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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: GSM/WCDMA/LTE Phone + BT/BLE , ANT+ and DTS b/g/n
MODEL NUMBER: SM-J810G/DS, SM-J810GF/DS

SERIAL NUMBER: R38K30RGB8V (RADIATED, Original);

R38K30RGFGK (CONDUCTED, Original);
R38K30TBXPR (RADIATED, Spot check test);

DATE TESTED: APR 30, 2018 - MAY 10, 2018 (Criginal);
MAY 24, 2018 (Spot check test)

APPLICABLE STANDARDS
STANDARD TEST RESULTS
FCC PART 22H, 24 and 27M Pass

UL Korea, Ltd. tested the above equipment in accordance with the requirements set forth in the
above standards. All indications of Pass/Fail in this report are opinions expressed by UL Korea,
Ltd. based on interpretations and/or observations of test results. Measurement Uncertainties
were not taken into account and are published for informational purposes only. The test results
show that the equipment tested is capable of demonstrating compliance with the requirements
as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by UL Korea, Ltd. and all revisions are duly noted in the
revisions section. Any alteration of this document not carried out by UL Korea, Ltd. will
constitute fraud and shall nullify the document. This report must not be used by the client to
claim product certification, approval, or endorsement by IAS, any agency of the Federal
Government, or any agency of any government.

Approved & Released For
UL Korea, Ltd. By: Tested By:

s

SungGil Park Hoonpyo Lee
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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1.1

INTRODUCTION OF TEST DATA REUSE

This report referenced from the FCC ID: A3BLSMJ810Y WWAN(FCC CFR 47 Part 22/24/27).

And the applicant takes full responsibility that the test data as referenced in this report represent

compliance for this FCC ID.

1.2.

DIFFERENCE

The FCC ID:; A3LSMJ810G shares the same enclosure and circuit board as FCC ID:

A3LSMJ810Y. The WWAN antennas and surrounding circuitry and layout are identical between

these two units for re-used bands.

After confirming through preliminary radiated emissions that the performance of the FCC ID:
A3LSMJ810Y remains representative of FCC ID: A3LSMJ810G. The test data of FCC ID:

A3LSMJ810Y being submitted for this application to cover WWAN features.

e Re-use bands - GSM850, GSM1900, WCDMA Band 5, WCDMA Band 2,

LTE Band 5, LTE Band 41.

1.3. SPOT CHECK VERIFICATION DATA
Original model Spot check model
Band Test Item Worst Mode Frequency Test Limit SM-J810Y/DS Results | SM-J810G/DS Results Deviation Remark
FCCID : A3LSMJ810Y | FCCID : A3LSMJ810G
ERP GPRS 848.8 MHz 38.50 dBm 27.48 dBm 27.82 dBm 0.34dB
GSMS850
RSE GPRS 848.8 MHz -13.00 dBm -40.70 dBm -50.10 dBm -9.40 dB |3th Harmonic
EIRP GPRS 1880 MHz 33.00 dBm 26.16 dBm 25.94 dBm -0.22 dB
GSM1900
RSE GPRS 1850.2 MHz | -13.00 dBm -43.00 dBm -44.10 dBm -1.10 dB |3th Harmonic
WCDMA EIRP REL99 1852.4 MHz 33.00 dBm 19.36 dBm 18.82 dBm -0.54 dB
Band 2
RSE HSDPA 1852.4 MHz | -13.00 dBm -51.00 dBm -50.30 dBm 0.70 dB  [2nd Harmonic
A ERP REL99 846.6 MHz 38.50 dBm 17.90 dBm 17.13 dBm -0.77 dB
Band 5
o RSE REL99 846.6 MHz | -13.00dBm | -60.90 dBm -63.80dBm | -2.90dB |2nd Harmonic
LTE ERP 10M QPSK 844 MHz 38.50 dBm 19.12 dBm 18.36 dBm -0.76 dB
Band 5
o RSE | 10MQPSK | 844MHz | -13.00dBm | -52.50 dBm 5830 dBm | -5.80dB |2nd Harmonic
LTE EIRP 10M 16QAM | 2593 MHz 33.00 dBm 22.83 dBm 24.06 dBm 1.23dB
Band 41
RSE 10M 16QAM | 2501 MHz -25.00 dBm -36.30 dBm -41.10 dBm -4.80 dB  |3rd Harmonic

Comparison of two models, upper deviation is within 3dB range and all test results are under
FCC Technical Limits.
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1.4.

REFERENCE DETAIL

Reference application that contains the reused reference data.

. Type Folder
Eﬁ;;gment ng(t:arleDn ce Grant/Permissive ief?i::ear;icoen Test/RF | Report Tittle / Section
Change PP Exposure
FCC Report DTS
4788468750- Test WLAN /
E1V2 .
All sections
DTS A3LSMJ810Y Grant
4788468750- Test FCC Report BLE
E2V2 All sections
4788468750- FCC Report BT /
DSS A3LSMJ810Y Grant E3V?2 Test Al sections
DXX A3LSMJ810Y Grant 4788468750- | oy | FCC Report ANT+/
E4V2 All sections
FCC Report WWAN /
4788468750- All sections for
PCE A3LSMJ810Y Grant E5V?2 Test GSM. WCDMA,

LTE Band 5/41
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with following methods.

FCC CFR 47 Part 2.

FCC CFR 47 Part 22.

FCC CFR 47 Part 24.

FCC CFR 47 Part 27.

ANSI TIA-603-E, 2016

KDB 971168 D01 Power Meas License Digital Systems v03r01

ouprwONE

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 218 Maeyeong-ro,
Yeongtong-gu, Suwon-si, Gyeonggi-do,16675, Korea. Line conducted emissions are measured
only at the 218 address. The following table identifies which facilities were utilized for radiated
emission measurements documented in this report. Specific facilities are also identified in the
test results sections.

218 Maeyeong-ro
X] Chamber 1
X] Chamber 2
[ ] Chamber 3

UL Korea, Ltd. is accredited by IAS, Laboratory Code TL-637. The full scope of accreditation
can be viewed at http://www.iasonline.org/PDF/TL/TL-637.pdf.

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
EIRP = PSA reading with EUT worst orientation (dBm) + Path loss (dB) — cable
loss( between the SG and substitution antenna) + Substitution Antenna Factor
(dBi)
ERP = PSA reading with EUT worst orientation (dBm) + Path loss (dB) — cable
loss( between the SG and substitution antenna)
(Path loss = Signal generator output — PSA reading with substitution antenna)
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4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 2.32dB
Radiated Disturbance, Below 1GHz 3.86 dB
Radiated Disturbance, Above 1 GHz 5.97 dB

Uncertainty figures are valid to a confidence level of 95%.
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FCC ID: A3LSMJ810G

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a GSM/WCDMA/LTE Phone + BT/BLE , ANT+ and DTS b/g/n.
This test report addresses the WWAN operational mode.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum radiated ERP / EIRP output powers as follows:

GSM
FCC Part 22/24
Frequency Modulation Radiated
Band Range
[MHz] Peak Avg [dBm] Avg [mW]
GMSK
GSM850 824~849 GPRS 27.48 559.76
EGPRS 20.80 120.23
GMSK
GSM1900 1850~1910 GPRS 26.16 413.05
EGPRS 21.19 131.52
WCDMA
FCC Part 22/24
Frequency . ]
Band Range Modulation Radiated
[MHZ] Peak Avg [dBm] Avg [mW]
Band 5 824~849 REL99 17.90 61.66
HSDPA 16.54 45.08
Band2 | 1850-1910 |—~EE2S 19.36 86.30
HSDPA 18.47 70.31
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LTE Band 5
FCC Part 22
GBI BandWidth Modulation Radiated
Band Range
[MHZ] [MHz] Peak Avg [dBm] Avg [mW]

10 QPSK 19.12 81.66

16QAM 18.01 63.24

. QPSK 18.35 68.39

16QAM 17.91 61.80

Band 5 824 ~ 849

3 QPSK 18.40 69.18

16QAM 17.71 59.02

L4 QPSK 18.43 69.66

' 16QAM 17.56 57.02

LTE Band 41
FCC Part 27
FIequency | gandwidth Radiated
Band Range Modulation
[MHZ] [MHZz] Avg [dBm] Avg [mW]
20 QPSK 21.43 139.00
16QAM 21.90 154.88
15 QPSK 22.54 179.47
16QAM 21.78 150.66
Band 41 2496-2690

10 QPSK 21.90 154.88
16QAM 22.83 191.87
. QPSK 21.44 139.32
16QAM 20.97 125.03
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5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a internal antenna for the [List the bands supported] with a maximum peak
gain as follow:

Band Peak Gain (dBi)
GSM850 / WCDMA Band 5/LTE Band 5 -5.62
GSM1900 / WCDMA Band 2 -3.83
LTE Band 41 -1.63

5.4. WORST-CASE ORIENTATION

For GSM850 / WCDMA Band 5/ LTE 5/ LTE 41, the fundamental of the EUT was investigated in
three orthogonal orientations X, Y and Z it was determined that Z orientation was worst-case
orientation; therefore, all final radiated testing was performed with the EUT in Z orientation.

