHz
*Att 30 dB SWT 40 ms
1

Ref 30 dBm

s0 Offget 7.4

’ ! il
\

1 MHz

Date: 20.JAN.2017 08:51:55
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EGPRS 1900-8PSK(99% BW)
Frequency(MHz) Occupied Bandwidth (99% BW)( kHz)
1850.2 245.19
1880.0 245.19
1909.8 245.19

EGPRS 1900-8PSK

Channel 512-Occupied Bandwidth (99% BW)

®
*Att 30 dB

*RBW 5 kHz

SWT 40 ms

AVBW 10 kHz

7.4 aB

FT=,

i3]
ey |

3pB

LN"’W

et

-70

100 kHz/

Span 1 MHz

Center 1.8502 GHz

Date: 20.JAN.2017 09:07:47
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Channel 661-Occupied Bandwidth (99% BW)

® “RBW 5 kHz Marker t 1
*VBW 10 kHz 21.02 dBr

Ref 30 dBm *Att 30 dB SWT 40 ms 880001603 GHz

Lo .71 aen|EN
=

o g E VL

Center 1.88 GHz 100 kHz/ span 1 MHz

Date: 20.JAN.2017 09:06:43

Channel 810-Occupied Bandwidth (99% BW)

® *RBW 5 kHz Marker [ 1
+VBW 10 kHz

Ref 30 dBm *Att 30 dB SWT 40 ms

T Bw
20 .17 aen|EN
.90967¢603 GHz
vrewl e

1o
VL

Center 1.9098 GHz 100 kHz/ span 1 MHz

Date: 20.JAN.2017 09:03:03
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A.5 EMISSION BANDWIDTH

Reference

FCC: CFR Part 22.917(b), 24.238(a)

A.5.1Emission Bandwidth Results

The emission bandwidth is defined as the width of the signal between two points, one below the
carrier center frequency and one above the carrier center frequency, outside of which all
emissions are attenuated at least 26 dB below the transmitter power.

Similar to conducted emissions; Emission bandwidth measurements are only provided for
selected frequencies in order to reduce the amount of submitted data. Data were taken at the
extreme and mid frequencies of PCS1900 band and GSM850 band. Table below lists the
measured -26dB BW. Spectrum analyzer plots are included on the following pages.

GSM 850(-26dB BW)

Frequency(MHz) Emission Bandwidth (-26dB BW)( kHz)
824.2 315.71
836.6 317.31
848.8 318.91
GSM 850
Channel 128-Emission Bandwidth (-26dB BW)
® B

Ref 32 dBm *Att 30 dB SWT 40 ms

T = ]
= -

7 N

il

Center 824.2 MHz 100 kHz/ span 1 MHz

Date: 21.JAN.2017 04:13:38
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Channel 190-Emission Bandwidth (-26dB BW)

® *RBW 5 kHz Marker [ ]
+VBW 10 kHz 28.07 dBr
836.667307692

Ref 32 dBm *Att 30 dB SWT 40 ms MHz
-
30 - - P- 4 1
remp |1 (71 ndel =
—

2o 3 -

4 646.439744550 Mz
enp |2 [T1 ndB)

1o -92 dBr e

il
s

- <

:’;&J«F”{J N“\-u&,“

Center 836.6 MHz 100 kHz/ span 1 MHz

Date: 21.JAN.2017 04:19:11

Channel 251-Emission Bandwidth (-26dB BW)

® “RBW 5 kHz Marker t 1
*VBW 10 kHz 27.10 dBr

Ref 32 dBm *Att 30 dB SWT 40 ms 848.790384615 MHz

e, e

e i Y N P B

30

i
1}1
=

VL

. ~

[ sd” v

Center 848.8 MHz 100 kHz/ span 1 MHz

Date: 21.JAN.2017 04:28:34
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GPRS 850(-26dB BW)
Frequency(MHz) Emission Bandwidth (-26dB BW)( kHz)
824.2 318.91
836.6 317.31
848.8 315.71

GPRS 850
Channel 128-Emission Bandwidth (-26dB BW)

