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DEFINITIONS FOR ABBREVIATION AND SYMBOLS USED IN THIS TEST REPORT

EUT : Equipment Under Test EMC : Electromagnetic Compatibility
AE : Associated Equipment EMI : Electromagnetic Interference
N/A  : Not Applicable EMS : Electromagnetic Susceptibility

N/T : Not Tested

M - indicates that the listed condition, standard or equipment is applicable for this report.
[0 - indicates that the listed condition, standard or equipment is not applicable for this report.
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1  Description of the Equipment Under Test

12.

13.
14.
15.
16.

Manufacturer

Products
Model No.
Serial No.

Product Type

Date of Manufacture
Power Rating
Grounding
Transmitting Frequency

Receiving Frequency

. Emission Designations

SHARP CORPORATION, Consumer Electronics Company,
Communication Systems Division

2-13-1, Iida Hachihonmatsu, Higashi-Hiroshima City, Hiroshima,
739-0192, Japan

Smart Phone

HR229

004401115636124

004401115636090

Pre-production

September, 2015

4.0VDC (Lithium-ion Battery 1TUAF375986Z 2810mAh)
None

Band 5 (824 MHz — 849 MHz)

Band 5 (869 MHz — 894 MHz)

BW (MHz) QPSK 16QAM
1.4 1MO08G7D 1M08D7TW
3 2M69GT7D 2M68DTW
5 4M48G7D 4M47DTW
10 8M95G7D 8M93D7TW
Max. RF Output Power
QPSK 16QAM
BW (MHz) (W ERP) (W ERP)
1.4 0.178 0.151
3 0.182 0.155
5 0.178 0.148
10 0.162 0.141
Category LTE FDD (Band 5)
EUT Authorization Certification
Received Date of EUT October 20, 2015
Channel Plan

The carrier spacing is 100 kHz.
The carrier frequency is designated by the absolute frequency channel number (ARFCN).
The carrier frequency is expressed in the equation shown as follows:

Transmitting Frequency (in MHz) = 824.7 + 0.1 X (n — 20407)
where, n : channel number (20407 <n < 20643)

Receiving Frequency (in MHz) =869.7 + 0.1 x (n — 2407)
where, n : channel number (2407 <n < 2643)
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2  Summary of Test Results

Applied Standard : CFR 47 FCC Rules and Regulations Part 22
Subpart H — Cellular Radiotelephone Service

The EUT described in clause 1 was tested according to the applied standard shown above.
Details of the test configuration is shown in clause 6.

The conclusion for the test items of which are required by the applied standard is indicated under
the test result.

M - The test result was passed for the test requirements of the applied standard.
[ - The test result was failed for the test requirements of the applied standard.

[0 - The test result was not judged the test requirements of the applied standard.

In the approval of test results,

- Determining compliance with the limits in this report was based on the results of the compliance
measurement, not taking into account measurement instrumentation uncertainty.
No deviations were employed from the applied standard.
No modifications were conducted by JQA to achieve compliance to the limitations.

Reviewed by: Tested by:
[ ]
o &/EL Lurf
Shigeru Kinoshita Shigeru Osawa
Assistant Manager Deputy Manager
JQA KITA-KANSAI Testing Center JQA KITA-KANSAI Testing Center
SAITO EMC Branch SAITO EMC Branch
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3 Test Procedure

Test Requirements : CFR 47 FCC Rules and Regulations Part 2
§2.1046, §2.1047, §2.1049, §2.1051, §2.1053, §2.1055 and §2.1057

Test Procedure : ANSI C63.4-2014, ANSI/TIA-603-D-2010
FCC KDB 971168 D01 Power Meas License Digital Systems v02r02,
released October 17, 2014

4  Test Location

Japan Quality Assurance Organization (JQA)
KITA-KANSAI Testing Center

7-7, Ishimaru, 1-chome, Minoh-shi, Osaka, 562-0027, Japan
SAITO EMC Branch

7-3-10, Saito-asagi, Ibaraki-shi, Osaka 567-0085, Japan

5  Recognition of Test Laboratory

JQA KITA-KANSAI Testing Center SAITO EMC Branch is accredited under ISO/IEC 17025 by
following accreditation bodies and the test facility is registered by the following bodies.

VLAC Accreditation No. : VLAC-001-2 (Expiry date : March 30, 2016)

VCCI Registration No. : A-0002 (Expiry date : March 30, 2016)

BSMI Registration No. @ SL2-IS-E-6006, SL2-IN-E-6006, SL2-R1/R2-E-6006, SL2-A1-E-6006
(Expiry date : September 14, 2016)

IC Registration No. © 2079E-3, 2079E-4 (Expiry date : July 16, 2017)

Accredited as conformity assessment body for Japan electrical appliances and material law by METL.
(Expiry date : February 22, 2016)
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6  Description of Test Setup
6.1 Test Configuration

The equipment under test (EUT) consists of
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Item Manufacturer Model No. | Serial No. FCC ID
004401115636124 *1)
A t Phi h HR22 APYHR 22
Smart Phone Sharp i 004401115636090 *2) 000229
B | AC Adapter Hosiden 04 HS-SKA N/A
C | Earphone Softbank Mobile ZTCAA1 - N/A
*1) Used for Field Strength of Spurious Emission
*2) Used for Antenna Conducted Emission and Frequency Stability
The auxiliary equipment used for testing :
None
Type of Cable:
N D Lt Identification | Connector Cable Ferrite | Length
O | Teseripton (Manu. etc.) Shielded | Shielded | Core (m)
1 | USB conversion cable - - NO NO 1.5
2 | Earphone Cable NO NO 0.5

Technical document No. 23199-1501
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6.2 Test Arrangement (Drawings)

a) Single Unit

A
b) AC Adapter used
2
C
A
1
B
|
120VAC 60Hz
¢) Earphone used
2
C
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Issue Date : November 13, 2015

: APYHRO00229

6.3 Operating Condition

Power Supply Voltage

: 4.0 VDC (for Battery)
120 VAC, 60 Hz (For AC Adapter)

1. Bandwidth: 1.4 MHz/3 MHz/5 MHz/10 MHz
2. Modulation Type: QPSK/16QAM

The tests were carried under worst condition shown as follows:
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Test Item Bandwidth Modulation RB Size
(MHz)
RF Power Output 1.4/3/5/10 QPSK/16QAM 1
ERP / EIRP RF Power Output 1.4/3/5/10 QPSK/16QAM 1
Occupied Bandwidth 1.4/3/5/10 QPSK/16QAM Full
Spurious Emissions at Antenna Terminals 1.4/3/5/10 QPSK 1
Band-Edge Emission 1.4/3/5/10 QPSK/16QAM 1/Full
Field Strength of Spurious Radiation 1.4/3/5/10 QPSK 1

The Radiated Emission test were carried under 3 test configurations shown in clause 6.2.
In all tests, the fully charged battery is used for the EUT.

Other Clock Frequency

19.2MHz, 48MHz, 12MHz, 27.12MHz

The EUT was rotated through three orthogonal axis (X, Y and Z axis) in radiated measurement.
The EUT with temporary antenna port was used in conducted measurement.

Technical document No. 23199-1501
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RF Output Verification
The tests were conducted at the middle channel.
CH Frequency BW Mode RB RB Target A‘i‘(;ndul(;ted
(MHz) (MHz) Allocation | Offset MPR ge rower
(dBm)
1 0 0 23.54
1 3 0 28.57
1 5 0 23.46
QPSK 3 0 0 23.40
3 2 0 23.49
3 3 0 23.42
20525 836.5 1.4 6 0 1 22.38
1 0 1 22.52
1 3 1 22.76
1 5 1 22.55
16QAM 3 0 1 22.45
3 2 1 22.49
3 3 1 22.45
6 0 2 21.34
CH Frequency BW Mode RB ' RB Target A‘i‘(;ndul(;ted
(MHz) (MH?z) Allocation | Offset MPR ge rower
(dBm)
1 0 0 23.48
1 8 0 23.53
1 14 0 23.48
QPSK 8 0 1 292.47
8 4 1 22.52
8 7 1 22.43
20525 836.5 3 15 0 ! 22.45
1 0 1 22.72
1 8 1 22.94
1 14 1 22.75
16QAM 8 0 2 21.45
8 4 2 21.52
8 7 2 21.46
15 0 2 21.40
CH Frequency BW Mode RB ' RB Target A‘i‘(;ndul(;ted
(MHz) (MH?z) Allocation | Offset MPR ge rower
(dBm)
0 0 23.40
13 0 23.52
24 0 23.37
QPSK 12 0 1 22.34
12 7 1 22.38
12 13 1 22.27
20525 836.5 5 25 0 ! 22.32
0 1 22.90
13 1 22.87
24 1 22.82
16QAM 12 0 2 21.40
12 7 2 21.40
12 13 2 21.33
25 0 2 21.36

Technical document No. 23199-1501
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CH Frequency BW Mode RB RB Target Aioandul(;ted
(MHz) (MHz) Allocation | Offset MPR ge rower
(dBm)
0 0 23.51
25 0 28.53
49 0 23.38
QPSK 25 0 1 22.42
25 13 1 22.38
25 25 1 22.31
20525 836.5 10 50 0 1 22.40
0 1 22.77
25 1 22.79
49 1 22.67
16QAM 25 0 2 21.41
25 13 2 21.38
25 25 2 21.33
50 0 2 21.37

. JAPAN QUALITY ASSURANCE ORGANIZATION
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7  Test Requirements

7.0 Summary of the Test Results

Test Item FCC Specification Reference of the Results Remarks
Test Report

RF Power Output Section 22.913(a)(2) Section 7.1 Passed
ERP / EIRP RF Power Section 22.913(a)(2) Section 7.2 Passed
Output
Modulation Characteristics
Occupied Bandwidth Section 22.917 Section 7.4 Passed
Spurious Emissions at Section 22.917 Section 7.5 Passed
Antenna Terminals
Band-Edge Emission Section 22.917 Section 7.6 Passed
Field Strength of Spurious Section 22.917 Section 7.7 Passed
Radiation
Frequency Stability Section 22.355 Section 7.8 Passed

7.1 RF Power Output (§2.1046)

For the requirements, [ - Applicable [ M - Tested. [ - Not tested by applicant request. ]
(1 - Not Applicable

7.1.1 Test Results

For the standard, M - Passed [0 - Failed [0 - Not judged

Transmitter Power of BW: 1.4 MHz(QPSK) is 227.5 mW  at _ 836.500 MHz
Transmitter Power of BW: 1.4 MHz(16QAM) is 188.8 mW  at _ 836.500 MHz
Transmitter Power of BW: 3 MHz(QPSK) is 225.4 mW  at _ 836.500 MHz
Transmitter Power of BW: 3 MHz(16QAM) is 198.2 mW  at _ 825.500 MHz
Transmitter Power of BW: 5 MHz(QPSK) is 225.9 mW at _ 826.500 MHz
Transmitter Power of BW: 5 MHz(16QAM) is 195.0 mW  at _ 836.500 MHz
Transmitter Power of BW: 10 MHz(QPSK) is 225.4 mW  at _ 836.500 MHz
Transmitter Power of BW: 10 MHz(16QAM) is 190.1 mW  at _ 836.500 MHz
Uncertainty of Measurement Results +0.9 dB(20)
Remarks :

APAN ALITY A RANCE ORGANIZATION
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7.1.2 Test Instruments

Shielded Room S4
Type Model Serial No. (ID) Manufacturer Cal. Due
Power Meter ML2495A 1423001 (B-16) | Anritsu 2016/07/16
Power Sensor MA2411B 1339136 (B-18) | Anritsu 2016/07/16
44 .
Spectrum Analyzer E4446A PAS-39)3 00388 Agilent 2016/08/11
Attenuator 43KC-20 1418003 (D-41) | Anritsu 2016/07/05
RF Cable SUCOFLEX102 14253/2 (C-52) HUBER+SUHNER | 2016/08/16

NOTE : The calibration interval of the above test instruments is 12 months.

7.1.3 Test Method and Test Setup (Diagrammatic illustration)

The Conducted RF Power Output was measured with a power meter, one attenuator and a short,
low loss cable.

Power
Meter

EUT Attenuator

APAN ALITY A RANCE ORGANIZATION
Technical document No. 23199-1501 J QU Ssu CE ORG ©



JQA File No. : KL80150529
Model No. : HR229
Standard

JAA

Issue Date : November 13, 2015
FCCID : APYHRO00229
: CFR 47 FCC Rules and Regulations Part 22

7.1.4 Test Data

1-1) BW 1.4MHz(1RB)
Mode: QPSK
(LTE 1.4MHz)QPSK

Transmitting Frequency Correction Factor Meter Reading (Average)
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Test Date: October 26, 2015
Temp.: 24 °C, Humi: 35 %

Results (Average)

CH [MHz] [dB] [dBm] [dBm] [mw]
20407 824.700 20.20 3.29 23.49 223.4
20525 836.500 20.20 3.37 23.57 227.5
20643 848.300 20.20 3.24 23.44 220.8

Calculated result at 836.500 MHz, as the maximum level point shown on underline:

Correction Factor = 20.20 dB
+) Meter Reading = 3.37 dBm
Result = 23,57 dBm = 227.5mW

NOTE : The correction factor shows the attenuation pad loss including the short, low loss cable or adapter.

Mode: 16QAM
(LTE 1.4MHz)16QAM

Transmitting Frequency Correction Factor Meter Reading (Average)

Test Date: October 26, 2015
Temp.: 24 °C, Humi: 35 %

Results (Average)

CH [MHZ] [dB] [dBm] [dBm] [mw]
20407 824.700 20.20 2.52 22.72 187.1
20525 836.500 20.20 2.56 22.76 188.8
20643 848.300 20.20 2.42 22.62 182.8

Calculated result at 836.500 MHz, as the maximum level point shown on underline:

Correction Factor = 20.20 dB
+) Meter Reading = 2.56 dBm
Result = 22.76  dBm = 188.8 mW

NOTE : The correction factor shows the attenuation pad loss including the short, low loss cable or adapter.

Technical document No. 23199-1501
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1-2) BW 3MHz(1RB)
Mode: QPSK
(LTE 3MHz)QPSK

Transmitting Frequency Correction Factor Meter Reading (Average)
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Test Date: October 26, 2015
Temp.: 24 °C, Humi: 35 %

Results (Average)

CH [MHZ] [dB] [dBm] [dBm] [mw]
20415 825.500 20.20 3.32 23.52 224.9
20525 836.500 20.20 3.33 23.53 225.4
20635 847.500 20.20 3.18 23.38 217.8

Calculated result at 836.500 MHz, as the maximum level point shown on underline:

Correction Factor = 20.20 dB
+) Meter Reading = 3.33 dBm
Result = 23,563 dBm = 2254 mW

NOTE : The correction factor shows the attenuation pad loss including the short, low loss cable or adapter.

Mode: 16QAM
(LTE 3MHz)16QAM

Transmitting Frequency Correction Factor Meter Reading (Average)

Test Date: October 26, 2015
Temp.: 24 °C, Humi: 35 %

Results (Average)

CH [MHZ] [dB] [dBm] [dBm] [mw]
20415 825.500 20.20 2.77 22.97 198.2
20525 836.500 20.20 2.74 22.94 196.8
20635 847.500 20.20 2.64 22.84 192.3

Calculated result at 825.500 MHz, as the maximum level point shown on underline:

Correction Factor = 20.20 dB
+) Meter Reading = 2.77 dBm
Result = 22.97 dBm = 198.2 mW

NOTE : The correction factor shows the attenuation pad loss including the short, low loss cable or adapter.

Technical document No. 23199-1501
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1-3) BW 5MHz(1RB)
Mode: QPSK
(LTE 5MHz)QPSK

Transmitting Frequency Correction Factor Meter Reading (Average)
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Test Date: October 26, 2015
Temp.: 24 °C, Humi: 35 %

Results (Average)

CH [MHZ] [dB] [dBm] [dBm] [mw]
20425 826.500 20.20 3.34 23.54 225.9
20525 836.500 20.20 3.32 23.52 224.9
20625 846.500 20.20 3.22 23.42 219.8

Calculated result at 826.500 MHz, as the maximum level point shown on underline:

Correction Factor = 20.20 dB
+) Meter Reading = 3.34 dBm
Result = 23,564 dBm = 2259 mW

NOTE : The correction factor shows the attenuation pad loss including the short, low loss cable or adapter.