For GSM1900 / WCDMA Band, the fundamental of the EUT was investigated in three orthogonal
orientations X, Y and Z it was determined that X orientation was worst-case orientation;
therefore, all final radiated testing was performed with the EUT in X orientation.

Note : All radiated spurious tests were performed connected with earphone and charger for
evaluation of worst case mode.(For erp/eirp tests, the EUT didn’t connected with earphone and
charger)
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5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TA50IWE RC3J329DS-A- E N/A
Data Cable SAMSUNG ECB-DU68BWE N/A N/A
Earphone SAMSUNG EHS61ASFWE N/A N/A

/O CABLES

1 DC Power 1 Mini-USB Shielded 1.2m N/A
2 Audio 2 Mini-Jack | Unshielded 1.2m N/A
TEST SETUP

The EUT is continuously communicated to the call box during the tests.
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SETUP DIAGRAM FOR TESTS (CONDUCTED TEST SETUP)

Communication
Test Set

Combiner

Spectrum
Analyzer

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

Earphone

Communication
Test Set

AC Adapter

AC MAIN
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6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this

report:
Test Equipment List
Description Manufacturer Model S/N Cal Due
Antenna, Tuned Dipole
200~1000 MHZ ETS 3121D DB4 00164753 06-30-19
Antenna, Horn, 40 GHz ETS 3116C 00166155 12-04-19
Preamplifier ETS 3116C-PA 00168841 11-13-19
Antenna, Horn, 40 GHz ETS 3116C 00168645 12-04-19
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 750 08-31-19
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 845 08-31-19
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 749 09-14-19
Antenna, Horn, 18 GHz ETS 3115 00167211 10-14-18
Antenna, Horn, 18 GHz ETS 3115 00161451 03-10-19
Antenna, Horn, 18 GHz ETS 3117 00168724 05-31-19
Antenna, Horn, 18 GHz ETS 3117 00205959 11-29-18
Antenna, Horn, 18 GHz ETS 3117 00168717 05-31-19
Combiner WEINSCHEL 1575 2152 08-08-18
Communications Test Set R&S CMW500 115331 08-07-18
DC Power Supply Agilent/ HP E3640A MY54226395 08-07-18
Preamplifier, 1000 MHz Sonoma 310N 341282 08-09-18
Preamplifier, 1000 MHz Sonoma 310N 370599 08-10-18
Preamplifier, 1000 MHz Sonoma 310N 351741 08-07-18
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-08-18
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 2029169 08-11-18
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-08-18
Spectrum Analyzer, 44 GHz Agilent/ HP N9030A MY54490312 08-08-18
EMI Test Receive, 40 GHz R&S ESU40 100439 08-08-18
EMI Test Receive, 40 GHz R&S ESU40 100457 08-08-18
EMI Test Receive, 44 GHz R&S ESW40 101590 08-09-18
High Pass Filter 1.2GHz Micro-Tronics HPM50108-02 G005 08-09-18
High Pass Filter 1.2GHz Micro-Tronics HPM50108-02 G006 08-08-18
High Pass Filter 2.8GHz Micro-Tronics HPM50111-02 010 08-09-18
High Pass Filter 2.8GHz Micro-Tronics HPM50111-02 011 08-08-18
High Pass Filter 4GHz Micro-Tronics HPM50118-02 G001 08-09-18
High Pass Filter 4GHz Micro-Tronics HPM50118-02 G002 08-08-18
Attenuator PASTERNACK PE7087-10 A009 08-08-18
Attenuator PASTERNACK PE7087-10 A001 08-08-18
Attenuator PASTERNACK PE7087-10 A008 08-08-18
Attenuator PASTERNACK PE7087-10 2 08-10-18
Attenuator PASTERNACK PE7395-10 AO11l 02-12-19
Antenna, Loop, 9kHz-30MHz R&S HFH2-72 100418 10-26-19
Temperature Chamber ESPEC SH-642 93001109 08-08-18
UL Software
Description Manufacturer Model Version
Antenna port test software UL CLT Ver 2.4
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7. SUMMARY TABLE
oS I?art Test Description Test Limit [Test Condition| Test Result
Section
2.1049 Occupied Band width (99%) N/A Pass
22.917(a) Band Edge / Conducted
24.238(a) Spurious Emission 13dBm Pass
27.53(m) Conducted Spurious Emission -25 dBm Pass
27.53(m) Emission mask Section 9.2.2| Conducted Pass
See the RF exposure
test report.
2.1046 Conducted output power N/A (4788468750-51
FCC Report SAR)
22.355
24.235 Frequency Stability 2.5PPM Pass
27.54
22.913(a)(2) Effective Radiated Power 38.5 dBm Pass
24.232(c) Equivalent Isotropic Radiated
27.50(h)(2) Power 33dBm _ Pass
Radiated
22.917(2) -13dBm Pass
24.238(a) Radiated Spurious Emission
27.53 (m) -25dBm Pass
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FCCRule | Frequency Range | poer | FIEIUENY legon pesgnator|  Banawian | COTmraten
(W] [MHz]
GSM
22H 824.2 - 848.8 0.560 2.5 ppm 247TKGXW GSM850
22H 824.2 - 848.8 0.120 2.5 ppm 253KG7W EDGES850
24E 1850.2 - 1909.8 0.413 2.5 ppm 247TKGXW GSM1900
24E 1850.2 - 1909.8 0.132 2.5 ppm 248KG7TW EDGE1900
WCDMA
22H 826.4 - 846.6 0.062 2.5 ppm 4M14FOW WCDMA B5
24E 1852.4 - 1907.6 0.086 2.5 ppm 4M16FOW WCDMA B2
LTE Band 5
22H 829.0 - 844.0 0.082 2.5ppm 8MO6GTW 10 QPSK
22H 829.0 - 844.0 0.063 2.5 ppm 8MI7D7TW 10 16QAM
LTE Band 41
27M 2506.0 - 2680.0 0.139 2.5 ppm 17MOG7TW 20 QPSK
27M 2506.0 - 2680.0 0.155 2.5 ppm 17MOD7W 20 16QAM
27M 2503.5-2682.5 | 0179 | 2.5ppm 13MAG7W 15 QPSK
27M 2501.0 - 2685.0 0.192 2.5 ppm 8M97D7TW 10 16QAM
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8. PEAK TO AVERAGE RATIO

Test Procedure
Per KDB 971168 D01 Power Meas License Digital Systems v03r01,;

The transmitter output was connected to a CMW500 Test Set and configured to operate at maximum
power. The PAR were measured on the Spectrum Analyzer.

Test Spec

In addition, when the transmitter power is measured in terms of average value, the peak-to-average ratio
of the power shall not exceed 13 dB.

8.1. CONDUCTED PEAK TO AVERAGE RESULT
GSM
Band Channel f [MHZz] Mode Ratio [dB] Limit [dB]
GPRS 0.46
GSM850 190 836.6
EGPRS 3.40
13.00
GPRS 0.35
GSM1900 661 1880.0
EGPRS 3.48
WCDMA
Band Channel f [MHZ] Mode Ratio [dB] Limit [dB]
REL99 2.93
Band 5 4183 836.6
HSDPA 3.09
13.00
REL99 2.83
Band 2 9400 1880.0
HSDPA 2.97
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LTES
Band BW [MHz] | Channel f [MHZ] Mode Ratio [dB] Limit [dB]
QPSK 3.42
10
16QAM 4.21
QPSK 3.42
5
16QAM 4.17
Band 5 20525 836.5 13.00
QPSK 3.44
3
16QAM 4.23
QPSK 3.46
1.4
16QAM 4.24
LTE 41
Band BW [MHz] | Channel f [MHZ] Mode Ratio [dB] Limit [dB]
20 QPSK 4.64
16QAM 6.10
15 QPSK 5.32
16QAM 6.09
Band 41 40620 2593 Q
10 QPSK 4.71 13.00
16QAM 6.12
5 QPSK 5.31
16QAM 5.89
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8.2.