ARBW 5 kHz Mark
4 VBW 10 kHz 5.84 dB

*Att 30 dB SWT 40 ms 824.225641026 MHz
= ] ]
410 kHz

Ref 32 dBm
[-30 -
#IH“‘“ . =
Lo 7 -
844.03974 59 MHz
v
450

i

i3]
™)
|

I \Iﬁr Y
M
F-60

100 kHz/ Span 1 MHz

Center 824.2 MHz

Date: 20.JAN.2017 09:38:16
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Channel 190-Emission Bandwidth (-26dB BW)

® “RBW 5 kHz M 1
“VBW 10 kHz >6.97 der
Ref 32 dBm “Att 30 dB SWT 40 ms 836.625641026 MHz
— P 1
BW 317.307694308 kHz
W’JL‘«L Temp |1 [T1 ndB | |
N —oU e
L
§-o7 aer
sd6.75865846 Mn:

M
]
T

]
™
|

Span 1 MHz

Center 836.6 MHz 100 kHz/

Date: 20.JAN.2017 09:34:26

Channel 251-Emission Bandwidth (-26dB BW)

® “RBW 5 kHz Me 1
“VEW 10 kHz >8.55 dBr
Ref 32 dBm “Att 30 dB SWT 40 ms 848.780769231 MHz
— P 1
BW 315.705124205 kHz
’L'\L\_\ Temp [1 [T1 ndB | a]
. ——
8ds.642044718 muz
emp [2 (T1 ndB
- v
58 asr

M
]
T

E
=
m*z,,

100 kHz/ Span 1 MHz

Center 848.8 MHz

Date: 20.JAN.2017 09:33:02
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EGPRS 850-8PSK(-26dB BW)
Frequency(MHz) Emission Bandwidth (-26dB BW)( kHz)
824.2 317.31
836.6 317.31
848.8 317.31
EGPRS 850-8PSK
Channel 128-Emission Bandwidth (-26dB BW)
® “RBW 5 kHz Marker
= h41 54 V
L, )J‘{ .
j[f‘ﬁ \‘-\!‘"\d
/
MJ %,
o} o Hﬂﬁﬂ&iﬁﬂ

Date: 20.JAN.2017 09:14:50

-70
100 kHz/
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Channel 190-Emission Bandwidth (-26dB BW)

® “RBW 5 kHz Marker t 1
*VBW 10 kHz 21.44 dBr

Ref 30 dBm *Att 30 dB SWT 40 ms

30 Offget 6.4 dB

ol
1

e
o
ol

i
=

L

Center 836.6 MHz 100 kHz/ span 1 MHz

Date: 20.JAN.2017 09:17:42

Channel 251-Emission Bandwidth (-26dB BW)

® “RBW 5 kHz Marker t 1
*VBW 10 kHz 22 .05 dBr

Ref 30 dBm *Att 30 dB SWT 40 ms

30 Offget 6.4 dB

)
o
T
N
o
=
T oo

i
= %

L N

Center 848.8 MHz 100 kHz/ span 1 MHz

Date: 20.JAN.2017 09:18:54
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PCS 1900(-26dB BW)
Frequency(MHz) Emission Bandwidth (-26dB BW)( kHz)
1850.2 318.91
1880.0 318.91
1909.8 320.51
PCS 1900
Channel 512-Emission Bandwidth (-26dB BW)
® *RBW 5 kHz
: O;L : 7.4 aB — - —— :

Span 1 MHz

Date: 19.JAN.2017 11:44:49

100 kHz/
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Channel 661-Emission Bandwidth (-26dB BW)

*Att 30 dB SWT 40 ms 879985
nde [T 24
BW 318.91
B

Ref 30 dBm
s0 Offget 7.4
ol f rens |1

20 -*\[hu
~4.36 aBm
] 1"\ 879834744 GHz
Lo E . )
VL
-4.64 dBr
880154654 GHz

A
""».,_\_‘Zk
=T

Span 1 MHz

100 kHz/

“enter 1.88 GHz

Date: 19.JAN.2017 11:46:08

Channel 810-Emission Bandwidth (-26dB BW)

*Att 30 dB SWT 40 ms 509820
nde [T
BW 340.512

Ref 30 dBm
30 Offfet 7.4 dB
i Jﬁ . Temp |1 [T

oo P
I [
: L 509634141 GHz
Lo : , )
- v
~4.83 aer

A
‘\“z:_
L]

