SGS

Report Number: F690501/RF-RTL007834 Page: 1 of 59

TEST REPORT

of

FCC Part 22 Subpart H and Part 24 Subpart E

FCC ID: TQ8-AVCBOGSAN

Equipment Under Test : DIGITAL CAR AVNT SYSTEM

Model Name : AVCBOGSAN

Applicant : Hyundai MOBIS Co., Ltd.
Manufacturer :  Hyundai MOBIS Co., Ltd.
Date of Test(s) : 2014.07.08 ~2014. 07.17
Date of Issue . 2014.07. 21

In the configuration tested, the EUT complied with the standards specified above.

Tested By: Afw ; Date: 2014.07.21

Alvin Kim

Approved By: /_:év Date: 2014.07.21

Hyunchae You

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.
SGS Korea Co., Ltd. (Gunpo Laboratory) 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 435-040  http.//www.sgsgroup.kr

RTT5041-20(2014.01.20)(2) Tel. +82 31 428 5700 / Fax. +82 31 427 2370 A4(210 mm x 297 mm)




SGS

Report Number: F690501/RF-RTL007834 Page: 2 of 59

INDEX

TABLE OF CONTENTS Page
1. General Information 3
2. RF radiated output power & spurious radiated emission - 8
3. Occupied Bandwidth 99 % ----- 17
4. Peak-Average Ratio --- -- 27
5. Spurious Emissions At Antenna Terminal------ 33
6. Band Edge 46
7. Frequency Stability - 55

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.

SGS Korea Co., Ltd. (Gunpo Laboratory) 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 435-040 http://www.sgsgroup.kr
RTT5041-20(2014.01.20)(2) Tel. +82 31 428 5700 / Fax. +82 31 427 2370 A4(210 mm x 297 mm)




SGS

Report Number: F690501/RF-RTL007834

Page: 3 of 59

1. General information

1.1. Testing laboratory

SGS Korea Co., Ltd. (Gunpo Laboratory)

- Wireless Div. 2FL, 10-2, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 435-837
All SGS services are rendered in accordance with the applicable SGS conditions of service available on
request and accessible at http://www.sgs.com/en/Terms-and-Conditions.aspx.

Telephone . +82 316880901
FAX . +82 31688 0921

1.2. Details of applicant

Applicant . Hyundai MOBIS Co., Ltd.

Address . 203, Teheran-ro, Gangnam-gu, Seoul, 135-977, Korea
Contact Person . Choi, Seung-Hun

Phone No. : 48231 260 0098

1.3. Description of EUT

Kind of Product DIGITAL CAR AVNT SYSTEM
Model Name AVCBOGSAN
Power Supply DC 14.4 V (Vehicle Battery)

CDMAS850: 24 dBm

Rated Power CDMAL 900: 24 dBm

. . CDMA850: 824.70 iz ~ 848.31 M
requency Range CDMA1900: 1 851.25 M ~ 1 908.75 )i

CDMAS850: 2.94 dBi

Antenna Gain CDMAL 900: 3.45 dB |

Support Mode IXRTT, 1xEV-DO

CDMAB850 (IXRTT): IM27F9W
- : CDMAL 900 (1XRTT):1IM27FOW
Emission Designator CDMA850 (1XEV-DO):1M27F9W
CDMAL1 900 (1XEV-DO):1M27F9W

1.4. Declaration by the manufacturer

- N/A

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
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1.5. Description of test mode

The transmitter has a maximum average output power as follows:
IXRTT

Cellular Band

Frequency Service Option Average Output Power
(M) (SO) Channel (dBm)
824.70 1013 24.30
RC1
836.52 55 (Loopback) 384 23.86
848.31 777 24.18
PCS Band
Frequency Service Option Average Output Power
() (SO) Channel (dB m)
1851.25 25 23.85
RC4
1 880.00 32 (+SCH) 600 24.09
1908.75 1175 23.88
1xXEV-DO Release 0
Cellular Band - RTAP
Frequency Average Output Power
(i) RTAP Rate Channel (dB m)
824.70 1013 24.31
836.52 38.4 384 23.88
848.31 777 24.14
PCS Band - RTAP
Frequency Average Output Power
RTAP Rate Channel
(Mz) (dB m)
1851.25 25 24.25
1 880.00 9.6 600 24.38
1908.75 1175 24.15

CDMA (850 / 1 900)

We found out the test mode with the highest power level after we investigated average output power of all the
modulations and (or) data rates for each mode. So we chose below test mode as a representative of worst
case.

- CDMA (850) 1xRTT : RC1 /55 (Loopback), 1XEV-DO RelO : RTAP / 38.4
- CDMA (1 900) 1XRTT : RC4 / 32 (+SCH), 1xEV-DO Rel0 : RTAP /9.6

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.
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1.6. Sample calculation for offset

Where relevant, the following sample calculation is provided:

1.6.1. Conducted test
Offset value (dB) = Directional Coupler (dB) + Cable loss (dB)

1.6.2. Radiation test
E.R.P. & E.LR.P. = [S.G level + Amp.](dB m) - Cable loss(dB) + Ant. gain (dB d/dB i)

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.
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1.7. Test equipment list
Equipment Manufacturer Model SIN Cal. Date Ingj:l\}al Cal. Due.
Signal Generator R&S SMBV100A 255834 Jun. 25, 2014 | Annual | Jun. 25, 2015
Signal Generator R&S SMR40 100272 Aug. 10, 2013 | Annual | Aug. 10, 2014
Spectrum Analyzer Agilent N9030A US51350132 Oct. 08, 2013 | Annual | Oct. 08, 2014
Mobile Test Unit Agilent E5515C GB43345198 | Mar. 28,2014 | Annual | Mar. 28, 2015
Directional Coupler KRYTAR 152613 140972 Jun. 10, 2014 [ Annual | Jun. 10, 2015
Attenuator AEROFLEX / INMET 18N-20dB 4 Mar. 24, 2014 | Annual | Mar. 24, 2015
Low Pass Filter Mini circuits NLP-1200+ V8979400903-2 | Mar. 21, 2014 | Annual | Mar. 21, 2015
High Pass Filter Wainwright WHK3.0/18G-10SS 344 Jun. 10, 2014 | Annual | Jun. 10, 2015
High Pass Filter Wainwright WHKX1.5/15G-6SS 4 Mar. 18, 2014 | Annual | Mar. 18, 2015
DC Power Supply Agilent UB002A MY50060028 Mar. 27, 2014 | Annual | Mar. 27, 2015
Preamplifier H.P. 8447D 2944A07087 Jan. 06, 2014 | Annual | Jan. 06, 2015
Preamplifier R&S SCU 18 10117 Jan. 14, 2014 | Annual | Jan. 14, 2015
Preamplifier MITEQ Inc. JS44-18004000-35-8P 1546891 Apr. 28,2014 | Annual | Apr. 28, 2015
Test Receiver R&S ESU26 100109 Mar. 04, 2014 | Annual | Mar. 04, 2015
Bilog Antenna SCHWARZBECK VULB9163 396 Jun. 07, 2013 | Biennial | Jun. 07, 2015
MESSELEKTRONIK
Horn Antenna R&S HE906 100326 Dec. 10, 2013 | Biennial | Dec. 10, 2015
Horn Antenna MSEEI;\I/EVLAE'T(ZTBREOCI\IEK BBHA9170 BBHA9170431 | May 15, 2014 | Biennial | May 15, 2016
Horn Antenna MSEgg\évaT(ZTBREOC,\lﬁK BBHA9170 BBHA9170223 | Aug. 24, 2012 [ Biennial | Aug. 24, 2014
Dipole Antenna MSE(;E\I/EVSEIT(ZTBREOCI\lﬁK VHA 9103 9103-2817 May 09, 2013 | Biennial | May 09, 2015
Dipole Antenna MSEEI;\I/EVLAERKZTBREOCI\TIK UHA 9105 9105-2514 May 09, 2013 | Biennial | May 09, 2015
Antenna Master INNCO MM4000 N/A N.CR. N/A N.C.R.
Turn Table INNCO DS 1200S N/A N.CR. N/A N.CR.
Anechoic Chamber SY Corporation ©6m I;):i\ilvmx 56.4 m N/A N.C.R. N/A N.C.R.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.
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1.8. Summary of test results