CONDUCTED PEAK TO AVERAGE PLOTS
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9. LIMITS AND CONDUCTED RESULTS
9.1. OCCUPIED BANDWIDTH

RULE PART(S)
FCC: §2.1049

LIMITS
For reporting purposes only

TEST PROCEDURE

The transmitter output was connected to a calibrated coaxial cable and coupler, the other end of which
was connected to a spectrum analyzer. The occupied bandwidth was measured with the spectrum
analyzer at the low, middle and high channel in each band. The -26dB bandwidth was also measured and
recorded.

(KDB 971168 D01 Power Meas License Digital Systems v03r01)

9.1.1. OCCUPIED BANDWIDTH RESULTS

GSM
Band Mode Channel f [MHZz] 99% BW [KHZ] 26dB BW [KHZz]

128 824.2 246.89 321.6
GPRS 190 836.6 244.07 307.4
251 848.8 247.27 313.2

GSM850
128 1850.2 253.01 318.7
EGPRS 190 1880.0 251.36 314.3
251 1909.8 233.67 290.2
512 1850.2 243.41 321.1
GPRS 661 1880.0 242.62 319.9
810 1909.8 246.91 319.7

GSM1900
512 1850.2 247.78 310.9
EGPRS 661 1880.0 241.26 310.3
810 1909.8 229.61 293.3
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WCDMA
Band Mode Channel f [MHZ] 99% BW [MHZ] 26dB BW [MHZ]
4132 826.4 4.1325 4.681
REL99 4183 836.6 4.1367 4.674
4233 846.6 4.1326 4.691
Band 5
4132 826.4 4.1225 4.689
HSDPA 4183 836.6 4.1369 4.671
4233 846.6 4.1267 4.657
9262 1852.4 4.1366 4.709
REL99 9400 1880.0 4.1411 4.707
9538 1907.6 4.1558 4.701
Band 2
9262 1852.4 4.1353 4.681
HSDPA 9400 1880.0 4.1492 4.673
9538 1907.6 4.1524 4.697
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LTE Band 5
Band BW [MHz] | Channel f [MHZ] Mode 99% BW [MHZ] 26dB BW [MHz]

QPSK 8.9365 9.859

20450 829.0
16QAM 8.9279 9.836
QPSK 8.9568 9.822

10 20524 836.5
16QAM 8.9537 9.798
QPSK 8.9431 9.818

20599 844.0
16QAM 8.9668 9.814
QPSK 4.5044 4,958

20425 826.5
16QAM 4.4874 4,950
QPSK 4.4890 4,948

5 20524 836.5
16QAM 4.4902 4.948
QPSK 4.4869 4.926

20624 846.5
16QAM 4.4795 4.920

Band 5

QPSK 2.6889 2.976

20415 825.5
16QAM 2.6917 2.958
QPSK 2.6940 2.976

3 20524 836.5
16QAM 2.6938 2.978
QPSK 2.6928 2.958

20634 847.5
16QAM 2.6849 2.974
QPSK 1.0947 1.299

20407 824.7
16QAM 1.0847 1.273
QPSK 1.0839 1.278

1.4 20524 836.5
16QAM 1.0841 1.273
QPSK 1.0897 1.311

20624 848.3
16QAM 1.0949 1.299
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LTE Band 41
Band BW [MHz] | Channel f [MHZ] Mode 99% BW [MHZ] 26dB BW [MHZ]

QPSK 17.877 20.29

35970 2506.0
16QAM 17.852 19.10
QPSK 17.900 19.44

20 40620 2593.0
16QAM 17.885 19.21
QPSK 17.858 19.55

41490 2680.0
16QAM 17.843 19.41
QPSK 13.409 14.58

39725 2503.5
16QAM 13.412 14.55
QPSK 13.423 14.58

15 40620 2593.0
16QAM 13.446 14.78
QPSK 13.427 14.64

41515 2682.5
16QAM 13.435 15.15

Band 41

QPSK 8.9711 10.18

39700 2501.0
16QAM 8.9588 9.963
QPSK 8.9445 9.789

10 40620 2593.0
16QAM 8.9714 9.720
QPSK 8.9460 9.824

41540 2685.0
16QAM 8.9459 9.792
QPSK 4.4854 4971

39675 2498.5
16QAM 4.4792 4.962
QPSK 4.4925 5.065

5 40620 2593.0
16QAM 4.4806 4.925
QPSK 4.4997 5.120

41565 2687.5
16QAM 4.4922 4.950
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9.1.2. OCCUPIED BANDWIDTH PLOTS

GSM 850
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[#Res BW 10 kHz #VBW 30 kHz Sweep 10.67 ms, [#Res BW 10 kHz #VBW 30 kHz Sweep 10.67 ms|
Occupied Bandwidth Total Power 38.4 dBm Occupied Bandwidth Total Power 31.2dBm
246.89 kHz 253.01 kHz
Transmit Freq Error =118 Hz OBW Power 99.00 % Transmit Freq Error -2.528 kHz OBW Power 99.00 %
x dB Bandwidth 321.6 kHz xdB -26.00 dB x dB Bandwidth 318.7 kHz xdB -26.00 dB

GSM850 GPRS Low channel

GSMB850 EGPRS Low channel

e Sy Rty UL R 8B TRT | CLT A D e Sy ety UL R 8B ST A e
RL 1 [: 1 SE-INT 15K __08:07:3% PM May 00, 2018 RL 1 [: SE-INT 15K __08:08:53 PMMay 00, 2018
E—mn,—\me, Teq 836, L S Radio Std: None E—mn,—\me, Teq 836, L S Radio Sta: None
HEGainton | #Anen: 3448 Radio Device: BTS AFGanton | #Amen: 348 Radio Device: BTS
h dBd Ref 38.00 dBm h dBidiv Ref 38.00 dBm
og og
850 ‘Center 836.6 MHz Span 1 MHz ‘Center 836.6 MHz Span 1 MHz
[#Res BW 10 kHz #VBW 30 kHz Sweep 10.67 ms| [#Res BW 10 kHz #VBW 30 kHz Sweep 10.67 ms|
Occupled Bandwidth Total Power 38.4 dBm Occupied Bandwidth Total Power 31.8 dBm
244.07 kHz 251.36 kHz
Transmit Freq Error 469Hz  OBW Power 89.00 % Transmit Freq Error 5413kHz  OBW Power 89.00 %
x dB Bandwidth 307.4kHz  xdB -26.00 dB x dB Bandwidth 3143kHz  xdB 26,00 dB

GSM850 GPRS Mid channel

GSM850 EGPRS Mid channel

P — T | =o
kL 1 [: 1 E.INT) ) _08:08:00 PM May 00, 2018 kL 1 [: EINT| 15K __08:00:13 PMMay 09, 2018
o e e e SO Lol o e e ey S Lol
#FGainLow #Atten: 34 dB Radio Device: BTS #FGainLow #Arnen: 34 dB Radio Device: BTS

b dBid Ref 38.00 dBm b dBidiv Ref 38.00 dBm
[Center 848.8 MHz Span 1 MHz [Center 848.8 MHz Span 1 MHz
[#Res BW 10 kHz #VBW 30 kHz Sweep 10.67 ms| [#Res BW 10 kHz #VBW 30 kHz Sweep 10.67 ms|

Occupied Bandwidth Total Power 38.3 dBm Occupied Bandwidth Total Power 33.2dBm

247.27 kHz 233.67 kHz
Transmit Freq Error 110 Hz OBW Pawer 99.00 % Transmit Freq Error 2.344 kHz OBW Pawer 99.00 %
x dB Bandwidth 313.2 kHz xdB -26.00 dB x dB Bandwidth 200.2 kHz xdB -26.00 dB

GSM850 GPRS High channel

GSM850 EGPRS High channel
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GSM 1900

