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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

Manufacturer

Products
Model No.
Serial No.

Product Type

Date of Manufacture
Power Rating
Grounding
Transmitting Frequency

Receiving Frequency

. Emission Designations

Technical document No. 23199-1501

SHARP CORPORATION, Consumer Electronics Company,
Communication Systems Division

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

Smart Phone

HR229

004401115636124

004401115636173

Pre-production

September, 2015

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

Band 26 (814 MHz — 849 MHz)

Band 26 (859 MHz — 894 MHz)

Part 22
BW (MHz) QPSK 16QAM
1.4 1MO09G7D 1MO08D7TW
3 2M69G7D 2M68DTW
5 4M48G7D 4M47DTW
10 8M95G7D 8M93D7TW
15 13M4G7D 13M4D7W
Part 90
BW (MHz) QPSK 16QAM
1.4 1MO09G7D 1MO08D7TW
3 2M68G7D 2M68D7TW
5 4M48G7D 4M47DTW
10 8M93G7D 8M93D7TW

JAPAN QUALITY ASSURANCE ORGANIZATION
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12. Max. RF Output Power

13. Category

14. EUT Authorization
15. Received Date of EUT
16. Channel Plan

Part 22
PSK 16QAM
BW (MHz) (v% ESRP) (Vg%RP)
1.4 0.178 0.151
3 0.182 0.155
5 0.178 0.148
10 0.162 0.141
15 0.158 0.132
Part 90
BWMHD | olinn W 3ED)
1.4 0.162 0.132
3 0.158 0.132
5 0.158 0.132
10 0.148 0.126

LTE FDD (Band 26)

Certification

October 20, 2015

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) = 814.7 + 0.1 X (n — 26697)
where, n : channel number (26697 <n < 27033)

Receiving Frequency (in MHz)

where, n : channel number (8697 <n < 9033)

Technical document No. 23199-1501

=859.7+ 0.1 x (n — 8697)
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2  Summary of Test Results

Applied Standard : CFR 47 FCC Rules and Regulations Part 22
Subpart H — Cellular Radiotelephone Service
CFR 47 FCC Rules and Regulations Part 90
Subpart S — Regulations Governing Licensing and Use of Frequencies in
the 806-824, 851-869, 896-901, and 935-940 MHz Bands

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

. JAPAN QUALITY ASSURANCE ORGANIZATION
Technical document No. 23199-1501
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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)

. JAPAN QUALITY ASSURANCE ORGANIZATION
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6  Description of Test Setup
6.1 Test Configuration

The equipment under test (EUT) consists of

Page 7 of 229

Item Manufacturer Model No. | Serial No. FCCID
004401115636124 *1)
A t Phi h HR22 APYHR 22
Smart Phone Sharp i 004401115636173 *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

APAN ALITY A RANCE ORGANIZATION
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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/15 MHz
(Bandwidth 15 MHz: Part 22 only)
2. Modulation Type: QPSK/16QAM

The tests were carried under worst condition shown as follows:

Test Item Bandwidth Modulation RB Size
(MHz)
RF Power Output 1.4/3/5/10/15 QPSK/16QAM 1
ERP / EIRP RF Power Output 1.4/3/5/10/15 QPSK/16QAM 1
Occupied Bandwidth 1.4/3/5/10/15 QPSK/16QAM Full
Spurious Emissions at Antenna Terminals 1.4/3/5/10/15 QPSK 1
Band-Edge Emission 1.4/3/5/10/15 QPSK/16QAM 1/Full
Field Strength of Spurious Radiation 1.4/3/5/10/15 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.

APAN ALITY A RANCE ORGANIZATION
Technical document No. 23199-1501 J QU Ssu CE ORG ©
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RF Output Verification
The tests were conducted at the middle channel.
Part 22
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 23.55
1 5 0 23.45
QPSK 3 0 0 23.38
3 2 0 23.45
3 3 0 23.38
26915 836.5 1.4 6 0 ! 22.33
1 0 1 22.53
1 3 1 22.74
1 5 1 22.60
16QAM 3 0 1 22.44
3 2 1 22.44
3 3 1 22.44
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 23.25
1 8 0 23.33
1 14 0 23.28
QPSK 8 0 1 22.32
8 4 1 22.38
8 7 1 22.33
26915 836.5 3 15 0 ! 22.31
1 0 1 22.50
1 8 1 22.83
1 14 1 22.50
16QAM 8 0 2 21.36
8 4 2 21.36
8 7 2 21.33
15 0 2 21.26
CH Frequency BW Mode RB ' RB Target A‘i‘(;ndul(;ted
(MHz) (MH?z) Allocation | Offset MPR ge rower
(dBm)
0 0 23.42
13 0 23.52
24 0 23.30
QPSK 12 0 1 22.39
12 7 1 22.42
12 13 1 22.32
26915 836.5 5 25 0 ! 22.37
0 1 22.81
13 1 22.79
24 1 22.78
16QAM 12 0 2 21.41
12 7 2 21.42
12 13 2 21.32
25 0 2 21.37

Technical document No. 23199-1501
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CH Frequency BW Mode RB RB Target A‘ioandulc)ted
(MHz) (MHz) Allocation | Offset MPR ge rower
(dBm)
0 0 23.56
25 0 23.57
49 0 23.45
QPSK 25 0 1 22.45
25 13 1 22.42
25 25 1 22.34
26915 836.5 10 50 0 1 22.32
0 1 22.64
25 1 22.69
49 1 22.68
16QAM 25 0 2 21.40
25 13 2 21.38
25 25 2 21.40
50 0 2 21.38
CH Frequency BW Mode RB RB Target A‘Sroandulc)ted
(MHz) (MHz) Allocation | Offset MPR ge rower
(dBm)
0 0 23.34
38 0 23.42
74 0 23.35
QPSK 36 0 1 22.45
36 20 1 22.40
36 39 1 22.41
26915 836.5 15 7% 0 1 22.33
0 1 22.56
38 1 22.57
74 1 22.50
16QAM 36 0 2 21.42
36 20 2 21.36
36 39 2 21.33
75 0 2 21.31

. JAPAN QUALITY ASSURANCE ORGANIZATION
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Part 90
CH Frequency [ BW Mode RB RB Target A‘i‘(;ndulc)ted
(MHz) (MHz) Allocation | Offset MPR ge rower
(dBm)
1 0 0 23.46
1 3 0 28.52
1 5 0 23.42
QPSK 3 0 0 23.34
3 2 0 23.44
3 3 0 23.31
26740 819 1.4 6 0 1 22.28
1 0 1 22.36
1 3 1 22.63
L 5 1 22.44
16QAM 3 0 1 22.29
3 2 1 22.35
3 3 1 22.27
6 0 2 21.20
CH Frequency BW Mode RB . RB Target A‘i(;ndulc)ted
(MH?z) (MH?z) Allocation | Offset MPR ge rower
(dBm)
1 0 0 23.32
1 8 0 23.44
1 14 0 23.30
QPSK 8 0 1 22.33
8 4 1 22.38
8 7 1 22.30
26740 819 3 16 0 1 22.34
L 0 1 22.47
1 8 1 22.82
L 14 1 22.60
16QAM 8 0 2 21.30
8 4 2 21.37
8 7 2 21.30
15 0 2 21.25
CH Frequency BW Mode RB ' RB Target A‘i‘(;ndulited
(MH?z) (MH?z) Allocation | Offset MPR ge rower
(dBm)
0 0 23.36
13 0 23.50
24 0 23.34
QPSK 12 0 1 22.36
12 7 1 22.39
12 13 1 22.26
26740 819 5 25 0 1 22.32
0 1 22.72
13 1 22.73
24 1 22.77
16QAM 12 0 2 21.34
12 7 2 21.34
12 13 2 21.25
25 0 2 21.31

APAN ALITY ASSURANCE ORGANIZATION
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CH Frequency BW Modse RB RB Target A‘Sroandulc)ted
(MHz) (MH?z) Allocation | Offset MPR ge rower
(dBm)
0 0 23.39
25 0 23.47
49 0 23.28
QPSK 25 0 1 22.41
25 13 1 22.32
25 25 1 22.35
26740 819 10 50 0 1 22.37
0 1 22,54
25 1 22.63
49 1 22.55
16QAM 2 0 2 21.39
25 13 2 21.28
25 25 2 21.33
50 0 2 21.30

. JAPAN QUALITY ASSURANCE ORGANIZATION
Technical document No. 23199-1501
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JQA File No.
Model No.
Standard

- KLL.80150530
- HR229

Issue Date : November 13, 2015

FCCID
: CFR 47 FCC Rules and Regulations Part 22, Part 90

: APYHRO00229

7  Test Requirements
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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
Section 90.635