The EUT has been tested according to the following specifications:

APPLIED STANDARD : FCC Part 22 Subpart H, Part 24 Subpart E

Section in
FCC part Test Item Result
§2.1046
§22.913(a) RF Radiated Output Power Complied
§24.232(c)
§2.1053
§22.917(a) Spurious Radiated Emission Complied
§24.238(a)
§2.1046 Conducted Output Power See the MPE report
§2.1049 Occupied Bandwidth Complied
§24.232(d) Peak-Average Ratio Complied
§2.1051
§22.917(a) Spurious Emission at Antenna Terminal Complied
§24.238(a)
§2.1055
§22.355 Frequency Stability Complied
§24.235
§22.917(a) .
§24.238(a) Band Edge Complied
1.9. Test report revision
Revision Report number Date of Issue Description
0 F690501/RF-RTL007834 2014.07.21 Initial

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.
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2. RF radiated output power & spurious radiated emission
2.1. Test setup

The diagram below shows the test setup that is utilized to make the measurements for emission from 30 Mk
to 1 (lz Emissions.

Turn Table
l im —4m
EUT
Coaxial
Power Cable 0.8 Cable

!
!
- o . !

Ground Plane

Power

EMI Recelver

The diagram below shows the test setup that is utilized to make the measurements for emission .The spurious
emissions were investigated form 1 @iz to the 10th harmonic of the highest fundamental frequency or 40 (ffz,
whichever is lower.

Antenna Tower

7
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EUT ¥ /
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The diagram below shows the test setup for substituted method

] Antenna mast
Ground plane

d: distance in

meters 1-4 meter

d = 3 meters
4 — & I
Im
S.G L
v £ —
S

Substituted Half-wave Dipole or
Horn Antenna

Bi-Log Antenna or Horn Antenna
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2.2. Limit
2.2.1. RF radiated output power

FCC §22.913(a), The ERP of mobile transmitters and auxiliary test transmitters must not exceed 7 Watts.FCC
§24.232(c) Mobile and portable stations are limited to 2 watts EIRP and the equipment must employ a means
for limiting power to the minimum necessary for successful communications.

2.2.2. Spurious Radiated emission

§ 22.917(a) and 8§24.238 (a) Out of band emissions. The power of any emission outside of the authorized
operating frequency must be attenuated below the transmitting (P) by a factor of at least 43+10log(P)dB.

2.3. Test procedure : Based on ANSI/TIA 603C: 2004

1. On a test site, the EUT shall be placed at 80cm height on a turn table, and in the position close to normal
use as declared by the applicant.
2. The test antenna shall be oriented initially for vertical polarization located 3 m from EUT to correspond to
the fundamental frequency of the transmitter.
3. The output of the test antenna shall be connected to the measuring receiver and the peak detector is used
for the measurement.
4. During the measurement of the EUT, the resolution bandwidth was to 3 Miz and the video bandwidth was
setto 3 M.
5. The transmitter shall be switched on, the measuring receiver shall be tuned to the frequency of the
transmitter under test.
6. The test antenna shall be raised and lowered through the specified range of height until the maximum
signal level is detected by the measuring receiver.
7. The transmitter shall be rotated through 360° in the horizontal plane, until the maximum signal level is
detected by the measuring receiver.
8. The test antenna shall be raised and lowered again through the specified range of height until the
maximum signal level is detected by the measuring receiver.
9. The maximum signal level detected by the measuring receiver shall be noted.
10. The EUT was replaced by half-wave dipole (824 ~ 849 M) or horn antenna (1 850 ~ 1 910 Miz) connected
to a signal generator.
11. In necessary, the input attenuator setting on the measuring receiver shall be adjusted in order to increase
the sensitivity of the measuring receiver.
12. The test antenna shall be raised and lowered through the specified range of height to ensure that the
maximum signal is received.
13. The input signal to the substitution antenna shall be adjusted to the level that produces a level
detected by the measuring received, which is equal to the level noted while the transmitter radiated power
was measured, corrected for the change of input attenuator setting of the measuring receiver.
14. The input level to the substitution antenna shall be recorded as power level in dB m, corrected for any
change of input attenuator setting of the measuring receiver.
15. The measurement shall be repeated with the test antenna and the substitution antenna orientated for
horizontal polarization.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.
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2.4. Test result for RF radiated output power

Ambient temperature (24 £ 1) T
Relative humidity . 46 % R.H.

CDMAS850 1xRTT mode

S.G level

Frequency Ant. Pol. By Cable loss Ant. gain E.R.P.

(M) (HV) (dBm) (dB) (dB d) (dB m) (W)
824.70 H 35.19 3.28 -0.95 30.96 1 246.90
824.70 V 30.30 3.28 -0.95 26.07 404.62
836.52 H 34.73 3.31 -0.95 30.47 1115.44
836.52 \% 29.03 3.31 -0.95 24.77 300.10
848.31 H 36.29 3.35 -0.94 32.00 1584.92
848.31 \Y 28.42 3.35 -0.94 24.13 259.06

CDMA1 900 1xRTT mode
Frequency Ant. Pol. s;(ilrﬁ\r/)el Cable loss Ant. gain E.LR.P.

(M) (HV) (dB m). (dB) (dB1) (dB m) (W)
1851.25 H 22.77 5.90 7.87 24.74 297.87
1851.25 V 27.69 5.90 7.87 29.66 924.85
1 880.00 H 24.80 5.83 7.86 26.83 481.76
1 880.00 \ 26.26 5.83 7.86 28.29 674.76
1908.75 H 26.25 5.77 7.84 28.32 678.64
1 908.75 \ 28.24 5.77 7.84 30.31 1073.94

Remark:

1. E.R.P. & E.ILR.P. = S.G level (dBm) - Cable loss (dB) + Ant. gain (d5d/dB1)

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.
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CDMAS850 1xEV-DO mode

Frequency Ant. Pol. S;ilrﬁ\r/fl Cable loss Ant. gain E.R.P.

(M) (HV) (dBm) (dB) (dBd) (dB m) (i)
824.70 H 35.44 3.28 -0.95 31.21 1320.78
824.70 \% 3042 3.28 -0.95 26.19 415.95
836.52 H 3473 3.31 -0.95 30.47 1115.44
836.52 \% 2947 3.31 -0.95 25.21 332.10
848.31 H 36.18 3.35 -0.94 31.89 1545.28
848.31 \% 28.55 3.35 -0.94 24.26 266.93

CDMA1 900 1xEV-DO mode

Frequency Ant. Pol. S*'_cilrﬁ;el Cable loss Ant. gain E.L.R.P.

(M) (HIV) (dB m). (dB) (dB1) (dB m) (W)
1851.25 H 23.56 5.90 7.87 25.53 357.29
1851.25 \% 28.33 5.90 7.87 30.30 1071.70
1 880.00 H 25.81 5.83 7.86 27.84 607.89
1 880.00 \% 27.00 5.83 7.86 29.03 800.11
1908.75 H 27.32 577 7.84 29.39 868.24
1908.75 \% 29.03 5.77 7.84 31.10 1288.18

Remark:

1. E.R.P. & E.ILR.P. = S.G level (dBm) - Cable loss (dB) + Ant. gain (d5d/dB1)

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
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2.5. Spurious radiated emission

- Measured output Power : 32.00 dBm = 1.585 W
- Modulation Signal : CDMA850 1xRTT