GSM
1900

Ehu-'vns.mu,mm YEE B Do 122007 CLT 24

WL e "
‘Center Freg: 1.650200000 Gz

enter Freq 1. Sontar Freq 1

07.02:38 3y 09,2035
Radia Std: None

Ehu-'vns.mu,mm YEE B Do 0BT CUT 24

WL e "
‘Center Freg: 1.650200000 Gz

enter Freq 1. Sontar Freq 1

07,0352 w3y 09,2035
Radia Std: None

AvgHold: 1040 AvgHold: 010
#FGainLow #Atwen: 34 dB Radio Device: BTS #FGainLow #Aren: 34 dB Radio Device: BTS
0daidy  Ref 38.00 dBm (oduiay Ref 38.00 dBm
0 on
Center 1.85 GHz Span 1 MHz Center 1.85 GHz Span 1 MHz
#Res BIW 10 kHz #VBW 30 kHz Sweep 10.67 ms| #Res BIW 10 kHz #VBW 30 kHz Sweep 10.67 ms,
Occupled Bandwidth Total Power 35.8 dBm Occupled Bandwidth Total Power 30.8 dBm
243.41 kHz 247.78 kHz
Transmit Freq Error 389Hz  OBW Power 99.00 % Transmit Freq Error 621Hz  OBW Power 99.00 %
x dB Bandwidth 321.1 kHz xdB -26.00 dB x dB Bandwidth 310.9 kHz xdB -26.00 dB

GSM1900 GPRS Low channel

GSM1900 EGPRS Low channel

FGainLow

Ewww-mnw\-mxmnmu

WL T . :“_
‘Center Freq: 1.690000000 Gz

enter Freq 1. L it

Avgioid:= 1040

#Anen: 34 4B

7.03.59 P ey 00,2038
Radio Std: None

Radio Device: BTS

HIFGain-Law

Ewww-mnw\-m:mmnu

WL T . :“_
‘Center Freq: 1.690000000 Gz

enter Freq 1. L it

AvgiHold: 10140

#Anen: 34 4B

07,0443 P ey 00,2038
Radia Std: None

Radio Device: BTS

0 dBidiv Ref 38.00 dBm

0 dBidiv Ref 38.00 dBm
o8

‘Center 1.88 GHz

Span 1 MHz

‘Center 1.88 GHz

Span 1 MHz

[#Res BW 10 kHz #VBW 30 kHz Sweep 10.67 ms| [#Res BW 10 kHz #VBW 30 kHz Sweep 10.67 ms|
Occupied Bandwidth Total Power 35.5 dBm Occupied Bandwidth Total Power 30.7 dBm
242.62 kHz 241.26 kHz
Transmit Freq Error -441Hz  OBW Power 89.00 % Transmit Freq Error 1574 kHz  OBW Power 89.00 %
x dB Bandwidth 319.9kHz  xdB -26.00 dB x dB Bandwidth 310.3kHz  xdB -26.00 dB

GSM1900 GPRS Mid channel

GSM1900 EGPRS Mid channel

e
E!\. ; o e

i Canta Freq 1909000000 G
jcenter Treq 1. Run AvgiHold: 1010

7.03.30 P ey 00,2035
Radio Std: None

T RS O G R Do TR T
E i ; o e
i Canta Freq 1909000000 G
feenter Treq £ Trig Froe um o 1040

7,04 34 P ey 00,2038
Radia Std: None

Trig: Free
#FGainLow M:M-MHE Radio Device: BTS #FGainLow #Arnen: 34 dB Radio Device: BTS
"i'dﬂ‘n:. Ref 38.00 dBm "i'dﬂ‘n:. Ref 38.00 dBm
on on

‘Center 1.91 GHz Span 1 MHz ‘Center 1.91 GHz Span 1 MHz
[#Res BW 10 kHz #VBW 30 kHz Sweep 10.67 ms| [#Res BW 10 kHz #VBW 30 kHz Sweep 10.67 ms|

Occupied Bandwidth Total Power 36.0 dBm Occupied Bandwidth Total Power 32.8 dBm

246.91 kHz 229.61 kHz
Transmit Freq Error 835Hz  OBW Power 89.00 % Transmit Freq Error <1.32TkHz  OBW Power 89.00 %
x dB Bandwidth 319.7kHz  xdB -26.00 dB x dB Bandwidth 2033kHz  xdB -26.00 dB

GSM1900 GPRS High channel

GSM1900 EGPRS High channel
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WCDMA Band 5

Ewww-m G0 8 Do AT LT 4 Ty Ewww-m SGRE R Dot 1 AVTT\ LT, 14 =y
R T © I e T Toh AT 07,454 P iz 00, 208 RL T : e T Toh AT 078744 P 00, 038
enter Freq 826. L o P TRANOMAL Radio Std: None enter Freq 826. L S P IANNOML o Radio Std: None
A GainLow hten: 30 dB Radio Device: BTS [ #hten: 30 4B Radio Device: BTS

i dBidiv Ref 30.00 dBm i dBidiv Ref 30.00 dBm

og og
[Center 826.4 MHz ‘Span 10 MHz [Center 826.4 MHz ‘Span 10 MHz
[#Res BIW 51 kHz #VBW 150 kHz Sweep 5.333 ms| [#Res BIW 51 kHz #VBW 150 kHz Sweep 5.333 ms|

Occupled Bandwidth Total Power 32.3 dBm Occupled Bandwidth Total Power 31.3 dBm

4.1325 MHz 4.1225 MHz
Transmit Freq Error 5.154 kHz OBW Power 99.00 % Transmit Freq Error -3.616 kHz OBW Power 99.00 %
x dB Bandwidth 4.681 MHz xdB -26.00 dB x dB Bandwidth 4.689 MHz xdB -26.00 dB

REL99 Low channel

HSDPA Low channel

Ewww-m G0 8 Do AT LT 4 = Ewwwm AGHE 8 Do LAVINT\ CLT 4 =Ry
KL : e Tow 0716412 P 0, 208 RL : e Tow 0714742 P 0, 208
‘Center Freq: §36.600000 MH Radia Sid: None ‘Center Freq: §36.600000 MH Radia Sid: None
shrolics - l::“ﬁmmﬂm Al\rqlliold 10M0 ° o shrolics - l::“ﬁmmﬂm Al\rqlliold 1040 " o
HEGalncLow #aten: 30 4B Radio Device: BTS SiFGain-Low #Atien: 30 4B Radio Device: BTS
":' dBdiv Ref 30.00 dBm ‘ dBdiv Ref 30.00 dBm
og og
Band 5
‘Center 836.6 MHz ‘Span 10 MHz ‘Center 836.6 MHz ‘Span 10 MHz
[#Res BIW 51 kHz #VBW 150 kHz Sweep 5.333 ms| [#Res BIW 51 kHz #VBW 150 kHz Sweep 5.333 ms|
Occupied Bandwidth Total Power 32.1 dBm Occupied Bandwidth Total Power 31.3 dBm
4.1367 MHz 4.1369 MHz
Transmit Freq Error -56 Hz OBW Power 99.00 % Transmit Freq Error -3.593 kHz OBW Power 99.00 %
x dB Bandwidth 4.674 MHz x dB -26.00 dB x dB Bandwidth 4.671 MHz x dB -26.00 dB

REL99 Mid channel

HSDPA Mid channel

07.5:10 w3y 09,2035

ey Sprei Aty UL EOE | Do 120/ CLT 2K Ve Sptemm R UL BT B B VAT | ELT A
enter Froq 846, o L —— e fad o swer Froq 845, B L — i £a0: W
#FGainLow shtien: 30 4B Radio Device: BTS A GaincLow #Aen: 30 4B Radio Device: BTS
10 dsay Ref 25.00 dBm 10 dsiay Ref 30.00 dBm
o9 og
Center 846.6 MHz Span 10 MHz Center 846.6 MHz Span 10 MHz
#Res BIW 51 KkHz #VBIW 150 kHz Sweep 5.333ms| #Res BIW 51 KkHz #VBIW 150 kHz Sweep 5333 ms,
Occupled Bandwidth Total Power 32.3dBm Occupied Bandwidth Total Power 31.4 dBm
4.1326 MHz 4.1267 MHz
Transmit Freq Error -12.435 kHz OBW Power 99.00 % Transmit Freq Error <13.916 kHz OBW Power 99.00 %
x dB Bandwidth 4.691 MHz x dB -26.00 dB x dB Bandwidth 4.657 MHz x dB -26.00 dB

REL99 High channel

HSDPA High channel
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WCDMA Band 2