Mode: 16QAM
(LTE SMHz)16QAM

Transmitting Frequency Correction Factor Meter Reading (Average)

Test Date: October 26, 2015
Temp.: 24 °C, Humi: 35 %

Results (Average)

CH [MHZ] [dB] [dBm] [dBm] [mw]
20425 826.500 20.20 2.55 22.75 188.4
20525 836.500 20.20 2.70 22.90 195.0
20625 846.500 20.20 2.50 22.70 186.2

Calculated result at 836.500 MHz, as the maximum level point shown on underline:

Correction Factor = 20.20 dB
+) Meter Reading = 2.70 dBm
Result = 2290 dBm = 195.0 mW

NOTE : The correction factor shows the attenuation pad loss including the short, low loss cable or adapter.
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1-4) BW 10MHz(1RB)
Mode: QPSK

Transmitting Frequency
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(LTE 10MHz)QPSK

Test Date: October 26, 2015
Temp.: 24 °C, Humi: 35 %

Correction Factor Meter Reading (Average) Results (Average)

CH [MHZ] [dB] [dBm] [dBm] [mw]
20450 829.000 20.20 3.31 23.51 224.4
20525 836.500 20.20 3.33 23.53 225.4
20600 844.000 20.20 3.30 23.50 223.9

+) Meter Reading

Calculated result at 836.500 MHz, as the maximum level point shown on underline:
Correction Factor

= 2020 dB
= 3.33 dBm

Result

= 2353 dBm = 2254 mW

NOTE : The correction factor shows the attenuation pad loss including the short, low loss cable or adapter.

Mode: 16QAM

Transmitting Frequency

(LTE 10MHz)16QAM

Test Date: October 26, 2015
Temp.: 24 °C, Humi: 35 %

Correction Factor Meter Reading (Average) Results (Average)

CH [MHZ] [dB] [dBm] [dBm] [mw]
20450 829.000 20.20 2.57 22.77 189.2
20525 836.500 20.20 2.59 22.79 190.1
20600 844.000 20.20 2.45 22.65 184.1

+) Meter Reading

Calculated result at 836.500 MHz, as the maximum level point shown on underline:
Correction Factor

= 2020 dB
= 2.59 dBm

Result

= 2279 dBm = 190.1 mW

NOTE : The correction factor shows the attenuation pad loss including the short, low loss cable or adapter.

Technical document No. 23199-1501
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- HR229

: CFR 47 FCC Rules and Regulations Part 22

Issue Date : November 13, 2015
: APYHRO00229

FCCID
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2) CCDF
Ch ) Frequency BW Peak to Average Factor(CCDF 0.1%) [dB]
nn
annell (MHz) | (MH2) QPSK 16QAM Limit
205625 836.50 1.4 5.79 6.51
205625 836.50 3 5.77 6.35
205625 836.50 5 5.75 6.40
205625 836.50 10 5.28 6.30

Technical document No. 23199-1501
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BW 1.4MHz QPSK

2 Agilent L Freg/Channel
| |
Ch Freq 6365 Mz Trig Free 8??595'1;@9@%5 red
CCOF [Countstk): 160 | |
Center 836.5000000 MH=z StartFreq
- $36.500000 MHz
Average Power 196.60% Reference
2.37 dBm ) Stopfreq
4503y | 1000 £36.500000 MHz
N CF Step
1.00% 8.00080000 Mz
. Auto Man
10.07 2.32 dB 2107
1.0% 4.56 4B Freq Offset
6.17 5.79 dB bl 0.00000000 Hz
6.017 6.55 dB HLe
60817 7.18 dB . Signal Track
.00 —_— B.001% On Off
Peak 7.11 dB
9.8001% 545 70 dB
Meas BH  5.00000000 MHz
|
BW 1.4MHz 16QAM
#- Agilent Freq/Channel
| |
Ch Freq 6365 Mz Trig Free 8??595'1;@9@%5 red
CCOF [Countstk): 160 | |
Center 836.5000000 MH=z StartFreq
- $36.500000 MHz
Average Power 196.60% Reference
1.34 dBm . StopFreq
i5.077 | 1000 £36.500000 MHz
N CF Step
1.00% 8.00080000 Mz
Auto Man
10.67 2.79 dB 2107
1.0% 5.83 4B Freq Offset
6.17 6.51 dB bl 0.00000000 Hz
6.017 7.42 dB HLe
60817 7.66 dB . Signal Track
.00 —_— B.001% On Off
Peak 7.66 dB
9.8001% 545 70 dB
Meas BH  5.00000000 MHz
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BW 3MHz QPSK
[ |
Ch Freq $36.5 MHz Trig Fres Meas Off
CCOF [Countstk): 169 [ 1
Eenter 836.5@@@@@@ MHZ channel Power
Average Power 160.06% Reference
2.55 dBm ) Occupied BH
46,804 10607
1.06% ACP
10,07 2358 | giay —
1.0% 454 dB Multi Carrier
B.1% 5,77 dB . Power
0.017 T
B.081% 5.80 dB . Power Stat
6.0001% — 6.001% CCDF
Peal 7.40 4B
0.0001% 55 %0 dB More
Meas BH  5.00800000 MHz 1of 2
|
BW 3MHz 16QAM
[ |
Ch Freq $36.5 MHz Trig Fres Meas Off
CCOF [Countstk): 169 [ 1
Eenter 836.5@@@@@@ MHZ channel Power
Average Power 160.06% Reference
1.45 dBm ) Occupied BH
45,764 10607
1.06% ACP
10,07 2828 | giay —
1.0% 5.85 dB Multi Carrier
B.1% 5,35 dB . Power
0.017 706 gp | 0L
B.081% 7.96 dB . Power Stat
6.0001% — 6.001% CCDF
Peal 8.38 dB
0.0001% 55 %0 dB More
Meas BH  5.00800000 MHz 1of 2
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BW 5MHz QPSK
[ |
Ch Freq $36.5 MHz Trig Fres Meas Off
CCOF [Countstk): 169 [ 1
Eenter 836.5@@@@@@ MHZ channel Power
Average Power 160.06% Reference
2.49 dBm ) Occupied BH
46,834 10607
1.06% ACP
10.67 2388 | g1ay —
1.0% 4,46 dB Multi Carrier
B.1% 5,75 dB . Power
0.017 g4z gp | OOl
B.081% 7.00 dB . Power Stat
6.0001% — 6.001% CCDF
Peal 1.22 dB
Meas BH  5.00800000 MHz 1of 2
|
BW 5MHz 16QAM
[ |
Ch Freq $36.5 MHz Trig Fres Meas Off
CCOF [Countstk): 169 [ 1
Eenter 836.5@@@@@@ MHZ channel Power
Average Power 160.06% Reference
1.58 dBm ) Occupied BH
45.35% 10607
1.06% ACP
10.67 28548 | gqay —
1.0% 4,95 dB Multi Carrier
B.1% 5,40 dB . Power
0.017 72048 | 20U
B.081% 775 dB . Power Stat
6.0001% — 6.001% CCDF
Peal 176 4B
0.0001% 55 %0 dB More
Meas BH  5.00800000 MHz 1of 2
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BW 10MHz QPSK

[ |
Ch Freq $36.5 MHz Trig Fres Meas Off
CCOF [Countsik): 100 [ 1
Eenter 836.5@@@@@@ MHZ channel Power
Average Power 160.06% Reference
1.72 dBm . Occupied BH
47.56%4 Lo.baz
1.06% ACP
10,07 249dB | ggy —
1.0% 4,29 dB Multi Carrier
B.1% 5.28 dB . Power
0.017 oo gg | 0L
B.081% 5,40 dB . Power Stat
6.0001% — 6.001% CCDF
Peal 6.55 4B
Meas BH  5.00800000 MHz 1of 2
|
BW 10MHz 16QAM
[ |
Ch Freq $36.5 MHz Trig Fres Meas Off
CCOF [Countsik): 100 [ 1
Eenter 836.5@@@@@@ MHZ channel Power
Average Power 160.06% Reference
0.66 dBm . Occupied BH
43,044 Lo.baz
1.06% ACP
10,07 3.04dB | gogy —
1.0% 4,99 dB Multi Carrier
B.1% 5,30 dB . Power
0.017 70048 | 20U
B.081% 7.50 dB . Power Stat
6.0001% — 6.001% CCDF
Peal a.87 4B
Meas BH  5.00800000 MHz 1of 2
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7.2 ERP/ EIRP RF Power Output

M - Applicable [ I - Tested.
(1 - Not Applicable

For the requirements, O - Not tested by applicant request. ]

7.2.1 Test Results
For the standard, M - Passed [0 - Failed [0 - Not judged
Min. Limit Margin 15.9 dB at 847.500 MHz
Uncertainty of Measurement Results +1.6 dB(20)

Remarks : The maximum ERP is 0.182 W at 847.500 MHz (BW 3MHz, QPSK). Z-axis position.

7.2.2 Test Instruments

Anechoic Chamber A2
Type Model Serial No. (ID) Manufacturer Cal. Due
Test Receiver ESU 26 100170 (A-6) Rohde & Schwarz | 2016/04/25
MY4514 .
Signal Generator E8257D (B- 395) 0309 Agilent 2016/08/10
B45100291 .
Power Meter N1911A %_65) 0029 Agilent 2016/07/16
445104 .
Power Sensor N1921A 3386 4)5 0470 Agilent 2016/07/16
Log-periodic Antenna | UHALP9108-A1 0694 (C-31) Schwarzbeck 2016/05/24
Attenuator (TX) 2-10 BA6214 (D-79) | Weinschel 2015/11/18
Dipole Antenna (TX) KBA-611 0-248-2 (C-20) | Kyoritsu 2016/05/20

NOTE : The calibration interval of the above test instruments is 12 months.

Technical document No. 23199-1501
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7.2.3 Test Method and Test Setup (Diagrammatic illustration)

Step 1:

In order to obtain the maximum emission, the EUT was placed at the height 1.5 m on the
non-conducted support and was varying at three orthogonal axes, at the distance 3 m from the
receiving antenna and rotated around 360 degrees.

The receiving antenna height was varied from 1 m to 4 m.

The EUT on the table was placed to be maximum emission against at the receiving antenna
polarized (vertical and horizontal).

Then the meter reading of the spectrum analyzer at the maximum emission was A dB(uV).

Step 2:

The EUT was replaced to substitution antenna at the same polarized under the same condition as
step 1.

The RF power was fed to the transmitting antenna through the RF amplifier from the signal
generator.

In order to obtain the maximum emission level, the height of the receiving antenna was varied
from 1 m to 4 m.

The level of maximum emission was A dB(uV), same as the recorded level in the step 1.

Then the RF power into the substitution horn antenna was P (dBm).

The ERP/EIRP output power was calculated in the following equation.
ERP (dBm) = P (dBm) — Balun loss of the tuned dipole antenna (dB) + Cable loss (dB)

EIRP (dBm) = P (dBm) + Gh (dBi)
where, Gh (dBi) : Gain of the substitution horn antenna.

APAN ALITY A RANCE ORGANIZATION
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— Side View —
Antenna height
im -4m
1 1
1 1
1 I
= 3m N
1 [
! H
| L
: Ii[*} Meter
EUT Antenna £ Reading:
|_| A dB(uV)
Spectrum
Analyzer
1-»’]”‘ Table [_] y
Turn Table |7
Reference Plane
(a)EUT
Meter Reading : B dBm Antenna height
Im -4m
Signal _| Power
Generator r Meter
|
i : |
| < 3 :
1 i !
1
. | ]
: : I ] Meter
1 | Tuned Dipole Antenna ~ Reading:
: Antenna A dBuV)
______ T- Spectrum
1.5m Analyzer

Turn Table I/

Reference Plane

(b) Substitution Half-wave Dipole
Antenna
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Model No. : HR229
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: CFR 47 FCC Rules and Regulations Part 22

7.2.4 Test Data

1-1) BW 1.4MHz(1RB)
Mode: QPSK

Page 25 of 120

(LTE 1.4MHz)QPSK

1. Measurement Results

Transmitting

Emission Measurement

Substitution Measurement

Test Date: October 30, 2015
Temp.: 22 °C, Humi: 43 %

Supplied Power to Balun Loss of

Frequency [dB(uVv)] [dB(uV)] Substitution Antenna Substitution Antenna
CH [MHZz] Hori. (Mh) Vert. (Mv) Hori. (Msh)  Vert. (Msv) [dBm] [dB]
20407 824.700 94.9 94.1 67.3 .0 - 5.0 1.3
20525 836.500 94.9 94.6 66.7 .7 - 5.0 1.4
20643 848.300 94.5 93.8 66.8 64.8 - 5.0 1.5
2. Calculation Results
Transmitting Frequency Average ERP [dBm] Maximum Average ERP Limits Margin
CH [MHz] Hori. (ERPh) Vert. (ERPv) W] [dBm] [dB]
20407 824.700 21.3 21.8 0.151 38.5 +16.7
20525 836.500 21.8 22.5 0.178 38.5 +16.0
20643 848.300 21.2 22.5 0.178 38.5 +16.0
Calculated result at 836.500 MHz, as the worst point shown on underline:
Emission Measurment (Mv) = 94.6 dB(V)
Substitution Measurement (Msv) = -65.7 dB(uV)
Supplied Power to Substitution Antenna = -5.0 dBm
+) Balun Loss of Substitution Antenna = -1.4 dB

Result (ERPv)
Minimum Margin: 38.5 - 22.5 = 16.0 (dB)

NOTE: Setting of measuring instrument(s) :

Detector Function
RMS

22,5 dBm = 0.178 W

JAPAN QUALITY ASSURANCE ORGANIZATION

Technical document No. 23199-1501




JQA File No. : KLL80150529 Issue Date : November 13, 2015
JEA Model No.  : HR229 FCCID  : APYHRO00229
Standard : CFR 47 FCC Rules and Regulations Part 22

1-2) BW 1.4MHz(1RB)
Mode: 16QAM

(LTE 1.4MHz)16QAM

1. Measurement Results

Transmitting

Emission Measurement

Substitution Measurement

Supplied Power to

Page 26 of 120

Test Date: October 30, 2015
Temp.: 22 °C, Humi: 43 %

Balun Loss of

Frequency [dB(uVv)] [dB(uV)] Substitution Antenna Substitution Antenna

CH [MHZz] Hori. (Mh) Vert. (Mv) Hori. (Msh)  Vert. (Msv) [dBm] [dB]
20407 824.700 94.1 93.4 67.3 66.0 - 5.0 1.3
20525 836.500 94.0 93.8 66.7 65.7 - 5.0 1.4
20643 848.300 93.8 93.1 66.8 64.8 - 5.0 1.5

2. Calculation Results

Transmitting Frequency Average ERP [dBm] Maximum Average ERP Limits Margin

CH [MHZz] Hori. (ERPh) Vert. (ERPv) W] [dBm] [dB]
20407 824.700 20.5 21.1 0.129 38.5 +17.4
20525 836.500 20.9 21.7 0.148 38.5 +16.8
20643 848.300 20.5 21.8 0.151 38.5 +16.7

Emission Measurment (Mv)

Substitution Measurement (Msv)

Supplied Power to Substitution Antenna
+) Balun Loss of Substitution Antenna

Calculated result at 848.300 MHz, as the worst point shown on underline:

93.1 dBV)
= -64.8 dBuV)
= -5.0 dBm
= -1.5 dB

Result (ERPv)
Minimum Margin: 38.5 - 21.8 = 16.7 (dB)

NOTE: Setting of measuring instrument(s) :

Detector Function
RMS

= 21.8 dBm = 0.151 W

JAPAN QUALITY ASSURANCE ORGANIZATION
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2-1) BW 3MHz(1RB)
Mode: QPSK

1. Measurement Results

Transmitting

Emission Measurement

(LTE 3MHz)QPSK

Substitution Measurement

Page 27 of 120

Test Date: October 30, 2015
Temp.: 22 °C, Humi: 43 %

Supplied Power to Balun Loss of

Frequency [dB(uVv)] [dB(uV)] Substitution Antenna Substitution Antenna

CH [MHZz] Hori. (Mh) Vert. (Mv) Hori. (Msh)  Vert. (Msv) [dBm] [dB]
20415 825.500 95.1 93.9 67.4 66.0 - 5.0 1.3
20525 836.500 94.6 94.1 66.7 65.7 - 5.0 1.4
20635 847 .500 94 .4 93.9 66.8 64.8 - 5.0 1.5

2. Calculation Results

Transmitting Frequency Average ERP [dBm] Maximum Average ERP Limits Margin

CH [MHZz] Hori. (ERPh) Vert. (ERPv) W] [dBm] [dB]
20415 825.500 21.4 21.6 0.145 38.5 +16.9
20525 836.500 21.5 22.0 0.158 38.5 +16.5
20635 847 .500 21.1 22.6 0.182 38.5 +15.9

Substitution Measurement (Msv)
Supplied Power to Substitution Antenna =
+) Balun Loss of Substitution Antenna

Calculated result at 847.500 MHz, as the worst point shown on underline:
Emission Measurment (Mv)

93.9 dB(uV)

= -64.8 dBuV)

= -5.0 dBm

= -1.5 dB

Result (ERPv)

Minimum Margin: 38.5 - 22.6 = 15.9 (dB)

Detector Function

RMS

NOTE: Setting of measuring instrument(s) :

= 22.6 dBm = 0.182W
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2-2) BW 3MHz(1RB)
Mode: 16QAM

1. Measurement Results

Transmitting

Emission Measurement

(LTE 3MHz)16QAM

Substitution Measurement

Page 28 of 120

Test Date: October 30, 2015
Temp.: 22 °C, Humi: 43 %

Supplied Power to Balun Loss of

Frequency [dB(uVv)] [dB(uV)] Substitution Antenna Substitution Antenna

CH [MHZz] Hori. (Mh) Vert. (Mv) Hori. (Msh)  Vert. (Msv) [dBm] [dB]
20415 825.500 94 .4 93.2 67.4 66.0 - 5.0 1.3
20525 836.500 93.8 93.3 66.7 65.7 - 5.0 1.4
20635 847 .500 93.7 93.2 66.8 64.8 - 5.0 1.5