- Distance : 3 meters

- Limit : 43 + 10logyo (W) =45.00 dBc

Frequency | Ant. Pol. S;GA:T%?I Cable loss | Ant. gain E.R.P. dBe Margin
(Miz) (HIV) (dB m) (dB) (dB d) (dBm) (dB)
Low Channel (824.70 M)
1649.48 H -39.75 5.92 7.93 -37.74 69.74 -24.74
1 649.37 Vv -36.26 5.92 7.93 -34.25 66.25 -21.25
2 475.47 H -48.56 5.81 8.92 -45.45 77.45 -32.45
2 473.53 \% -40.88 5.80 8.91 -37.77 69.77 -24.77
Middle Channel (836.52 Mtz)
1673.78 H -43.38 6.01 7.93 -41.46 73.46 -28.46
1672.51 Vv -40.47 6.00 7.93 -38.54 70.54 -25.54
2510.76 H -47.79 5.86 8.98 -44.67 76.67 -31.67
2510.01 \Y -41.21 5.86 8.98 -38.09 70.09 -25.09
High Channel (848.31 M)
1696.12 H -40.21 6.09 7.93 -38.37 70.37 -25.37
1 696.56 \ -35.54 6.09 7.93 -33.70 65.70 -20.70
254441 H -52.21 5.92 9.00 -49.13 81.13 -36.13
2 543.69 Vv -44 .31 5.92 9.00 -41.23 73.23 -28.23

Remark:
1. E.R.P. & E.LLR.P. = S.G level (dfm) - Cable loss (db) + Ant. gain (d5 d/dB1i)
2. No more harmonic above 3™ harmonic for all channel.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
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- Measured output Power : 30.31 dBm =1.074 W
- Modulation Signal : CDMA1 900 1xRTT

- Distance : 3 meters

- Limit : 43 + 10logy0 (W) =43.31 dBc

Frequency | Ant. Pol. S;ilrﬁ\rl)el Cable loss | Ant. gain E.I.R.P. dBe Margin
(M) (HIV) (dB m)' (dB) (dB) (dBm) (dB)
Low Channel(1 851.25 M)
3701.48 H -41.59 8.05 9.07 -40.57 70.88 -27.57
3702.52 \% -40.13 8.05 9.08 -39.10 69.41 -26.10
5554.04 H -29.32 9.11 10.45 -27.98 58.29 -14.98
5 554.03 \% -23.20 9.11 10.45 -21.86 52.17 -8.86
Middle Channel(1 880.00 M)
3760.34 H -32.93 8.32 9.10 -32.15 62.46 -19.15
3760.01 \% -32.26 8.32 9.10 -31.48 61.79 -18.48
5640.12 H -31.66 9.15 10.55 -30.26 60.57 -17.26
5 640.27 \% -27.63 9.15 10.55 -26.23 56.54 -13.23
High Channel(1 908.75 M)
3818.39 H -29.15 8.49 9.12 -28.52 58.83 -15.52
3816.81 \% -33.79 8.49 9.12 -33.16 63.47 -20.16
5726.53 H -30.56 9.22 10.63 -29.15 59.46 -16.15
5726.51 \% -26.01 9.22 10.63 -24.60 54.91 -11.60
Remark:

1. E.R.P. & E.LLR.P. = S.G level (dfm) - Cable loss (db) + Ant. gain (d5 d/dB1i)
2. No more harmonic above 3™ harmonic for all channel.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.

SGS Korea Co., Ltd. (Gunpo Laboratory) 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 435-040 http://www.sgsgroup.kr
RTT5041-20(2014.01.20)(2) Tel. +82 31 428 5700 / Fax. +82 31 427 2370 A4(210 mm x 297 mm)




SGS

Report Number: F690501/RF-RTL007834 Page: 15 of 59

- Measured output Power : 31.89 dBm =1.545 W
- Modulation Signal : CDMA850 1xEV-DO

- Distance : 3 meters

- Limit : 43 + 10logyo (W) =44.89 dBc

Frequency | Ant. Pol. S;ilme\;el Cable loss | Ant. gain E.R.P. dBe Margin
(Miz) (H/V) (dB m). (dB) (dB d) (dBm) (dB)
Low Channel (824.70 M)
1 650.33 H -39.52 5.93 7.93 -37.52 69.41 -24.52
1 650.04 \% -36.34 5.92 7.93 -34.33 66.22 -21.33
2474.22 H -45.50 5.81 8.92 -42.39 74.28 -29.39
2473.72 Vv -40.92 5.80 8.92 -37.80 69.69 -24.80
Middle Channel (836.52 M)
1673.31 H -43.09 6.01 7.93 -41.17 73.06 -28.17
1673.17 \Y -37.72 6.01 7.93 -35.80 67.69 -22.80
2509.44 H -47.40 5.86 8.98 -44.28 76.17 -31.28
2509.43 \% -40.27 5.86 8.98 -37.15 69.04 -24.15
High Channel (848.31 M)
1696.12 H -39.50 6.09 7.93 -37.66 69.55 -24.66
1696.31 \Y -35.72 6.09 7.93 -33.88 65.77 -20.88
254461 H -50.19 5.92 9.00 -47.11 79.00 -34.11
2 544.80 Vv -43.62 5.92 9.00 -40.54 72.43 -27.54

Remark:
1. E.R.P. & E.LLR.P. = S.G level (dfm) - Cable loss (db) + Ant. gain (d5 d/dB1i)
2. No more harmonic above 3™ harmonic for all channel.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.
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- Measured output Power : 31.10 dBm =1.288 W
- Modulation Signal : CDMA1 900 1xXEV-DO

- Distance : 3 meters

- Limit : 43 + 10logyo (W) =44.10 dBc

Frequency | Ant. Pol. S;ilrﬁ\rl)el Cable loss | Ant. gain E.I.R.P. dBe Margin
(M) (HIV) (dB m)' (dB) (dB) (dBm) (dB)
Low Channel(1 851.25 M)
3701.85 H -38.99 8.05 9.07 -37.97 69.07 -24.97
3701.91 \Y% -36.87 8.05 9.07 -35.85 66.95 -22.85
5553.93 H -26.61 9.11 10.45 -25.27 56.37 -12.27
5 554.03 \% -22.69 9.11 10.45 -21.35 52.45 -8.35
Middle Channel(1 880.00 M)
3760.41 H -31.51 8.32 9.10 -30.73 61.83 -17.73
3760.70 \% -30.24 8.33 9.10 -29.47 60.57 -16.47
5 640.15 H -30.76 9.15 10.55 -29.36 60.46 -16.36
5640.12 \% -27.26 9.15 10.55 -25.86 56.96 -12.86
High Channel(1 908.75 M)
3818.33 H -28.23 8.49 9.12 -27.60 58.70 -14.60
3 816.90 \% -32.32 8.49 9.12 -31.69 62.79 -18.69
572591 H -29.43 9.22 10.63 -28.02 59.12 -15.02
5726.32 \% -25.65 9.22 10.63 -24.24 55.34 -11.24
Remark:

1. E.R.P. & E.LLR.P. = S.G level (dfm) - Cable loss (db) + Ant. gain (d5 d/dB1i)
2. No more harmonic above 3™ harmonic for all channel.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.
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3. Occupied Bandwidth 99 %

3.1. Limit

Requirements: CFR 47, Section §2.1049.

3.2. Test Procedure

1. The RF output of the transmitter was connected to the input of the spectrum analyzer through sufficient
attenuation.

2. The resolution bandwidth of the spectrum analyzer was set.
3. OBW was measured with Mobile Communication Test unit for each channel.

Directional Mobile
EUT L
Coupler Communication
Spectrum
Analyzer

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.
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3.3 Test Results

Ambient temperature (24 £ 1)TC
Relative humidity .47 % R.H.
Band Mode Frequency (Mk) Occupied Bandwidth (Mi)
824.70 1.27
IXRTT

CDMAB850 RC1 836.52 1.27

55 (Loopback)
848.31 1.27
1851.25 1.27

IXRTT
CDMAL1 900 RC4 1 880.00 1.27
32 (+SCH)
1908.75 1.27
Band Mode Frequency (M) Occupied Bandwidth (M)

824.70 1.27

1XEV-DO(Rel0)
CDMAS850 RTAP 836.52 1.27

38.4

848.31 1.27
1851.25 1.27

1XEV-DO(Rel0)
CDMAL1 900 RTAP 1 880.00 1.27

9.6

1908.75 1.27

Please refer to the following plots.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.
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CDMAS850

IXRTT

Low Channel

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

Agilent Spectrum Analyzer - Occupied BW.