073155 w3y 09, 203

Voo Sptem Rk UL BT B B T30 T CUT A Ve Sptemm R UL BT B B VAT | ELT A
E WL e " E WL o "
enter Freq 1. oo oo Radio Std: None enter Freq 1. ot oo Radio Std: None
#FGainLow #Atten: 30 dB Radio Device: BTS #FGainLow #Aren: 30 dB Radio Device: BTS
(0daisn  Ref 30.00 dBm (0daisn  Ref 30.00 dBm
og °g
Center 1.852 GHz Span 10 MHz Center 1.852 GHz Span 10 MHz
[#Res BW 51 kHz #VBW 150 kHz Sweep 5.333 ms, [#Res BW 51 kHz #VBW 150 kHz Sweep 5.333 ms|
Occupied Bandwidth Total Power 309 dBm Occupied Bandwidth Total Power 30.0 dBm
4.1366 MHz 4.1353 MHz
Transmit Freq Error 276 Hz OBW Power 99.00 % Transmit Freq Error -2.744 kHz OBW Power 99.00 %
x dB Bandwidth 4.709 MHz xdB -26.00 dB x dB Bandwidth 4.681 MHz xdB -26.00 dB

REL99 Low channel HSDPA Low channel

e e =T=] e e —_—
kL T [ T SE:INT 1GH ALT __07:30:31 PM My 00, 2018 KL T [ SE-INT IGH ALT __07:32:34 PMMay 09, 2018
E;—imﬁmm —_— o oy . E;—imﬁmm —_— o oy Rt S Mo
#HFGainLow #Amen: 30 dB Radio Device: BTS #FGainLow SAren: 30 dB Radio Device: BTS
1 dBidiv Ref 30.00 dBm 1 dBidiv Ref 30.00 dBm
Band 2
‘Center 1.88 GHz Span 10 MHz ‘Center 1.88 GHz Span 10 MHz
[#Res BW 51 kHz #VBW 150 kHz Sweep 5.333ms [#Res BW 51 kHz #VBW 150 kHz Sweep 5333 ms
Occupied Bandwidth Total Power 30.6 dBm Occupied Bandwidth Total Power 29.6 dBm
4.1411 MHz 4.1492 MHz
Transmit Freq Error -576 Hz OBW Power 99.00 % Transmit Freq Error -5.532 kHz OBW Power 99.00 %
x dB Bandwidth 4.707 MHz x dB -26.00 dB x dB Bandwidth 4.673 MHz x dB -26.00 dB

REL99 Mid channel HSDPA Mid channel

7.30.59 P ey 00,2038 07.33.52 P ey 00,2038
Radio Std: None Radia Std: None

T RS O G R Do TR T
E i ; o e
i Canta Freq 1907600000 G
feenter Treq £ Trig: Free um Avaold >0

HIFGain-Law

T e e WD RO
E s : - .

- Caiar Freg: 1 5aTe00000 Gz
fconter Freq 1. AvgiHold:>10/10

Trig: Free Run
FGainLow Radia Device: BTS Radio Device: BTS

10 dBdiv Ref 30.00 dBm 10 dBdiv Ref 30.00 dBm

[Center 1.908 GHz ‘Span 10 MHz [Center 1.908 GHz ‘Span 10 MHz
[#Res BIW 51 kHz #VBW 150 kHz Sweep 5.333 ms| [#Res BIW 51 kHz #VBW 150 kHz Sweep 5.333 ms|
Occupled Bandwidth Total Power 30.9 dBm Occupled Bandwidth Total Power 20.9 dBm
4.1558 MHz 4.1524 MHz
Transmit Freq Error -1.219 kHz OBW Power 99.00 % Transmit Freq Error -5.652 kHz OBW Power 99.00 %
x dB Bandwidth 4.701 MHz xdB -26.00 dB x dB Bandwidth 4.697 MHz xdB -26.00 dB

REL99 High channel HSDPA High channel
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LTE Band 5

Voo Sptem Rk UL BT B B T30 T CUT A = Ve Sptemm R UL BT B B VAT | ELT A =T
E WL o " 03.05:08 E i e " 03.09:38 Py 0, 208
enter Freq 820, o T Radio Std: None enter Freq 820, L Crecemmenen Radio Std: None
#FGainLow #Atten: 32 dB Radio Device: BTS #FGainLow #Amen: 32 dB Radio Device: BTS
10 dBia Ref 30.00 dBm (0daisn  Ref 30.00 dBm
og ‘ og
Center 829 MHz Span 15 MHz Center 829 MHz Span 15 MHz
[#Res BW 150 kHz #VBW 470 kHz Sweep 1.333ms, [#Res BW 150 kHz #VBW 470 kHz Sweep 1.333 ms|
Occupied Bandwidth Total Power 31.7 dBm Occupied Bandwidth Total Power 30.8 dBm
8.9365 MHz 8.9279 MHz
Transmit Freq Error -2.797 kHz OBW Power 99.00 % Transmit Freq Error -29 Hz OBW Power 99.00 %
x dB Bandwidth 9.859 MHz xdB -26.00 dB x dB Bandwidth 9.836 MHz xdB -26.00 dB

10MHz QPSK Low channel

10MHz 16QAM Low channel

o S Rt UL G # B T (I D e S Rt UL G # B T |G T ==
E 45 : e o o5 0 s v 10,2013 E i : e o G303 10,2038
enter Freq 836. L Gmersmsmmns Radio Sid: None enter Freq 836. L Gmersmsmmns Radio Sic: None
#FGainLow #Atten: 32 dB Radio Device: BTS #FGainLow #Anen: 32 dB Radio Device: BTS
(0duiay Ref 30.00 Bm (oduiay Ref 30.00 dBm
og ]
Band 5
10MHz Center 836.5 MHz Span 15 MHz Center 836.5 MHz Span 15 MHz
[#Res BW_ 150 kHz #VBIW 470 kHz Sweep 1333 ms| [#Res BW_ 150 kHz #VBIW 470 kHz Sweep 1333 ms
Occupled Bandwidth Total Power 31.6 dBm Occupled Bandwidth Total Power 30.7 dBm
8.9568 MHz 8.9537 MHz
Transmit Freq Error 8939kHz  OBW Power 99.00 % Transmit Freq Error 7.302kHz  OBW Power 99.00 %
x dB Bandwidth 9.822 MHz xdB -26.00 dB x dB Bandwidth 9.798 MHz xdB -26.00 dB

10MHz QPSK Mid channel

10MHz 16QAM Mid channel

Ew»«w—-w-m G0 8 Do AT LT 4 =Ny Ewww-m AGHE 8 Do LAVINT\ CLT 4 =Ny
RL T T I 1o 03.46:83 Py 10,208 RL T : u 031145 Py 1, 2038
enter Fraq B44. oo BAROMAL ooto Radio Std: None enter Fraq B44. oo BAROMAL ooto Radio Std: None
A GainLow hten: 32 dB Radio Device: BTS [ #htten: 32 4B Radio Device: BTS

k 0 dB/ds Ref 30.00 dBm k 0 d&div Ref 30.00 dBm

og og |
‘Center 844 MHz ‘Span 15 MHz ‘Center 844 MHz ‘Span 15 MHz
#Res BIW 150 kHz #VBW 470 kHz Sweep 1.333 ms| #Res BIW 150 kHz #VBW 470 kHz Sweep 1.333 ms|

Occupled Bandwidth Total Power 31.6 dBm Occupled Bandwidth Total Power 30.7 dBm

8.9431 MHz 8.9668 MHz
Transmit Freq Error -7.946 kHz OBW Power 99.00 % Transmit Freq Error -21.101 kHz OBW Power 99.00 %
x dB Bandwidth 9.818 MHz xdB -26.00 dB x dB Bandwidth 9.814 MHz xdB -26.00 dB

10MHz QPSK High channel

10MHz 16QAM High channel
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Ew»«w—-w-m G0 8 Do AT LT 4 =Ny Ewww-m AGHE 8 Do LAVINT\ CLT 4 =Ny
R T © I e T 1o 0815557 Ptz 00, 208 R T © e T 1o 08.54.30 Py 00, 2038
enter Freq 826. i I Radio Std: None enter Freq 826. L o PN TRRNOMAL Radio Std: None
A GainLow hten: 32 dB Radio Device: BTS [ #htten: 32 4B Radio Device: BTS

‘ dBdiv Ref 30.00 dBm ‘ dBdiv Ref 30.00 dBm

og og
[Center 826.5 MHz Span 7.5 MHz, [Center 826.5 MHz Span 7.5 MHz,
[#Res BW 75 kHz #VBW 220 kHz Sweep 4 ms. [#Res BW 75 kHz #VBW 220 kHz Sweep 4 ms.