Span 1 MHz

100 kHz/

“enter 1.9098 GHz

Date: 19.JAN.2017 11:48:43
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N
GPRS 1900(-26dB BW)
Frequency(MHz) Emission Bandwidth (-26dB BW)( kHz)
1850.2 317.31
1880.0 317.31
1909.8 320.51
GPRS 1900
Channel 512-Emission Bandwidth (-26dB BW)
® *RBW 5 kHz
Ref Oj(j dBm /-4 - *Att 30 dB : S ‘
L | LY e
B fiﬂw \&1\ S
A H,
f‘f \\
- {x.
ke ]
i )

Center 1.8502 GHz

Date: 20.JAN.2017 08:48:41
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Channel 661-Emission Bandwidth (-26dB BW)

/@ . ,
>3.23 dBn
Ref 30 dBm *Att 30 dB SWT 40 ms 879958 GHz
30 Offget 7.4 dB , ndas [T iB
v BW 317.307694 kHz
Lo g 173 remp 1 (11 nde
—4.46 aBm
X ‘tl‘ \ 879841346 GHz
Lo E ) )
VL
-4.49 dBr
880154654 GHz

i
N
|

Span 1 MHz

100 kHz/

Center 1.88 GHz

Date: 20.JAN.2017 08:49:34

Channel 810-Emission Bandwidth (-26dB BW)

/g . )
.

*Att 30 dB SWT 40 ms 209 5962 GHz

YT r

:40.51 13 Kka

Ref 30 dBm

30 Offfet 7.4 dB
Bw 340.51282¢4513 k
m}\ﬁﬂm. remp |1 (7
Q.91 aB
14 GH

< 2

VL

il
[
%?“x
//ra

Span 1 MHz

100 kHz/

“enter 1.9098 GHz

Date: 20.JAN.2017 08:52:50
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N
EGPRS 1900-8PSK(-26dB BW)
Frequency(MHz) Emission Bandwidth (-26dB BW)( kHz)
1850.2 317.31
1880.0 320.51
1909.8 317.31
EGPRS 1900-8PSK
Channel 512-Emission Bandwidth (-26dB BW)
® B
SRR - cace 50 o e "
L | A}

il

vk\‘ a0

Span 1 MHz

-70
Center 1.8502 GHz

Date: 20.JAN.2017 09:09:16

100 kHz/
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Channel 661-Emission Bandwidth (-26dB BW)

® *RBW 5 kHz Marker [ 1
*VBW 10 kHz >.49 d

Ref 30 dBm *Att 30 dB SWT 40 ms

M
]

i
=

Center 1.88 GHz 100 kHz/ span 1 MHz

Date: 20.JAN.2017 09:05:25

Channel 810-Emission Bandwidth (-26dB BW)

® “REW 5 kHz Mo er [ 1
“VBW 10 kHz 20.47 de

Ref 30 dBm *Att 30 dB SWT 40 ms

a!
K
T
»
°
&

| )

Center 1.9098 GHz 100 kHz/ span 1 MHz

Date: 20.JAN.2017 09:04:24
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A.6 BAND EDGE COMPLIANCE

Reference

FCC: CFR Part 22.917(b), 24.238(a)

Measurement limit

On any frequency outside frequency band of the US Cellular/PCS spectrum, the power of any
emission shall be attenuated below the transmitter power (P, in Watts) by at least 43+10Log (P)
dB. For all power levels +30 dBm to 0 dBm, this becomes a constant specification limit of -13 dBm.
According to KDB 971168 6.0, a relaxation of the reference bandwidth is often provided for
measurements within a specified frequency range at the edge of the authorized frequency
block/band. This is often implemented by permitting the use of a narrower RBW (typically limited to
a minimum RBW of 1% of the OBW) for measuring the out-of-band emissions without a
requirement to integrate the result over the full reference bandwidth.