ERP / EIRP RF Power Section 22.913(a)(2) Section 7.2 Passed

Output Section 90.635

Modulation Characteristics

Occupied Bandwidth Section 22.917 Section 7.4 Passed
Section 90.210 and 90.691

Spurious Emissions at Section 22.917 Section 7.5 Passed

Antenna Terminals Section 90.210 and 90.691

Band-Edge Emission Section 22.917 Section 7.6 Passed

(Emission Mask) Section 90.210 and 90.691

Field Strength of Spurious Section 22.917 Section 7.7 Passed

Radiation Section 90.210 and 90.691

Frequency Stability Section 22.355 Section 7.8 Passed

Section 90.213

7.1

For the requirements,

M - Applicable

RF Power Output (§2.1046)

(1 - Not Applicable

7.1.1 Test Results

For the standard,

Part 22
Transmitter Power of BW
Transmitter Power of BW
Transmitter Power of BW
Transmitter Power of BW
Transmitter Power of BW
Transmitter Power of BW
Transmitter Power of BW
Transmitter Power of BW
Transmitter Power of BW
Transmitter Power of BW

Technical document No. 23199-1501

MV - Passed [0 - Failed
: 1.4 MHz(QPSK) is 226.5
1.4 MHz(16QAM) is 187.9
: 3 MHz(QPSK) is 218.8
: 3 MHz(16QAM) is 191.9
: 5 MHz(QPSK) is 224.9
: 5 MHz(16QAM) is 191.0
: 10 MHz(QPSK) is 227.5
: 10 MHz(16QAM) is 185.8
: 15 MHz(QPSK) is 219.8
1 15 MHz(16QAM) is 180.7

[ M- Tested. O -

mW
mW
mW
mW
mW
mW
mW
mW
mW
mW

[J - Not judged

at
at
at
at
at
at
at
at
at
at

JAPAN QUALITY ASSURANCE ORGANIZATION

836.500
836.500
825.500
836.500
836.500
836.500
836.500
836.500
836.500
836.500

Not tested by applicant request. |
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MHz
MHz
MHz
MHz
MHz
MHz
MHz
MHz
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Part 90

Transmitter Power of BW: 1.4 MHz(QPSK) is 224.9 mW  at _ 819.000 MHz
Transmitter Power of BW: 1.4 MHz(16QAM) is 184.9 mW  at _ 814.700 MHz
Transmitter Power of BW: 3 MHz(QPSK) is 223.9 mW  at _ 815500 MHz
Transmitter Power of BW: 3 MHz(16QAM) is 191.4 mW  at _ 819.000 MHz
Transmitter Power of BW: 5 MHz(QPSK) is 223.9 mW at 816.5/819.0 MHz
Transmitter Power of BW: 5 MHz(16QAM) is 189.2 mW  at _ 819.000 MHz
Transmitter Power of BW: 10 MHz(QPSK) is 222.3 mW  at _ 819.000 MHz
Transmitter Power of BW: 10 MHz(16QAM) is 183.2 mW  at _ 819.000 MHz
Uncertainty of Measurement Results +0.9 dB(20)
Remarks :

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
Spectrum Analyzer E4446A EJAS;L;L)IB 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

Technical document No. 23199-1501 JAPAN QUALITY ASSURANCE ORGANIZATION
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7.1.4 Test Data
1. Part 22
1-1-1) BW 1.4MHz(1RB)
Mode: QPSK

(LTE 1.4MHz)QPSK

Transmitting Frequency Correction Factor Meter Reading (Average)

Test Date: October 27, 2015
Temp.: 26 °C, Humi: 47 %

Results (Average)

CH [MHZ] [dB] [dBm] [dBm] [mw]
26797 824.700 20.20 3.25 23.45 221.3
26915 836.500 20.20 3.35 23.55 226.5
27033 848.300 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 = 3.35 dBm
Result = 23,55 dBm = 226.5mW

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 27, 2015
Temp.: 26 °C, Humi: 47 %

Results (Average)

CH [MHZ] [dB] [dBm] [dBm] [mw]
26797 824.700 20.20 2.44 22.64 183.7
26915 836.500 20.20 2.54 22.74 187.9
27033 848.300 20.20 2.37 22.57 180.7

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

Correction Factor = 20.20 dB
+) Meter Reading = 2.54 dBm
Result = 22.74 dBm = 187.9 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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JQA File No. : KL80150530
Model No. : HR229
Standard
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Issue Date : November 13, 2015
FCCID : APYHRO00229
: CFR 47 FCC Rules and Regulations Part 22, Part 90

1-1-2) BW 3MHz(1RB)
Mode: QPSK
(LTE 3MHz)QPSK

Transmitting Frequency Correction Factor Meter Reading (Average)

Page 17 of 229

Test Date: October 27, 2015
Temp.: 26 °C, Humi: 47 %

Results (Average)

CH [MHZ] [dB] [dBm] [dBm] [mw]
26805 825.500 20.20 3.20 23.40 218.8
26915 836.500 20.20 3.13 23.33 215.3
27025 847.500 20.20 3.18 23.38 217.8

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

Correction Factor = 20.20 dB
+) Meter Reading = 3.20 dBm
Result = 23.40 dBm = 218.8 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 27, 2015
Temp.: 26 °C, Humi: 47 %

Results (Average)

CH [MHZ] [dB] [dBm] [dBm] [mw]
26805 825.500 20.20 2.52 22.72 187.1
26915 836.500 20.20 2.63 22.83 191.9
27025 847.500 20.20 2.53 22.73 187.5

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

Correction Factor = 20.20 dB
+) Meter Reading = 2.63 dBm
Result = 22.83 dBm = 191.9 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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JQA File No. : KL80150530
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: HR229 FCCID : APYHRO00229
: CFR 47 FCC Rules and Regulations Part 22, Part 90

1-1-3) BW 5MHz(1RB)
Mode: QPSK

Transmitting Frequency

Page 18 of 229

(LTE 5MHz)QPSK

Test Date: October 27, 2015
Temp.: 26 °C, Humi: 47 %

Correction Factor Meter Reading (Average) Results (Average)

CH [MHZ] [dB] [dBm] [dBm] [mw]
26815 826.500 20.20 3.26 23.46 221.8
26915 836.500 20.20 3.32 23.52 224.9
27015 846.500 20.20 3.24 23.44 220.8

+) Meter Reading

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

= 2020 dB
= 3.32 dBm

Result

= 2352 dBm = 2249 mW

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

Mode: 16QAM

Transmitting Frequency

(LTE 5MHz)16QAM

Test Date: October 27, 2015
Temp.: 26 °C, Humi: 47 %

Correction Factor Meter Reading (Average) Results (Average)

CH [MHZ] [dB] [dBm] [dBm] [mw]
26815 826.500 20.20 2.47 22.67 184.9
26915 836.500 20.20 2.61 22.81 191.0
27015 846.500 20.20 2.44 22.64 183.7

+) Meter Reading

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

= 20.20 dB
= 2.61 dBm

Result

= 22.81 dBm = 191.0 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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JQA File No. : KL80150530
Model No. : HR229
Standard

JAA

Issue Date : November 13, 2015
FCCID : APYHRO00229
: CFR 47 FCC Rules and Regulations Part 22, Part 90

1-1-4) BW 10MHz(1RB)
Mode: QPSK
(LTE 10MHz)QPSK

Transmitting Frequency Correction Factor Meter Reading (Average)
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Test Date: October 27, 2015
Temp.: 26 °C, Humi: 47 %

Results (Average)

CH [MHZ] [dB] [dBm] [dBm] [mw]
26840 829.000 20.20 3.28 23.48 222.8
26915 836.500 20.20 3.37 23.57 227.5
26990 844.000 20.20 3.30 23.50 223.9

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 10MHz)16QAM

Transmitting Frequency Correction Factor Meter Reading (Average)

Test Date: October 27, 2015
Temp.: 26 °C, Humi: 47 %

Results (Average)

CH [MHZ] [dB] [dBm] [dBm] [mw]
26840 829.000 20.20 2.46 22.66 184.5
26915 836.500 20.20 2.49 22.69 185.8
26990 844.000 20.20 2.40 22.60 182.0

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

Correction Factor = 20.20 dB
+) Meter Reading = 2.49 dBm
Result = 22.69 dBm = 185.8 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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JQA File No. : KL80150530
Model No. : HR229
Standard

JAA

Issue Date : November 13, 2015
FCCID : APYHRO00229
: CFR 47 FCC Rules and Regulations Part 22, Part 90

1-1-5) BW 15MHz(1RB)
Mode: QPSK
(LTE 15MHz)QPSK

Transmitting Frequency Correction Factor Meter Reading (Average)
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Test Date: October 27, 2015
Temp.: 26 °C, Humi: 47 %

Results (Average)

CH [MHZ] [dB] [dBm] [dBm] [mw]
26865 831.500 20.20 3.21 23.41 219.3
26915 836.500 20.20 3.22 23.42 219.8
26965 841.500 20.20 3.16 23.36 216.8

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

Correction Factor = 20.20 dB
+) Meter Reading = 3.22 dBm
Result = 23.42 dBm = 219.8 mW

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

Mode: 16QAM
(LTE 15MHz)16QAM

Transmitting Frequency Correction Factor Meter Reading (Average)

Test Date: October 27, 2015
Temp.: 26 °C, Humi: 47 %

Results (Average)

CH [MHZ] [dB] [dBm] [dBm] [mw]
26865 831.500 20.20 2.36 22.56 180.3
26915 836.500 20.20 2.37 22.57 180.7
26965 841.500 20.20 2.30 22.50 177.8

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

Correction Factor = 20.20 dB
+) Meter Reading = 2.37 dBm
Result = 22,57 dBm = 180.7 mW

NOTE : The correction factor shows the attenuation pad loss including the short, low loss cable or adapter.
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JQA Tile No.