Qs ) N 511 |
Ref Value 40.00 dBm

ALIGN AUTO 05:08:07 PM Jul08, 2014

—»— Trig:Free Run

#IFGain:Low #Atten: 20 dB

Center Freq: 824.700000 MHz

Radio Std: None
Avg|Held: 100/100

Radio Device: BTS

Ref Offset 14.98 dB
Ref 40.00 dBm

Center 824.7 MHz
Res BW 27 kHz

1.2735 MHz

3.535 kHz

1.430 MHz x dB

VBW 270 kHz

Total Power

OBW Power

Span 3 MHz,
Sweep 3.8ms

33.8 dBm

99.00 %
-26.00 dB

TracelDetector

Clear Write

Middle Channel

-
Center Freq 836.520000 MHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

Agilent Spectrum Analyzer - Occupied BW.

509 DC | [ SENSENT]
—w— Trig:Free Run

#|FGain:Low #Atten: 20 dB

ALIGN AUTO 05:08:55 PM Jul08, 2014

Center Freq: 836.520000 MHz

Radio Std: None
Avg|Hold: 1001100

Radio Device: BTS

Ref Offset 14.98 dB
Ref 40.00 dBm

Center 836.5 MHz
Res BW 27 kHz

1.2723 MHz
2.299 kHz

1.421 MHz x dB

VBW 270 kHz

Total Power

OBW Power

Span 3 MHz|
Sweep 3.8ms

33.0 dBm

99.00 %
-26.00 <B

TracelDetector

Clear Write

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.
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High Channel

Agilent Spectrum Analyzer - Occupied BW:
ENECRE N T | EEEE

ALIGN AUTO 05:0%:52 PM Jul08, 2014

T :

Center Freq 848.310000 MHz Center Freq; 848.310000 MHz
—— Trig:Free Run Avg|Heold: 1007100

#IFGain:Low #Atten: 20 dB

Radic Std: Nene

Radio Device: BTS

Ref Offset 14.98 dB

Center 848.3 MHz
Res BW 27 kHz VBW 270 kHz

Occupied Bandwidth Total Power
1.2749 MHz

Transmit Freq Error 3.032 kHz OBW Power
x dB Bandwidth 1.433 MHz x dB

Ref 40.00 dBm

Span 3 MHz,
Sweep 3.8ms

32.6 dBm

99.00 %
-26.00 dB

TracelDetector

Clear Write

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
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CDMA1 900
IXRTT
Low Channel

Agilent Spectrum Analyzer - Occupied BW.

155 N 5 S = INT

- EEE
Center Freq 1.851250000 GHz

#IFGain:Low

ALIGN AUTO

09:42:51 PM Jul 08, 2014

Center Freq: 1851250000 GHz
—— Ttig:Free Run Avg|Heold: 1010
RAtten: 26 dB

Radio Std: None

Radio Device: BTS

Ref Offset 15.36 dB
Ref 40.00 dBm

Center 1.8%1 GHz
Res BW 27 kHz

Occupied Bandwidth
1

Transmit Freq Error

x dB Bandwidth

Span 3 MHz,

VBW 270 kHz Sweep 3.8ms

Total Power 32.9dBm

1 MHz
2.969 kHz
1.427 MHz

OBW Power
x dB

99.00 %
-26.00 dB

TracelDetector

Clear Write

Middle Channel

Agilent Spectrum Analyzer - Occupied BW.

|
Center Freq 1.880000000 GHz

—»— Trig:Free Run
#|FGain:Low

SENSE:INT]
Center Freq: 1.880000000 GHz
Avg|Hold: 10110

ALIGN AUTO 05:44:27 PM 1ul08, 2014

Radio Std: None

#Atten: 26 dB Radio Device: BTS

Ref Offset 15.36 dB
Ref 40.00 dBm

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

1.2742 MHz

-1.597 kHz
1.437 MHz

Span 3 MHz,

VBW 270 kHz Sweep 3.8 ms|

Total Power 33.5dBm

OBW Power
x dB

99.00 %
-26.00 dB

TracelDetector

Clear Write

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
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High Channel

Agilent Spectrum Analyzer - Occupied BW
Q5 . )1 | 1 T ALIGNAUTO 05:45:06 PM Jul08, 2014
Center Freq 1.908750000 GHz Center Freq; 1.908760000 GHz Radio Std: None TracelDetector
—— Ttig:Free Run Avg|Held: 1010
#IFGain:ow  FAtten: 26 dB Radio Device: BTS

Ref Offset 15.36 dB
Ref 40.00 dBm

Clear Write

Span 3 MHz,
VBW 270 kHz Sweep 3.8ms

Occupied Bandwidth Total Power 33.3 dBm
1.2732 MHz

Transmit Freq Error 1.031 kHz OBW Power 99.00 %
x dB Bandwidth 1.429 MHz x dB -26.00 dB

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.
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CDMAS850
1XEV-DO

Low Channel

Agilent Spectrum Analyzer - Occupied BW.

. s ) N 51 T
Avg/Hold Number 100

ALIGN AUTO 10:39:16 PM 1007, 2014

Radio Std: None

Center Freq: 824.700000 MHz
—»— Trig:Free Run Avg|Hold: 100100

#IFGain:Low #Atten: 20 dB

Radio Device: BTS

Center 824.7 MHz
Res BW 27 kHz

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth
1.2704 MHz

Ref Offset 14.98 dB
Ref 40.00 dBm

Span 3 MHz,

VBW 270 kHz Sweep 3.8ms

Total Power 33.2 dBm

1.059 kHz
1.420 MHz

OBW Power
x dB

99.00 %
-26.00 dB

Clear Write

TracelDetector

Middle Channel

Agilent Spectrum Analyzer - Occupied BW.

#|

| DT
Center Freq 836.520000 MHz

| | SENSEUNT]
Center Freq: 836.520000 MHz

—»— Trig:Free Run Avg|Hold: 1001100
#Atten: 20 dB

ALIGNAUTO 10:39:59 PM Ul 07, 2014

Radio Std: None

IFGain:Low Radio Device: BTS

Ref Offset 14.98 dB
Ref 40.00 dBm

Center 836.5 MHz
Res BW 27 kHz

Occupied Bandwidth

Transmit Freq Error

x dB Bandwidth

1.2695 MHz

Spah 3 MHz
Sweep 3.8 ms

VBW 270 kHz

Total Power 33.0 dBm

871 Hz
1.429 MHz

OBW Power
x dB

99.00 %
-26.00 dB

ClearWrite

Average

Max Hold

Min Hold

|

Tracel/Detector

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
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High Channel

Agilent Spectrum Analyzer - Occupied BW:
ENECRE N T | EEEE

ALIGN AUTO 10040653 PM 10l 07, 2014

T :

Center Freq 848.310000 MHz Center Freq; 848.310000 MHz
—— Trig:Free Run Avg|Heold: 1007100

#IFGain:Low #Atten: 20 dB

Radic Std: Nene

Radio Device: BTS

Ref Offset 14.98 dB

Center 848.3 MHz
Res BW 27 kHz VBW 270 kHz

Occupied Bandwidth Total Power
1.2734 MHz

Transmit Freq Error 732 Hz OBW Power
x dB Bandwidth 1.425 MHz x dB

Ref 40.00 dBm

Span 3 MHz,
Sweep 3.8ms

33.8 dBm

99.00 %
-26.00 dB

TracelDetector

Clear Write

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.

SGS Korea Co., Ltd. (Gunpo Laboratory) 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 435-040 http://www.sgsgroup.kr

RTT5041-20(2014.01.20)(2) Tel. +82 31 428 5700 / Fax. +82 31 427 2370

A4(210 mm x 297 mm)



Report Number:

F690501/RF-RTLO07834

Page: 25 of

59

CDMA1 900

1XEV-DO

Low Channel

Agilent Spectrum Analyzer - Occupied BW.