2. Calculation Results

Transmitting Frequency Average ERP [dBm] Maximum Average ERP Limits Margin

CH [MHZz] Hori. (ERPh) Vert. (ERPv) W] [dBm] [dB]
20415 825.500 20.7 20.9 0.123 38.5 +17.6
20525 836.500 20.7 21.2 0.132 38.5 +17.3
20635 847 .500 20.4 21.9 0.155 38.5 +16.6

Substitution Measurement (Msv)
Supplied Power to Substitution Antenna =
+) Balun Loss of Substitution Antenna =

Calculated result at 847.500 MHz, as the worst point shown on underline:
Emission Measurment (Mv)

93.2 dB(uV)

= -64.8 dBuV)

= -5.0 dBm
-1.5 dB

Result (ERPv)

Minimum Margin: 38.5 - 21.9 = 16.6 (dB)

Detector Function

RMS

= 21.9 dBm = 0.155W

NOTE: Setting of measuring instrument(s) :

Technical document No. 23199-1501
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3-1) BW 5MHz(1RB)
Mode: QPSK

1. Measurement Results

Transmitting

Emission Measurement

(LTE 5MHz)QPSK

Substitution Measurement

Page 29 of 120

Test Date: October 30, 2015
Temp.: 22 °C, Humi: 43 %

Supplied Power to Balun Loss of

Frequency [dB(uVv)] [dB(uV)] Substitution Antenna Substitution Antenna

CH [MHZz] Hori. (Mh) Vert. (Mv) Hori. (Msh)  Vert. (Msv) [dBm] [dB]
20425 826.500 95.1 93.8 67.3 65.9 - 5.0 1.3
20525 836.500 94.7 94.1 66.7 65.7 - 5.0 1.4
20625 846.500 94.5 93.9 66.9 64.9 - 5.0 1.5

2. Calculation Results

Transmitting Frequency Average ERP [dBm] Maximum Average ERP Limits Margin

CH [MHZz] Hori. (ERPh) Vert. (ERPv) W] [dBm] [dB]
20425 826.500 21.5 21.6 0.145 38.5 +16.9
20525 836.500 21.6 22.0 0.158 38.5 +16.5
20625 846.500 21.1 22.5 0.178 38.5 +16.0

Substitution Measurement (Msv)
Supplied Power to Substitution Antenna =
+) Balun Loss of Substitution Antenna

Calculated result at 846.500 MHz, as the worst point shown on underline:
Emission Measurment (Mv)

93.9 dB(uV)

= -64.9 dBuV)

= -5.0 dBm

= -1.5 dB

Result (ERPv)

Minimum Margin: 38.5 - 22.5 = 16.0 (dB)

Detector Function

RMS

NOTE: Setting of measuring instrument(s) :

= 22,5 dBm = 0.178 W

Technical document No. 23199-1501
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3-2) BW 5MHz(1RB)
Mode: 16QAM

1. Measurement Results

Transmitting

Emission Measurement

(LTE 5MHz)16QAM

Substitution Measurement

Supplied Power to

Page 30 of 120

Test Date: October 30, 2015
Temp.: 22 °C, Humi: 43 %

Balun Loss of

Frequency [dB(uVv)] [dB(uV)] Substitution Antenna Substitution Antenna

CH [MHZz] Hori. (Mh) Vert. (Mv) Hori. (Msh)  Vert. (Msv) [dBm] [dB]
20425 826.500 94 .4 93.1 67.3 65.9 - 5.0 1.3
20525 836.500 93.8 93.2 66.7 65.7 - 5.0 1.4
20625 846.500 93.7 93.1 66.9 64.9 - 5.0 1.5

2. Calculation Results

Transmitting Frequency Average ERP [dBm] Maximum Average ERP Limits Margin

CH [MHZz] Hori. (ERPh) Vert. (ERPv) W] [dBm] [dB]
20425 826.500 20.8 20.9 0.123 38.5 +17.6
20525 836.500 20.7 21.1 0.129 38.5 +17.4
20625 846.500 20.3 21.7 0.148 38.5 +16.8

Substitution Measurement (Msv)
Supplied Power to Substitution Antenna =
+) Balun Loss of Substitution Antenna =

Calculated result at 846.500 MHz, as the worst point shown on underline:
Emission Measurment (Mv)

93.1 dBV)

= -64.9 dBuV)

= -5.0 dBm
-1.5 dB

Result (ERPv)

Minimum Margin: 38.5 - 21.7 = 16.8 (dB)

Detector Function

RMS

= 21.7 dBm = 0.148 W

NOTE: Setting of measuring instrument(s) :
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4-1) BW 10MHz(1RB)
Mode: QPSK

(LTE 10MHz)QPSK

1. Measurement Results

Transmitting

Emission Measurement

Substitution Measurement

Supplied Power to

Page 31 of 120

Test Date: October 30, 2015
Temp.: 22 °C, Humi: 43 %

Balun Loss of

Frequency [dB(uVv)] [dB(uV)] Substitution Antenna Substitution Antenna

CH [MHZz] Hori. (Mh) Vert. (Mv) Hori. (Msh)  Vert. (Msv) [dBm] [dB]
20450 829.000 94.9 93.6 67.2 65.9 - 5.0 1.4
20525 836.500 94.7 93.9 66.7 65.7 - 5.0 1.4
20600 844 .000 94.5 93.5 66.7 65.0 - 5.0 1.4

2. Calculation Results

Transmitting Frequency Average ERP [dBm] Maximum Average ERP Limits Margin

CH [MHZz] Hori. (ERPh) Vert. (ERPv) W] [dBm] [dB]
20450 829.000 21.3 21.3 0.135 38.5 +17.2
20525 836.500 21.6 21.8 0.151 38.5 +16.7
20600 844 .000 21.4 22.1 0.162 38.5 +16.4

Emission Measurment (Mv)

Substitution Measurement (Msv)

Supplied Power to Substitution Antenna
+) Balun Loss of Substitution Antenna

Calculated result at 844.000 MHz, as the worst point shown on underline:

93.5 dB(uV)
= -65.0 dBuV)
= -5.0 dBm
= -1.4 dB

Result (ERPv)
Minimum Margin: 38.5 - 22.1 = 16.4 (dB)

NOTE: Setting of measuring instrument(s) :

Detector Function
RMS

= 22.1 dBm = 0.162W
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4-2) BW 10MHz(1RB)
Mode: 16QAM

1. Measurement Results

Transmitting

Emission Measurement

(LTE 10MHz)16QAM

Substitution Measurement

Page 32 of 120

Test Date: October 30, 2015
Temp.: 22 °C, Humi: 43 %

Supplied Power to Balun Loss of

Frequency [dB(uVv)] [dB(uV)] Substitution Antenna Substitution Antenna

CH [MHZz] Hori. (Mh) Vert. (Mv) Hori. (Msh)  Vert. (Msv) [dBm] [dB]
20450 829.000 94.0 93.0 67.2 65.9 - 5.0 1.4
20525 836.500 93.7 92.9 66.7 65.7 - 5.0 1.4
20600 844 .000 93.7 92.9 66.7 65.0 - 5.0 1.4

2. Calculation Results

Transmitting Frequency Average ERP [dBm] Maximum Average ERP Limits Margin

CH [MHZz] Hori. (ERPh) Vert. (ERPv) W] [dBm] [dB]
20450 829.000 20.4 20.7 0.117 38.5 +17.8
20525 836.500 20.6 20.8 0.120 38.5 +17.7
20600 844 .000 20.6 21.5 0.141 38.5 +17.0

Calculated result at 844.000 MHz, as the worst point shown on underline:

Emission Measurment (Mv)

Substitution Measurement (Msv)

Supplied Power to Substitution Antenna
+) Balun Loss of Substitution Antenna

92.9 dB(uV)
= -65.0 dBuV)
= -5.0 dBm
= -1.4 dB

Result (ERPv)
Minimum Margin: 38.5 - 21.5 = 17.0 (dB)

NOTE: Setting of measuring instrument(s) :

Detector Function
RMS

= 21.5 dBm = 0.141 W
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Issue Date : November 13, 2015
FCCID

: APYHRO00229

7.4

7.4.1

For the requirements, [ - Applicable [ O - Tested.
M - Not Applicable
Occupied Bandwidth (§2.1049)
For the requirements, [ - Applicable [ M - Tested.
[0 - Not Applicable
Test Results
For the standard, M - Passed (1 - Failed
The 99% Bandwidth of BW: 1.4 MHz(QPSK) is 1.08
The 99% Bandwidth of BW: 1.4 MHz(16QAM) is 1.08
The 99% Bandwidth of BW: 3 MHz(QPSK) is 2.69
The 99% Bandwidth of BW: 3 MHz(16QAM) is 2.68
The 99% Bandwidth of BW: 5 MHz(QPSK) is 4.48
The 99% Bandwidth of BW: 5 MHz(16QAM) is 4.47
The 99% Bandwidth of BW: 10 MHz(QPSK) is 8.95
The 99% Bandwidth of BW: 10 MHz(16QAM) is 8.93
The 26dB Bandwidth of BW: 1.4 MHz(QPSK) is 1.22
The 26dB Bandwidth of BW: 1.4 MHz(16QAM) is 1.22
The 26dB Bandwidth of BW: 3 MHz(QPSK) is 2.96
The 26dB Bandwidth of BW: 3 MHz(16QAM) is 2.94
The 26dB Bandwidth of BW: 5 MHz(QPSK) is 4.87
The 26dB Bandwidth of BW: 5 MHz(16QAM) is 4.85
The 26dB Bandwidth of BW: 10 MHz(QPSK) is 9.68
The 26dB Bandwidth of BW: 10 MHz(16QAM) is 9.72
Uncertainty of Measurement Results

Remarks :

7.3 Modulation Characteristics (§2.1047)

I - Not judged

MHz
MHz
MHz
MHz
MHz
MHz
MHz
MHz

MHz
MHz
MHz
MHz
MHz
MHz
MHz
MHz

at
at
at
at
at
at
at
at

at
at
at
at
at
at
at
at
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[ - Not tested by applicant request. |

[ - Not tested by applicant request. |

824.7/836.5/848.3 MHz

824.7/836.5/848.3 MHz
825.5/836.5/847.5 MHz
825.5/836.5/847.5 MHz
836.5/846.5 MHz
826.5/836.5 MHz

_829.0 MHz
8365  MHz
_ 8483 MHz

824.7/836.5/848.3 MHz
825.5/836.5/847.5 MHz

_ 836.5 MHz
_ 826.5  MHz
826.5/846.5 MHz
_ 829.0 MHz
_ 829.0 MHz

+0.9 %(20)
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7.4.2 Test Instruments

Shielded Room S4
Type Model Serial No. (ID) Manufacturer Cal. Due
44 .
Spectrum Analyzer E4446A PAS-39)3 00388 Agilent 2016/08/11
Attenuator 43KC-20 1418003 (D-41) | Anritsu 2016/07/05
RF Cable SUCOFLEX102 14253/2 (C-52) | HUBER+SUHNER | 2016/08/16

NOTE : The calibration interval of the above test instruments is 12 months.

7.4.3 Test Method and Test Setup (Diagrammatic illustration)

The test system is shown as follows:

Spectrum
EUT Attenuator P
Analyzer
The setting of the spectrum analyzer are shown as follows:
LTE Bandwidth 1.4 MHz 3 MHz 5 MHz 10 MHz

Res. Bandwidth 20 kHz 30 kHz 51 kHz 100 kHz
Video Bandwidth 62 kHz 100 kHz 160 kHz 300 kHz

Span 3 MHz 6 MHz 10 MHz 20 MHz
Sweep Time AUTO AUTO AUTO AUTO
Trace Maxhold Maxhold Maxhold Maxhold

APAN ALITY A RANCE ORGANIZATION
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7.4.4 Test Data

The resolution bandwidth was set to about 1 — 5 % of emission bandwidth, -26dBc display line
was placed on the screen (or 99% bandwidth), the occupied bandwidth is the delta frequency
between the two points where the display line intersects the signal trace.
Test Date :October 26, 2015
Temp.:24°C, Humi:35%

1-1) BW 1.4MHz(Full RB)

Mode: QPSK
Channel Frequency 99% Bandwidth -26dBc Bandwidth
(MHz) (MHz) (MHz)

20407 824.70 1.08 1.21

20525 836.50 1.08 1.21

20643 848.30 1.08 1.22

Low Channel

#- Agilent
Ref 16 dBm #Atten 20 dB
#Peak
Log
16 < <
dB/
LgRw
M1l 52
Center §24.700 MHz Span 3 MHz
#Res BH 26 kHz #\JBH 62 kHz Sweep 7.2 ms (1081 pts)

Occupied Bandwidth Occ BH % Pur  99.00 7
1.9837 MHz x dB  -26.00 dB

Transmit Freq Error  1.173 kHz
Occupied Bandwidth 1.213 MHz

APAN ALITY A RANCE ORGANIZATION
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Middle Channel

#- Agilent L
Ref 16 dBm #Atten 20 dB
#Peak
Log
B/ / |
N ,_r""z WMM
T
LgRw
M1 S2
Center 836.500 MHz Span 3 MHz
#Res BH 26 kHz #\JBH 62 kHz Sweep 7.2 ms (1081 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7
1.846 MH=z ®» dB -26.00 dB

Transmit Freq Error 2067 kHz
Occupied Bandwidth 1.214 MH=z

High Channel

#- Agilent L
Ref 16 dBm #Atten 20 dB
#Peak
Log
1@ WMWM
4B/ / \

I YA - It W
LgRw
M1l 52
Center 848.300 MHz Span 3 MHz
#Res BH 26 kHz #\JBH 62 kHz Sweep 7.2 ms (1081 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7

1.831 MH=z X dB -26.00 dB

Transmit Freq Error  G41.855 Hz
Occupied Bandwidth 1.218 MHz

APAN ALITY A RANCE ORGANIZATION
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JQA Tile No.

Model No.
Standard

1 KLL80150529
: HR229
: CFR 47 FCC Rules and Regulations Part 22

Issue Date : November 13, 2015
: APYHRO00229

FCCID

1-2) BW 1.4MHz(Full RB)

Mode: 16QAM
Ch 1 Frequency 99% Bandwidth -26dBc Bandwidth
nn
anne (MH2) (MH2) (MH2)
20407 824.70 1.08 1.22
20525 836.50 1.08 1.22
20643 848.30 1.08 1.22
Low Channel
i Agilent L
Ref 16 dBm #Atten 20 dB
#Peak
Log
10 & %
dB/
=¥ =
LgRw
M1l 52
Center §24.700 MHz Span 3 MHz
#Res BH 26 kHz #\JBH 62 kHz Sweep 7.2 ms (1081 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7
1.0833 MHz X dB -26.00 dB
Transmit Freq Error  -311.236 Hz
Occupied Bandwidth 1.228 MHz
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Middle Channel

#- Agilent L
Ref 16 dBm #Atten 20 dB
#Peak
Log
1@ A I st mpyren e hrure gy
B/ / )
—){'J' L3
m.r"j ‘I\»W'“V‘W'V’
MMW - ey
LgRw
M1 S2
Center 836.500 MHz Span 3 MHz
#Res BH 26 kHz #\JBH 62 kHz Sweep 7.2 ms (1081 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7
1.9820 MH=z X dB -26.00 dB

Transmit Freq Error  -15.708@ Hz
Occupied Bandwidth 1.221 MHz

High Channel
#- Agilent
Ref 16 dBm #Atten 20 dB
#Peak
Log
1@ T e P o it g eyt ey
B/ / )
_)f =

WWW“’ Mw
LgRw
M1l 52
Center 848.300 MHz Span 3 MHz
#Res BH 26 kHz #\JBH 62 kHz Sweep 7.2 ms (1081 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7

1.834 MH=z X dB -26.00 dB

Transmit Freq Error  -138.483 Hz
Occupied Bandwidth 1.221 MHz
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2-1) BW 3MHz(Full RB)

Mode: QPSK
Ch 1 Frequency 99% Bandwidth -26dBc Bandwidth
nn
anne (MHz) (MHz) (MHz)

20415 825.50 2.69 2.96

20525 836.50 2.69 2.96

20635 847.50 2.69 2.96

Low Channel
i Agilent L
Ref 18 dBm #Atten 20 dB
#Peak
Log
16 & &
dB/
= s
LgRw
M1l 52
Center §25.500 MHz Span 6 MHz
#Res BH 36 kHz #JBH 108 kHz Sweep 6,333 ms (1001 prs)
Occupied Bandwidth Occ BH % Pur  99.00 7
2 6864 MH=z ®» dB -26.00 dB

Transmit Freq Error 2552 kHz
Occupied Bandwidth 2.959 MHz
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Middle Channel