Occupled Bandwidth Total Power 31.5 dBm Occupled Bandwidth Total Power 30.4 dBm

4.5044 MHz 4.4874 MHz
Transmit Freq Error -12.314 kHz OBW Power 99.00 % Transmit Freq Error -1.712 kHz OBW Power 99.00 %
x dB Bandwidth 4.958 MHz xdB -26.00 dB x dB Bandwidth 4.950 MHz xdB -26.00 dB

5MHz QPSK Low channel

5MHz 16QAM Low channel

e S Rty L R 8B TRT | CLT A D e Sy Rty L R8BSV TR =T
E i e . 05545 w00, 015 E i e . 0555 14wy 00, 013
‘Gerer Freg: 838 500000 MK Riadio Sud: None ‘Gerer Freg: 838 500000 MK Fadio Sud: None
Center Frog 256 iy Fresn s o Bt Center Frog 256 iy Fresn s e e
HEGonton | #AUan: 3248 Radio Davice: aTS SGanton | #ATeN: 3208 Radio Davice: ITS
1040, Ref 30.00 dBm 10 dBva Ref 30.00 dBm
og og
Band 5
5MHz Center 836.5 MHz Span7.5 MHz Center 836.5 MHz Span7.5 MHz
[#Res BIW 75 kHz #VBW 220 kHz Sweep 4 ms [#Res BIW 75 kHz #VBW 220 kHz Sweep 4 ms
Occupied Bandwidth Total Power 31.4 dBm Occupied Bandwidth Total Power 30.4 dBm
4.4890 MHz 4.4902 MHz
Transmit Freq Error 419 Hz OBW Power 99.00 % Transmit Freq Error -4.515 kHz OBW Power 99.00 %
x dB Bandwidth 4948MHz  xdB -26.00 dB x dB Bandwidth 4948 MHz  xdB -26.00 dB

5MHz QPSK Mid channel

5MHz 16QAM Mid channel

05:56.08 M3y 09,2035

ey Sprei Aty UL EOE | Do 120/ CLT 2K =T ey Syt Aty UL EOE | Do /30T LT, 2K
cencr Frea 34 il S I e I S
#FGainLow htien: 32 4B Radio Device: BTS A GaincLow #Aen: 3248 Radio Device: BTS
j0dady  Ref 30.00 dBm j0daidy  Ref 30.00 dBm
og og
Center 846.5 MHz Span 7.5 MHz Center 846.5 MHz Span 7.5 MHz
[#Res BW 75 kHz #VBW 220 kHz Sweep 4 ms. [#Res BW 75 kHz #VBW 220 kHz Sweep 4 ms.
Occupled Bandwidth Total Power 31.4 dBm Occupled Bandwidth Total Power 30.4 dBm
4.4869 MHz 4.4795 MHz
Transmit Freq Error =7.350 kHz OBW Power 99.00 % Transmit Freq Error <10.751 kHz OBW Power 99.00 %
x dB Bandwidth 4.926 MHz x dB -26.00 dB x dB Bandwidth 4.920 MHz x dB -26.00 dB

5MHz QPSK High channel

5MHz 16QAM High channel
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e e U T T =T Fersa S R~ UL GBS R ot TUAT | LT 21 T
kL 1 [: 1 EINT| 15K __08:48:5% PH May 00, 2018 kL T [ EINT| 15K __0E:40:22 PMMay 00, 2018
Er—m-;mnz—\me, Teq 825 L Gmerscmsaens Radio Stc: None Er—m-;mn,—\me, Teq 825 L Gmersemsmeonn Radio Sic: None
#FGainLow #Atten: 32 dB Radio Device: BTS #FGainLow #Amen: 32 dB Radio Device: BTS
10dzay Ref 30.00 dBm 0dzay Ref 3000 dBm
°g ‘ °g
iCenter 8255 MHz Span 4.5 WHz iCenter 8255 MHz Span 4.5 WHz
#Res BIW 47 kHz #VBW 130 kHz Sweep 2.667 ms| #Res BIW 47 kHz #VBW 130 kHz Sweep 2.667 ms
Occupled Bandwidth Total Power 31.5 dBm Occupied Bandwidth Total Power 30.6 dBm
2.6889 MHz 2.6917 MHz
Transmit Freq Error 4.042 kHz OBW Power 99.00 % Transmit Freq Error -1.39TkHz  OBW Power 99.00 %
x dB Bandwidth 2.976 MHz xdB -26.00 dB x dB Bandwidth 2.958 MHz xdB -26.00 dB

3MHz QPSK Low channel

3MHz 16QAM Low channel

Ewww-m TGN R e BT CUT A T Ewww-m YGRE\R Dot SR CLT 24 ==
WL e " 08.85:53 vy 09, 2038 i e " 08:50: Py 03, 2016
‘Center Freq: 835500000 M Radio Std: Hone ‘Center Freq: 835500000 M Radio Std: Hone
Conter Freq 836, Trg Frewmin p—— o st Conter Freq 836, Trg Frewmin p—— e seten
#FGainLow htien: 32 4B Radio Device: BTS A GaincLow #Aen: 3248 Radio Device: BTS
10400, Ref 30.00 dBm 1040, Ref 30.00 dBm
°g °g |
Band 5
3MHz Center 8365 MHz Span 4.5 MHz Center 8365 MHz Span 4.5 MHz
[#Res BW 47 kHz #VEW 130 kHz Sweep 2.667 ms, [#Res BW 47 kHz #VEW 130 kHz Sweep 2.667 ms|
Occupled Bandwidth Total Power 31.5 dBm Occupled Bandwidth Total Power 30.4 dBm
2.6940 MHz 2.6938 MHz
Transmit Freq Error -4.798 kHz OBW Power 99.00 % Transmit Freq Error -47 Hz OBW Power 99.00 %
x dB Bandwidth 2.976 MHz x dB -26.00 dB x dB Bandwidth 2.978 MHz x dB -26.00 dB

3MHz QPSK Mid channel

3MHz 16QAM Mid channel

055110 M3y 09, 203

ey Sprei Aty UL EOE | Do 120/ CLT 2K =T ey Syt Aty UL EOE | Do /30T LT, 2K
cencr Frea 7. Bl S I e TN S
#FGainLow htien: 32 4B Radio Device: BTS A GaincLow #Aen: 3248 Radio Device: BTS
j0daidy  Ref 30.00 dBm j0dady  Ref 30.00 dBm
og og |
Center 847.5 MHz Span 4.5 MHz Center 847.5 MHz Span 4.5 MHz
[#Res BW 47 kHz #VBW 130 kHz Sweep 2.667 ms, [#Res BW 47 kHz #VBW 130 kHz Sweep 2.667 ms|
Occupled Bandwidth Total Power 31.4 dBm Occupled Bandwidth Total Power 30.3 dBm
2.6928 MHz 2.6849 MHz
Transmit Freq Error =1.499 kHz OBW Power 99.00 % Transmit Freq Error =3.780 kHz OBW Power 99.00 %
x dB Bandwidth 2.958 MHz x dB -26.00 dB x dB Bandwidth 2.974 MHz x dB -26.00 dB

3MHz QPSK High channel

3MHz 16QAM High channel
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enter Freq 824,

‘Canter Freq: 824.700000 MHz
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n 08.45.48 P ey 00,2035
Radia Std: None

Trig: Fi AvgHold: 1040 Trig: Fi AvgHold: 1040
#FGainLow #Atten: 32 dB Radio Device: BTS #FGainLow #Amen: 32 dB Radio Device: BTS
10dzay Ref 30.00 dBm 10dzay Ref 30.00 dBm
°g °g
iCenter 824.7 MHz Span 2.1 MHz iCenter 824.7 MHz Span 2.1 MHz
#Res BIW 22 kHz #VBW 62 kHz Sweep 5.333 ms| #Res BIW 22 kHz #VBW 62 kHz Sweep 5.333ms
Occupled Bandwidth Total Power 31.2 dBm Occupied Bandwidth Total Power 30.2 dBm
1.0947 MHz 1.0847 MHz
Transmit Freq Error 4.172kHz  OBW Power 99.00 % Transmit Freq Error 754Hz  OBW Power 99.00 %
x dB Bandwidth 1.209 MHz xdB -26.00 dB x dB Bandwidth 1.273 MHz xdB -26.00 dB