QO s s 0 o S N 5 5N INT|
Avg/Hold Number 100

#IFGain:Low

ALIGN AUTO

12:47:32 PM Jul 08, 2014

Center Freq: 1851250000 GHz
—— Ttig:Free Run Avg|Hold:> 1004100
#Atten: 20 dB

Radio Std: None

Radio Device: BTS

Ref Offset 15.36 dB
Ref 40.00 dBm

Center 1.8%1 GHz
Res BW 27 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

Span 3 MHz,

VBW 270 kHz Sweep 3.8ms

Total Power 33.4 dBm

1.2703 MHz

2.575 kHz
1.433 MHz

OBW Power
x dB

99.00 %
-26.00 dB

TracelDetector

Clear Write

Middle Channel

Agilent Spectrum Analyzer - Occupied BW.

|
Center Freq 1.880000000 GHz

—»— Trig:Free Run
#|FGain:Low

SERSEINT]
Center Freq: 1.880000000 GHz
Avg|Hold: 1001100

ALIGN AUTO 12:48:52 P Jul 08, 2014

Radio Std: None

#Atten: 20 dB Radio Device: BTS

Ref Offset 15.36 dB
Ref 40.00 dBm

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

1.2730 MHz

1.709 kHz
1.435 MHz

Span 3 MHz,

VBW 270 kHz Sweep 3.8 ms|

Total Power 33.7dBm

OBW Power
x dB

99.00 %
-26.00 dB

TracelDetector

Clear Write
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High Channel

Agilent Spectrum Analyzer - Occupied BW
Q5 . )1 i <1 T ALIGNAUTO 12:49:28 PM 10108, 2014
Center Freq 1.908750000 GHz Center Freq; 1.908760000 GHz Radio Std: None TracelDetector
—— Ttig:Free Run Avg|Heold: 1007100
#IFGain:ow  FAtten: 20 dB Radio Device: BTS

Ref Offset 15.36 dB
Ref 40.00 dBm

Clear Write

Span 3 MHz,
VBW 270 kHz Sweep 3.8ms

Occupied Bandwidth Total Power 33.4 dBm
1.2726 MHz

Transmit Freq Error 1.261 kHz OBW Power 99.00 %
x dB Bandwidth 1.435 MHz x dB -26.00 dB

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
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4. Peak-Average Ratio
4.1. Limit

§24.232(d) Power measurements for transmissions by stations authorized under this section may be made
either in accordance with a Commission-approved average power technique or in compliance with paragraph
(e) of this section. In both instances, equipment employed must be authorized in accordance with the
provisions of 824.51. In measuring transmissions in this band using an average power technigue, the
peak-to-average ratio (PAR) of the transmission may not exceed 13 dB.

4.2. Test Procedure

1. The RF output of the transmitter was connected to the input of the spectrum analyzer through sufficient
attenuation.

2. The CCDF function of the spectrum analyzer was set.

3. PAR was measured with spectrum analyzer for each channel.

EUT Directional Mobile
Coupler Communication
Spectrum
Analyzer

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
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4.3 Test Results

Ambient temperature (24 £ 1) T
Relative humidity .47 % R.H.
Band Mode Frequency (M) PAR (dB)
1851.25 3.40
IXRTT
CDMA1 900 RC4 1 880.00 3.22
32 (+SCH)
1908.75 3.36
1851.25 4.29
1XEV-DO(Rel0)
CDMAL1 900 RTAP 1 880.00 4.32
9.6
1908.75 4.40

Please refer to the following plots.
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CDMA1 900

IXRTT
Low Channel

Agilent Spectrum Analyzer - Power Stat CCDF
SR N = - = ) ALIGN AUTO 05:46:28 PM Jul08, 2014

T
Center Freq 1.851250000 GHz Center Freq: 1.851250000 GHz Radio Std: None
—»— Trig:Free Run Counts:10.0 M/10.0 Mpt

#IFGain:Low #Atten: 26 dB

Frequency

Average Power Gaussian
g 100 %

2413 dBm
51.55 % at 0dB

100% 1.81dB
10%  291dB

01%  340dB e
001%  3.63dB ]
0.001% 3.74dB

0.0001 % 3.79dB 0.001 %

Peak 3.85dB
27.98 dBm

Info BW 5.0000 MHz

Middle Channel

Agilent Spectrum Analyzer - Power Stat CCDF
S0Q  DC ALIGN AUTO 05:46:07 PM Jul 08, 2014

T | | [ SENENNT
Center Freq 1.880000000 GHz Center Freq: 1.880000000 GHz Radio Std: None Frequency
Trig: Free Run Counts:10.0 MM0.0 Mpt

——
#IFGain:Low #Atten: 26 dB

Average Power i
g 100 % Gaussian

CenterFreq

24.08 dBm | 1880000000 GHz
52.57 % at 0dB 10%

100%  1.79dB
1.0% 279 dB

01%  322dB i
001%  3.40dB s
0.001% 3.49dB

0.0001 % 3.53 dB 0.001 %

Peak 3.56 dB
27.64 dBm

o,
0.0001 AdeB

Info BW 5.0000 MHz

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
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High Channel

Agilent Spectrum Analyzer - Power Stat CCDF
gt be - - - - - NN PR N ALIGN AUTO 05:45:45 PM 1 08, 2014

| T
Center Freq 1.908750000 GHz Center Freq; 1.908750000 GHz Radio Std: None
Trig: Free Run Counts:10.0 M/10.0 Mpt

——
#IFGain:Low #Atten: 26 dB

Frequency

Average Power i
g 100 % Gaussian

AN CenterFreq

23.78 dBm I 1.908750000 GHz,
52.24 % at 0dB

10.0 % 1.84 dB

1.0 % 2.90dB

0.1% 3.36dB8 s.uogxgnsnam
0.01% 3.57dB Man
0.001% 3.65dB

0.0001 % 3.69 dB 0.001 %

Peak 3.77 dB
27.55 dBm

o,
0.0001 AdeB

Info BW 5.0000 MHz

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
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CDMA1 900

1XEV-DO
Low Channel

Agilent Spectrum Analyzer - Power Stat CCDF
SR I = - = ) ALIGN AUTO 03:59:16 PM Ul 08, 2014

T
Center Freq 1.851250000 GHz Center Freq: 1.851250000 GHz Radio Std: None
—»— Trig:Free Run Counts:10.0 M/10.0 Mpt

#IFGain:Low #Atten: 24 dB

Frequency

Average Power Gaussian
g 100 %

23.60 dBm
47.87 % at 0dB

100% 3.17dB
10%  3.95dB

01%  429dB e
001%  4.45dB ]
0.001% 453 dB

0.0001 % 4.58 dB 0.001 %

Peak 4.62 dB
28.22 dBm

Info BW 5.0000 MHz

Middle Channel

Agilent Spectrum Analyzer - Power Stat CCDF
S50Q DC ALIGN AUTO 04:00:02 PM Jul08, 2014

 EEEEEET | | [ SENENNT]
Center Freq 1.880000000 GHz Center Freq: 1.880000000 GHz Radio Std: None Frequency
Trig: Free Run Counts:10.0 MM0.0 Mpt

—-—
#IFGain:Low #Atten: 24 dB

Average Power i
g 100 % Gaussian

b CenterFreq
23.31 dBm 1880000000 GHz
47.84 % at 0dB

10.0 % 3.24dB

1.0 % 4.01 dB

01%  432dB B
0.01% 4.47 dB Man
0.001% 4.57dB

0.0001 % 4.61dB 0.001 %

Peak 5.32dB
28.63 dBm

o,
0.0001 AdeB

Info BW 5.0000 MHz
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High Channel

Agilent Spectrum Analyzer - Power Stat CCDF
ETET o R R T ALIGN AUTO 04:01:18PM JU 08, 2014

SR
Center Freq 1.908750000 GHz Center Freq; 1.908750000 GHz Radio Std: None
Trig: Free Run Counts:10.0 M/10.0 Mpt

——
#IFGain:Low #Atten: 24 dB

Frequency

Average Power i
g 100 % Gaussian

I CenterF
23.02 dBm 1.908::0:[:0 l;:‘:
47.61 % at 0dB

100%  3.26dB
1.0% 4.06 dB

01%  4.40dB e
001% 455dB o
0.001% 4.65dB

0.0001 % 4.69 dB 0.001 %

Peak 4.86 dB
27.88 dBm

o,
0.0001 AdeB

Info BW 5.0000 MHz
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5. Spurious Emissions at Antenna Terminal

5.1. Limit

§22.917(a) and §24.238 (a) Out of band emissions. The power of any emission outside of the authorized
operating frequency must be attenuated below the transmitting (P) by a factor of at least 43 + 10log(P)dB.