#- Agilent L
Ref 16 dBm #Atten 20 dB
#Peak
Log
B/ | |
—)j«j \\(—
”(r'l \"'\f-"’*\rﬁmw'\ﬂwu
et k= ek A
LgRw
M1 S2
Center 836.500 MHz Span 6 MHz
#Res BH 36 kHz #JBH 108 kHz Sweep 6,333 ms (1001 prs)
Occupied Bandwidth Occ BH % Pur  99.00 7
2 6861 MH=z ®» dB -26.00 dB

Transmit Freq Error  3.483 kHz
Occupied Bandwidth 2.960 MHz

High Channel
#- Agilent L
Ref 16 dBm #Atten 20 dB
#Peak
Log
16 Sy fomgrerfing ) Iy
B/ | |
—)/ K\\(—
)I \"\-’"“"'vwm oA 5,
R —— -
LgRw
M1l 52
Center 847.500 MHz Span 6 MHz
#Res BH 36 kHz #JBH 108 kHz Sweep 6,333 ms (1001 prs)
Occupied Bandwidth Occ BH % Pur  99.00 7
2 6851 MH=z X dB -26.00 dB

Transmit Freq Error 2002 kHz
Occupied Bandwidth 2.957 MHz
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2-2) BW 3MHz(Full RB)

Mode: 16QAM
Ch 1 Frequency 99% Bandwidth -26dBc Bandwidth
nn
anne (MHz) (MHz) (MHz)
20415 825.50 2.68 2.93
20525 836.50 2.68 2.94
20635 847.50 2.68 2.93
Low Channel
i Agilent L
Ref 18 dBm #Atten 20 dB
#Peak
Log
18 & - RIS Y £
dB/
> <
LgRw
M1l 52
Center §25.500 MHz Span 6 MHz
#Res BH 36 kHz #JBH 108 kHz Sweep 6,333 ms (1001 prs)
Occupied Bandwidth Occ BH % Pur  99.00 7
2 6827 MH=z ®» dB -26.00 dB

Transmit Freq Error  2.493 kHz
Occupied Bandwidth 2.933 MHz
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Middle Channel

#- Agilent L
Ref 16 dBm #Atten 20 dB
#Peak
Log
1@ £ L foatty i e Pl g by e i ol
dB/ /f \\
—)f’ \\(—
MWW
T T 4
LgRw
M1 S2
Center 836.500 MHz Span 6 MHz
#Res BH 36 kHz #JBH 108 kHz Sweep 6,333 ms (1001 prs)
Occupied Bandwidth Occ BH % Pur  99.00 7
26799 MH=z ®» dB -26.00 dB
Transmit Freq Error  2.438 kHz
Occupied Bandwidth 2.937 MHz
High Channel
#- Agilent
Ref 16 dBm #Atten 20 dB
#Peak
Log
1@ 8N g vt 0y e 3 Pl oo il Podl
dB/ Jf \\
>/ €
mthmwNHMMfW“fWWHNWJj o o
LgRw
M1 S2
Center 847.500 MHz Span 6 MHz
#Res BH 36 kHz #JBH 108 kHz Sweep 6,333 ms (1001 prs)
Occupied Bandwidth Occ BH % Pur  99.00 7
26794 MHz ®» dB -26.00 dB

Transmit Freq Error  1.338 kHz
Occupied Bandwidth 2.927 MHz

APAN ALITY A RANCE ORGANIZATION
Technical document No. 23199-1501 J QU Ssu CE ORG ©



JQA File No. : KLL80150529 Issue Date : November 13, 2015
JEA Model No.  : HR229 FCCID : APYHRO00229

Standard : CFR 47 FCC Rules and Regulations Part 22

Page 43 of 120

3-1) BW 5MHz(Full RB)

Mode: QPSK
Ch 1 Frequency 99% Bandwidth -26dBc Bandwidth
nn
anne (MHz) (MHz) (MHz)

20425 826.50 4.47 4.87

20525 836.50 4.48 4.86

20625 846.50 4.48 4.86

Low Channel
i Agilent L
Ref 18 dBm #Atten 20 dB
#Peak
Log
16 & R
dB/
= ©
LgRw
M1l 52
Center 826.50 MHz Span 18 MHz
#Res BH 51 kHz #BH 166 kHz Sweep 3667 ms (1001 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7
4.4736 MH=z ®» dB -26.00 dB

Transmit Freq Error  4.413 kHz
Occupied Bandwidth 4.871 MHz
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Middle Channel

#- Agilent L
Ref 18 dBm #Atten 20 dB
#Peak
Log
16 T T 1 B N P 1Y,
B/ [ \

ST SR NI,
LgRw
M1 s52
Center §36.50 MHz Span 18 MHz
#Res BH 51 kHz #BH 166 kHz Sweep 3667 ms (1001 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7

4.4792 MH=z ®» dB -26.00 dB
Transmit Freq Error  1.571 kHz
Occupied Bandwidth 4.856 MHz
High Channel

#- Agilent L
Ref 18 dBm #Atten 20 dB
#Peak
Log
dB/ /f \\

W M/ M%Mﬂw
LgRw
M1 s52
Center 846,50 MHz Span 18 MHz
#Res BH 51 kHz #BH 166 kHz Sweep 3667 ms (1001 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7

44754 MH=z ®» dB -26.00 dB

Transmit Freq Error  2726.351 Hz
Occupied Bandwidth 4.864 MHz
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3-2) BW 5MHz(Full RB)

Mode: 16QAM
Ch 1 Frequency 99% Bandwidth -26dBc Bandwidth
nn
anne (MHz) (MHz) (MHz)
20425 826.50 4.47 4.85
20525 836.50 4.47 4.84
20625 846.50 4.46 4.85
Low Channel
i Agilent L
Ref 18 dBm #Atten 20 dB
#Peak
Log
16 & &
dB/
> =
LgRw
M1l 52
Center 826.50 MHz Span 18 MHz
#Res BH 51 kHz #BH 166 kHz Sweep 3667 ms (1001 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7
4.4662 MH=z ®» dB -26.00 dB

Transmit Freq Error  -4.639 kHz
Occupied Bandwidth 4,850 MHz
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Middle Channel

#- Agilent L
Ref 16 dBm #Atten 20 dB
#Peak
Log
1@ [+ X0 MR R e el ol &
dB/ Jf \\
—)X \(—

T T —— N ) P ==
LgRw
M1 S2
Center §36.50 MHz Span 18 MHz
#Res BH 51 kHz #BH 166 kHz Sweep 3667 ms (1001 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7

4.4687 MH=z X dB -26.00 dB

Transmit Freq Error  -3.715 kHz
Occupied Bandwidth 4,848 MHz

High Channel
#- Agilent
Ref 16 dBm #Atten 20 dB
#Peak
Log
16 ki oty Pl e, g o Loty
dB/ Jf ‘1\
—)f’ ‘\(—
J MWM
bt A A
LgRw
M1l 52
Center 846,50 MHz Span 18 MHz
#Res BH 51 kHz #BH 166 kHz Sweep 3.667 ms (1081 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7
4.4644 MH=z X dB -26.00 dB

Transmit Freq Error  -5.256 kHz
Occupied Bandwidth 4.852 MHz
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Mode: QPSK
Ch 1 Frequency 99% Bandwidth -26dBc Bandwidth
nn
anne (MHz) (MHz) (MHz)
20450 829.00 8.95 9.68
20525 836.50 8.92 9.67
20600 844.00 8.91 9.66
Low Channel
i Agilent L
Ref 16 dBm #Atten 20 dB
#Peak
Log
10 e <
dB/
> <
LgRw
M1l 52
Center §29.00 MHz Span 26 MHz
#Res BH 166 kHz #BH 308 kHz Sweep 1,933 ms (1001 prs)
Occupied Bandwidth Occ BH % Pur  99.00 7
8.9461 MH=z ®» dB -26.00 dB
Transmit Freq Error  1.561 kHz
Occupied Bandwidth 9.683 MHz
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Middle Channel

#- Agilent L
Ref 16 dBm #Atten 20 dB
#Peak
Log
16 A TN, D PO Y BY NEVES QRO IGRrLY
B/ | \
—;J;'JJ \(—
e e i Y
e e
LgRw
M1l 52
Center §36.50 MHz Span 26 MHz
#Res BH 166 kHz #BH 308 kHz Sweep 1,933 ms (1001 prs)
Occupied Bandwidth Occ BH % Pur  99.00 7
8.9195 MH=z X dB -26.00 dB

Transmit Freq Error  4.500 kHz
Occupied Bandwidth 9.671 MH=z

High Channel
#- Agilent L
Ref 16 dBm #Atten 20 dB
#Peak
Log
16 e i ¥ U N VO RN AR oA SR e I+
B/ | \
—;(r! \(—
et j 1"“*»\#-"‘.
]

LgRw HU\"‘»»\
M1l 52
Center 44,00 MHz Span 26 MHz
#Res BH 166 kHz #BH 308 kHz Sweep 1,933 ms (1001 prs)
Occupied Bandwidth Occ BH % Pur  99.00 7

8.9075 MH=z X dB -26.00 dB

Transmit Freq Error  -963.683 Hz
Occupied Bandwidth 9.663 MH=z
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4-2) BW 10MHz(Full RB)

Mode: 16QAM
Ch 1 Frequency 99% Bandwidth -26dBc Bandwidth
nn
anne (MHz) (MHz) (MHz)
20450 829.00 8.92 9.72
20525 836.50 8.93 9.70
20600 844.00 8.92 9.67
Low Channel
i Agilent L
Ref 18 dBm #Atten 20 dB
#Peak
Log
18 P st frocnl, Loty
dB/
> =
LgRw
M1l 52
Start 519,800 MHz Stop 839.08 MHz
#Res BH 166 kHz #BH 308 kHz Sweep 1,933 ms (1001 prs)
Occupied Bandwidth Occ BH % Pur  99.00 7
8.9216 MH=z ®» dB -26.00 dB

Transmit Freq Error  2.923 kHz
Occupied Bandwidth 9.715 MHz
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Middle Channel

#- Agilent L
Ref 16 dBm #Atten 20 dB
#Peak
Log
18 P W PO RO AT LT SOPSI LSOO ISP PR NSCSP B o
dB/ jf \\
>/ €
/ Mo

Y e R (R e o]
LgRw
M1 S2
Center §36.50 MHz Span 26 MHz
#Res BH 166 kHz #BH 308 kHz Sweep 1,933 ms (1001 prs)
Occupied Bandwidth Occ BH % Pur  99.00 7

8.9314 MH=z ®» dB -26.00 dB

Transmit Freq Error  -1.343 kHz
Occupied Bandwidth 9.696 MHz

High Channel
#- Agilent
Ref 16 dBm #Atten 20 dB
#Peak
Log
18 L+ 30 IR IR Ny LN Bt Ayt ot T
dB/ !r' \\
—)}/ \(—
T i /( e

LgRw \%‘"""
M1l 52
Center 44,00 MHz Span 26 MHz
#Res BH 166 kHz #BH 308 kHz Sweep 1,933 ms (1001 prs)
Occupied Bandwidth Occ BH % Pur  99.00 7

8.9187 MH=z X dB -26.00 dB

Transmit Freq Error  -1.535 kHz
Occupied Bandwidth 9.678 MHz
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7.5  Spurious Emissions at Antenna Terminals (§2.1051)

For the requirements, [ - Applicable [ M - Tested. [ - Not tested by applicant request. ]
(1 - Not Applicable

7.5.1 Test Results

For the standard, M - Passed [0 - Failed [0 - Not judged
Min. Limit Margin 33.6 dB at _4220.000 MHz
Uncertainty of Measurement Results 9kHz -1 GHz +1.4 dB(20)
1 GHz - 18 GHz +1.7  dB(20)
18 GHz — 40 GHz +2.3  dB(20)

Remarks: BW 10 MHz

7.5.2 Test Instruments

Shielded Room S4
Type Model Serial No. (ID) Manufacturer Cal. Due
44 .
Spectrum Analyzer E4446A PAS-39)3 00388 Agilent 2016/08/11
Attenuator 43KC-20 1418003 (D-41) | Anritsu 2016/07/05
RF Cable SUCOFLEX102 14253/2 (C-52) HUBER+SUHNER | 2016/08/16
High Pass Filter HPM50108 010 (D-94) MICRO-TRONICS | 2016/02/08

NOTE : The calibration interval of the above test instruments is 12 months.
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7.5.83 Test Method and Test Setup (Diagrammatic illustration)

The Antenna Conducted Emission was measured with a spectrum analyzer. The test system is
shown as follows:

a) Frequency Range: 9 kHz — 1.2 GHz

EUT Attenuator Spectrum
Analyzer
b) Frequency Range: 1.2 GHz — 10 GHz
Spectrum
EUT Attenuator HPF
Analyzer

The setting of the spectrum analyzer are shown as follows:

Frequency Range | 9 kHz - 150 kHz | 150 kHz - 30 MHz | 30 MHz - 10 GHz
Res. Bandwidth 200 Hz 10 kHz 1 MHz
Video Bandwidth 1 kHz 30 kHz 3 MHz
Sweep Time AUTO AUTO AUTO
Trace Maxhold Maxhold Maxhold

Technical document No. 23199-1501

JAPAN QUALITY ASSURANCE ORGANIZATION



JQA File No. : KLL80150529 Issue Date : November 13, 2015
JEA Model No.  : HR229 FCCID : APYHRO00229

Standard : CFR 47 FCC Rules and Regulations Part 22

Page 53 of 120
7.5.4 Test Data

1) BW 1.4MHz(1RB)
(LTE 1.4MHz)

Test Date: October 26, 2015
Temp.: 24 °C, Humi: 35 %

Transmitting Measured Corr. Meter Readings Limits Results Margin Remarks
Frequency Frequency Factor [dBm] [dBm] [dBm] [dB]
CH [MHZz] [MHZ] [dB]
20407 824.700 1649.400 21.3 < -70.0 -13.0 < -48.7 > +35.7 C
2474 .100 20.9 < -70.0 -13.0 <-49.1 > +36.1 C
3298.800 21.0 < -70.0 -13.0 <-49.0 > +36.0 C
4123 .500 21.1 < -70.0 -13.0 < -48.9 > +35.9 C
4948 .200 21.0 < -70.0 -13.0 <-49.0 > +36.0 C
5772.900 21.2 < -70.0 -13.0 < -48.8 > +35.8 C
6597 .600 21.3 < -70.0 -13.0 < -48.7 > +35.7 C
7422 .300 21.4 < -70.0 -13.0 < -48.6 > +35.6 C
8247 .000 21.5 < -70.0 -13.0 < -48.5 > +35.5 C
20525 836.500 1673.000 21.3 < -70.0 -13.0 < -48.7 > +35.7 C
2509.500 20.9 < -70.0 -13.0 <-49.1 > +36.1 C
3346.000 21.0 < -70.0 -13.0 <-49.0 > +36.0 C
4182 .500 21.1 < -70.0 -13.0 < -48.9 > +35.9 C
5019.000 21.0 < -70.0 -13.0 <-49.0 > +36.0 C
5855.500 21.2 < -70.0 -13.0 < -48.8 > +35.8 C
6692 .000 21.3 < -70.0 -13.0 < -48.7 > +35.7 C
7528 .500 21.4 < -70.0 -13.0 < -48.6 > +35.6 C
8365.000 21.5 < -70.0 -13.0 < -48.5 > +35.5 C
20643 848.300 1696.600 21.2 < -70.0 -13.0 < -48.8 > +35.8 C
2544 .900 20.9 < -70.0 -13.0 <-49.1 > +36.1 C
3393.200 21.0 < -70.0 -13.0 <-49.0 > +36.0 C
4241 500 21.1 -68.0 -13.0 -46.9 +33.9 C
5089.800 21.1 < -70.0 -13.0 < -48.9 > +35.9 C
5938.100 21.2 < -70.0 -13.0 < -48.8 > +35.8 C
6786.400 21.3 < -70.0 -13.0 < -48.7 > +35.7 C
7634 .700 21.4 < -70.0 -13.0 < -48.6 > +35.6 C
8483.000 21.6 < -70.0 -13.0 < -48.4 > +35.4 C
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Calculated result at 4241.5 MHz, as the worst point shown on underline:

Corr. Factor = 21.1 dB
+) Meter Reading = -68.0 dBm
Result = -46.9 dBm

Minimum Margin: -13.0 - (-46.9) = 33.9 (dB)

NOTES

1. The spectrum was checked from 9 kHz to 10 GHz.

2. Applied limits : -13.0 [dBm] = 10log(TP[mW]) - (43 + 10log(tp[W1)) = 10log(TP[mW]) - (43 + (10 log(TP[mW]) - 30))
where, tp[W] =TP[mW] /1000 : Transmitter power at anttena terminal

3. The correction factor is shown as follows:
Corr. Factor [dB] = Cable Loss + 10dB Pad Att. [dB] (9 kHz - 1.2 GHz)
Corr. Factor [dB] = Cable Loss + 10dB Pad Att. + High Pass Filter Loss (D-94) [dB] (over 1.2 GHz)