- KLL.80150530
- HR229

Issue Date : November 13, 2015
: APYHRO00229

FCCID

Standard : CFR 47 FCC Rules and Regulations Part 22, Part 90
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1-2) CCDF
Ch ) Frequency BW Peak to Average Factor(CCDF 0.1%) [dB]
nn

annell (MHz) | (MH2) QPSK 16QAM Limit
26915 836.50 1.4 6.11 6.78
26915 836.50 3 6.15 6.62
26915 836.50 5 6.02 6.71
26915 836.50 10 5.41 6.40
26915 836.50 15 5.50 6.59
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JEA Model No.  : HR229 FCCID : APYHRO00229

Standard : CFR 47 FCC Rules and Regulations Part 22, Part 90
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BW 1.4MHz QPSK

[ |
Ch Freq $36.5 MHz Trig Fres Meas Off
CCOF [Countstk): 169 [ 1
Eenter 836.5@@@@@@ MHZ channel Power
Average Power 160.00% Referance
2.34 dBm , Occupied BW
46.004 16,00
1.08% ACP
16.0% 243 4B o0y
1.9% 4,74 dB Multi Carrier
B.1% 6.11 dB . Power
@a.81% 6.73 dB 0.01%
9.091% 7.85 dB . Power Stat
0.6001% ———- 0.001% CCDF
Peak 786 4B
0.00017% 5 5 %0 dB More
Meas BW  3.80000080 MHz 1of 2
|
BW 1.4MHz 16QAM
[ |
Ch Freq $36.5 MHz Trig Fres Meas Off
CCOF [Countstk): 169 [ 1
Eenter 836.5@@@@@@ MHZ channel Power
Average Power 160.00% Referance
1.33 dBm , Occupied BW
43.704 16,00
1.08% ACP
16.0% 293 4B o0y
1.9% 5.19 dB Multi Carrier
B.1% 6.78 dB . Power
@a.81% 766 dB 0.01%
9.091% 7.81 dB . Power Stat
0.6001% ———- 0.001% CCDF
Peak 781 4B
Meas BW  3.80000080 MHz 1of 2

APAN ALITY A RANCE ORGANIZATION
Technical document No. 23199-1501 J QU Ssu CE ORG ©
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JEA Model No.  : HR229 FCCID : APYHRO00229

Standard : CFR 47 FCC Rules and Regulations Part 22, Part 90
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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 160.00% Referance
2.49 dBm , Occupied BW
44,664 10.007
1.08% ACP
16.0% 2.49 4B o0y
1.9% 473 dB Multi Carrier
B.1% 6.15 dB . Power
@a.81% 6.39 4B 0.017
9.091% 7.68 dB . Power Stat
0.6001% ———- 0.001% CCDF
Peak 7.29 4B
Meas BW  3.80000080 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 160.00% Referance
1.36 dBm , Occupied BW
43.664 10.007
1.08% ACP
16.0% 2.94 4B o0y
1.9% 5.25 dB Multi Carrier
B.1% 6.62 dB . Power
@a.81% 167 dB 0.017
9.091% 8.29 dB . Power Stat
0.6001% ———- 0.001% CCDF
Peak 3.29 dB
Meas BW  3.80000080 MHz 1of 2

APAN ALITY A RANCE ORGANIZATION
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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 160.00% Referance
2.41 dBm , Occupied BW
45,674 10.007
1.08% ACP
16.0% 241 4B o0y
1.9% 4,66 dB Multi Carrier
B.1% 5.02 dB . Power
@a.81% 6.70 4B 0.017
9.091% 6.95 dB . Power Stat
0.6001% ———- 0.001% CCDF
Peak 714 4B
Meas BW  3.80000080 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 160.00% Referance
1.44 dBm , Occupied BW
43.54% 10.007
1.08% ACP
16.0% 2.96 4B o0y
1.9% 5.19 dB Multi Carrier
B.1% 5.71 dB . Power
@a.81% 743 4B 0.017
9.091% 7.98 dB . Power Stat
0.6001% ———- 0.001% CCDF
Peak 797 4B
Meas BW  3.80000080 MHz 1of 2

APAN ALITY A RANCE ORGANIZATION
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BW 10MHz QPSK

[ |
Ch Freq $36.5 MHz Trig Fres Meas Off
CCOF [Countstk): 169 [ 1
Eenter 836.5@@@@@@ MHZ channel Power
Average Power 160.00% Referance
1.53 dBm , Occupied BW
47.304 16,00
1.08% ACP
16.0% 2.48 4B o0y
1.9% 4,34 dB Multi Carrier
B.1% 5.41 dB . Power
@a.81% 6.18 4B 0.01%
9.091% 6.48 dB . Power Stat
0.6001% ———- 0.001% CCDF
Peak 6.61 4B
0.00017% 5 5 %0 dB More
Meas BW  3.80000080 MHz 1of 2
|
BW 10MHz 16QAM
[ |
Ch Freq $36.5 MHz Trig Fres Meas Off
CCOF [Countstk): 169 [ 1
Eenter 836.5@@@@@@ MHZ channel Power
Average Power 160.00% Referance
0.41 dBm , Occupied BW
42.474 16,00
1.08% ACP
16.0% 3.88 4B o0y
1.9% 511 dB Multi Carrier
B.1% 5.40 dB . Power
@a.81% 714 4B 0.01%
9.091% 7.58 dB . Power Stat
0.6001% ———- 0.001% CCDF
Peak 177 dB
Meas BW  3.80000080 MHz 1of 2

APAN ALITY A RANCE ORGANIZATION
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BW 15MHz QPSK

[ |
Ch Freq $36.5 MHz Trig Fres Meas Off
CCOF [Countstk): 169 [ ]
Eenter 836.5@@@@@@ MHZ channel Power
Average Power 160.00% Referance
-0.17 dBm , Occupied BW
45.44% 16,00
1.08% ACP
16.0% 3.82 4B o0y
1.9% 4,66 dB Multi Carrier
B.1% 5.50 dB . Power
@a.81% 6.12 4B 0.017
9.091% 6.38 dB . Power Stat
0.6001% ———- 0.001% CCDF
Peak 6.69 4B
Meas BW  3.80000080 MHz 1of 2
|
BW 15MHz 16QAM
[ |
Ch Freq $36.5 MHz Trig Fres Meas Off
CCOF [Countstk): 169 [ ]
Eenter 836.5@@@@@@ MHZ channel Power
Average Power 160.00% Referance
-1.18 dBm , Occupied BW
39.95% 16.08%
1.08% ACP
16.0% 3.32 dB o0y
1.9% 5.39 dB Multi Carrier
B.1% 5.59 dB . Power
@a.81% 748 4B 0.017
9.091% 7.7 dB . Power Stat
0.6001% ———- 0.001% CCDF
Peak 174 dB
Meas BW  3.80000080 MHz 1of 2
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Technical document No. 23199-1501 J QU Ssu CE ORG ©



JQA File No. : KL80150530 Issue Date : November 13, 2015
JEA Model No. : HR229 FCCID : APYHRO00229
Standard : CFR 47 FCC Rules and Regulations Part 22, Part 90
Page 27 of 229
2. Part 90
2-1-1) BW 1.4MHz(1RB)
Mode: QPSK

(LTE 1.4MHz)QPSK

Transmitting Frequency Correction Factor Meter Reading (Average)

Test Date: October 29, 2015
Temp.: 25 °C, Humi: 34 %

Results (Average)

CH [MHZ] [dB] [dBm] [dBm] [mw]

26697 814.700 20.20 3.29 23.49 223.4
26740 819.000 20.20 3.32 23.52 224.9
26783 823.300 20.20 3.20 23.40 218.8

Calculated result at 819.000 MHz, as the maximum level point shown on underline:

Correction Factor = 20.20 dB
+) Meter Reading = 3.32 dBm
Result = 23,52 dBm = 224.9mW

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 29, 2015
Temp.: 25 °C, Humi: 34 %

Results (Average)

CH [MHZ] [dB] [dBm] [dBm] [mw]

26697 814.700 20.20 2.47 22.67 184.9
26740 819.000 20.20 2.43 22.63 183.2
26783 823.300 20.20 2.40 22.60 182.0

Calculated result at 814.700 MHz, as the maximum level point shown on underline:

Correction Factor = 20.20 dB
+) Meter Reading = 2.47 dBm
Result = 22.67 dBm = 184.9mW

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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JQA File No. : KL80150530
Model No.
Standard

Issue Date : November 13, 2015
: HR229 FCCID : APYHRO00229
: CFR 47 FCC Rules and Regulations Part 22, Part 90