GSM 850

LOW BAND EDGE BLOCK-A (GSM850)-Channel 128

® “RBW 5 kHz
“VBW 10 kHz

Ref 31.8 dBm *Att 20 dB SWT 80 ms

30 OTT§ET O =iz

A
™%
PP
:

Center 824.2 MHz 200 kHz/ span 2 MHz

Date: 21.JAN.2017 04:35:25
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<§§> » kHz Marker ]
+VBW 10 kHz -16.86 dEr

a *Att 20 dB SWT 80 ms 848.998 949 MHz

J

m\l -

il
T

]
]
P |
[, ——T

2 MHz

48.8 MHz

Date: 21.JAN.2017 04:31:16
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N
GPRS 850
LOW BAND EDGE BLOCK-A (GSM850)-Channel 128
® Ref 30 dBm o i)kz;z H | |
ooooooo _
e £ .
AR
an
hy K,
[ ]
/ \

HIGH BAND EDGE BLOCK-C (GSM850) —Channel 251

Ref 30 dBm
30 Offget 6 dB

ooooooo
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EGPRS 850-8PSK
LOW BAND EDGE BLOCK-A (GSM850)-Channel 128

® BW S
*VBW 10 kHz
Ref 30 dBm “att 20 dB SWT 80 ms
30 Offget 6. dB

5 AR
[
J

824.2 MHz

Date: 20.JAN.2017 09:22:48

HIGH BAND EDGE BLOCK-C (GSM850) —Channel 251

® W 5 kHz
*VBW 10 kHz
Ref 30 dBm *Att 20 dB SWT 80 ms
30 Offget 6. dB

[-20
=

1o f \1

o

848.8 MHz

Date: 20.JAN.2017 09:21:47
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PCS 1900
LOW BAND EDGE BLOCK-A (PCS-1900)-Channel 512
® :mgm vasker 1m0
o e e WL :

L | a|
= o
.
fmf ‘w\
HIGH BAND EDGE BLOCK-C (PCS-1900) —Channel 810

Z: *VBW 10 kHz
Ref 30 dBm *Att 20 dB SWT 80 m;
30 Offget 7.3 dB

s
[
| =

Date: 19.JAN.2017 11:51:25
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GPRS 1900
LOW BAND EDGE BLOCK-A (PCS-1900)-Channel 512

®
=
]
Id )
) R
1
{ \
o N,
e T
HIGH BAND EDGE BLOCK-C (PCS-1900) —Channel 810
® +RBW 5 k:—:;z Marker
ST i
i )
) SR
.
A kN
/ {
! Y
.,m"ﬁf \l\ku,
et ety

e: 20.JAN.2017 08:54:49
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& 777
N
EGPRS 1900-8PSK
LOW BAND EDGE BLOCK-A (PCS-1900)-Channel 512
® o “RBW 5 k:—:;z Marker [
7:0 Offget 7.:{ dB =
L4 )
[
L
A e
/ i
/ y
)4 ',
HIGH BAND EDGE BLOCK-C (PCS-1900) —Channel 810
® o “RBW 5 k:—:;z Marker [
7:0 Offget 7.:{ dB ' =
£ m
R
F
A
[ §
/ \
J‘Pfd K\"‘Rn I
sl T M)

©Copyright. All rights reserved by CTTL.



No. 117N00063-GSM
Page57 of 72

("E"")

A.7 CONDUCTED SPURIOUS EMISSION

Reference

FCC: CFR Part 2.1057, 22.917, 24.238.

A.7.1 Measurement Method

The following steps outline the procedure used to measure the conducted emissions from the

EUT.

1. Determine frequency range for measurements: From CFR 2.1057 the spectrum should be
investigated from the lowest radio frequency generated in the equipment up to at least the
10th harmonic of the carrier frequency. For the mobile station equipment tested, this equates
to a frequency range of 13 MHz to 9 GHz, data taken from 10 MHz to 25 GHz.

2. Determine EUT transmit frequencies: below outlines the band edge frequencies pertinent to
conducted emissions testing.