4. The symbol of “<” means “or less”.

5. The symbol of “>” means “more than”.

6. Setting of measuring instrument(s) :

Detector Function RES B.W. V.B.W. Sweep Time
A Peak 200 Hz 1 kHz AUTO
B Peak 10 kHz 30 kHz AUTO
C Peak 1 MHz 3 MHz AUTO

APAN ALITY A RANCE ORGANIZATION
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Low Channel, Out-Of-Band Emissions (9 kHz — 150 kHz)

# Agilent L
Mkrl 11.5 kHz
Ref 16 dBm #Atten 20 dB -538.52 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£F);
£<50k
FFT

1

¢
Start 9.0 kHz Stop 156.8 kHz
#Res BH 208 Hz #UBH 1 kHz Sweep 2.279 5 (1081 pts)

Low Channel, Out-Of-Band Emissions (150 kHz — 30 MHz)

#- Agilent L

Mkrl 158 kHz
Ref 16 dBm #Atten 20 dB -79.87 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£t
FTun
Swp

D s sy

Start 158 kHz Stop 360.80 MHz
#Res BH 18 kHz #YBH 38 kHz Sweep 285.3 ms (1881 pts)

APAN ALITY A RANCE ORGANIZATION
Technical document No. 23199-1501 J QU Ssu CE ORG ©



JAA

JQA File No. : KL80150529
Model No. : HR229
Standard

Issue Date : November 13, 2015
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Low Channel, Out-Of-Band Emissions (30 MHz — 1.2 GHz)

# Agilent

Ref 16 dBm

#Atten 20 dB

L
Mkr2 747 MHz
-59.95 dBm

#Peak

Log
16

dB/

z
L]
)

oy ik

LgRw

Y1 sz

Start 380 MHz

Stop 1,208 GHz

#Res BH 1 MHz #\BH 3 MHz Sweep 2 ms (1081 pts)
Markear Trace Typa H Axis Amplitude
1 (4] Freg 824 MHz 8.65 dBm
2 (S Freqg 747 IMHz -59.98 dBm

Low Channel, Out-Of-Band Emissions (1.2 GHz — 100 GHz)

#- Agilent

Ref —18 dBm

#Atten 2 dB

L
Mkrz 4.122 GHz
-72.99 dBm

#Peak

Log
16

dB/

-

LgRw

Y1 sz

Start 1.208 GHz

Stop 10.008 GHz

#Res BH 1 MHz #\BH 3 MHz Sweep 14.67 ms (1881 pts)
Markear Trace Typa H Axis Amplitude
1 (1 Freg 1.649 GHz -74.83 dBm
2 (S Freqg 4,122 GHz -72.99 dBm
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Middle Channel, Out-Of-Band Emissions (9 kHz — 150 kHz)

# Agilent L
Mkrl 9.3 kHz
Ref 16 dBm #Atten 20 dB —-57.99 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£F);
£<50k
FFT

A
Start 9.0 kHz Stop 156.8 kHz

#Res BH 208 Hz #UBH 1 kHz Sweep 2.279 5 (1081 pts)

Middle Channel, Out-Of-Band Emissions (150 kHz — 30 MHz)

#- Agilent L

Mkrl 158 kHz
Ref 16 dBm #Atten 20 dB -78.25 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£t
FTun
Swp

e e o e Ly
Start 158 kHz Stop 360.80 MHz
#Res BH 18 kHz #YBH 38 kHz Sweep 285.3 ms (1881 pts)
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Middle Channel, Out-Of-Band Emissions (30 MHz — 1.2 GHz)

#- Agilent L
Mkrl 836 MHz
8.68 dBm

Ref 16 dBm #Atten 20 dB "

#Peak

Log
16

dB/

LgRw

Y1 sz

Start 380 MHz Stop 1,208 GHz

#Res BH 1 MHz #\BH 3 MHz Sweep 2 ms (1081 pts)
Markear Trace Typa H Axis Amplitude
1 (4] Freg 836 MHz 8.68 dBm
2 (S Freqg 724 IMHz -E1.88 dBm

Middle Channel, Out-Of-Band Emissions (1.2 GHz — 10 GHz)

#- Agilent L
Mkrl 1.675 GHz
-76.82 dBm

Ref -18 dBm #Atten 2 dB

#Peak

Log
16

dB/

z
]
J““'”'“““wumewq*a»aauw_hﬂw*””“wu“Nw‘“‘“‘v*wr“wwuvuﬂ““”“kwwpw*““wM“

LgRw

Y1 sz

Start 1.208 GHz Stop 10,808 GHz

#Res BH 1 MHz #\BH 3 MHz Sweep 14.67 ms (1881 pts)
Markear Trace Typa H Axis Amplitude
1 (1 Freg 1.E75 GHz -7E.82 dBm
2 (S Freqg 4,183 GHz -78.34 dBm
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High Channel, Out-Of-Band Emissions (9 kHz — 150 kHz)

# Agilent L
Mkrl 18.6 kHz
Ref 16 dBm #Atten 20 dB -57.35 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£F);
£<50k
FFT

i

Start 9.0 kHz Stop 156.8 kHz
#Res BH 208 Hz #UBH 1 kHz Sweep 2.279 5 (1081 pts)

High Channel, Out-Of-Band Emissions (150 kHz — 30 MHz)

#- Agilent L

Mkrl 158 kHz
Ref 16 dBm #Atten 20 dB -78.95 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£t
FTun
Swp

LTV S T ittt i bt et oo b i
Start 158 kHz Stop 360.80 MHz
#Res BH 18 kHz #YBH 38 kHz Sweep 285.3 ms (1881 pts)
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High Channel, Out-Of-Band Emissions (30 MHz — 1.2 GHz)

# Agilent

Ref 16 dBm

#Atten 20 dB

L

Mkr2 742 MHz
-66.52 dBm

#Peak

Log
16

dB/

2
K
DSPSTRY TR

LgRw

Y1 sz

Start 380 MHz

Stop 1,208 GHz

#Res BH 1 MHz #\BH 3 MHz Sweep 2 ms (1081 pts)
Markear Trace Typa H Axis Amplitude
1 (4] Freg 849 MHz 8.61 dBm
2 (S Freqg 742 MHz -EA.52 dBm

High Channel, Out-Of-Band Emissions (1.2 GHz — 10 GHz)

#- Agilent L
Mkrz  4.245 GHz
Ref -18 dBm #Atten 2 dB -67.97 dBm
#Peak
Log
16
dB/
z
I '
W ?_u e oty [l WWMM MWMM
LgRw
W1 52
Start 1.208 GHz Stop 10,808 GHz
#Res BH 1 MHz #BH 3 MHz Sweep 14.67 ms (1081 pts)
Markear Trace Typa H Axis Amplitude
1 (4] Freg 1.693 GHz -7E.83 dBEm
2 (4] Freq 4,245 GHz -67.97 dBm
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2) BW 3MHz(1RB)
(LTE 3MHz)
Test Date: October 26, 2015
Temp.: 24 °C, Humi: 35 %
Transmitting Measured Corr. Meter Readings Limits Results Margin Remarks
Frequency Frequency Factor [dBm] [dBm] [dBm] [dB]
CH [MHZ] [MHZ] [dB]
20415 825.500 1651.000 21.3 < -70.0 -13.0 < -48.7 > +35.7 C
2476 .500 20.9 < -70.0 -13.0 <-49.1 > +36.1 C
3302.000 21.0 < -70.0 -13.0 <-49.0 > +36.0 C
4127.500 21.1 < -70.0 -13.0 < -48.9 > +35.9 C
4953.000 21.0 < -70.0 -13.0 <-49.0 > +36.0 C
5778.500 21.2 < -70.0 -13.0 < -48.8 > +35.8 C
6604 .000 21.3 < -70.0 -13.0 < -48.7 > +35.7 C
7429.500 21.4 < -70.0 -13.0 < -48.6 > +35.6 C
8255.000 21.5 < -70.0 -13.0 < -48.5 > +35.5 C
20525 836.500 1673.000 21.3 < -70.0 -13.0 < -48.7 > +35.7 C
2509.500 20.9 < -70.0 -13.0 <-49.1 > +36.1 C
3346.000 21.0 < -70.0 -13.0 <-49.0 > +36.0 C
4182.500 21.1 < -70.0 -13.0 < -48.9 > +35.9 C
5019.000 21.0 < -70.0 -13.0 <-49.0 > +36.0 C
5855.500 21.2 < -70.0 -13.0 < -48.8 > +35.8 C
6692.000 21.3 < -70.0 -13.0 < -48.7 > +35.7 C
7528.500 21.4 < -70.0 -13.0 < -48.6 > +35.6 C
8365.000 21.5 < -70.0 -13.0 < -48.5 > +35.5 C
20635 847.500 1695.000 21.2 < -70.0 -13.0 < -48.8 > +35.8 C
2542 .500 20.9 < -70.0 -13.0 <-49.1 > +36.1 C
3390.000 21.0 < -70.0 -13.0 <-49.0 > +36.0 C
4237.500 21.1 -69.0 -13.0 -47.9 +34.9 C
5085.000 21.1 < -70.0 -13.0 < -48.9 > +35.9 C
5932.500 21.2 < -70.0 -13.0 < -48.8 > +35.8 C
6780.000 21.3 < -70.0 -13.0 < -48.7 > +35.7 C
7627 .500 21.4 < -70.0 -13.0 < -48.6 > +35.6 C
8475.000 21.6 < -70.0 -13.0 < -48.4 > +35.4 C
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Calculated result at 4237.5 MHz, as the worst point shown on underline:

Corr. Factor = 21.1 dB
+) Meter Reading = -69.0 dBm
Result = -47.9 dBm

Minimum Margin: -13.0 - (-47.9) = 34.9 (dB)

NOTES

1. The spectrum was checked from 9 kHz to 10 GHz.

2. Applied limits : -13.0 [dBm] = 10log(TP[mW]) - (43 + 10log(tp[W1)) = 10log(TP[mW]) - (43 + (10 log(TP[mW]) - 30))
where, tp[W] =TP[mW] /1000 : Transmitter power at anttena terminal

3. The correction factor is shown as follows:
Corr. Factor [dB] = Cable Loss + 10dB Pad Att. [dB] (9 kHz - 1.2 GHz)
Corr. Factor [dB] = Cable Loss + 10dB Pad Att. + High Pass Filter Loss (D-94) [dB] (over 1.2 GHz)

4. The symbol of “<” means “or less”.

5. The symbol of “>” means “more than”.

6. Setting of measuring instrument(s) :

Detector Function RES B.W. V.B.W. Sweep Time
A Peak 200 Hz 1 kHz AUTO
B Peak 10 kHz 30 kHz AUTO
C Peak 1 MHz 3 MHz AUTO

APAN ALITY A RANCE ORGANIZATION
Technical document No. 23199-1501 J QU Ssu CE ORG ©



JQA File No. : KLL80150529 Issue Date : November 13, 2015
JEA Model No.  : HR229 FCCID  : APYHRO00229

Standard : CFR 47 FCC Rules and Regulations Part 22

Page 63 of 120
Low Channel, Out-Of-Band Emissions (9 kHz — 150 kHz)

# Agilent L
Mikrl 12.9 kHz
Ref 16 dBm #Atten 20 dB -57.54 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£F);
£<50k
FFT

1

Start 9.0 kHz Stop 156.8 kHz
#Res BH 208 Hz #UBH 1 kHz Sweep 2.279 5 (1081 pts)

Low Channel, Out-Of-Band Emissions (150 kHz — 30 MHz)

#- Agilent L

Mkrl 158 kHz
Ref 16 dBm #Atten 20 dB -78.60 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£t
FTun
Swp

Start 158 kHz Stop 360.80 MHz
#Res BH 18 kHz #YBH 38 kHz Sweep 285.3 ms (1881 pts)
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Low Channel, Out-Of-Band Emissions (30 MHz — 1.2 GHz)

# Agilent
Mkrl 826 MHz
Ref 18 dBm #Atten 20 dB N 8.77 dBm
#Peak
Log
18
dB/
2
T S?-LW-MM‘-MP R DR PEN ST Y VI ¥ PSP M [PROPPR SR—"
LaAv
Y1 sz
Start 38 MHz Stop 1.208 GHz
#Res BH 1 MHz #\BH 3 MHz Sweep 2 ms (1081 pts)
Markear Trace Typa H Axis Amplitude
1 (4] Freg 826 MHz 8.77 dBm
2 1 Freq 295 MHz -68.41 cBm

Low Channel, Out-Of-Band Emissions (1.2 GHz — 100 GHz)

#- Agilent

Ref —18 dBm

Mkrl 1.649 GHz

#fAtten 2 dB -75.19 dBm

#Peak

Log
16

dB/

(™

LgRw

Y1 sz

Start 1.208 GHz

Stop 10.008 GHz

#Res BH 1 MHz #\BH 3 MHz Sweep 14.67 ms (1881 pts)
Markear Trace Typa H Axis Amplitude
1 (1 Freg 1.649 GHz -75.19 dBm
2 (S Freqg 4,138 GHz -74.18 dBm

Technical document No. 23199-1501
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Middle Channel, Out-Of-Band Emissions (9 kHz — 150 kHz)

# Agilent L
Mikrl 18.0 kHz
Ref 16 dBm #Atten 20 dB -538.30 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£F);
£<50k
FFT

1

Start 9.0 kHz Stop 156.8 kHz
#Res BH 208 Hz #UBH 1 kHz Sweep 2.279 5 (1081 pts)

Middle Channel, Out-Of-Band Emissions (150 kHz — 30 MHz)

#- Agilent L

Mkrl 188 kHz
Ref 16 dBm #Atten 20 dB -79.57 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£t
FTun
Swp

R | s W Ly
Start 158 kHz Stop 360.80 MHz
#Res BH 18 kHz #YBH 38 kHz Sweep 285.3 ms (1881 pts)
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Middle Channel, Out-Of-Band Emissions (30 MHz — 1.2 GHz)

#- Agilent L
Mkr2 377 MHz
Ref 18 dBm #Atten 20 dB -60.98 dBm
#Peak
Log
1@
dB/
F ]
MR R fliakar sy WYFTTPETEN W TIWETPHTIY RIS T SRR SRR
LgRw
Y1 52
Start 380 MHz Stop 1,208 GHz
#Res BH 1 MHz #BH 3 MHz Sweep 2 ms (1981 pts)
Markear Trace Typa H Axis Amplitude
1 (4] Freg 836 MHz 9,13 dBm
2 (4] Freq I77 MHz -68.98 dBm
Middle Channel, Out-Of-Band Emissions (1.2 GHz — 10 GHz)
#- Agilent L
Mkrl 1.675 GHz
Ref -18 dBm #Atten 2 dB -75.20 dBm
#Peak
Log
1@
dB/
2
1 o
» ? WMMMWMMM
LgRw
Y1 52
Start 1.208 GHz Stop 10,808 GHz
#Res BH 1 MHz #BH 3 MHz Sweep 14.67 ms (1081 pts)
Markear Trace Typa H Axis Amplitude
1 (4] Freg 1.675 GHz -75.28 dBm
2 (4] Freq 4,183 GHz -71.21 dBm
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High Channel, Out-Of-Band Emissions (9 kHz — 150 kHz)

# Agilent L
Mkrl 9.1 kHz
Ref 16 dBm #Atten 20 dB -538.34 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£F);
£<50k
FFT

Start 9.0 kHz Stop 150.0 kHz
#Res BH 208 Hz #UBH 1 kHz Sweep 2.279 5 (1081 pts)

High Channel, Out-Of-Band Emissions (150 kHz — 30 MHz)

#- Agilent L

Mkrl 188 kHz
Ref 16 dBm #Atten 20 dB -78.82 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£t
FTun
Swp

b oo b et et bt A st
Start 158 kHz Stop 360.80 MHz
#Res BH 18 kHz #YBH 38 kHz Sweep 285.3 ms (1881 pts)
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High Channel, Out-Of-Band Emissions (30 MHz — 1.2 GHz)

# Agilent L
Mkrl 848 MHz
Ref 18 dBm #Atten 20 dB N 3,67 dBm
#Peak
Log
16
dB/
2
I TR B e R $ TIVTHSSHPIEY, APRPYFTY PEYY ENO fratbitrras gt
LgRw
W1 52
Start 380 MHz Stop 1,208 GHz
#Res BH 1 MHz #BH 3 MHz Sweep 2 ms (1981 pts)
Markear Trace Typa H Axis Amplitude
1 (4] Freg 848 MHz 8.67 dBm
2 (4] Freq 483 MHz -68.35 dBm

High Channel, Out-Of-Band Emissions (1.2 GHz — 10 GHz)