1.4MHz QPSK Low channel

1.4MHz 16QAM Low channel

e S Rty L R 8B TRT | CLT A D e Sy Rty L R8BSV TR =T
E i e . oersi4e oy 09,2038 E (s e » 054542y 00, 013
‘Gerer Freg: 838 500000 MK Riadio Sud: Hone ‘Gerer Freg: 838 500000 MK Fadio Sud: None
Center Frog 256 iy Fresn s o Bt Center Frog 256 iy Fresn s e e
HEGonton | #AUan: 3248 Radio Davice: aTS SGanton | #ATeN: 3208 Radio Davice: ITS
0oy Ref 30.00 dBm odzidy  Ref 30.00 dBm
o0 og
Band 5
1.4MHz Center 836.5 MHz Span 2.1 MHz Center 836.5 MHz Span 2.1 MHz
' [#Res BW_ 22 kHz #VBW 62 kHz Sweep 5.333ms [#Res BW_ 22 kHz #VBW 62 kHz Sweep 5333 ms,
Occupled Bandwidth Total Power 31.0 dBm Occupled Bandwidth Total Power 30.2 dBm
1.0839 MHz 1.0841 MHz
Transmit Freq Error 3.552 kHz OBW Power 99.00 % Transmit Freq Error 163 Hz OBW Power 99.00 %
x dB Bandwidth 1278 MHz  xdB -26.00 dB x dB Bandwidth 1.273MHz  xdB -26.00 dB

1.4MHz QPSK Mid channel

1.4MHz 16QAM Mid channel

ey Sprei Aty UL EOE | Do 120/ CLT 2K =T ey Syt Aty UL EOE | Do /30T LT, 2K =
cencr Frea 34 il S I s
#FGainLow htien: 32 4B Radio Device: BTS A GaincLow #Aen: 3248 Radio Device: BTS
j0dady  Ref 30.00 dBm j0dady  Ref 30.00 dBm
og og
Center 848.3 MHz Span 2.1 MHz Center 848.3 MHz Span 2.1 MHz
[#Res BW 22 kHz #VBW 62 kHz Sweep 5.333ms [#Res BW 22 kHz #VBW 62 kHz Sweep 5.333 ms|
Occupled Bandwidth Total Power 31.0 dBm Occupled Bandwidth Total Power 30.1 dBm
1.0897 MHz 1.0949 MHz
Transmit Freq Error -1.674 kHz OBW Power 99.00 % Transmit Freq Error <1.344 kHz OBW Power 99.00 %
x dB Bandwidth 1.311 MHz x dB -26.00 dB x dB Bandwidth 1.299 MHz x dB -26.00 dB

1.4MHz QPSK High channel

1.4MHz 16QAM High channel
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LTE Band 41

Band 41

20MHz
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10 dBdi Ref 30.00 dBm

‘Center 2.506 GHz

Span 30 MHz

Log |

‘Center 2.506 GHz

Span 30 MHz

#Res BW 300 kHz #VEBW 910 kHz Sweep 1.333ms #Res BW 300 kHz #VEBW 910 kHz Sweep 1.333ms
Occupied Bandwidth Total Power 30.6 dBm Occupied Bandwidth Total Power 29.6 dBm
17.877 MHz 17.852 MHz
Transmit Freq Error 43.100 kHz OBW Power 99.00 % Transmit Freq Error OBW Power 99.00 %
x dB Bandwidth 20.29 MHz x dB -26.00 dB x dB Bandwidth x dB -26.00 dB

20MHz QPSK Low channel

20MHz 16QAM Low channel
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Center 2.503 GHz
#Res BW 300 kHz

#VBW 910 kHz
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Sweep 1.333 ms|

Center 2.503 GHz
#Res BW 300 kHz

#VBW 910 kHz

Span 30 MHZ
Sweep 1.333 ms|

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

17.900 MHz
16,567 kHz
19.44 MHz

Total Power

OBW Power
xdB

30.1 dBm

99.00 %
-26.00 dB

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

17.885 MHz

Total Power 29.3 dBm
OBW Power 98.00 %
xdB -26.00 dB

20MHz QPSK Mid channel

20MHz 16QAM Mid channel
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Center 2.68 GHzZ
#Res BW 300 kHz

#VBW 910 kHz

Span 30 MHZ

Sweep 1.333 ms|

Center 2.68 GHzZ
#Res BW 300 kHz

#VBW 910 kHz

Span 30 MHZ
Sweep 1.333 ms|

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

17.858 MHz
2314 kHz
19.55 MHz

Total Power

OBW Power
xdB

30.6 dBm

99.00 %
-26.00 dB

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

17.843 MHz

Total Power 29.7 dBm
OBW Power 98.00 %
xdB -26.00 dB

20MHz QPSK High channel

20MHz 16QAM High channel
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Center 2.504 GHz
#Res BW 220 kHz
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Sweep 1.333 ms|

x dB Bandwidth

Occupied Bandwidth

Transmit Freq Error

Total Power 30.5 dBm

13.409 MHz
20.803kHz  OBW Power 99.00 %
1458MHz  xdB -26.00 4B
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Total Power 20.5 dBm

13.412 MHz
33.284kHz  OBW Power 99.00 %
1455MHz  xdB -26.00 4B

15MHz QPSK Low channel

15MHz 16QAM Low channel
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d8/diy Ref 30.00 dBm

Log
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Center 2.503 GHz
#Res BW 220 kHz

#VBW 680 kHz

Center 2.503 GHz
#Res BW 220 kHz

Span 22.5 MHz
Sweep 1.333 ms|

#VBW 680 kHz

Span 22.5 MHz
Sweep 1.333 ms|

x dB Bandwidth

Occupied Bandwidth

Transmit Freq Error

Total Power 30.2 dBm

13.423 MHz
17.819kHz  OBW Power 99.00 %
1458MHz  xdB 26,00 dB

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth

Total Power 20.2 dBm

13.446 MHz
15934 kHz  OBW Power 99.00 %
1478MHz  xdB 26,00 dB

15MHz QPSK Mid channel

15MHz 16QAM Mid channel
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ouaiay  Ref 30.00 dBm ouaiay  Ref 30.00 dBm
Log Log
Center 2.683 GHz Span 22.5 MHz Center 2.683 GHz Span 22.5 MHz
#Res BW 220 kHz #VBW 680 kHz Sweep 1.333ms #Res BW 220 kHz #VBW 680 kHz Sweep 1.333ms
Occupied Bandwidth Total Powsr 30.5 dBm Occupied Bandwidth Total Power 29.7 dBm
13.427 MHz 13.435 MHz
Transmit Freq Error -16.741 kHz OBW Power 99.00 % Transmit Freq Error 19.015 kHz OBW Power 99.00 %
x dB Bandwidth 14,64 MHz x dB -26.00 dB x dB Bandwidth 1545 MHz x dB -26.00 dB

15MHz QPSK High channel

15MHz 16QAM High channel
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ouziay  Ref 30.00 dBm ouaiay  Ref 30.00 dBm
Log ‘ Log
'Center 2.501 GHz Span 15 MHz 'Center 2.501 GHz Span 15 MHz
[#Res BW 150 kHz FVBW 470 kHz Sweep 1.333 ms [#Res BW 150 kHz FVBW 470 kHz Sweep 1.333 ms
Occupied Bandwidth Total Power 30.5dBm Occupied Bandwidth Total Power 29.6 dBm
8.9711 MHz 8.9588 MHz
Transmit Freq Error 21.886 kHz OBW Power 99.00 % Transmit Freq Error 10.049 kHz OBW Power 99.00 %
x dB Bandwidth 10.18 MHz xdB -26.00 dB x dB Bandwidth 9.693 MHz xdB -26.00 dB

10MHz QPSK Low channel 10MHz 16QAM Low channel
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Band 41
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Sweep 1.333 ms|

Center 2.503 GHz
#Res BW 150 kHz

Span 15 MHZ
Sweep 1.333 ms|

Center 2.503 GHz
#Res BW 150 kHz

10MHz #VBW 470 kHzZ #VBW 470 kHzZ

Occupied Bandwidth Total Power 29.8 dBm Occupied Bandwidth Total Power 29.0 dBm
8.9445 MHz 8.9714 MHz