3. According to KDB 971168 6.0, the applicable rule part specifies the reference bandwidth for
measuring unwanted emission levels (typically, 100 kHz if the authorized frequency
band/block is at or below 1 GHz and 1 MHz if the authorized frequency band/block is above 1

GHz)
GSM850 Transmitter
Channel Frequency (MHz)
128 824.2
190 836.6
251 848.8
PCS1900 Transmitter
Channel Frequency (MHz)
512 1850.2
661 1880.0
810 1909.8

A. 7.2 Measurement Limit

Part 24.238 and Part 22.917 specify that the power of any emission outside of the authorized
operating frequency ranges must be attenuated below the transmitting power (P) by a factor of at
least 43 + 10 log(P) dB.

The specification that emissions shall be attenuated below the transmitter power (P) by at least 43
+ 10 log (P) dB, translates in the relevant power range (1 to 0.001 W) to -13 dBm. At 1 W the
specified minimum attenuation becomes 43 dB and relative to a 30 dBm (1 W) carrier becomes a
limit of -13 dBm. At 0.001 W (0 dBm) the minimum attenuation is 13 dB, which again yields a limit
of -13 dBm. In this way a translation of the specification from relative to absolute terms is carried
out.

©Copyright. All rights reserved by CTTL.
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A.7.3 Measurement result
GSM850

Channel 128: 30MHz — 1GHz
Spurious emission limit —13dBm.

No.

NOTE: peak above the limit line is the carrier frequency.

%

*RBW 1 MHz Marker [

* VBW 3 MHz -38.76 dF

Ref 32 dBm *Att 30 dB SWT 2.5 ms MHz
o ]
| a]
=,
-
Lo
510"
[-—30
‘
" M & " "
e v et
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 21.JAN.2017 04:37:05
Channel 128: 1GHz — 2.5GHz
Spurious emission limit —13dBm.
® “RBW 1 MHz Marker [
* VBW 3 MHz -31.c: iB
Ref 32 dBm *Att 30 dB SWT 5 ms 2.473557692 GHz
o ]
| a]
=,
-
Lo
[-—30
el er il .rn a‘..l‘ FER S STTT LN 199 00 O PO ¢80 MM»«L
B .
Start 1 GHz 150 MHz/ Stop 2.5 GHz

Date: 21.JAN.2017 04:49:16

117NO0063-GSM
Page58 of 72
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Channel 128: 2.5GHz - 7.5GHz
Spurious emission limit —13dBm.

® *RBW 1 MHz Mo er [ 1
~vBW 3 MHZ -34.65 am

Ref 32 dBm *Att 30 dB SWT 30 ms 2.564102564 GHz

30

M
]

i
=

Lo L

v
LA A At sl ke
LR A el X ‘5“ Jetornlirtdl o L e X, o, Leanl

F-40

-5

Start 2.5 GHz 500 MHz/ stop 7.5 GHz

Date: 21.JAN.2017 04:50:21

Channel 128: 7.5GHz —10GHz
Spurious emission limit —13dBm.

® *RBW 1 MHz Marker [ ]
“VBW 3 MHz -36.44 dB

Ref 32 dBm *Att 30 dB SWT 20 ms >.811698718 GHz

30

M
]

i
2

Lo L

v
O TR TR Y BT A A S JOP. | X T Faec A K e al itk T I S

Start 7.5 GHz 250 MHz/ Stop 10 GHz

Date: 21.JAN.2017 04:52:48
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Channel 190: 30MHz - 1GHz
Spurious emission limit —13dBm

NOTE: peak above the limit line is the carrier frequency.

® “RBW 1 MHz
~vBW 3 MHZ

Marker

No. 117N00063-GSM
Page60 of 72

Ref 32 dBm *Att 30 dB SWT 2.5 ms 8 MHz
I =0 1
20
vrewl

Fio L
o
Fog
-2

spB
[-—-30

1
St NS PRNATTRS SISO N | NI (S PO Sl L I8

-6
Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 21.JAN.2017 04:41:04

Channel 190: 1GHz —2.5GHz
Spurious emission limit —13dBm

® “REBW 1 MHz
~vBW 3 MHZ

Ref 32 dBm “Att 30 dB SWT 5 ms H
- ]
2o
vz
Lo L
o
Foy,
F-2
ey

[-—30

Sisomeii Sl L L-‘ LK el [t p—; \ il
-6
Start 1 GHz 150 MHz/ Stop 2.5 GHz

Date: 21.JAN.2017 04:48:48
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Channel 190: 2.5GHz —-7.5GHz
Spurious emission limit —13dBm