#- Agilent

Ref —18 dBm

L
Mkrz 4.236 GHz

#fAtten 2 dB -69.03 dBm

#Peak

Log
16

dB/

HOr 1

= ol

LgRw

Y1 sz

Start 1.208 GHz

Stop 10.008 GHz

#Res BH 1 MHz #\BH 3 MHz Sweep 14.67 ms (1881 pts)
Markear Trace Typa H Axis Amplitude
1 (1 Freg 1.693 GHz -74.53 dBm
2 (S Freqg 4,236 GHz -£9.83 dBm
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3) BW 5MHz(1RB)
(LTE 5MHz)
Test Date: October 26, 2015
Temp.: 24 °C, Humi: 35 %
Transmitting Measured Corr. Meter Readings Limits Results Margin Remarks
Frequency Frequency Factor [dBm] [dBm] [dBm] [dB]
CH [MHZ] [MHZ] [dB]
20425 826.500 1653.000 21.3 < -70.0 -13.0 < -48.7 > +35.7 C
2479.500 20.9 < -70.0 -13.0 <-49.1 > +36.1 C
3306.000 21.0 < -70.0 -13.0 <-49.0 > +36.0 C
4132.500 21.1 < -70.0 -13.0 < -48.9 > +35.9 C
4959.000 21.0 < -70.0 -13.0 <-49.0 > +36.0 C
5785.500 21.2 < -70.0 -13.0 < -48.8 > +35.8 C
6612.000 21.3 < -70.0 -13.0 < -48.7 > +35.7 C
7438.500 21.4 < -70.0 -13.0 < -48.6 > +35.6 C
8265.000 21.5 < -70.0 -13.0 < -48.5 > +35.5 C
20525 836.500 1673.000 21.3 < -70.0 -13.0 < -48.7 > +35.7 C
2509.500 20.9 < -70.0 -13.0 <-49.1 > +36.1 C
3346.000 21.0 < -70.0 -13.0 <-49.0 > +36.0 C
4182.500 21.1 < -70.0 -13.0 < -48.9 > +35.9 C
5019.000 21.0 < -70.0 -13.0 <-49.0 > +36.0 C
5855.500 21.2 < -70.0 -13.0 < -48.8 > +35.8 C
6692.000 21.3 < -70.0 -13.0 < -48.7 > +35.7 C
7528.500 21.4 < -70.0 -13.0 < -48.6 > +35.6 C
8365.000 21.5 < -70.0 -13.0 < -48.5 > +35.5 C
20625 846.500 1693.000 21.2 < -70.0 -13.0 < -48.8 > +35.8 C
2539.500 20.9 < -70.0 -13.0 <-49.1 > +36.1 C
3386.000 21.0 < -70.0 -13.0 <-49.0 > +36.0 C
4232.500 21.1 < -70.0 -13.0 < -48.9 > +35.9 C
5079.000 21.1 < -70.0 -13.0 < -48.9 > +35.9 C
5925.500 21.2 < -70.0 -13.0 < -48.8 > +35.8 C
6772.000 21.3 < -70.0 -13.0 < -48.7 > +35.7 C
7618.500 21.4 < -70.0 -13.0 < -48.6 > +35.6 C
8465.000 21.6 < -70.0 -13.0 < -48.4 > +35.4 C
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Calculated result at 8465.0 MHz, as the worst point shown on underline:

Corr. Factor = 21.6 dB
+) Meter Reading = <-70.0 dBm
Result = <-48.4 dBm

Minimum Margin: -13.0 - (<-48.4) =>35.4 (dB)

NOTES

1. The spectrum was checked from 9 kHz to 10 GHz.

2. Applied limits : -13.0 [dBm] = 10log(TP[mW]) - (43 + 10log(tp[W1)) = 10log(TP[mW]) - (43 + (10 log(TP[mW]) - 30))
where, tp[W] =TP[mW] /1000 : Transmitter power at anttena terminal

3. The correction factor is shown as follows:
Corr. Factor [dB] = Cable Loss + 10dB Pad Att. [dB] (9 kHz - 1.2 GHz)
Corr. Factor [dB] = Cable Loss + 10dB Pad Att. + High Pass Filter Loss (D-94) [dB] (over 1.2 GHz)

4. The symbol of “<” means “or less”.

5. The symbol of “>” means “more than”.

6. Setting of measuring instrument(s) :

Detector Function RES B.W. V.B.W. Sweep Time
A Peak 200 Hz 1 kHz AUTO
B Peak 10 kHz 30 kHz AUTO
C Peak 1 MHz 3 MHz AUTO
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Low Channel, Out-Of-Band Emissions (9 kHz — 150 kHz)

# Agilent L
Mikrl 18.0 kHz
Ref 16 dBm #Atten 20 dB -57.19 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£F);
£<50k
FFT

1

Start 9.9 kHz Stop 150.0 kHz
#Res BH 208 Hz #UBH 1 kHz Sweep 2.279 5 (1081 pts)

Low Channel, Out-Of-Band Emissions (150 kHz — 30 MHz)

#- Agilent L

Mkrl 158 kHz
Ref 16 dBm #Atten 20 dB -78.69 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£t
FTun
Swp

P A At b Aty s o i il
Start 158 kHz Stop 360.80 MHz
#Res BH 18 kHz #YBH 38 kHz Sweep 285.3 ms (1881 pts)
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Low Channel, Out-Of-Band Emissions (30 MHz — 1.2 GHz)

# Agilent
Mkr2 491 MHz
Ref 18 dBm #Atten 20 dB N -60.56 dBm
#Peak
Log
1@
dB/
b3
o I3 PYS—Y syl e o, TR NPT RN WY E N ST T T e
LgRw
Y1 52
Start 380 MHz Stop 1,208 GHz
#Res BH 1 MHz #BH 3 MHz Sweep 2 ms (1981 pts)
Markear Trace Typa H Axis Amplitude
1 (4] Freg 827 MHz 8.89 dBm
2 (4] Freq 491 MHz -68.56 dBm
Low Channel, Out-Of-Band Emissions (1.2 GHz — 100 GHz)
#- Agilent
Mkrl 1.658 GHz
Ref -18 dBm #Atten 2 dB -74.22 dBm
#Peak
Log
1@
dB/
1 2
T S WMMWMMM
LgRw
Y1 52
Start 1.208 GHz Stop 10,808 GHz
#Res BH 1 MHz #BH 3 MHz Sweep 14.67 ms (1081 pts)
Markear Trace Typa H Axis Amplitude
1 (4] Freg 1.658 GHz -74.22 dBm
2 (4] Freq 4,138 GHz -72.45 dBm
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Middle Channel, Out-Of-Band Emissions (9 kHz — 150 kHz)

# Agilent L
Mkrl 9.0 kHz
Ref 16 dBm #Atten 20 dB -59.47 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£F);
£<50k
FFT

Start 9.0 kHz Stop 156.8 kHz
#Res BH 208 Hz #UBH 1 kHz Sweep 2.279 5 (1081 pts)

Middle Channel, Out-Of-Band Emissions (150 kHz — 30 MHz)

#- Agilent L

Mkrl 158 kHz
Ref 16 dBm #Atten 20 dB -77.91 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£t
FTun
Swp

et L X

Start 158 kHz Stop 360.80 MHz
#Res BH 18 kHz #YBH 38 kHz Sweep 285.3 ms (1881 pts)
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Middle Channel, Out-Of-Band Emissions (30 MHz — 1.2 GHz)

#- Agilent L
Mkrl 836 MHz
Ref 18 dBm #Atten 20 dB " 4,86 dBm
#Peak
Log
16
dB/
LgAv
W1 52
Start 30 MHz Stop 1.208 GHz
#Res BH 1 MHz #UBH 3 MHz Sweep 2 ms (1981 pts)
Marker Trace Type % Axis Amplitude
1 (4] Freg 836 MHz 8.86 dBm
2 (1 Freq 493 MHz -68.16 dBm

Middle Channel, Out-Of-Band Emissions (1.2 GHz — 10 GHz)

#- Agilent L
Mkrz 4183 GHz
Ref -18 dBm #Atten 2 dB -70.65 dBm
#Peak
Log
16
dB/
5
bl
LgRw
W1 52
Start 1.208 GHz Stop 10,808 GHz
#Res BH 1 MHz #BH 3 MHz Sweep 14.67 ms (1081 pts)
Markear Trace Typa H Axis Amplitude
1 (4] Freg 1.675 GHz -75.72 dBm
2 (4] Freq 4,183 GHz -78.55 dBm
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High Channel, Out-Of-Band Emissions (9 kHz — 150 kHz)

# Agilent L
Mkrl 11.7 kHz
Ref 16 dBm #Atten 20 dB -59.00 JBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£F);
£<50k
FFT

1

%
Start 9.0 kHz Stop 156.8 kHz
#Res BH 208 Hz #UBH 1 kHz Sweep 2.279 5 (1081 pts)

High Channel, Out-Of-Band Emissions (150 kHz — 30 MHz)

#- Agilent L

Mkrl 158 kHz
Ref 16 dBm #Atten 20 dB -79.35 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£t
FTun
Swp

AU St M b Tt i A o
Start 158 kHz Stop 360.80 MHz
#Res BH 18 kHz #YBH 38 kHz Sweep 285.3 ms (1881 pts)
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High Channel, Out-Of-Band Emissions (30 MHz — 1.2 GHz)

# Agilent

Ref 16 dBm

#Atten 20 dB

L

Mkr2 584 MHz
—66.43 dBm

#Peak

Log
16

dB/

z
4]
h1nm,

LgRw

Y1 sz

Start 380 MHz

Stop 1,208 GHz

#Res BH 1 MHz #\BH 3 MHz Sweep 2 ms (1081 pts)
Markear Trace Typa H Axis Amplitude
1 (4] Freg 847 MHz 8.74 dBm
2 (S Freqg 584 IMHz -EA.43 dBm

High Channel, Out-Of-Band Emissions (1.2 GHz — 10 GHz)

#- Agilent
Mkrl 1.693 GHz
Ref -18 dBm #Atten 2 dB -75.50 dBm
#Peak
Log
1@
dB/
b
1
LgRw
Y1 52
Start 1.208 GHz Stop 10,808 GHz
#Res BH 1 MHz #BH 3 MHz Sweep 14.67 ms (1081 pts)
Markear Trace Typa H Axis Amplitude
1 (4] Freg 1.693 GHz -75.58 dBm
2 (4] Freq 4,236 GHz -78.56 dBm

Technical document No. 23199-1501

JAPAN QUALITY ASSURANCE ORGANIZATION



JQA File No. : KLL80150529 Issue Date : November 13, 2015
JEA Model No.  : HR229 FCCID : APYHRO00229

Standard : CFR 47 FCC Rules and Regulations Part 22

Page 77 of 120

4) BW 10MHz(1RB)
(LTE 10MHz)

Test Date: October 26, 2015
Temp.: 24 °C, Humi: 35 %

Transmitting Measured Corr. Meter Readings Limits Results Margin Remarks
Frequency Frequency Factor [dBm] [dBm] [dBm] [dB]
CH [MHZz] [MHZ] [dB]
20450 829.000 1658.000 21.3 < -70.0 -13.0 < -48.7 > +35.7 C
2487 .000 20.9 < -70.0 -13.0 <-49.1 > +36.1 C
3316.000 21.0 < -70.0 -13.0 <-49.0 > +36.0 C
4145_.000 21.1 < -70.0 -13.0 < -48.9 > +35.9 C
4974 _.000 21.0 < -70.0 -13.0 <-49.0 > +36.0 C
5803.000 21.2 < -70.0 -13.0 < -48.8 > +35.8 C
6632.000 21.3 < -70.0 -13.0 < -48.7 > +35.7 C
7461.000 21.4 < -70.0 -13.0 < -48.6 > +35.6 C
8290.000 21.5 < -70.0 -13.0 < -48.5 > +35.5 C
20525 836.500 1673.000 21.3 < -70.0 -13.0 < -48.7 > +35.7 C
2509.500 20.9 < -70.0 -13.0 <-49.1 > +36.1 C
3346.000 21.0 < -70.0 -13.0 <-49.0 > +36.0 C
4182 .500 21.1 < -70.0 -13.0 < -48.9 > +35.9 C
5019.000 21.0 < -70.0 -13.0 <-49.0 > +36.0 C
5855.500 21.2 < -70.0 -13.0 < -48.8 > +35.8 C
6692 .000 21.3 < -70.0 -13.0 < -48.7 > +35.7 C
7528 .500 21.4 < -70.0 -13.0 < -48.6 > +35.6 C
8365.000 21.5 < -70.0 -13.0 < -48.5 > +35.5 C
20600 844._.000 1688.000 21.2 < -70.0 -13.0 < -48.8 > +35.8 C
2532.000 20.9 < -70.0 -13.0 <-49.1 > +36.1 C
3376.000 21.0 < -70.0 -13.0 <-49.0 > +36.0 C
4220.000 21.1 -67.7 -13.0 -46.6 +33.6 C
5064 .000 21.0 < -70.0 -13.0 <-49.0 > +36.0 C
5908.000 21.2 < -70.0 -13.0 < -48.8 > +35.8 C
6752.000 21.3 < -70.0 -13.0 < -48.7 > +35.7 C
7596 .000 21.4 < -70.0 -13.0 < -48.6 > +35.6 C
8440.000 21.5 < -70.0 -13.0 < -48.5 > +35.5 C
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Calculated result at 4220.0 MHz, as the worst point shown on underline:

Corr. Factor = 21.1 dB
+) Meter Reading = -67.7 dBm
Result = -46.6 dBm

Minimum Margin: -13.0 - (-46.6) = 33.6 (dB)

NOTES

1. The spectrum was checked from 9 kHz to 10 GHz.

2. Applied limits : -13.0 [dBm] = 10log(TP[mW]) - (43 + 10log(tp[W1)) = 10log(TP[mW]) - (43 + (10 log(TP[mW]) - 30))
where, tp[W] =TP[mW] /1000 : Transmitter power at anttena terminal

3. The correction factor is shown as follows:
Corr. Factor [dB] = Cable Loss + 10dB Pad Att. [dB] (9 kHz - 1.2 GHz)
Corr. Factor [dB] = Cable Loss + 10dB Pad Att. + High Pass Filter Loss (D-94) [dB] (over 1.2 GHz)

4. The symbol of “<” means “or less”.

5. The symbol of “>” means “more than”.

6. Setting of measuring instrument(s) :

Detector Function RES B.W. V.B.W. Sweep Time
A Peak 200 Hz 1 kHz AUTO
B Peak 10 kHz 30 kHz AUTO
C Peak 1 MHz 3 MHz AUTO

APAN ALITY A RANCE ORGANIZATION
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Low Channel, Out-Of-Band Emissions

# Agilent

Ref 16 dBm #Atten 20 dB

Page 79 of 120
(9 kHz — 150 kHz)

L
Mkrl 11.7 kHz
-96.45 dBm

#Peak
Log

18
dB/

LgRw

Y1 sz

53 FC

£
<50k

FFT

i

&
Start 9.0 kHz
#Res BH 200 Hz #UBH 1 kHz

Stop 156.8 kHz
Sweep 2.279 5 (1081 pts)

Low Channel, Out-Of-Band Emissions (150 kHz — 30 MHz)

#- Agilent

Ref 16 dBm #Atten 20 dB

T
Mkrl 150 kHz
-78.58 dBm

#Peak
Log

18
dB/

LgRw

Y1 sz

53 FC

£t
FTun

Swp

I T WSRO H A

Start 158 kHz
#Res BH 18 kHz #UBW 30 kHz

Technical document No. 23199-1501
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Low Channel, Out-Of-Band Emissions (30 MHz — 1.2 GHz)

# Agilent
Mkrl 829 MHz
Ref 18 dBm #Atten 20 dB N 3,97 dBm
#Peak
Log
16
dB/
2 |
TR BT TN AT T Y RPFEICT S NI WS R TV RS S SNV PP R T
LgRw
W1 52
Start 380 MHz Stop 1,208 GHz
#Res BH 1 MHz #BH 3 MHz Sweep 2 ms (1981 pts)
Markear Trace Typa H Axis Amplitude
1 (4] Freg 829 MHz 8.97 dBm
2 (4] Freq 533 MHz -68.78 dBm
Low Channel, Out-Of-Band Emissions (1.2 GHz — 100 GHz)
#- Agilent
Mkrz 4.148 GHz
Ref -18 dBm #Atten 2 dB =-72.28 dBm
#Peak
Log
16
dB/
1 z
LgRw
W1 52
Start 1.208 GHz Stop 10,808 GHz
#Res BH 1 MHz #BH 3 MHz Sweep 14.67 ms (1081 pts)
Markear Trace Typa H Axis Amplitude
1 (4] Freg 1.658 GHz -74.85 dBm
2 (4] Freq 4,148 GHz -72.28 dBm
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Middle Channel, Out-Of-Band Emissions (9 kHz — 150 kHz)

# Agilent L
Mikrl 18.1 kHz
Ref 16 dBm #Atten 20 dB -538.34 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£F);
£<50k
FFT

i

©
Start 9.0 kHz Stop 156.8 kHz
#Res BH 208 Hz #UBH 1 kHz Sweep 2.279 5 (1081 pts)

Middle Channel, Out-Of-Band Emissions (150 kHz — 30 MHz)

#- Agilent L

Mkrl 218 kHz
Ref 16 dBm #Atten 20 dB -79.83 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£t
FTun
Swp

e L
Start 158 kHz Stop 360.80 MHz
#Res BH 18 kHz #YBH 38 kHz Sweep 285.3 ms (1881 pts)
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Middle Channel, Out-Of-Band Emissions (30 MHz — 1.2 GHz)