2-1-2) BW 3MHz(1RB)
Mode: QPSK

Transmitting Frequency
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(LTE 3MHz)QPSK

Test Date: October 29, 2015
Temp.: 25 °C, Humi: 34 %

Correction Factor Meter Reading (Average) Results (Average)

CH [MHZ] [dB] [dBm] [dBm] [mw]
26705 815.500 20.20 3.30 23.50 223.9
26740 819.000 20.20 3.24 23.44 220.8
26775 822.500 20.20 3.12 23.32 214.8

+) Meter Reading

Calculated result at 815.500 MHz, as the maximum level point shown on underline:
Correction Factor

= 2020 dB
= 3.30 dBm

Result

= 2350 dBm = 223.9mW

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

Mode: 16QAM

Transmitting Frequency

(LTE 3MHz)16QAM

Test Date: October 29, 2015
Temp.: 25 °C, Humi: 34 %

Correction Factor Meter Reading (Average) Results (Average)

CH [MHZ] [dB] [dBm] [dBm] [mw]
26705 815.500 20.20 2.50 22.70 186.2
26740 819.000 20.20 2.62 22.82 191.4
26775 822.500 20.20 2.55 22.75 188.4

+) Meter Reading

Calculated result at 819.000 MHz, as the maximum level point shown on underline:
Correction Factor

= 2020 dB
= 2.62 dBm

Result

= 22.82 dBm = 191.4 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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Model No.
Standard

Issue Date : November 13, 2015
: HR229 FCCID : APYHRO00229
: CFR 47 FCC Rules and Regulations Part 22, Part 90

2-1-3) BW 5MHz(1RB)
Mode: QPSK

Transmitting Frequency
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(LTE 5MHz)QPSK

Test Date: October 29, 2015
Temp.: 25 °C, Humi: 34 %

Correction Factor Meter Reading (Average) Results (Average)

CH [MHZ] [dB] [dBm] [dBm] [mw]
26715 816.500 20.20 3.30 23.50 223.9
26740 819.000 20.20 3.30 23.50 223.9
26765 821.500 20.20 3.22 23.42 219.8

+) Meter Reading

Calculated result at 816.500 MHz, as the maximum level point shown on underline:
Correction Factor

= 2020 dB
= 3.30 dBm

Result

= 2350 dBm = 223.9mW

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

Mode: 16QAM

Transmitting Frequency

(LTE 5MHz)16QAM

Test Date: October 29, 2015
Temp.: 25 °C, Humi: 34 %

Correction Factor Meter Reading (Average) Results (Average)

CH [MHZ] [dB] [dBm] [dBm] [mw]
26715 816.500 20.20 2.50 22.70 186.2
26740 819.000 20.20 2.57 22.77 189.2
26765 821.500 20.20 2.50 22.70 186.2

+) Meter Reading

Calculated result at 819.000 MHz, as the maximum level point shown on underline:
Correction Factor

= 2020 dB
= 2.57 dBm

Result

= 2277 dBm = 189.2 mW

NOTE : The correction factor shows the attenuation pad loss including the short, low loss cable or adapter.
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JEA Model No.  : HR229 FCCID  : APYHRO00229
Standard : CFR 47 FCC Rules and Regulations Part 22, Part 90

2-1-4) BW 10MHz(1RB)

Mode: QPSK

Transmitting Frequency
CH [MHZ]

26740 819.000

(LTE 10MHz)QPSK

Correction Factor Meter Reading (Average)
[dB] [dBm]

20.20 3.27

Page 30 of 229

Test Date: October 29, 2015
Temp.: 25 °C, Humi: 34 %

Results (Average)
[dBm] [mw]

23.47 222.3

Calculated result at 819.000 MHz,
Correction Factor

as the maximum level point shown on underline:

= 20.20 dB
+) Meter Reading 3.27 dBm
Result = 23.47 dBm = 222.3mW

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

Mode: 16QAM

Transmitting Frequency
CH [MHZ]

26740 819.000

(LTE 10MHz)16QAM

Correction Factor Meter Reading (Average)
[dB] [dBm]

20.20 2.43

Test Date: October 29, 2015
Temp.: 25 °C, Humi: 34 %

Results (Average)
[dBm] [mwW]

22.63 183.2

Correction Factor
+) Meter Reading

Calculated result at 819.000 MHz, as the maximum level point shown on underline:

= 20.20 dB
= 2.43 dBm

Result

= 2263 dBm = 183.2mW

NOTE : The correction factor shows the attenuation pad loss including the short, low loss cable or adapter.
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- HR229

Issue Date : November 13, 2015
: APYHRO00229
: CFR 47 FCC Rules and Regulations Part 22, Part 90

FCCID
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2-2) CCDF
Ch ) Frequency BW Peak to Average Factor(CCDF 0.1%) [dB]
nn

annell (MHz) | (MH2) QPSK 16QAM Limit

26740 819.00 1.4 6.06 6.71

26740 819.00 3 6.12 6.62

26740 819.00 5 6.03 6.65

26740 819.00 10 5.33 6.40
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BW 1.4MHz QPSK

[ |
Ch Freq 819 MHz Trig Fres Meas Off
CCOF [Countstk): 169 [ 1
Eenter 819.@@@@@@@ MHZ channel Power
Average Power 160.00% Referance
2.42 dBm , Occupied BW
46.11% 16,00
1.08% ACP
16.0% 2.45 4B o0y
1.9% 473 dB Multi Carrier
B.1% 5.06 dB . Power
@a.81% 6.53 4B 0.01%
9.091% 6.66 dB . Power Stat
0.6001% ———- 0.001% CCDF
Peak 6.66 dB
0.00017% 5 5 %0 dB More
Meas BW  3.80000080 MHz 1of 2
|
BW 1.4MHz 16QAM
[ |
Ch Freq 819 MHz Trig Fres Meas Off
CCOF [Countstk): 169 [ 1
Eenter 819.@@@@@@@ MHZ channel Power
Average Power 160.00% Referance
1.40 dBm , Occupied BW
43.674 16,00
1.08% ACP
16.0% 2.86 dB o0y
1.9% 5.15 dB Multi Carrier
B.1% 5.71 dB . Power
@a.81% 7.30 4B 0.01%
9.091% 7.68 dB . Power Stat
0.6001% ———- 0.001% CCDF
Peak 162 dB
Meas BW  3.80000080 MHz 1of 2

APAN ALITY A RANCE ORGANIZATION
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Page 33 of 229
BW 3MHz QPSK
[ |
Ch Freq 819 MHz Trig Fres Meas Off
CCOF [Countstk): 169 [ 1
Eenter 819.@@@@@@@ MHZ channel Power
Average Power 160.00% Referance
2.54 dBm , Occupied BW
44.71% 10.007
1.08% ACP
16.0% 2.45 4B o0y
1.9% 4,71 dB Multi Carrier
B.1% 612 dB . Power
@a.81% 6.70 4B 0.017
9.091% 6.98 dB . Power Stat
0.6001% ———- 0.001% CCDF
Peak 6.92 4B
Meas BW  3.80000080 MHz 1of 2
|
BW 3MHz 16QAM
[ |
Ch Freq 819 MHz Trig Fres Meas Off
CCOF [Countstk): 169 [ 1
Eenter 819.@@@@@@@ MHZ channel Power
Average Power 160.00% Referance
1.35 dBm , Occupied BW
43.61% 10.007
1.08% ACP
16.0% 2.89 4B o0y
1.9% 5.21 dB Multi Carrier
B.1% 6.62 dB . Power
@a.81% 7.58 4B 0.017
9.091% 7.85 dB . Power Stat
0.6001% ———- 0.001% CCDF
Peak 794 4B
Meas BW  3.80000080 MHz 1of 2

APAN ALITY A RANCE ORGANIZATION
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BW 5MHz QPSK
[ |
Ch Freq 819 MHz Trig Fres Meas Off
CCOF [Countstk): 169 [ 1
Eenter 819.@@@@@@@ MHZ channel Power
Average Power 160.00% Referance
2.49 dBm , Occupied BW
45,864 10.007
1.08% ACP
16.0% 242 4B o0y
1.9% 4,65 dB Multi Carrier
B.1% 5.093 dB . Power
@a.81% 6.56 4B 0.017
9.091% 6.50 dB . Power Stat
0.6001% ———- 0.001% CCDF
Peak 6.537 dB
Meas BW  3.80000080 MHz 1of 2
|
BW 5MHz 16QAM
[ |
Ch Freq 819 MHz Trig Fres Meas Off
CCOF [Countstk): 169 [ 1
Eenter 819.@@@@@@@ MHZ channel Power
Average Power 160.00% Referance
1.44 dBm , Occupied BW
43.904 10.007
1.08% ACP
16.0% 298 4B o0y
1.9% 5.1a dB Multi Carrier
B.1% 6.65 dB . Power
@a.81% 753 4B 0.017
9.091% 7.98 dB . Power Stat
0.6001% ———- 0.001% CCDF
Peak 799 4B
Meas BW  3.80000080 MHz 1of 2

APAN ALITY A RANCE ORGANIZATION
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BW 10MHz QPSK

[ |
Ch Freq 819 MHz Trig Fres Meas Off
CCOF [Countstk): 169 [ 1
Eenter 819.@@@@@@@ MHZ channel Power
Average Power 160.00% Referance
1.58 dBm , Occupied BW
47.46% 16,00
1.08% ACP
16.0% 247 4B o0y
1.9% 4,34 dB Multi Carrier
B.1% 5.33 dB . Power
@a.81% 5.98 4B 0.01%
9.091% 6.58 dB . Power Stat
0.6001% ———- 0.001% CCDF
Peak 6.61 4B
0.00017% 5 5 %0 dB More
Meas BW  3.80000080 MHz 1of 2
|
BW 10MHz 16QAM
[ |
Ch Freq 819 MHz Trig Fres Meas Off
CCOF [Countstk): 169 [ 1
Eenter 819.@@@@@@@ MHZ channel Power
Average Power 160.00% Referance
0.45 dBm , Occupied BW
42.394 16,00
1.08% ACP
16.0% 3.88 4B o0y
1.9% 5.09 dB Multi Carrier
B.1% 5.40 dB . Power
@a.81% 715 4B 0.01%
9.091% 7.68 dB . Power Stat
0.6001% ———- 0.001% CCDF
Peak 3.15 4B
Meas BW  3.80000080 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
Part 22
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.