® *RBW 1 MHz Mo er [ 1
~vBW 3 MHZ -30.30 am

Ref 32 dBm *Att 30 dB SWT 30 ms 2.5080128 GHz

I =0 ]
| a]
=,
-
Lo
510"
‘
[—30
,7““““ e b Ll gttt s st s B
Start 2.5 GHz 500 MHz/ Stop 7.5 GHz
Date: 21.JAN.2017 04:50:45
Channel 190: 7.5GHz -10GHz
Spurious emission limit —13dBm
® *RBW 1 MHz Marker [ 1
*VBW 3 MHz -36.40 dE
Ref 32 dBm *Att 30 dB SWT 20 ms 8.529647436 GHz
I =0 ]
| a]
=,
-
Lo
[-—30
-
Aplsald Kol .77 ad. A oL A
hrbes L ot v b i & il o ol I e 2 i T
Start 7.5 GHz 250 MHz/ Stop 10 GHz

Date: 21.JAN.2017 04:52:20
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Channel 251: 30MHz - 1GHz
Spurious emission limit —13dBm.

No.

NOTE: peak above the limit line is the carrier frequency.

%

Ref 32 dBm

*Att 30 dB

*RBW 1 MHz

* VBW 3 MHz

SWT 2.5 ms

Marker r

o ]
i | a]
" « R N S S
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 21.JAN.2017 04:42:52
Channel 251: 1GHz — 2.5GHz
Spurious emission limit —13dBm.
*RBW 1 MHz M. ke r [

%

Ref 32 dBm

*Att 30 dB

* VBW 3 MHz

SWT 5 ms

30

M
]

i
=

VL

wifetd R edbst slaild

PR

Start 1 GHz

Date: 21.JAN.2017 04:47:59

150 MHz/

Stop 2.5 GHz

117NO0063-GSM
Page62 of 72
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Channel 251:2.5GHz — 7.5GHz
Spurious emission limit —13dBm.

® *RBW 1 MHz Marker [ ]
“VBW 3 MHz -29.97 dB

Ref 32 dBm *Att 30 dB SWT 30 ms 2.540064103 GHz

30

M
]

i
=

Lo L

—30°
nd ¢ Hﬁu.i.!.. ud i i el Bt e e e PO A i A Tk o

Start 2.5 GHz 500 MHz/ stop 7.5 GHz

Date: 21.JAN.2017 04:51:04

Channel 251: 7.5GHz — 10GHz
Spurious emission limit —13dBm.

® *RBW 1 MHz Marker [ ]
“VBW 3 MHz -35.90 dB

Ref 32 dBm *Att 30 dB SWT 20 ms 8.593750000 GHz

30

M
]

i
2

Lo L

)
ke o st il il s it o dedosi FApoels TIPS 0 W | R

Start 7.5 GHz 250 MHz/ Stop 10 GHz

Date: 21.JAN.2017 04:51:48
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PCS1900
Channel 512: 30MHz - 1GHz
Spurious emission limit —13dBm.

&
* VBW 3 MHz

Ref 30 dBm *Att 30 dB SWT 2.5 ms

*RBW 1 MHz Marker

No. [17N00063-GSM

30 Offfet 7.4 dB

M
]

i
=

VL

aal

e

97 MHz/

Date: 19.JAN.2017 11:54:06

Channel 512: 1GHz — 2.5GHz
Spurious emission limit —13dBm.

NOTE: peak above the limit line is the carrier frequency.

%

* VBW 3 MHz

*RBW 1 MHz Mark

Stop 1 GHz

Ref 30 dBm *Att 30 dB SWT 5 ms H
30 Offget 8 B
Lo | 2]
[Vzew]
o
wr
o
Foy
-2
3o
[-—30
N ot it g ot e macs Sl e e %JM‘TL‘"‘
el ey s el Iy
F-o
70
start 1 GHz 150 MHZ/ Stop 2.5 GHz

Date: 19.JAN.2017 11:57:54

Page64 of 72
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Channel 512: 2.5GHz - 7.5GHz
Spurious emission limit —13dBm.