#- Agilent L
Mkrz 472 MHz
Ref 18 dBm #Atten 20 dB N -59.54 dBm
#Peak
Log
16
dB/
l
| gl
IUPIFTISPYING ISUNTRIYNFIF: T PTRE T ? z TN PPy - P TR P PY P VTP TR
LgAv
W1 52
Start 30 MHz Stop 1.208 GHz
#Res BH 1 MHz #UBH 3 MHz Sweep 2 ms (1981 pts)
Markear Trace Typa H Axis Amplitude
1 (4] Freg 836 MHz 8.75 dBm
2 (1 Freq 472 MHz -58.54 dBm

Middle Channel, Out-Of-Band Emissions (1.2 GHz — 10 GHz)

#- Agilent L
Mkrl 1.675 GHz
Ref -18 dBm #Atten 2 dB -75.08 dBm
#Peak
Log
16
dB/
2
1 &
?_'_ a1 o erg %WMWMMM
LgRw
W1 52
Start 1.208 GHz Stop 10,808 GHz
#Res BH 1 MHz #BH 3 MHz Sweep 14.67 ms (1081 pts)
Markear Trace Typa H Axis Amplitude
1 (4] Freg 1.675 GHz -75.88 dBm
2 (4] Freq 4,183 GHz -71.19 dBm
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High Channel, Out-Of-Band Emissions (9 kHz — 150 kHz)

# Agilent L
Mkrl 11.7 kHz
Ref 16 dBm #Atten 20 dB -57.67 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£F);
£<50k
FFT

1

Start 9.0 kHz Stop 156.8 kHz
#Res BH 208 Hz #UBH 1 kHz Sweep 2.279 5 (1081 pts)

High Channel, Out-Of-Band Emissions (150 kHz — 30 MHz)

#- Agilent L

Mkrl 218 kHz
Ref 16 dBm #Atten 20 dB -79.85 oBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£t
FTun
Swp

MMMWMWWWMWWMMWWM

Start 158 kHz Stop 360.80 MHz
#Res BH 18 kHz #YBH 38 kHz Sweep 285.3 ms (1881 pts)
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High Channel, Out-Of-Band Emissions (30 MHz — 1.2 GHz)

# Agilent

Ref 16 dBm

L
Mkrl 844 MHz

#Atten 20 dB N 8.64 dBm

#Peak

Log
16

dB/

z
Lo
PRSP FUPRSETYI FRYF SR TR FESTEIEY VY TSNS P TIPSR iy

LgRw

Y1 sz

Start 380 MHz

Stop 1,208 GHz

#Res BH 1 MHz #\BH 3 MHz Sweep 2 ms (1081 pts)
Markear Trace Typa H Axis Amplitude
1 (4] Freg 844 MHz 8.64 dBm
2 (S Freqg 728 IMHz -EA.27 dBm

High Channel, Out-Of-Band Emissions (1.2 GHz — 10 GHz)

#- Agilent

Ref —18 dBm

L
Mkrz 4.218 GHz

#fAtten 2 dB -67.71 dBm

#Peak

Log
16

dB/

-

e

LgRw

Y1 sz

Start 1.208 GHz

Stop 10.008 GHz

#Res BH 1 MHz #\BH 3 MHz Sweep 14.67 ms (1881 pts)
Markear Trace Typa H Axis Amplitude
1 (1 Freg 1.693 GHz -72.99 dBm
2 (S Freqg 4,218 GHz -E57.71 dBm
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7.6 Band-Edge Emission (§2.1051)

M - Applicable [ I - Tested.
(1 - Not Applicable

For the requirements, O - Not tested by applicant request. ]

7.6.1 Test Results
For the standard, M - Passed [0 - Failed [0 - Not judged
Min. Limit Margin 7.4 dB at 824.0 MHz
The Band-Edge level is -20.4 dBm at 824.0 MHz
Uncertainty of Measurement Results +1.4 dB(20)
Remarks : BW 3MHz QPSK
7.6.2 Test Instruments
Shielded Room S4
Type Model Serial No. (ID) Manufacturer Cal. Due
44 .
Spectrum Analyzer E4446A PAS-39)3 00388 Agilent 2016/08/11
Attenuator 43KC-20 1418003 (D-41) | Anritsu 2016/07/05
RF Cable SUCOFLEX102 14253/2 (C-52) | HUBER+SUHNER | 2016/08/16

NOTE : The calibration interval of the above test instruments is 12 months.
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7.6.3 Test Method and Test Setup (Diagrammatic illustration)

The test system is shown as follows:

EUT Attenuator Spectrum
Analyzer
The setting of the spectrum analyzer are shown as follows:
LTE Bandwidth 1.4 MHz 3 MHz 5 MHz 10 MHz
Band-Edge Frequency 824 MHz/ 849 MHz
Res. Bandwidth 20 kHz 30 kHz 51 kHz 100 kHz
Video Bandwidth 62 kHz 100 kHz 160 kHz 300 kHz
Span 5 MHz 10 MHz 20 MHz 20 MHz
Sweep Time 100 ms
Detector Power Average(RMS)
Trace Average

7.6.4 Test Data

1-1) BW 1.4MHz

Test Date :October 26, 2015

Temp.:24°C, Humi:35%

Mode: QPSK
Frequency Band-Edge Frequency Limits Margin
Ch 1 Level (dB
anne (MHz) (MHz) evel (dBm) (dBm) (dB)
20407 824.70 824.0 -25.8 (at 824.0 MHz) -13.0 +12.8
20643 848.30 849.0 -36.5 (at 849.0 MHz) -13.0 +23.5
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Low Channel(1RB Offset 0), Band-Edge Emission

¥ Agilent

Ref 30.2 dBm

#Ayg
Log
16
dB/
Offst
26.2
dB

D
-13.8
dBm

PAva
164
H1 S2

#Atten 20 dB

L
Mkrl 824.000 MHz
-25.808 dBm

Wmadmm"wi

Yo,

IS ————

SET——

Center §24.000 MHz
#Res BH 26 kHz

#VBH 62 kHz

Span 5 MHz
#Sween 100 ms (1081 pts)

1

Marker Trace

12

Typa H Axis
Fraeq 324,060 MHz

Amplitude
-25.81 dBm

Low Channel(Full RB), Band-Edge Emission

#- Agilent

Ref 30.2 dBm

#Ayg
Log
16
dB/
Offst
26.2
dB

D
-13.8
dBm

PAva
164
H1 S2

#Atten 20 dB

Mkrl 824.000 MHz
-32.757 dBm

an-u\l‘l
I

}

W

[

Center §24.000 MHz
#Res BH 26 kHz

#VBH 62 kHz

Span 5 MHz
#Sween 100 ms (1081 pts)

1

Marker Trace

12

Typa H Axis
Fraeq 324,060 MHz

Amplitude
-32.76 dBm
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High Channel(1RB Offset Max), Band-Edge Emission
#- Agilent T
Mkrl 849.808 MHz
Ref 36.2 dBm #Atten 20 dB -36.465 dBm
#Ayg
Log
16 i
4B/ Ll
0ffst
20.2 .J')‘ H']
dB i !
DI J] Hj
-13.8 P ¢
dBm r,;.wm.m
PFI'UQ J‘-" M
1o |__ o] ——
WL 32 .
Center §49.000 MHz Span 5 MHz
#Res BH 26 kHz #JBH 62 kHz #Sweep L0@ ms (1081 pts)
Markear Trace Typa H Axis Amplitude
1 1) Freq 549,888 MHz -36.47 dBm
High Channel(Full RB), Band-Edge Emission
#- Agilent
Mkrl 849.808 MHz
Ref 36.2 dBm #Atten 20 dB -37.555 dBm
#Ayg
Log
16
0ffst r l
3 ; 1
DI | |
130 I i
m [ i
Hl 52
Center §49.000 MHz Span 5 MHz
#Res BH 26 kHz #JBH 62 kHz #Sweep L0@ ms (1081 pts)
Markear Trace Typa H Axis Amplitude
1 1) Freq 549,888 MHz -37.56 dBm
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1-2) BW 1.4MHz
Mode:16 QAM
Frequency Band-Edge Frequency Limits Margin
h 1 Level (dB
Channe (MH2) (MH2) evel (dBm) @Bm) | (dB)
20407 824.70 824.0 -30.7 (at 824.0 MHz) -13.0 +17.7
20643 848.30 849.0 -37.2 (at 849.0 MHz) -13.0 +24.2
Low Channel(1RB Offset 0), Band-Edge Emission
#- Agilent
Mkrl 824.808 MHz
Ref 38.2 dBm #Atten 20 dB -30.693 dBm
#Ayg
Log
18 i
4B/ [ ]
0ffst
20.2 rﬂ \\
dB { b
DI ;
-13.8
dBm P Nf]‘“m
PFI'UQ [‘W"H \'\w
100 I |
Wl S| 1] T
Center §24.000 MHz Span 5 MHz
#Res BH 26 kHz #JBH 62 kHz #Sweep L0@ ms (1081 pts)
Markear Trace Typa H Axis Amplitude
1 1 Freg 824,888 MHz -38.69 dBm
Low Channel(Full RB), Band-Edge Emission
#- Agilent
Mkrl 824.808 MHz
Ref 38.2 dBm #Atten 20 dB -32.718 dBm
#Ayg
Log
16
dB/ PR it e
0ffst J L
- ; x
-13.8 i
PAvg [rrmeseadpent=t
168
Hl 52
Center §24.000 MHz Span 5 MHz
#Res BH 26 kHz #JBH 62 kHz #Sweep L0@ ms (1081 pts)
Markear Trace Typa H Axis Amplitude
1 1 Freg 824,888 MHz -32.71 dBm
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2-1) BW 3MHz
Mode: QPSK
Frequency Band-Edge Frequency Limits Margin
h 1 Level (dB
Channe (MHz) evel (dBm) (dBm) (dB)
20415 825.50 -20.4 (at 824.0 MHz) -13.0 +7.4
20635 847.50 -23.5 (at 849.0 MHz) -13.0 +10.5
Low Channel(1RB Offset 0), Band-Edge Emission
#- Agilent L
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2-2) BW 3MHz
Mode:16 QAM
Frequency Band-Edge Frequency Limits Margin
h 1 Level (dB
Channe (MH2) (MH2) evel (dBm) @Bm) | (dB)
20415 825.50 824.0 -20.8 (at 824.0 MHz) -13.0 +7.8
20635 847.50 849.0 -24.5 (at 849.0 MHz) -13.0 +11.5
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3-1) BW 5MHz
Mode: QPSK
Frequency Band-Edge Frequency Limits Margin
h 1 Level (dB
Channe (MH2) (MH2) evel (dBm) @Bm) | (dB)
20425 826.50 824.0 -24.5 (at 824.0 MHz) -13.0 +11.5
20625 846.50 849.0 -24.6 (at 849.0 MHz) -13.0 +11.6
Low Channel(1RB Offset 0), Band-Edge Emission
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3-2) BW 5MHz
Mode:16 QAM
Frequency Band-Edge Frequency Limits Margin
Ch 1 Level (dB
anne (MH2) (MH2) evel (dBm) (dBm) (dB)
20425 826.50 824.0 -24.4 (at 824.0 MHz) -13.0 +11.4
20625 846.50 849.0 -24.2 (at 849.0 MHz) -13.0 +11.2
Low Channel(1RB Offset 0), Band-Edge Emission
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4-1) BW 10MHz
Mode: QPSK
Frequency Band-Edge Frequency Limits Margin

(MHz) (MHz) Level (dBm) (dBm) (dB)

20450 829.00 824.0 -32.5 (at 824.0 MHz) -13.0 +19.5

Channel

20600 844.00 849.0 -33.7 (at 849.0 MHz) -13.0 +20.7
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4-2) BW 10MHz
Mode:16 QAM
Frequency Band-Edge Frequency Limits Margin

(MHz) (MHz) Level (dBm) (dBm) (dB)
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7.7 TField Strength of Spurious Radiation (§2.1053)

For the requirements, [ - Applicable [ M - Tested. [ - Not tested by applicant request. ]
(1 - Not Applicable

7.7.1 Test Results

For the standard, M - Passed [0 - Failed [0 - Not judged
Min. Limit Margin >296 dB at _8255/8475 MHz
at _8265/8465 MHz
at _8290/8440 MHz
Uncertainty of Measurement Results 30 MHz — 1000 MHz + 1.6 dB(20)
1 GHz - 18 GHz + 1.8 dB(20)
Remarks :
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7.7.2 Test Instruments
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Anechoic Chamber A2
Type Model Serial No. (ID) | Manufacturer Cal. Due

Test Receiver ESU 26 100170 (A-6) | Rohde & Schwarz 2016/04/25

MY4514 .
Signal Generator E8257D (B- 395) 0309 Agilent 2016/08/10

B45100291 .
Power Meter N1911A 8%-65) 0029 Agilent 2016/07/16

445104 .
Power Sensor N1921A 8’)86 4)5 0470 Agilent 2016/07/16
Biconical Antenna VHA9103/BBA9106 | 2355 (C-30) Schwarzbeck 2016/05/24
Log-periodic Antenna | UHALP9108-A1 0694 (C-31) Schwarzbeck 2016/05/24
Dipole Antenna (TX) | KBA-511A 0-273-2 (C-17) | Kyoritsu 2016/05/20
Dipole Antenna (TX) | KBA-611 0-248-2 (C-20) | Kyoritsu 2016/05/20
RF Cable S 10162 B-11 etc. --- (H-4) HUBER+SUHNER | 2016/04/15
Pre-Amplifier TPA0118-36 1010 (A-37) TOYO 2016/05/11
Horn Antenna 91888-2 562 (C-41-1) EATON 2016/06/16
Horn Antenna 91889-2 568 (C-41-2) EATON 2016/06/16
Horn Antenna 3160-04 ?39535')1053 EMCO 2016/06/29
Horn Antenna 3160-05 ?39526:)1061 EMCO 2016/06/29
Horn Antenna 3160-06 ?07_1527_)1045 EMCO 2016/06/29
Horn Antenna 3160-07 ?3_0525;)1113 EMCO 2016/06/29
Attenuator 2-10 é)WZ(§9)37 Weinschel 2016/10/12
Attenuator 54A-10 W5713 (D-29) | Weinschel 2016/08/16
Attenuator 2-10 BA6214 (D-79) | Weinschel 2015/11/18
RF Cable SUCOFLEX102E 6683/2E (C-70) | HUBER+SUHNER | 2015/11/18
RF Cable SUCOFLEX104 (28_76467)9/ 4 HUBER+SUHNER | 2016/01/19
RF Cable SUCOFLEX104 (28_76471)4/ 4 HUBER+SUHNER | 2016/01/19
High Pass Filter HPM50108 010 (D-94) MICRO-TRONICS 2016/02/08

NOTE : The calibration interval of the above test instruments is 12 months.
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7.7.3 Test Method and Test Setup (Diagrammatic illustration)

Step 1) The spurious radiation for transmitter were measured at the distance 3 m away from the EUT
which was placed on a non-conducted support 0.8 m in height and was varying at three orthogonal axes.
The receiving antenna was oriented for vertical polarization and varied from 1 m to 4 m until the
maximum emission level was detected on the measuring instrument. The EUT was rotated 360 degrees
until the maximum emission was received. The measurement was also repeated with the receiving
antenna in the horizontal polarization.

This test was carried out using the half-wave dipole antenna for up to 1GHz and using the horn
antenna for above 1 GHz.

Step 2)

A) Up to 1 GHz
The ERP measurement was carried out with according to Step 2 in Clause 7.2.3. Then the RF power in
the substitution antenna half-wave dipole antenna for up to 1 GHz and the substitution horn antenna
for above 1 GHz.