Transmit Freq Error 15.187 kHz OBW Power 99.00 % Transmit Freq Error 13.439 kHz OBW Power 99.00 %

x dB Bandwidth 9.789 MHz x dB -26.00 dB x dB Bandwidth 9.720 MHz x dB -26.00 dB

10MHz QPSK Mid channel

10MHz 16QAM Mid channel
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0 didiv Ref 30.00 dBm 0 didiv Ref 30.00 dBm
Log Log
Center 2.685 GHz Span 15 MHz Center 2.685 GHz Span 15 MHz
#Res BW 150 kHz #VEBW 470 kHz Sweep 1.333ms #Res BW 150 kHz #VEBW 470 kHz Sweep 1.333ms
Occupied Bandwidth Total Power 30.4 dBm Occupied Bandwidth Total Power 29.5 dBm
8.9460 MHz 8.9459 MHz
Transmit Freq Error 126 Hz OBW Power 99.00 % Transmit Freq Error -6.820 kHz OBW Power 99.00 %
x dB Bandwidth 9.824 MHz x dB -26.00 dB x dB Bandwidth 9.792 MHz x dB -26.00 dB

10MHz QPSK High channel

10MHz 16QAM High channel
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Log ‘
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0 dBidiv Ref 30.00 dBm

A GaleLow

'Center 2.499 GHz ‘Span 7.5 MHz. 'Center 2.499 GHz ‘Span 7.5 MHz.
[#Res BW 75 kHz FVBW 220 kHz Sweep 4ms [#Res BW 75 kHz FVBW 220 kHz Sweep 4ms
Occupied Bandwidth Total Power 30.5dBm Occupied Bandwidth Total Power 29.4 dBm
4.4854 MHz 4.4792 MHz
Transmit Freq Error 3.904 kHz OBW Power 99.00 % Transmit Freq Error 3.834 kHz OBW Power 99.00 %
x dB Bandwidth 4.971 MHz xdB -26.00 dB x dB Bandwidth 4.962 MHz xdB -26.00 dB
5MHz QPSK Low channel 5MHz 16QAM Low channel
Weyvight Spectrum Ansbyzer - UL $5316 | R Dster 12/20/2017 1 CLT: 24 o [l ) Weyvight Spectrum Ansbyzer - UL $5316 | R Dster 12/20/2017 1 CLT: 24 =
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0 dBidiv Ref 30.00 dBm

Log

Band 41

Log

0 dBidiv Ref 30.00 dBm

5MHz Center 2.503 GHz Span 7.5 MHz Center 2.503 GHz Span 7.5 MHz
#Res BW 75 kHzZ #VBW 220 kHz Sweep 4 ms #Res BW 75 kHzZ #VBW 220 kHz Sweep 4 ms
Occupied Bandwidth Total Power 30.1 dBm Occupied Bandwidth Total Power 29.2dBm
4.4925 MHz 4.4806 MHz
Transmit Freq Error -1.840 kHz OBW Power 99.00 % Transmit Freq Error -2.768 kHz OBW Power 99.00 %
x dB Bandwidth 5.065 MHz x dB -26.00 dB x dB Bandwidth 4.925 MHz x dB -26.00 dB

5MHz QPSK Mid channel

5MHz 16QAM Mid channel
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A Gale Lo #atzen: 32.dB. Radio Device: BTS AFGainiLow #Atten: 3268 Radic Device: BTS
0 didiv Ref 30.00 dBm 0 didiv Ref 30.00 dBm
Log Log
Center 2.688 GHz Span 7.5 MHz Center 2.688 GHz Span 7.5 MHz
#Res BW 75 kHz #VEBW 220 kHz Sweep 4 ms #Res BW 75 kHz #VEBW 220 kHz Sweep 4 ms
Occupied Bandwidth Total Power 30.3 dBm Occupied Bandwidth Total Power 29.3 dBm
4.4997 MHz 4.4922 MHz
Transmit Freq Error -9.328 kHz OBW Power 99.00 % Transmit Freq Error -3.572 kHz OBW Power 99.00 %
x dB Bandwidth 5.120 MHz x dB -26.00 dB x dB Bandwidth 4.950 MHz x dB -26.00 dB

5MHz QPSK High channel

5MHz 16QAM High channel
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9.2. BAND EDGE EMISSIONS

RULE PART(S)
FCC.: 822.359, §24.238, §27.53

LIMITS

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.

Part 27.53(m) For mobile digital stations, the attenuation factor shall be not less than 40 + 10 log (P) dB
on all frequencies between the channel edge and 5 megahertz from the channel edge, 43 + 10 log (P) dB
on all frequencies between 5 megahertz and X megahertz from the channel edge, and 55 + 10 log (P) dB
on all frequencies more than X megahertz from the channel edge, where X is the greater of 6 megahertz
or the actual emission bandwidth as defined in paragraph (m)(6) of this section. In addition, the
attenuation factor shall not be less that 43 + 10 log (P) dB on all frequencies between 2490.5 MHz and
2496 MHz and 55 + 10 log (P) dB at or below 2490.5 MHz. Mobile Satellite Service licensees operating
on frequencies below 2495 MHz may also submit a documented interference complaint against BRS
licensees operating on channel BRS Channel 1 on the same terms and conditions as adjacent channel
BRS or EBS licensees.

TEST PROCEDURE

Per KDB 971168 D01 Power Meas License Digital Systems v03r01

The transmitter output was connected to a CMW500 Test Set and configured to operate at maximum
power. The band edge emissions were measured at the required operating frequencies in each band on
the Spectrum Analyzer.
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GSM
a) Setthe RBW =1 ~ 5% of OBW(GSM850 — 8.2KHz, GSM1900 — 9.1KHz)
b) SetVBW =3 x RBW;
c) Setspan = 1.5 times the OBW,
d) Sweeptime=1S;
e) Detector = RMS;
f) Ensure that the number of measurement points = 2*Span/RBW,
g) Trace mode = Average(100);
h) Add duty cycle correction factor (9dB)
WCDMAI/LTE
b) Setthe RBW =1 ~ 1.5 % of OBW(Typically limited to a minimum RBW of 1% of the OBW)
b) SetVBW =3 x RBW;
c) Setspan = 1.5 times the OBW,
d) Sweep time = Auto;
e) Detector = RMS;
f) Ensure that the number of measurement points = 2*Span/RBW,
g) Trace mode = Average (100);
NOTE1

LTE Band 41 - Duty cycle correction factor(2.25dB) already applied on the plot.
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RESULTS
GSM
Band Mode Side f [MHZ] Level [dBm] Limit [dBm]
Lower 823.982 -15.632
GPRS
Upper 849.023 -15.530
GSM850
Lower 823.987 -25.065
EGPRS
Upper 849.023 -22.054
-13.00
Lower 1849.982 -19.127
GPRS
Upper 1910.023 -18.140
GSM1900
Lower 1849.992 -24.347
EGPRS
Upper 1910.008 -22.989
WCDMA
Band Mode Side f [MHZz] Level [dBm] Limit [dBm]
Lower 824.000 -25.296
REL99
Upper 849.000 -26.813
Band 5
Lower 824.000 -29.230
HSDPA
Upper 849.000 -28.916
-13.00
Lower 1850.000 -24.951
REL99
Upper 1910.000 -26.284
Band 2
Lower 1850.000 -28.974
HSDPA
Upper 1910.000 -28.190
LTE 41

Please refer to Emission Mask Plots.
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LTES
Bandwidth Mode Side RB Status f [MHZ] Level [dBm] Limit [dBm]
1RB 824.000 -33.420
Lower
FRB 824.000 -28.969
QPSK
1RB 849.000 -29.234
Upper
FRB 849.000 -32.337
10 MHz
1RB 824.000 -33.556
Lower
FRB 824.000 -31.558
16QAM
1RB 849.000 -28.631
Upper
FRB 849.000 -33.291
1RB 824.000 -20.251
Lower
FRB 824.000 -29.145
QPSK
1RB 849.000 -20.180
Upper
FRB 849.000 -28.932
5 MHz
1RB 824.000 -22.590
Lower
FRB 824.000 -29.514
16QAM
1RB 849.000 -19.060
Upper
FRB 849.000 -30.573
-13.00
1RB 824.000 -19.643
Lower
FRB 824.000 -28.837
QPSK
1RB 849.000 -19.136
Upper
FRB 849.000 -27.972
3 MHz
1RB 824.000 -20.532
Lower
FRB 824.000 -29.060
16QAM
1RB 849.000 -19.598
Upper
FRB 849.000 -29.491
1RB 824.000 -21.584
Lower
FRB 824.000 -29.643
QPSK
1RB 849.000 -21.243
Upper
FRB 849.000 -29.853
1.4 MHz
1RB 824.000 -23.248
Lower
FRB 824.000 -30.896
16QAM
1RB 849.000 -23.964
Upper
FRB 849.000 -31.294
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