® *RBW 1 MHz Mo er [ 1
~vBW 3 MHZ -35.45 am

Ref 30 dBm “Att 30 dB SWT 30 ms }.541666667 GHz
30 Offfet 8.4 aB
Lo | 2]
vz
Fio
v
o
Foy
-2
Sy
-30
;‘{ S Al gl & sk L 58 L1 o paspts sl Aol agpi L
F-40
-6
70
Start 2.5 GHz 500 MHz/ Stop 7.5 GHz

Date: 19.JAN.2017 11:58:42

Channel 512: 7.5GHz -10GHz
Spurious emission limit —13dBm.

® “RBW 1 MHz Mo er [ 1
~vBW 3 MHZ -36.69 am

Ref 30 dBm *Att 30 dB SWT 20 ms ).134615385 GHz
30 Offget 9 B
Lo | 2]
vrewl

1o

VL
o
F-1
-2

spB
[-—30

v
—‘:‘L 0 p S ot st B o i I s A S o AL i g i
-6
70

Start 7.5 GHz 250 MHz/ Stop 10 GHz

Date: 19.JAN.2017 12:01:13
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Channel 512: 10GHz —15GHz
Spurious emission limit —13dBm.

® *RBW 1 MHz Mo er [ 1
~vBW 3 MHZ -35.78 am

Ref 30 dBm *Att 30 dB SWT 30 ms 899038462 GHz

30 Offget 9.4 dB

M
]

i
=

VL

e T WW&U\LMWM IR U LR TN

Start 10 GHz 500 MHz/ Stop 15 GHz

Date: 19.JAN.2017 12:01:50

Channel 512: 15GHz —20GHz
Spurious emission limit —13dBm.

® “RBW 1 MHz Mo er [ 1
~vBW 3 MHZ -34.66 am

Ref 30 dBm *Att 30 dB SWT 30 ms 8.806089744 GHz

30 Offget 9.4 dB

M
]

i
2

VL

W WY (F AP PPR T RN O 7 A A Fourionll-abidpmifipors e Feadsted

Start 15 GHz 500 MHz/ Stop 20 GHz

Date: 19.JAN.2017 12:04:36
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Channel 661: 30MHz — 1GHz
Spurious emission limit —13dBm

® *RBW 1 MHz Mo er [ 1
~vBW 3 MHZ -38.63 am

Ref 30 dBm *Att 30 dB SWT 2.5 ms 936.266025641 MHz

30 Offfet 7.4 dB

M
]

i
=

start 30 MHz 97 MHz/ Stop 1 GHz

Date: 19.JAN.2017 11:54:37

Channel 661: 1GHz —2.5GHz
Spurious emission limit —13dBm
NOTE: peak above the limit line is the carrier frequency.

® *RBW 1 MHz Marker [ ]
“VBW 3 MHz -35.97 dB

Ref 30 dBm *Att 30 dB SWT 5 ms 2.454326923 GHz
30 Offget 8 B
[ 5]
vz
Fio
v
o
Foy,
F-2
ey
[-—30
i .,.JJ;,(,.;
[ T TN St s Al LoA Bt it ettt Spssthiid s Aphiste byl
OB
-6
70
Start 1 GHz 150 MHz/ Stop 2.5 GHz

Date: 19.JAN.2017 11:57:29
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Channel 661: 2.5GHz —7.5GHz
Spurious emission limit —13dBm

%

Ref 30 dBm

*RBW 1 MHz

* VBW 3 MHz

*Att 30 dB SWT 30 ms

No. 117N00063-GSM
Page68 of 72

30 Offget 8. dB
Lo | A}
=
Lo
33
[-—30 T
F
in:Lk s g Hﬂk\j-‘ il A Sl ihec s S T IO T W | oo e
20
Start 2.5 GHz 500 MHz/ Stop 7.5 GHz
Date: 19.JAN.2017 11:59:04
Channel 661: 7.5GHz —10GHz
Spurious emission limit —13dBm
*RBW 1 MHz M. ke r [

%

Ref 30 dBm

* VBW 3 MHz

*Att 30 dB SWT 20 ms

30 Offget 9 (B

VL

[-20
=

1o

o

Fo

-2

[-—30

A sl b R gy

Date: 19.JAN.2017 12:00:44

250 MHz/

Stop 10 GHz
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Channel 661: 10GHz —15GHz
Spurious emission limit —13dBm.