Part 90
Min. Limit Margin 27.9 dB at 814.700 MHz
Uncertainty of Measurement Results +1.6 dB(20)

Remarks : The maximum ERP is 0.162 W at 814.700 MHz (BW 1.4Hz, 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 8’)86 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.
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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.
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7.2.4 Test Data

1. Part 22

1-1-1) BW 1.4MHz(1RB)

Mode: QPSK

1. Measurement Results

Transmitting

(LTE 1.4MHz)QPSK

Emission Measurement

Substitution Measurement

Supplied Power to
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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]
26797 824.700 94.8 94.1 67.3 66.0 - 5.0 1.3
26915 836.500 94.9 94.6 66.7 65.7 - 5.0 1.4
27033 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 [MHZz] Hori. (ERPh) Vert. (ERPv) W] [dBm] [dB]
26797 824.700 21.2 21.8 0.151 38.5 +16.7
26915 836.500 21.8 22.5 0.178 38.5 +16.0
27033 848.300 21.2 22.5 0.178 38.5 +16.0

Emission Measurment (Mv)

Substitution Measurement (Msv)

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

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

= 94.6 dB(uV)
= -65.7 dBuV)
= -5.0 dBm
= -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

Technical document No. 23199-1501

JAPAN QUALITY ASSURANCE ORGANIZATION




JQA File No. : KL80150530 Issue Date : November 13, 2015
JEA Model No.  : HR229 FCCID  : APYHRO00229
Standard : CFR 47 FCC Rules and Regulations Part 22, Part 90

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

(LTE 1.4MHz)16QAM

1. Measurement Results

Transmitting

Emission Measurement

Substitution Measurement

Supplied Power to
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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]
26797 824.700 94.1 93.4 67.3 66.0 - 5.0 1.3
26915 836.500 94.0 93.8 66.7 65.7 - 5.0 1.4
27033 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]
26797 824.700 20.5 21.1 0.129 38.5 +17.4
26915 836.500 20.9 21.7 0.148 38.5 +16.8
27033 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
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1-2-1) BW 3MHz(1RB)
Mode: QPSK

(LTE 3MHz)QPSK

1. Measurement Results

Transmitting

Emission Measurement

Substitution Measurement

Supplied Power to
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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]
26805 825.500 95.1 93.9 67.4 66.0 - 5.0 1.3
26915 836.500 94.6 94.1 66.7 65.7 - 5.0 1.4
27025 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]
26805 825.500 21.4 21.6 0.145 38.5 +16.9
26915 836.500 21.5 22.0 0.158 38.5 +16.5
27025 847 .500 21.1 22.6 0.182 38.5 +15.9

Emission Measurment (Mv)

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:

93.9 dB(uV)
= -64.8 dBuV)
= -5.0 dBm
= -1.5 dB

Result (ERPv)
Minimum Margin: 38.5 - 22.6 = 15.9 (dB)

NOTE: Setting of measuring instrument(s) :

Detector Function
RMS

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

(LTE 3MHz)16QAM

1. Measurement Results

Transmitting

Emission Measurement

Substitution Measurement

Supplied Power to
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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]
26805 825.500 94 .4 93.2 67.4 66.0 - 5.0 1.3
26915 836.500 93.8 93.3 66.7 65.7 - 5.0 1.4
27025 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]
26805 825.500 20.7 20.9 0.123 38.5 +17.6
26915 836.500 20.7 21.2 0.132 38.5 +17.3
27025 847 .500 20.4 21.9 0.155 38.5 +16.6

Emission Measurment (Mv)

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:

93.2 dB(uV)
= -64.8 dBuV)
= -5.0 dBm
= -1.5 dB

Result (ERPv)
Minimum Margin: 38.5 - 21.9 = 16.6 (dB)

NOTE: Setting of measuring instrument(s) :

Detector Function
RMS

= 21.9 dBm = 0.155W
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1-3-1) BW 5MHz(1RB)
Mode: QPSK

(LTE 5MHz)QPSK

1. Measurement Results

Transmitting

Emission Measurement

Substitution Measurement

Supplied Power to
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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]
26815 826.500 95.1 93.8 67.3 65.9 - 5.0 1.3
26915 836.500 94.7 94.1 66.7 65.7 - 5.0 1.4
27015 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]
26815 826.500 21.5 21.6 0.145 38.5 +16.9
26915 836.500 21.6 22.0 0.158 38.5 +16.5
27015 846.500 21.1 22.5 0.178 38.5 +16.0

Emission Measurment (Mv)

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:

93.9 dB(uV)
= -64.9 dBuV)
= -5.0 dBm
= -1.5 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
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1-3-2) BW 5MHz(1RB)
Mode: 16QAM

(LTE 5MHz)16QAM

1. Measurement Results

Transmitting

Emission Measurement

Substitution Measurement

Supplied Power to
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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]
26815 826.500 94 .4 93.1 67.3 65.9 - 5.0 1.3
26915 836.500 93.8 93.2 66.7 65.7 - 5.0 1.4
27015 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]
26815 826.500 20.8 20.9 0.123 38.5 +17.6
26915 836.500 20.7 21.1 0.129 38.5 +17.4
27015 846.500 20.3 21.7 0.148 38.5 +16.8

Emission Measurment (Mv)

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:

93.1 dBV)
= -64.9 dBuV)
= -5.0 dBm
= -1.5 dB

Result (ERPv)
Minimum Margin: 38.5 - 21.7 = 16.8 (dB)

NOTE: Setting of measuring instrument(s) :

Detector Function
RMS

= 21.7 dBm = 0.148 W
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1-4-1) BW 10MHz(1RB)
Mode: QPSK

(LTE 10MHz)QPSK

1. Measurement Results

Transmitting

Emission Measurement

Substitution Measurement

Supplied Power to
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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]
26840 829.000 94.9 93.6 67.2 65.9 - 5.0 1.4
26915 836.500 94.7 93.9 66.7 65.7 - 5.0 1.4
26990 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]
26840 829.000 21.3 21.3 0.135 38.5 +17.2
26915 836.500 21.6 21.8 0.151 38.5 +16.7
26990 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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1-4-2) BW 10MHz(1RB)
Mode: 16QAM

(LTE 10MHz)16QAM

1. Measurement Results

Transmitting

Emission Measurement

Substitution Measurement

Supplied Power to
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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]
26840 829.000 94.0 93.0 67.2 65.9 - 5.0 1.4
26915 836.500 93.7 92.9 66.7 65.7 - 5.0 1.4
26990 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]
26840 829.000 20.4 20.7 0.117 38.5 +17.8
26915 836.500 20.6 20.8 0.120 38.5 +17.7
26990 844 .000 20.6 21.5 0.141 38.5 +17.0

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:

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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1-5-1) BW 15MHz(1RB)
Mode: QPSK

(LTE 15MHz)QPSK

1. Measurement Results

Transmitting

Emission Measurement

Substitution Measurement

Supplied Power to
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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]
26865 831.500 94.8 93.6 67.1 65.9 - 5.0 1.3
26915 836.500 94.5 93.7 66.7 65.7 - 5.0 1.4
26965 841.500 94.3 93.6 66.7 65.2 - 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]
26865 831.500 21.4 21.4 0.138 38.5 +17.1
26915 836.500 21.4 21.6 0.145 38.5 +16.9
26965 841.500 21.2 22.0 0.158 38.5 +16.5

Emission Measurment (Mv)

Substitution Measurement (Msv)

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

Calculated result at 841.500 MHz, as the worst point shown on underline:

93.6 dB(uV)
= -65.2 dBuV)
= -5.0 dBm
= -1.4 dB

Result (ERPv)
Minimum Margin: 38.5 - 22.0 = 16.5 (dB)

NOTE: Setting of measuring instrument(s) :