5.2. Test Procedure

1. The RF output of the transceiver was connected to a spectrum analyzer through appropriate attenuation.
2. The resolution bandwidth of the spectrum analyzer was set at 1 M. Sufficient scans were taken to show
any out of band emissions up to 10th harmonic.

EUT Directional Mobile
Coupler Communication
Spectrum
Analyzer

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
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5.3. Test Results

Ambient temperature (24 £ 1) T
Relative humidity .47 % R.H.

Please refer to the following plots.

CDMAS850
IXRTT
Low Channel
Agilent Spectrum Analyzer - Swept SA
B e e iSO lo s p GRS [ | ] ALIGN AUTO 05:21:57 PM Jul08, 2014 Mark
Marker 1 1.649240913779 GHz i #Avg Type: RMS ke
PNO: Fast () Trig: Free Run
IFGain:Low #Atten: 26 dB Marker Table
Mkr1 1.649 2 GHzjl Off
Ref 16.00 dBm -48.15 dBm Ve
Marker Ctxunt.
[Off]
| e
Couple
Markers
Off|
Stop 10.000 GHz
#VBW 3.0 MHz
=
- |
- 1
1]
]
]
- 1
1
1]
]
|
Note:

Offset (dB) = Directional Coupler(dB) + Cable loss (dB)
Result (0B m) = Offset (dB) + Reading values (d8 m)

Frequency (Mk) Reading values (dB m) Offset (dB) Result (dB m)
1649.20 -48.15 15.43 -32.72

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
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Middle Channel

Agilent Spectrum Analyzer - Swept SA

[ |

ALIGN AUTO

|
Marker 1 1.672608831526 GHz

Ref 16.00 dBm

PNO: Fast () Trig: Free Run
IFGain:Low #Atten: 26 dB

#Avg Type: RMS

Mkr1 1.672 6 GHz
-50.65 dBm

-13.00 omf

Stop 10.000 GHz

#VBW 3.0 MHz
MKR MODE| TRC SCL| X ¥
1 1.672 6 GHz -50.65 dBm
2 I I
3 I B
4 I
5 I
6 I R
7 ]
8 - ]
9 I
10 I
1 [ [ |
<

FUNCTION FUNCTION WIDTH FUNCTIONVALUE &

TracelDetector

Select Tmce.

I-‘

Clear Write

Trace Average

Max Hold

Min Hold

|

View Blank <
View

=
@
o]

Note:
Offset (dB) = Directional Coupler(dB) + Cable loss (dB)
Result (0B m) = Offset (dB) + Reading values (d8 m)

Frequency (M) Reading values (dB m)

Offset (dB)

Result (dB m)

1672.60 -50.65

15.43

-35.22
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High Channel
Agilent Spectrum Analyzer - Swept SA
Qi e i | o O DClll e I ALIGNAUTO Fr———
Marker 1 1.696599893747 GHz #Avg Type: RMS e
PNO: Fast C,) 1fig:FreeRun
IFGain:Low #Atten: 26 dB SelectTmce.
Mkr1 1.696 6 GHz| 1
Ref 16.00 dBm ~48.00 B m||FRR——
Clear Write
-13.00 cEm|
)
Trace Average
|
Max Hold
R
Stop 10.000 GHz
#VBW 3.0 MHz Min Hold
MKR MODE| TRC SCL| X ¥ FUNCTION FUNCTION WIDTH FUNCTION VALUE A
1 | 16oe6GHz|  dsoodBm| | | M
2 - ¢ [ ] 2
3 1] View Blank
g - ¢ [ ] View™
- ]
6 - o o e
7 I
I
g I pACE
10 I 10f3
11 I | I B
< bl |
IMSG STATUS
Note:

Offset (dB) = Directional Coupler(dB) + Cable loss (dB)
Result (488 m) = Offset (dB) + Reading values (dB m)

Frequency (M) Reading values (dB m)

Offset (dB)

Result (dB m)

1696.60 -48.00

15.47

-32.53
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CDMA1 900

IXRTT

Low Channel

Agilent Spectrum Analyzer - Swept SA

Qi i 1 O Gl | i ALIGNAUTO e

Marker 1 5.553125722679 GHz - #Avg Type: RMS race/Detector
PNO: Fast () Trig: Free Run
IFGain:Low #Atten: 26 dB

SelectTmce.
Mkr1 5.553 1 GHz|
Ref 15.00 dBm -51.76 dBm

I-‘

Clear Write

Trace Average

Max Hold

Stop 20.000 GHz
#Sweep 1.000 s (32000 pts Min Hold

MKR MODE| TRC SCL. * 5 FUNCTION FUNCTION WIDTH FUNCTIONVALUE &

|

View Blank
View

=
COD~H B W=

A

10f3
MsG STATUS |

Note:
Offset (dB) = Directional Coupler(dB) + Cable loss (dB)
Result (488 m) = Offset (dB) + Reading values (dB m)

Frequency (Mk) Reading values (dB m) Offset (dB) Result (dB m)
5 553.10 -51.76 17.70 -34.06

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.
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Middle Channel

|
Marker 2 5.638624957030 GHz

Agilent Spectrum Analyzer - Swept SA

[ |

ALIGN AUTO

Trig: Free Run

PNO: Fast )
™ ¥Atten: 26 dB

IFGain:Low

Ref 15.00 dBm

#VBW 3.0 MHz

#Avg Type: RMS

Mkr2 5.638 6 GHz
-52.25 dBm

Stop 20.000 GHz
#Sweep 1.000 s (32000 pts

TracelDetector

=
COR~DH LY

A

Il 3.760 8 GHz
5.638 6 GHz

View

=
@
o]

Select Tmce.

I-‘

Clear Write

Trace Average

Max Hold

Min Hold

|

View Blank >

Note:

Offset (dB) = Directional Coupler(dB) + Cable loss (dB)

Result (0B m) = Offset (dB) +

Reading values (d8 m)

Frequency (M) Reading values (dB m) Offset (dB) Result (dB m)
3760.80 -51.45 16.31 -35.14
5 638.60 -52.25 17.30 -34.95

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.
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High Channel

|
Marker 1 3.818177755555 GHz

Agilent Spectrum Analyzer - Swept SA

0 |

ALIGN AUTO

Trig: Free Run

PNO: Fast )
™ ¥Atten: 26 dB

IFGain:Low

Ref 15.00 dBm

#VBW 3.0 MHz

#Avg Type: RMS

Mkr1 3.818 2 GHz
-50.80 dBm

Stop 20.000 GHz
#Sweep 1.000 s (32000 pts

TracelDetector

=
COR~DH LY

A

Il 38182 GHz
5.724 7 GHz

View

=
@
o]

Select Tmce.