%

Ref 30 dBm

*Att 30 dB

*RBW 1 MHz
* VBW 3 MHz

SWT 30 ms

117NO0063-GSM
Page69 of 72

No.

VL

30 Offget 9.4 dB
20
vrew|
Fio
o
Fs3
F-2
I--30

TR 13 AP0 A T S 7 Y

1
Tl s LA HLJA&MMM

Date: 19.JAN.2017 12:02:24

Channel 661: 15GHz —20GHz
Spurious emission limit —13dBm.

%

Ref 30 dBm

*Att 30 dB

500 MHz/

*RBW 1 MHz
* VBW 3 MHz
SWT 30 ms

Stop 15 GHz

VL

30 Offget 9.4 dB
2o
view|
1o
o
=1
-2
[--30

Start 15 GHz

Date: 19.JAN.2017 12:04:05

500 MHz/

Stop 20 GHz
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Channel 810: 30MHz — 1GHz
Spurious emission limit —13dBm.

%

Ref 30 dBm

*Att 30 dB

*RBW 1 MHz
* VBW 3 MHz
SWT 2.5 ms

No. 117N00063-GSM
Page70 of 72

30 Offfet 7.4 dB

VL

[-20
=
1o
o
Fo
-2
[-—30

Date: 19.JAN.2017 11:55:09

Channel 810: 1GHz — 2.5GHz
Spurious emission limit —13dBm.

97 MHz/

Stop 1 GHz

NOTE: peak above the limit line is the carrier frequency.

%

Ref 30 dBm

*Att 30 dB

*RBW 1 MHz
* VBW 3 MHz

SWT 5 ms

30 Offget 8 (B

M
]

i
=

VL

(O PN Y Adle Auglest

L

Syl L el ks

Start 1 GHz

Date: 19.JAN.2017 11:56:36

150 MHz/

Stop 2.5 GHz

©Copyright. All rights reserved by CTTL.



"!

g
S

Channel 810:2.5GHz — 7.5GHz
Spurious emission limit —13dBm.

%

Ref 30 dBm

*RBW 1 MHz
* VBW 3 MHz

*Att 30 dB SWT 30 ms

No. 117N00063-GSM
Page71 of 72

30 Offget 8.4 dB

M
]

i
=

VL

Rebd Kabun e Al Adp el el

IL...‘._:.M.(nL i tl Bagip

Date: 19.JAN.2017 11:59:36

Channel 810: 7.5GHz — 10GHz
Spurious emission limit —13dBm.

%

Ref 30 dBm

500 MHz/

*RBW 1 MHz

* VBW 3 MHz

*Att 30 dB SWT 20 ms

stop 7.5 GHz

30 Offget 9 (B

M
]

i
2

VL

(RPN | S Sy S

Date: 19.JAN.2017 12:00:18

250 MHz/

Stop 10 GHz
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Channel 810: 10GHz —15GHz
Spurious emission limit —13dBm.

® *RBW 1 MHz Mo er [ 1
~vBW 3 MHZ -35.54 am

Ref 30 dBm *Att 30 dB SWT 30 ms 2 4358974 GHz
30 Offgyet 9.4 dB
]
vrew|
Fio
VL
o
51
-2
DB
F-30
At . T s AL AU 3 gl WWW (TP Y Y 5 Y
.y Ut
40
-6
70
start 10 GHz 500 MHz/ Stop 15 GHz

Date: 19.JAN.2017 12:02:56

Channel 810: 15GHz —20GHz
Spurious emission limit —13dBm.

® “RBW 1 MHz Mo er [ 1
~vBW 3 MHZ -34.80 am

Ref 30 dBm *Att 30 dB SWT 30 ms >.36698 9 GHz

30 Offget 9.4 dB

M
]

i
2

1o
VL

T RO (PR IOT PN FRPUI 1 P S TR 7Y O R T AT P v S

Start 15 GHz 500 MHz/ Stop 20 GHz

Date: 19.JAN.2017 12:03:36

***END OF REPORT***
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