Detector Function
RMS

= 22.0 dBm = 0.158 W
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1-5-2) BW 15MHz(1RB)
Mode: 16QAM

(LTE 15MHz)16QAM

1. Measurement Results

Transmitting

Emission Measurement

Substitution Measurement

Supplied Power to
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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]
26865 831.500 94.0 92.8 67.1 65.9 - 5.0 1.3
26915 836.500 93.6 92.7 66.7 65.7 - 5.0 1.4
26965 841.500 93.5 92.8 66.7 65.2 - 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]
26865 831.500 20.6 20.6 0.115 38.5 +17.9
26915 836.500 20.5 20.6 0.115 38.5 +17.9
26965 841.500 20.4 21.2 0.132 38.5 +17.3

Emission Measurment (Mv)

Substitution Measurement (Msv)

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

Calculated result at 841.500 MHz, as the worst point shown on underline:

92.8 dB(uV)
= -65.2 dBuV)
= -5.0 dBm
= -1.4 dB

Result (ERPv)
Minimum Margin: 38.5 - 21.2 = 17.3 (dB)

NOTE: Setting of measuring instrument(s) :

Detector Function
RMS

= 21.2 dBm = 0.132W
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2. Part 90
2-1-1) BW 1.4MHz(1RB)
Mode: QPSK

1. Measurement Results

Transmitting

(LTE 1.4MHz)QPSK

Emission Measurement

Substitution Measurement

Supplied Power to

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

Balun Loss of

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

CH [MHz] Hori. (Mh) Vert. (Mv) Hori. (Msh)  Vert. (Msv) [dBm] [dB]
26697 814.700 94.9 94.1 67.5 65.8 - 5.0 1.2
26740 819.000 95.4 94.2 67.4 66.0 - 5.0 1.3
26783 823.300 95.4 94.2 67.4 66.0 - 5.0 1.3

2. Calculation Results

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

CH [MHZz] Hori. (ERPh) Vert. (ERPv) W] [dBm] [dB]
26697 814.700 21.2 22.1 0.162 50.0 +27.9
26740 819.000 21.7 21.9 0.155 50.0 +28.1
26783 823.300 21.7 21.9 0.155 50.0 +28.1

Emission Measurment (Mv)

Substitution Measurement (Msv)

Calculated result at 814.700 MHz, as the worst point shown on underline:

= 94.1 dBV)
-65.8 dB(uV)

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

= -5.0 dBm

-1.2 dB

Result (ERPv) =
Minimum Margin: 50.0 - 22.1 = 27.9 (dB)

NOTE : Setting of measuring instrument(s) :

22.1 dBm = 0.162W

Detector Function

RMS
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JQA File No. : KL80150530 Issue Date : November 13, 2015
JEA Model No.  : HR229 FCCID  : APYHRO00229
Standard : CFR 47 FCC Rules and Regulations Part 22, Part 90

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

(LTE 1.4MHz)16QAM

1. Measurement Results

Transmitting

Emission Measurement

Substitution Measurement

Supplied Power to

Page 50 of 229

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]
26697 814.700 94.2 93.2 67.5 65.8 - 5.0 1.2
26740 819.000 94.6 93.4 67.4 66.0 - 5.0 1.3
26783 823.300 94.6 93.3 67.4 66.0 - 5.0 1.3

2. Calculation Results

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

CH [MHZz] Hori. (ERPh) Vert. (ERPv) W] [dBm] [dB]
26697 814.700 20.5 21.2 0.132 50.0 +28.8
26740 819.000 20.9 21.1 0.129 50.0 +28.9
26783 823.300 20.9 21.0 0.126 50.0 +29.0

Emission Measurment (Mv)

Substitution Measurement (Msv)

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

Calculated result at 814.700 MHz, as the worst point shown on underline:

93.2 dB(uV)
= -65.8 dBuV)
= -5.0 dBm
= -1.2 dB

Result (ERPv)
Minimum Margin: 50.0 - 21.2 = 28.8 (dB)

NOTE: Setting of measuring instrument(s) :

Detector Function
RMS

= 21.2 dBm = 0.132W

JAPAN QUALITY ASSURANCE ORGANIZATION
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JQA File No. : KL80150530 Issue Date : November 13, 2015
JEA Model No.  : HR229 FCCID  : APYHRO00229
Standard : CFR 47 FCC Rules and Regulations Part 22, Part 90

2-2-1) BW 3MHz(1RB)
Mode: QPSK

1. Measurement Results

Transmitting

Emission Measurement

(LTE 3MHz)QPSK

Substitution Measurement

Supplied Power to
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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]
26705 815.500 95.2 94.0 67.5 65.8 - 5.0 1.2
26740 819.000 95.3 94.1 67.4 66.0 - 5.0 1.3
26775 822.500 95.4 94.1 67.4 66.0 - 5.0 1.2

2. Calculation Results

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

CH [MHZz] Hori. (ERPh) Vert. (ERPv) W] [dBm] [dB]
26705 815.500 21.5 22.0 0.158 50.0 +28.0
26740 819.000 21.6 21.8 0.151 50.0 +28.2
26775 822.500 21.8 21.9 0.155 50.0 +28.1

Emission Measurment (Mv)

Substitution Measurement (Msv)

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

Calculated result at 815.500 MHz, as the worst point shown on underline:

94.0 dB(uV)
-65.8 dBuV)
-5.0 dBm

-1.2 dB

Result (ERPv)
Minimum Margin: 50.0 - 22.0 = 28.0 (dB)

NOTE: Setting of measuring instrument(s) :

Detector Function
RMS

22.0 dBm = 0.158 W

JAPAN QUALITY ASSURANCE ORGANIZATION
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JQA File No. : KL80150530 Issue Date : November 13, 2015
JEA Model No.  : HR229 FCCID  : APYHRO00229
Standard : CFR 47 FCC Rules and Regulations Part 22, Part 90

2-2-2) BW 3MHz(1RB)
Mode: 16QAM

(LTE 3MHz)16QAM

1. Measurement Results

Transmitting

Emission Measurement

Substitution Measurement

Supplied Power to
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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]
26705 815.500 94.5 93.1 67.5 65.8 - 5.0 1.2
26740 819.000 94.6 93.2 67.4 66.0 - 5.0 1.3
26775 822.500 94.6 93.4 67.4 66.0 - 5.0 1.2

2. Calculation Results

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

CH [MHZz] Hori. (ERPh) Vert. (ERPv) W] [dBm] [dB]
26705 815.500 20.8 21.1 0.129 50.0 +28.9
26740 819.000 20.9 20.9 0.123 50.0 +29.1
26775 822.500 21.0 21.2 0.132 50.0 +28.8

Emission Measurment (Mv)

Substitution Measurement (Msv)

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

Calculated result at 822.500 MHz, as the worst point shown on underline:

93.4 dB(uV)
= -66.0 dBuV)
= -5.0 dBm
= -1.2 dB

Result (ERPv)
Minimum Margin: 50.0 - 21.2 = 28.8 (dB)

NOTE: Setting of measuring instrument(s) :

Detector Function
RMS

= 21.2 dBm = 0.132W

JAPAN QUALITY ASSURANCE ORGANIZATION
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JQA File No. : KL80150530 Issue Date : November 13, 2015
JEA Model No.  : HR229 FCCID  : APYHRO00229
Standard : CFR 47 FCC Rules and Regulations Part 22, Part 90

2-3-1) BW 5MHz(1RB)
Mode: QPSK

1. Measurement Results

Transmitting

Emission Measurement

(LTE 5MHz)QPSK

Substitution Measurement

Supplied Power to
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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]
26715 816.500 95.2 94.0 67.4 65.9 - 5.0 1.2
26740 819.000 95.4 94.1 67.4 66.0 - 5.0 1.3
26765 821.500 95.6 94.2 67.4 66.0 - 5.0 1.2

2. Calculation Results

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

CH [MHZz] Hori. (ERPh) Vert. (ERPv) W] [dBm] [dB]
26715 816.500 21.6 21.9 0.155 50.0 +28.1
26740 819.000 21.7 21.8 0.151 50.0 +28.2
26765 821.500 22.0 22.0 0.158 50.0 +28.0

Emission Measurment (Mh)

Substitution Measurement (Msh)

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

Calculated result at 821.500 MHz, as the worst point shown on underline:

95.6 dB(uV)
-67.4 dBuV)
-5.0 dBm

-1.2 dB

Result (ERPh)
Minimum Margin: 50.0 - 22.0 = 28.0 (dB)

NOTE: Setting of measuring instrument(s) :

Detector Function
RMS

22.0 dBm = 0.158 W

JAPAN QUALITY ASSURANCE ORGANIZATION
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JQA File No. : KL80150530 Issue Date : November 13, 2015
JEA Model No.  : HR229 FCCID  : APYHRO00229
Standard : CFR 47 FCC Rules and Regulations Part 22, Part 90