I-‘

Clear Write

Trace Average

Max Hold

Min Hold

|

View Blank >

Note:

Offset (dB) = Directional Coupler(dB) + Cable loss (dB)

Result (488 m) = Offset (dB) +

Reading values (dB m)

Frequency (Mk) Reading values (dB m) Offset (dB) Result (dB m)
3818.20 -50.80 16.44 -34.36
5724.70 -53.15 17.60 -35.55

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.
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CDMAS850

1XEV-DO

Low Channel

Agilent Spectrum Analyzer - Swept SA

Qi i i O s | i ALIGNAUTO e

Marker 1 1.650798774962 GHz - #Avg Type: RMS race/Detector
PNO: Fast () Trig: Free Run
IFGain:Low #Atten: 28 dB

SelectTmce.
Mkr1 1.650 8 GHZz
Ref 18.00 dBm -48.88 dBm

I-‘

Clear Write

Trace Average

Max Hold

Stop 10.000 GHz
#VEBW 3.0 MHz Sweep 17.07 ms (32000 pts; Min Hold

MKR MODE| TRC SCL. * 5 FUNCTION FUNCTION WIDTH FUNCTIONVALUE &

|

View Blank
View

=
COD~H B W=

A

10f3
MsG STATUS |

Note:
Offset (dB) = Directional Coupler(dB) + Cable loss (dB)
Result (488 m) = Offset (dB) + Reading values (dB m)

Frequency (Mk) Reading values (dB m) Offset (dB) Result (dB m)
1 650.80 -48.88 15.43 -33.45

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.
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Middle Channel

Agilent Spectrum Analyzer - Swept SA
e ALIGNAUTO T
Marker 1 3.798154629832 GHz - #Avg Type: RMS eak Searc|
PNO: Fast (, ) 1tig:FreeRun
IFGain:Low #Atten: 28 dB
Mkr1 2.798 2 GHZ Hextieak
Ref 18.00 dBm oA AiUl —
Next Pk Right|
| i
Next Pk Left
| P
Marker Delta
| ESssas e
Stop 10.000 GHz
#VEBW 3.0 MHz Mkr—CF
MKR MODE| TRC SCL ® T FUNCTION FUNCTION WIDTH FUNCTION VALUE A
1 | 37982GHz|  4898dBm| [ [ |
2 - " ¢+ [ ]
3 1]
4 - ¢ [ ] Mkr—RefLvi
5 - ]
6 e e A
7 I
I
g I More
10 I 10f2
11 I | I B
- EOR |
IMSG STATUS 4'

Note:
Offset (dB) = Directional Coupler(dB) + Cable loss (dB)
Result (48 m) = Offset (dB) + Reading values (dB m)
Frequency (M) Reading values (dB m) Offset (dB) Result (dB m)
3798.20 -48.95 16.44 -32.51

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.
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High Channel
Agilent Spectrum Analyzer - Swept SA
i e i | 0 O DG e I ALIGNAUTO Fr———
Marker 1 1.697846182693 GHz #Avg Type: RMS e
PNO: Fast (,) 1rig:FreeRun
IFGain:Low #Atten: 28 dB SelectTmce.
Mkr1 1.697 8 GHz| 1
Ref 18.00 dBm BBl —
Clear Write
)
Trace Average
|
Max Hold
R
Stop 10.000 GHz
#VBW 3.0 MHz Min Hold
MKR MODE| TRC SCL| X ¥ FUNCTION FUNCTION WIDTH FUNCTION VALUE A
1 | ieorBGHz|  ArdsdBm| | | M
2 - " ¢+ [ ] 2
3 1] View Blank
g - ¢ [ ] View™
- ]
6 - o o e
7 I
I
g I pACE
10 I 10f3
11 I | I B
< bl |
IMSG STATUS
Note:

Offset (dB) = Directional Coupler(dB) + Cable loss (dB)
Result (488 m) = Offset (dB) + Reading values (dB m)

Frequency (M) Reading values (dB m)

Offset (dB)

Result (dB m)

1697.80 -47.49

15.47

-32.02

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.
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CDMA1 900

1XEV-DO

Low Channel

Agilent Spectrum Analyzer - Swept SA

1 e | : ALIGNAUTO

|

Marker 1 5.553125722679 GHz #Avg Type: RMS Trace/Detector
PNO: Fast () Trig: Free Run
IFGain:Low #Atten: 20 dB

SelectTmce.
Mkr1 5.5653 1 GHz|
Ref 10.00 dBm -51.02 dBm

I-‘

Clear Write

Trace Average

Max Hold

Min Hold

|

View Blank
View

=
)
aI

Stop 20.000 GHz gets
#VBW 3.0 MHz #Sweep 1.001 s (32000 pts;

IMSG STATUS

|

Note:
Offset (dB) = Directional Coupler(dB) + Cable loss (dB)
Result (488 m) = Offset (dB) + Reading values (dB m)

Frequency (Mk) Reading values (dB m) Offset (dB) Result (dB m)

5553.10 -51.02 17.21 -33.81

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.
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Middle Channel

|
Marker 2 5.641121285040 GHz

Agilent Spectrum Analyzer - Swept SA

[ e |

ALIGN AUTO

Trig: Free Run

PNO: Fast )
" ¥Atten: 20 dB

IFGain:Low

Ref 10.00 dBm

#VBW 3.0 MHz

#Avg Type: RMS

Mkr2 5.641 1 GHz
-51.88 dBm

Stop 20.000 GHz
#Sweep 1.001 s (32000 pts

TracelDetector

Select Tmce.

I-‘

Clear Write

Trace Average

Max Hold

Min Hold
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A
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- ]
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- ]
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I
[ [ |

FUNCTION

FUNCTION WIDTH

FUNCTIONVALUE &

|

View Blank <
View

=
@
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Note:

Offset (dB) = Directional Coupler(dB) + Cable loss (dB)
Result (0B m) = Offset (dB) + Reading values (d8 m)

Frequency (M) Reading values (dB m) Offset (dB) Result (dB m)
3759.50 -50.82 16.31 -34.51
5641.10 -51.88 17.30 -34.58

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.
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High Channel

|
Marker 1 3.816929591550 GHz

Agilent Spectrum Analyzer - Swept SA

[ |

ALIGN AUTO

Trig: Free Run

PNO: Fast )
" ¥Atten: 20 dB

IFGain:Low

Ref 10.00 dBm

#VBW 3.0 MHz

#Avg Type: RMS

Mkr1 3.816 9 GHz
-53.38 dBm

Stop 20.000 GHz
#Sweep 1.001 s (32000 pts

TracelDetector

=
COR~DH LY

A

Il 3.816 9 GHz
5.726 6 GHz

View

=
@
o]

Select Tmce.

I-‘

Clear Write

Trace Average

Max Hold

Min Hold

|

View Blank >

Note:

Offset (dB) = Directional Coupler(dB) + Cable loss (dB)

Result (488 m) = Offset (dB) +

Reading values (dB m)

Frequency (M) Reading values (dB m) Offset (dB) Result (dB m)
3816.90 -53.38 16.44 -36.94
5 726.60 -53.91 17.60 -36.31

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.
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6. Band Edge

6.1. Limit

§22.917(a) and §24.238 (a) Out of band emissions. The power of any emission outside of the authorized
operating frequency must be attenuated below the transmitting (P) by a factor of at least 43+10log(P)dB.

6.2. Test Procedure

1. The RF output of the transmitter was connected to the input of the spectrum analyzer through sufficient
attenuation.
2. The center of the spectrum analyzer was set to block edge frequency.

Directional Mobile
EUT L
Coupler Communication
Spectrum
Analyzer

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.
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6.3. Test Results

Ambient temperature (24 £ 1) T
Relative humidity .47 % R.H.