The ERP is calculated in the following equation.
ERP (dBm) =P (dBm) — ( Balun Loss of the half-wave dipole Ant. (dB) ) + Cable Loss (dB)

B) Above 1 GHz

The ERP is calculated from the maximum emission level by the following formula.

e’ eirp
= ----(Eq.1)
1207 4md? d

erp =eirp — Gd ----(Eq.2)
Where, e[V /m]:: Field Strength at measuring distance(d=3m)
eirp[W]: Equivalent Isotropic Radiated Power
erp[W]: Effective Radiated Power
Gd (dBi) : Gain of the substitution half-wave dipole antenna(2.15dBi)
@ — i e2
30 10
.. 10log(eirp) = 20log(e) + 101log(3/10) = 20log(e) — 5.23
10log(eirp) = EIRP[dBm]-30
201log(e) = E[dB(uV /m)]-120
.. EIRP=E-120+30-5.23=E —95.23
.. ERP[dBm] = EIRP-2.15=E —97.38

eirp =

The respective calculated ERP of the spurious and harmonics were compared with the ERP of
fundamental frequency by specified attenuation limits, 43+10logi (TP in watt)[dB]. Where, TP =
Transmitter power at the ANT OUT under test configuration as the hands free unit used.
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Radiated Emission 30 MHz to 1000 MHz
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Radiated Emission above 1 GHz
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The antenna height is scanned depending on the EUT's size and mounting height.
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Radiated Emission 30 to 1000 MHz — Substitution Method
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7.7.4 Test Data

1) BW 1.4MHz(1RB)
(LTE 1.4MHz)

Test Date: November 2, 2015

Test Configuration : Single Unit Temp.: 20 °C, Humi: 52 %
Transmitting Measured ERP Limits Margin Remarks
Frequency Frequency [dBm] [dBm] [dB]
CH [MHZ] [MHZ] Hori. Vert.
20407 824.700 1649.400 -53.4 -53.4 -13.0 +40.4 C
2474.100 -55.2 < -56.2 -13.0 +42.2 C
3298.800 < -55.1 < -55.1 -13.0 > +42.1 C
4123.500 -44.8 -43.7 -13.0 +30.7 C
4948.200 < -47.9 < -47.9 -13.0 > +34.9 C
5772.900 < -47.5 < -47.5 -13.0 > +34.5 C
6597.600 < -45.7 < -45.7 -13.0 > +32.7 C
7422 _.300 < -45.9 < -45.9 -13.0 > +32.9 C
8247.000 < -42.7 < -42.7 -13.0 > +29.7 C
20525 836.500 1673.000 -52.6 -53.7 -13.0 +39.6 C
2509.500 -54.5 < -56.1 -13.0 +41.5 C
3346.000 < -55.1 < -55.1 -13.0 > +42.1 C
4182.500 -45_4 -44 .4 -13.0 +31.4 C
5019.000 < -47.9 < -47.9 -13.0 > +34.9 C
5855.500 < -45.2 < -45.2 -13.0 > +32.2 C
6692.000 < -45.9 < -45.9 -13.0 > +32.9 C
7528.500 < -45.9 < -45.9 -13.0 > +32.9 C
8365.000 < -42.7 < -42.7 -13.0 > +29.7 C
20643 848.300 1696.600 -53.4 -54.3 -13.0 +40.4 C
2544900 -53.2 < -56.2 -13.0 +40.2 C
3393.200 < -54.7 < -54.7 -13.0 > +41.7 C
4241 .500 -45.5 -44.5 -13.0 +31.5 C
5089.800 < -47.8 < -47.8 -13.0 > +34.8 C
5938.100 < -45.3 < -45.3 -13.0 > +32.3 C
6786.400 < -45.8 < -45.8 -13.0 > +32.8 C
7634.700 < -45.9 < -45.9 -13.0 > +32.9 C
8483.000 < -42.7 < -42.7 -13.0 > +29.7 C
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Calculated result at 8247.0 MHz, as the worst point shown on underline:
Minimum Margin: -13.0 - (<-42.7) = >29.7 (dB)

NOTES
1. Test Distance : 3 m

2. The spectrum was checked from 30 MHz to 10 GHz.

3. All emissions not reported were more than 20 dB below the applied limits.

4. Applied limits : -13.0 [dBm] = 10log(TP[mW]) - (43 + 10log(tp[W])) = 10log(TP[mW]) - (43 + (10 log(TP[mW]) - 30))
where, tp[W] =TP[mW] /1000 : Transmitter power at anttena terminal

5. The symbol of “<” means “or less”.

6. The symbol of “>” means “more than”.

7. Setting of measuring instrument(s) :

Detector Function RES B.W. V.B.W. Sweep Time
A Peak 10kHz 30 kHz 20 msec.
B Peak 100 kHz 300 kHz 20 msec.
C Peak 1 MHz 3 MHz 20 msec.
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2) BW 3MHz(1RB)
(LTE 3MHz)
Test Date: November 2, 2015
Test Configuration : Single Unit Temp.: 20 °C, Humi: 52 %
Transmitting Measured ERP Limits Margin Remarks
Frequency Frequency [dBm] [dBm] [dB]
CH [MHz] [MHZ] Hori. Vert.
20415 825.500 1651.000 -51.9 -52.8 -13.0 +38.9 C
2476 .500 -54.7 < -56.2 -13.0 +41.7 C
3302.000 < -55.2 < -55.2 -13.0 > +42.2 C
4127 .500 -44.3 -43.4 -13.0 +30.4 C
4953.000 < -47.9 < -47.9 -13.0 > +34.9 C
5778.500 < -47.5 < -47.5 -13.0 > +34.5 C
6604 .000 < -45.7 < -45.7 -13.0 > +32.7 C
7429 .500 < -45.9 < -45.9 -13.0 > +32.9 C
8255.000 < -42.6 < -42.6 -13.0 > +29.6 C
20525 836.500 1673.000 -52.2 -54.1 -13.0 +39.2 C
2509.500 -53.6 < -56.1 -13.0 +40.6 C
3346.000 < -55.1 < -55.1 -13.0 > +42.1 C
4182 .500 -45.6 -44._.5 -13.0 +31.5 C
5019.000 < -47.9 < -47.9 -13.0 > +34.9 C
5855.500 < -45.2 < -45.2 -13.0 > +32.2 C
6692.000 < -45.9 < -45.9 -13.0 > +32.9 C
7528.500 < -45.9 < -45.9 -13.0 > +32.9 C
8365.000 < -42.7 < -42.7 -13.0 > +29.7 C
20635 847.500 1695.000 -51.9 -53.7 -13.0 +38.9 C
2542 .500 -54.3 -54.9 -13.0 +41.3 C
3390.000 < -54.8 < -54.8 -13.0 > +41.8 C
4237 .500 -46.1 -45.0 -13.0 +32.0 C
5085.000 < -47.8 < -47.8 -13.0 > +34.8 C
5932.500 < -45.3 < -45.3 -13.0 > +32.3 C
6780.000 < -45.8 < -45.8 -13.0 > +32.8 C
7627 .500 < -45.9 < -45.9 -13.0 > +32.9 C
8475.000 < -42.6 < -42.6 -13.0 > +29.6 C
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Calculated result at 8255.0 MHz, as the worst point shown on underline:
Minimum Margin: -13.0 - (<-42.6) = >29.6 (dB)

NOTES
1. Test Distance : 3 m

2. The spectrum was checked from 30 MHz to 10 GHz.

3. All emissions not reported were more than 20 dB below the applied limits.

4. Applied limits : -13.0 [dBm] = 10log(TP[mW]) - (43 + 10log(tp[W])) = 10log(TP[mW]) - (43 + (10 log(TP[mW]) - 30))
where, tp[W] =TP[mW] /1000 : Transmitter power at anttena terminal

5. The symbol of “<” means “or less”.

6. The symbol of “>” means “more than”.

7. Setting of measuring instrument(s) :

Detector Function RES B.W. V.B.W. Sweep Time
A Peak 10kHz 30 kHz 20 msec.
B Peak 100 kHz 300 kHz 20 msec.
C Peak 1 MHz 3 MHz 20 msec.
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3) BW 5MHz(1RB)
(LTE SMHz)
Test Date: November 2, 2015
Test Configuration : Single Unit Temp.: 20 °C, Humi: 52 %
Transmitting Measured ERP Limits Margin Remarks
Frequency Frequency [dBm] [dBm] [dB]
CH [MHz] [MHZ] Hori. Vert.
20425 826.500 1653.000 -51.3 -52.5 -13.0 +38.3 C
2479.500 -55.0 -55.4 -13.0 +42.0 C
3306.000 < -55.2 < -55.2 -13.0 > +42.2 C
4132.500 -43.0 -44.3 -13.0 +30.0 C
4959 .000 < -47.9 < -47.9 -13.0 > +34.9 C
5785.500 < -47.6 < -47.6 -13.0 > +34.6 C
6612.000 < -45.7 < -45.7 -13.0 > +32.7 C
7438.500 < -45.9 < -45.9 -13.0 > +32.9 C
8265.000 < -42.6 < -42.6 -13.0 > +29.6 C
20525 836.500 1673.000 -52.0 -53.9 -13.0 +39.0 C
2509.500 -53.2 < -56.1 -13.0 +40.2 C
3346.000 < -55.1 < -55.1 -13.0 > +42.1 C
4182 .500 -43.8 -44.8 -13.0 +30.8 C
5019.000 < -47.9 < -47.9 -13.0 > +34.9 C
5855.500 < -45.2 < -45.2 -13.0 > +32.2 C
6692.000 < -45.9 < -45.9 -13.0 > +32.9 C
7528.500 < -45.9 < -45.9 -13.0 > +32.9 C
8365.000 < -42.7 < -42.7 -13.0 > +29.7 C
20625 846.500 1693.000 -51.1 -52.2 -13.0 +38.1 C
2539.500 -53.8 -54.9 -13.0 +40.8 C
3386.000 < -54.8 < -54.8 -13.0 > +41.8 C
4232 .500 -42.7 -43.8 -13.0 +29.7 C
5079.000 < -47.8 < -47.8 -13.0 > +34.8 C
5925 .500 < -45.4 < -45.4 -13.0 > +32.4 C
6772.000 < -45.8 < -45.8 -13.0 > +32.8 C
7618.500 < -45.9 < -45.9 -13.0 > +32.9 C
8465.000 < -42.6 < -42.6 -13.0 > +29.6 C
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Calculated result at 8265.0 MHz, as the worst point shown on underline:
Minimum Margin: -13.0 - (<-42.6) = >29.6 (dB)

NOTES
1. Test Distance : 3 m

2. The spectrum was checked from 30 MHz to 10 GHz.

3. All emissions not reported were more than 20 dB below the applied limits.

4. Applied limits : -13.0 [dBm] = 10log(TP[mW]) - (43 + 10log(tp[W])) = 10log(TP[mW]) - (43 + (10 log(TP[mW]) - 30))
where, tp[W] =TP[mW] /1000 : Transmitter power at anttena terminal

5. The symbol of “<” means “or less”.

6. The symbol of “>” means “more than”.

7. Setting of measuring instrument(s) :

Detector Function RES B.W. V.B.W. Sweep Time
A Peak 10kHz 30 kHz 20 msec.
B Peak 100 kHz 300 kHz 20 msec.
C Peak 1 MHz 3 MHz 20 msec.
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4) BW 10MHz(1RB)
(LTE 10MHz)

Test Date: November 2, 2015

Test Configuration : Single Unit Temp.: 20 °C, Humi: 52 %
Transmitting Measured ERP Limits Margin Remarks
Frequency Frequency [dBm] [dBm] [dB]
CH [MHZ] [MHZ] Hori. Vert.
20450 829.000 1658.000 -52.3 -52.7 -13.0 +39.3 C
2487.000 -54.2 -54.9 -13.0 +41.2 C
3316.000 < -55.2 < -55.2 -13.0 > +42.2 C
4145.000 -45.6 -45.7 -13.0 +32.6 C
4974 .000 < -47.9 < -47.9 -13.0 > +34.9 C
5803.000 < -47.6 < -47.6 -13.0 > +34.6 C
6632.000 < -45.8 < -45.8 -13.0 > +32.8 C
7461.000 < -45.9 < -45.9 -13.0 > +32.9 C
8290.000 < -42.6 < -42.6 -13.0 > +29.6 C
20525 836.500 1673.000 -52.6 -53.6 -13.0 +39.6 C
2509.500 -54._4 < -56.1 -13.0 +41.4 C
3346.000 < -55.1 < -55.1 -13.0 > +42.1 C
4182.500 -43.8 -44.0 -13.0 +30.8 C
5019.000 < -47.9 < -47.9 -13.0 > +34.9 C
5855.500 < -45.2 < -45.2 -13.0 > +32.2 C
6692.000 < -45.9 < -45.9 -13.0 > +32.9 C
7528.500 < -45.9 < -45.9 -13.0 > +32.9 C
8365.000 < -42.7 < -42.7 -13.0 > +29.7 C
20600 844_.000 1688.000 -51.4 -53.2 -13.0 +38.4 C
2532.000 -55.3 < -56.1 -13.0 +42.3 C
3376.000 < -54.9 < -54.9 -13.0 > +41.9 C
4220.000 -45.8 -45.6 -13.0 +32.6 C
5064 .000 < -47.9 < -47.9 -13.0 > +34.9 C
5908.000 < -45.4 < -45.4 -13.0 > +32.4 C
6752.000 < -45.9 < -45.9 -13.0 > +32.9 C
7596 .000 < -46.0 < -46.0 -13.0 > +33.0 C
8440.000 < -42.6 < -42.6 -13.0 > +29.6 C
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Calculated result at 8290.0 MHz, as the worst point shown on underline:
Minimum Margin: -13.0 - (<-42.6) = >29.6 (dB)

NOTES
1. Test Distance : 3 m

2. The spectrum was checked from 30 MHz to 10 GHz.

3. All emissions not reported were more than 20 dB below the applied limits.

4. Applied limits : -13.0 [dBm] = 10log(TP[mW]) - (43 + 10log(tp[W])) = 10log(TP[mW]) - (43 + (10 log(TP[mW]) - 30))
where, tp[W] =TP[mW] /1000 : Transmitter power at anttena terminal

5. The symbol of “<” means “or less”.

6. The symbol of “>” means “more than”.

7. Setting of measuring instrument(s) :

Detector Function RES B.W. V.B.W. Sweep Time
A Peak 10kHz 30 kHz 20 msec.
B Peak 100 kHz 300 kHz 20 msec.
C Peak 1 MHz 3 MHz 20 msec.
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7.8 Frequency Stability (§2.1055)

M - Applicable [ I - Tested.
(1 - Not Applicable

For the requirements, O - Not tested by applicant request. ]

7.8.1 Test Results

For the standard, M - Passed [0 - Failed [0 - Not judged
The Frequency Stability level is +/-0.01  ppm at 836.500 MHz
Uncertainty of Measurement Results + 0.03  ppm(20)
Remarks :
7.8.2 Test Instruments
Shielded Room S4
Type Model Serial No. (ID) Manufacturer Cal. Due
Base Station 6200711439 .
Simulator MT8815B (B-69) Anritsu 2016/08/13
Environmental SH-641 92010990 (F-32) | ESPEC 2016/07/06
Chamber
DC Voltage Meter 2011 022478 (B-33) YOKOGAWA 2016/04/07
DC Power Supply NL035-10 35883293 (F-4) TAKASAGO N/A

NOTE : The calibration interval of the above test instruments is 12 months.

Technical document No. 23199-1501

JAPAN QUALITY ASSURANCE ORGANIZATION



: APYHRO00229

JQA File No. : KLL80150529 Issue Date : November 13, 2015
J EA Model No.  : HR229 FCC ID
Standard : CFR 47 FCC Rules and Regulations Part 22

7.8.3 Test Method and Test Setup (Diagrammatic illustration)

Frequency Stability versus Temperature
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The EUT was placed in an environmental chamber and was tested in the range from —30 to +50

degrees Celsius. The EUT was stabilized at each temperature. The power (4.0VDC) supplied was

applied to the transmitter and allowed to stabilize for 10 minutes. The transmitting frequency

was measured at startup and 2 minutes, 5 minutes and 10 minutes after startup. This procedure

was repeated from —30 to +50 degrees Celsius at the interval of 10 degrees.

Frequency Stability versus Power Supply Voltage

The EUT was placed in an environmental chamber and was tested at the temperature of +20

degrees Celsius. The EUT was stabilized at the temperature. The power (4.0VDC) and the power
(3.7VDC, the ending voltage) was applied to the EUT allowed to stabilize for 10 minutes. The
transmitting frequency was measured at startup and 2 minutes, 5 minutes and 10 minutes after

startup.

_______________________________
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7.8.4 Test Data

(LTE)

Test Date: November 4, 2015
- November 5, 2015

1. Frequency Stability Measurement versus Temperature

Transmitting Frequency : 836.500 MHz (20525 ch)
DC Supply Voltage : 4.0VvDC
Ambient Deviation [ppm] Limits Margin
Temperature Startup 2 minutes 5 minutes 10 minutes [ppm] [ppm]
[°Cl
-30 + 0.00 + 0.00 + 0.00 + 0.00 2.50 2.50
-20 + 0.00 + 0.00 + 0.01 + 0.01 2.50 2.49
-10 + 0.00 + 0.00 + 0.01 + 0.01 2.50 2.49
0 + 0.01 + 0.00 + 0.01 + 0.00 2.50 2.49
10 + 0.00 + 0.01 + 0.01 + 0.01 2.50 2.49
20 + 0.00 + 0.00 + 0.01 + 0.00 2.50 2.49
30 + 0.00 + 0.00 - 0.01 - 0.01 2.50 2.49
40 + 0.00 - 0.01 + 0.00 + 0.00 2.50 2.49
50 + 0.00 - 0.01 + 0.00 - 0.01 2.50 2.49
2. Frequency Stability Measurement versus Power Supply Voltage
Transmitting Frequency : 836.500 MHz (20525 ch)
Ambient Temperature: :20°C
DC Supply Deviation [ppm] Limits Margin
Voltage Startup 2 minutes 5 minutes 10 minutes [ppm] [ppm]
Y|
4.0 + 0.00 + 0.00 + 0.01 + 0.00 2.50 2.49
3.7(Ending) + 0.00 + 0.00 + 0.01 + 0.00 2.50 2.49

Test condition example as the maximum deviation point shown on underline:
Ambient Temperature 1 -20°C /5 minutes
DC Supply Voltage 1 4VDC

NOTE : The measurement were made after all of components of the oscillator sufficiently stabilized at each temperature.
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