2-3-2) BW 5MHz(1RB)
Mode: 16QAM

(LTE 5MHz)16QAM

1. Measurement Results

Transmitting

Emission Measurement

Substitution Measurement

Supplied Power to
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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]
26715 816.500 94.5 93.3 67.4 65.9 - 5.0 1.2
26740 819.000 94.7 93.3 67.4 66.0 - 5.0 1.3
26765 821.500 94.8 93.4 67.4 66.0 - 5.0 1.2

2. Calculation Results

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

CH [MHZz] Hori. (ERPh) Vert. (ERPv) W] [dBm] [dB]
26715 816.500 20.9 21.2 0.132 50.0 +28.8
26740 819.000 21.0 21.0 0.126 50.0 +29.0
26765 821.500 21.2 21.2 0.132 50.0 +28.8

Emission Measurment (Mv)

Substitution Measurement (Msv)

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

Calculated result at 816.500 MHz, as the worst point shown on underline:

93.3 dBV)
= -65.9 dBuV)
= -5.0 dBm
= -1.2 dB

Result (ERPv)
Minimum Margin: 50.0 - 21.2 = 28.8 (dB)

NOTE: Setting of measuring instrument(s) :

Detector Function
RMS

= 21.2 dBm = 0.132W

JAPAN QUALITY ASSURANCE ORGANIZATION
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JAA

JQA File No. : KL80150530
Model No. : HR229
Standard

Issue Date : November 13, 2015
FCCID : APYHRO00229

: CFR 47 FCC Rules and Regulations Part 22, Part 90

2-4-1) BW 10MHz(1RB)
Mode: QPSK

1. Measurement Results

Transmitting

Frequency [dB(uVv)]
CH [MHz] Hori. (Mh) Vert. (Mv)
26740 819.000 95.4 94.0

2. Calculation Results

Transmitting Frequency
CH [MHZ]

26740 819.000 21.7 21.
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(LTE 10MHz)QPSK

Emission Measurement

Average ERP [dBm]
Hori. (ERPh) Vert. (ERPv)

7

Substitution Measurement

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

Supplied Power to Balun Loss of

[dB(uV)] Substitution Antenna Substitution Antenna
Hori. (Msh)  Vert. (Msv) [dBm] [dB]
67.4 .0 - 5.0 1.3
Maximum Average ERP Limits Margin
W] [dBm] [dB]
0.148 50.0 +28.3

Calculated result at 819.000 MHz, as the worst point shown on underline:

Emission Measurment (Mh)

Substitution Measurement (Msh)

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

95.4 dB(uV)

-67.4 dBuV)

-5.0 dBm
-1.3 dB

Result (ERPh)
Minimum Margin: 50.0 - 21.7 = 28.3 (dB)

NOTE : Setting of measuring instrument(s) :

Detector Function
RMS

21.7 dBm = 0.148 W

Technical document No. 23199-1501
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JAA

JQA File No. : KL80150530
Model No. : HR229
Standard

Issue Date : November 13, 2015
FCCID : APYHRO00229

: CFR 47 FCC Rules and Regulations Part 22, Part 90

2-4-2) BW 10MHz(1RB)
Mode: 16QAM
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(LTE 10MHz)16QAM

1. Measurement Results

Transmitting

Frequency [dB(uVv)]
CH [MHz] Hori. (Mh) Vert. (Mv)
26740 819.000 94.6 93.3

2. Calculation Results

Transmitting Frequency Average ERP [dBm]

CH [MHZ]

26740 819.000 20.9 21.0

Emission Measurement

Hori. (ERPh) Vert. (ERPv)

Substitution Measurement

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

Supplied Power to Balun Loss of

[dB(uV)] Substitution Antenna Substitution Antenna
Hori. (Msh)  Vert. (Msv) [dBm] [dB]
67.4 .0 - 5.0 1.3

Maximum Average ERP Limits Margin
W] [dBm] [dB]
0.126 50.0 +29.0

Calculated result at 819.000 MHz, as the worst point shown on underline:

Emission Measurment (Mv)

Substitution Measurement (Msv)

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

93.3 dB(uV)

-66.0 dBuV)

-5.0 dBm
-1.3 dB

Result (ERPv)
Minimum Margin: 50.0 - 21.0 = 29.0 (dB)

NOTE : Setting of measuring instrument(s) :

Detector Function
RMS

21.0 dBm = 0.126 W

Technical document No. 23199-1501
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JAA

JQA File No. : KL80150530
Model No. : HR229
Standard

Issue Date : November 13, 2015
FCCID
: CFR 47 FCC Rules and Regulations Part 22, Part 90

: APYHRO00229

7.3 Modulation Characteristics (§2.1047)

The 99% Bandwidth of BW:
The 99% Bandwidth of BW:
The 99% Bandwidth of BW:
The 99% Bandwidth of BW:
The 99% Bandwidth of BW:
The 99% Bandwidth of BW:
The 99% Bandwidth of BW:
The 99% Bandwidth of BW:
The 99% Bandwidth of BW:
The 99% Bandwidth of BW:

The 26dB Bandwidth of BW
The 26dB Bandwidth of BW
The 26dB Bandwidth of BW
The 26dB Bandwidth of BW
The 26dB Bandwidth of BW
The 26dB Bandwidth of BW
The 26dB Bandwidth of BW
The 26dB Bandwidth of BW
The 26dB Bandwidth of BW
The 26dB Bandwidth of BW

Technical document No. 23199-1501

For the requirements, [ - Applicable [ [ - Tested.
M - Not Applicable
7.4  Occupied Bandwidth (§2.1049)
For the requirements, M - Applicable [ M - Tested.
[0 - Not Applicable
7.4.1 Test Results
For the standard, v - Passed [ - Failed
Part 22

1.4 MHz(QPSK) is
1.4 MHz(16QAM) is
3 MHz(QPSK) is

3 MHz(16QAM) is

5 MHz(QPSK) is

5 MHz(16QAM) is
10 MHz(QPSK) is
10 MHz(16QAM) is
15 MHz(QPSK) is
15 MHz(16QAM) is

: 1.4 MHz(QPSK) is

: 1.4 MHz(16QAM) is
: 3 MHz(QPSK) is

: 3 MHz(16QAM) is

: 5 MHz(QPSK) is

: 5 MHz(16QAM) is

: 10 MHz(QPSK) is

: 10 MHz(16QAM) is
: 15 MHz(QPSK) is

: 15 MHz(16QAM) is
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[ - Not tested by applicant request. |

[ - Not tested by applicant request. |

I - Not judged

1.09

1.08

2.69

2.68

4.48

4.47

8.95

8.93

13.4

13.4

1.21

1.22

2.96

2.94

4.88

4.85

9.67

9.66

14.4

14.4

MHz
MHz
MHz
MHz
MHz
MHz
MHz
MHz
MHz
MHz

MHz
MHz
MHz
MHz
MHz
MHz
MHz
MHz
MHz
MHz
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at
at
at
at
at
at
at
at
at
at

at
at
at
at
at
at
at
at
at
at

824.7 MHz

824.7/836.5/848.3 MHz

825.5/836.5/847.5 MHz

825.5/836.5/847.5 MHz

836.5 MHz

826.5/846.5 MHz

829.0 MHz

829.0/836.5/844.0 MHz

831.5/836.5/841.5 MHz

831.5/836.5/841.5 MHz

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

847.5 MHz
836.5/846.5 MHz
826.5/836.5/846.5 MHz
_ 8365 MHz
829.0/836.5/844.0 MHz
831.5/836.5/841.5 MHz
831.5/836.5/841.5 MHz




JQA File No. : KL80150530
J EA Model No.  : HR229
Standard

Issue Date : November 13, 2015
FCCID
: CFR 47 FCC Rules and Regulations Part 22, Part 90

: APYHRO00229
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Part 90
The 99% Bandwidth of BW: 1.4 MHz(QPSK) is 1.09 MHz at 814.7  MHz
The 99% Bandwidth of BW: 1.4 MHz(16QAM) is 1.08 MHz at 814.7/819.0/823.3 MHz
The 99% Bandwidth of BW: 3 MHz(QPSK) is 2.68 MHz at 815.0/819.0/822.5 MHz
The 99% Bandwidth of BW: 3 MHz(16QAM) is 2.68 MHz at 815.0/819.0/822.5 MHz
The 99% Bandwidth of BW: 5 MHz(QPSK) is 4.48 MHz at 819.0/821.5 MHz
The 99% Bandwidth of BW: 5 MHz(16QAM) is 4.47 MHz at 816.5/821.5 MHz
The 99% Bandwidth of BW: 10 MHz(QPSK) is 8.93 MHz at 819.0 MHz
The 99% Bandwidth of BW: 10 MHz(16QAM) is 8.93 MHz at 819.0 MHz
The 26dB Bandwidth of BW: 1.4 MHz(QPSK) is 1.22 MHz at 823.3  MHz
The 26dB Bandwidth of BW: 1.4 MHz(16QAM) is 1.23 MHz at 814.7/823.3 MHz
The 26dB Bandwidth of BW: 3 MHz(QPSK) is 2.94 MHz at 815.5/822.5 MHz
The 26dB Bandwidth of BW: 3 MHz(16QAM) is 2.94 MHz at 815.5/822.5 MHz
The 26dB Bandwidth of BW: 5 MHz(QPSK) is 4.89 MHz at 816.5  MHz
The 26dB Bandwidth of BW: 5 MHz(16QAM) is 4.83 MHz at 816.5/819.0/821.5 MHz
The 26dB Bandwidth of BW: 10 MHz(QPSK) is 9.66 MHz at 819.0 MHz
The 26dB Bandwidth of BW: 10 MHz(16QAM) is 9.67 MHz at 819.0 MHz
Uncertainty of Measurement Results +0.9 %(20)
Remarks :
7.4.2 Test Instruments
Shielded Room S4
Type Model Serial No. (ID) Manufacturer Cal. Due
Spectrum Analyzer E4446A EJAS;L;L)IB 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.