Please refer to the following plots.
CDMAB850 (band edge)
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CDMAL1 900 (Band edge)
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CDMAS50 (4 Mz SPAN)
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MaxHold

Min Hold

|

View Blank.
View

Start 850.000 MHz Stop 854.000 MHz
#Res BW 100 kHz #VBW 300 kHz #Sweep 1.001 s (1001 pts)
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CDMA1 900 (4 Mz SPAN)

IXRTT
Low Channel
Agilent Spectrum Analyzer - Swept SA
= s (s oo | ALIGNAUTO.
Marker 1 1.848996000000 Gl ; #Avg Type: RMS raceletecior
o o Trig:Free Run
IFGain:Low #Atten: 26 dB Select Trace
Mkr1 1.848 996 GHz >
Ref Offset 15.36 dB
Ref 30.36 dBm -21.41 dBm|
Clear Write
||
Trace Average
EERT
ViewBIank'
View
More
Start 1.845000 GHz Stop 1.849000 GHz fcis
#VBW 3.0 MHz #Sweep 1.000 s (1001 pts)
High Channel

Agilent Spectrum Analyzer - Swept SA
50Q DC

Ref Offset 15.36 dB
Ref 30.36 dBm

Start 1.911000 GHz
#Res BW 1.0 MHz

| R |
Marker 1 1.911004000000 GHz

ALIGNAUTO
#Avg Type: RMS

PNO: Wide i, 1'd:FreeRun

IFGain:Low #Atten: 26 dB

Select Trace
Mkr1 1.911 004 GHz]
-19.55 dBm|

Clear Write

Trace Average

MaxHold

Min Hold

|

View Blank.
View

Stop 1.915000 GHz
#Sweep 1.000 s (1001 pts)

#VBW 3.0 MHz
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CDMAB850 (band edge)

1XEV-DO
Low Channel
Agilent Spectrum Analyzer - Swept SA
N I
Marker 1 824.000000000 MHz H #Aug Type: RMS
- SelectMarker,
Mkr1 824.000 MHZz|
Ref Offset 14.98 dB
R:f zg.eon dBm -15.178 dBm|
o
| e————
Properties»
| St
More
10of2
High Channel

Mkr1 849.000 MHz]

Ref Offset 14.95 dB
198 iv. Ref 26.00 dBm -13.761 dBm|
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CDMAL1 900 (Band edge)

1XEV-DO
Low Channel
Agilent Spectrum Analyzer - Swept SA
. T TR | | SENSEINT| ALIGN AUTO 03:30:52 PM Jul08, 2014
Marker 1 1.850000000000 GHz ] #hvg Type: RMS [psceiostoctor
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s
Trace Average
|
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Ref Offset 15.36 dB
Ref 29.36 dBm
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QO i s . .5 o s o e |
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Trig: Free Run
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PNO: Wide Cp)
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Trace Average
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CDMAS50 (4 Mz SPAN)

1XEV-DO
Low Channel
Agilent Spectrum Analyzer - Swept SA
B e e s o) o | | ALIGNAUTO. , B
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Agilent Spectrum Analyzer - Swept SA
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IFGain:Low #Atten: 24 dB
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Select Trace'

Clear Write

Trace Average

MaxHold
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|
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View
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The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.

SGS Korea Co., Ltd. (Gunpo Laboratory) 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 435-040 http://www.sgsgroup.kr
RTT5041-20(2014.01.20)(2) Tel. +82 31 428 5700 / Fax. +82 31 427 2370 A4(210 mm x 297 mm)




Report Number:

F690501/RF-RTLO07834

Page: 54

of 59

CDMA1 900 (4 Mz SPAN)

1XEV-DO
Low Channel
Agilent Spectrum Analyzer - Swept SA
g s e kel SRR | ALGNAUTO e
Marker 1 1.848992000000 G| . #Avg Type: RMS EREE e
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NextPeak
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Ref 24.36 dBm -18.355 dBm|
Next Pk Right|
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Marker Delta
Start 1.845000 GHz Stop 1.849000 GHz
#VBW 3.0 MHz #Sweep 1.000 s (1001 pts)
High Channel

Agilent Spectrum Analyzer - Swept SA
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Ref Offset 15.36 dB
Ref 29.36 dBm

Start 1.911000 GHz
#Res BW 1.0 MHz

| EE
Marker 1 1.911000000000 GHz

[ | GSENSEINT| |  ALGNAUTO | 03:28:43
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IFGain:Low #Atten: 24 dB
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7. Frequency Stability

7.1. Limit

Requirements: FCC § 2.1055 (a), § 2.1055 (d) & following:

According to §22.355, the carrier frequency of each transmitter in the Public Mobile Services must be
maintained within the tolerances given in Table of this section.

For Mobile devices operating in the 824 to 849 Mk band at a power level less than or equal to 3 Watts, the
limit specified in Table C-1 is +/- 2.5 ppm.

§24.235 the frequency stability shall be sufficient to ensure that the fundamental emission stays within the
authorized frequency block.

7.2. Test Procedure

1. Frequency Stability vs. Temperature: The equipment under test was connected to an external DC power
supply and the RF output was connected to a frequency counter via feed-through attenuators.

2. The EUT was placed inside the temperature chamber.

3. After the temperature stabilized for approximately 20 minutes, the frequency output was recorded from the
counter.

Mobile
Communication
Tester

EUT Attenuator

Temperature Chamber
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7.3. Test Results

Ambient temperature (24 £ 1)TC
Relative humidity .47 % R.H.

CDMAS850 1XxRTT mode at middle channel

Reference Frequency: 836.52 Mk, Limit: 2.5 ppm

Frequency Stability versus Temperature

Frequency Measure with Time Elapse
Environment Power
Temperature (C) Supplied (Vdc) Frequency Error
(Hz) ppm
-30 1 -0.004 782
-20 3 -0.002 391
-10 -2 -0.008 368
0 -3 -0.009 563
10 14.4 1 -0.004 782
20 5 Ref
30 4 -0.001 195
40 4 -0.001 195
50 7 0.002 391

Frequency Stability versus power Supply

Frequency Measure with Time Elapse

Environment Power
Temperature (C) Supplied (Vdc) Frequency Error
(Hz) ppm
16.6 (+15 %) 3 -0.002 391
24
12.2 (-15 %) 6 0.001 195
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CDMA1 900 1xRTT mode at middle channel

Reference Frequency: 1 880.0 Mk
Limit: The Fundamental emission stays within the authorized frequency block

Frequency Stability versus Temperature

Frequency Measure with Time Elapse
Environment Power
Temperature (C) Supplied (Vdc) Frequency Error

-30 4 0.000 000
-20 -2 -0.003 191
-10 3 -0.000 532
0 3 -0.000 532
10 14.4 2 -0.001 064
20 4 Ref
30 -5 -0.004 787
40 -3 -0.003 723
50 3 -0.000 532

Frequency Stability versus power Supply

Environment Power Frequency Measure with Time Elapse
Temperature (TC) Supplied (Vdc) Frequency Error 5
m
(Hz) P
16.6 (+15 %) 8 0.002 128
24
12.2 (-15 %) 3 -0.000 532
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CDMAS850 1xEV-DO mode at middle channel

Reference Frequency: 836.52 Mk, Limit: 2.5 ppm

Frequency Stability versus Temperature

_ Frequency Measure with Time Elapse
Environment Power
Temperature (C) Supplied (Vdc) Frequency Error

(Hz) ppm

-30 -3 -0.010 759

-20 -4 -0.011 954

-10 -2 -0.009 563

0 -3 -0.010 759

10 14.4 -1 -0.008 368
20 6 Ref

30 4 -0.002 391

40 5 -0.001 195

50 4 -0.002 391

Frequency Stability versus power Supply

Environment Power Frequency Measure with Time Elapse
Temperature (TC) Supplied (Vdc) Frequency Error
16.6 (+15 %) 5 -0.001 195
24
12.2 (-15 %) 4 -0.002 391

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.

SGS Korea Co., Ltd. (Gunpo Laboratory) 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 435-040 http://www.sgsgroup.kr
RTT5041-20(2014.01.20)(2) Tel. +82 31 428 5700 / Fax. +82 31 427 2370 A4(210 mm x 297 mm)




SGS

Report Number: F690501/RF-RTL007834 Page: 59 of 59

CDMA1 900 1xEV-DO mode at middle channel

Reference Frequency: 1 880.0 Mk
Limit: The Fundamental emission stays within the authorized frequency block

Frequency Stability versus Temperature

_ Frequency Measure with Time Elapse
Environment Power
Temperature (C) Supplied (Vdc) Frequency Error

(Hz) ppm

-30 -1 -0.000 532

-20 -3 -0.001 596

-10 -4 -0.002 128

0 -2 -0.001 064

10 14.4 3 0.001 596
20 0 Ref

30 -1 -0.000 532

40 -4 -0.002 128

50 1 0.000 532

Frequency Stability versus power Supply

Environment Power Frequency Measure with Time Elapse
Temperature (TC) Supplied (Vdc) Frequency Error
16.6 (+15 %) -3 -0.001 596
24
12.2 (-15 %) 1 0.000 532
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