Technical document No. 23199-1501
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JQA File No. : KL80150530 Issue Date : November 13, 2015
JEA Model No.  : HR229 FCCID : APYHRO00229

Standard : CFR 47 FCC Rules and Regulations Part 22, Part 90

Page 59 of 229
7.4.3 Test Method and Test Setup (Diagrammatic illustration)

The test system is shown as follows:

Spect
EUT Attenuator pectium
Analyzer
The setting of the spectrum analyzer are shown as follows:
LTE Bandwidth 1.4 MHz 3 MHz 5 MHz 10 MHz 15 MHz
Res. Bandwidth 20 kHz 30 kHz 51 kHz 100 kHz 150 kHz
Video Bandwidth 62 kHz 100 kHz 160 kHz 300 kHz 470 kHz
Span 3 MHz 6 MHz 10 MHz 20 MHz 30 MHz
Sweep Time AUTO AUTO AUTO AUTO AUTO
Trace Maxhold Maxhold Maxhold Maxhold Maxhold

Technical document No. 23199-1501 JAPAN QUALITY ASSURANCE ORGANIZATION
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JEA Model No.  : HR229 FCCID : APYHRO00229

Standard : CFR 47 FCC Rules and Regulations Part 22, Part 90
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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 28, 2015
Temp.:26°C, Humi:36%

1. Part 22
1-1-1) BW 1.4MHz(Full RB)
Mode: QPSK
Channel Frequency 99% Bandwidth -26dBc Bandwidth
anhe (MHz) (MH2) (MH2)

26797 824.70 1.09 1.21
26915 836.50 1.08 1.21
27033 848.30 1.08 1.21

Low Channel

# Agilent

Ref 16 dBm #Atten 20 dB
#Peak

Log
18 < &

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
1.8852 MHz ®x dB -26.00 dB

Transmit Freq Error  1.753 kHz
Occupied Bandwidth 1.212 MHz

APAN ALITY A RANCE ORGANIZATION
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JQA File No. : KL80150530 Issue Date : November 13, 2015

Model No. : HR229 FCC ID : APYHROO00229
Standard : CFR 47 FCC Rules and Regulations Part 22, Part 90
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Middle Channel
#- Agilent L
Ref 16 dBm #Atten 20 dB
#Peak
Log
10 i e L P AN
B/ / \
4}/ =
[ ] M”wj \M‘“‘““ T ]
LgRw
M1l 52
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
1.819 MH=z ®» dB -26.00 dB
Transmit Freq Error  631.274 Hz
Occupied Bandwidth 1.218 MHz
High Channel
#- Agilent L
Ref 16 dBm #Atten 20 dB
#Peak
Log
18 R e e L PR .Y
B/ / \
i \
ummvanxr-~HJV”“’ﬁ”““mJ \“j&”“”wfﬁmuhfﬂqu ey
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
1.0812 MH=z ®» dB -26.00 dB

Transmit Freq Error  133.743 Hz
Occupied Bandwidth 1.211 MH=z

Technical document No. 23199-1501
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JAA

JQA Tile No.

Model No.
Standard

1 KLL80150530
: HR229
: CFR 47 FCC Rules and Regulations Part 22, Part 90

Issue Date : November 13, 2015
: APYHRO00229

FCCID

1-1-2) BW 1.4MHz(Full RB)

Mode: 16QAM
Ch 1 Frequency 99% Bandwidth -26dBc Bandwidth
nn
anne (MH2) (MH2) (MH2)
26797 824.70 1.08 1.22
26915 836.50 1.08 1.22
27033 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
1.0842 MHz X dB -26.00 dB
Transmit Freq Error  1271.311 Hz
Occupied Bandwidth 1.223 MHz

Technical document No. 23199-1501
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Middle Channel

#- Agilent L
Ref 16 dBm #Atten 20 dB
#Peak
Log
B/ / |
—;Ir ©
Pt WWJ LL\W"W"‘"W\ —— -
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
1.826 MH=z X dB -26.00 dB

Transmit Freq Error  -1.057 kHz
Occupied Bandwidth 1.222 MHz

High Channel
#- Agilent
Ref 16 dBm #Atten 20 dB
#Peak
Log
16 P L e S WSRO P N N Y
B/ ! 3
—)/ TS

P e wwj M""%d\. JWW\-\!\
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

1.8837 MH=z X dB -26.00 dB

Transmit Freq Error  -994.614 Hz
Occupied Bandwidth 1.224 MHz

APAN ALITY A RANCE ORGANIZATION
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JQA Tile No.

Standard

- KLL.80150530
- HR229

Issue Date : November 13, 2015
FCCID : APYHRO00229

: CFR 47 FCC Rules and Regulations Part 22, Part 90

1-2-1) BW 3MHz(Full RB)
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Mode: QPSK
Ch 1 Frequency 99% Bandwidth -26dBc Bandwidth
nn
anne (MHz) (MHz) (MHz)
26805 825.50 2.69 2.96
26915 836.50 2.69 2.96
27025 847.50 2.69 2.95
Low Channel
i Agilent L
Ref 16 dBm #Atten 20 dB
#Peak
Log
16 <& <
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 6852 MH=z ®» dB -26.00 dB
Transmit Freq Error  2.577 kHz
Occupied Bandwidth 2.958 MHz

Technical document No. 23199-1501

JAPAN QUALITY ASSURANCE ORGANIZATION



JQA File No. : KL80150530 Issue Date : November 13, 2015
JEA Model No.  : HR229 FCCID :APYHRO00229
Standard : CFR 47 FCC Rules and Regulations Part 22, Part 90
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Middle Channel
#- Agilent L
Ref 18 dBm #Atten 20 dB
#Peak
Log
16 & el e i | ot
B/ | |
_}Jf] lﬁ\{—

o2 ﬁ/ e
LgRw
M1 s52
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 6867 MH=z ®» dB -26.00 dB
Transmit Freq Error  2.993 kHz
Occupied Bandwidth 2.957 MHz
High Channel
#- Agilent L
Ref 18 dBm #Atten 20 dB
#Peak
Log
1@ £ ot T, St s i
B/ | |
—>fj \1‘\<—
e a MV"V’{ \'K. At

o ol et ’\AM
LgRw
M1 s52
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 6865 MH=z ®» dB -26.00 dB

Transmit Freq Error  1.512 kHz
Occupied Bandwidth 2.950 MHz

Technical document No. 23199-1501

JAPAN QUALITY ASSURANCE ORGANIZATION



JQA Tile No.

Standard

- KLL.80150530
- HR229

Issue Date : November 13, 2015
FCCID : APYHRO00229

: CFR 47 FCC Rules and Regulations Part 22, Part 90

1-2-2) BW 3MHz(Full RB)

Page 66 of 229

Mode: 16QAM
Ch 1 Frequency 99% Bandwidth -26dBc Bandwidth
nn
anne (MH2) (MH2) (MH2)
26805 825.50 2.68 2.93
26915 836.50 2.68 2.92
27025 847.50 2.68 2.94
Low Channel
i Agilent L
Ref 16 dBm #Atten 20 dB
#Peak
Log
18 N R o] o -
dB/
> ra
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
? 6825 MHz X dB -26.00 dB
Transmit Freq Error  3.093 kHz
Occupied Bandwidth 2.925 MHz

Technical document No. 23199-1501

JAPAN QUALITY ASSURANCE ORGANIZATION



JQA Tile No.

: KLL80150530 Issue Date : November 13, 2015
: HR229 FCCID : APYHRO00229

Standard : CFR 47 FCC Rules and Regulations Part 22, Part 90
Page 67 of 229
Middle Channel
#- Agilent L
Ref 16 dBm #Atten 20 dB
#Peak
Log
1@ £ s s Doy nel mmira s o
dB/ Jf \\
—)/‘ \(—
ar L PPN s N LY
Riabl T T N Lo L4
LgRw
M1l 52
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 6802 MH=z ®» dB -26.00 dB
Transmit Freq Error  2.964 kHz
Occupied Bandwidth 2.924 MHz
High Channel
#- Agilent
Ref 16 dBm #Atten 20 dB
#Peak
Log
18 P SN I oo s o
dB/ ff '\\
—)/ \‘(—
A ...H-M\""‘-’“‘-*'M’r‘/ e,
"~ ™ I
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
26777 MH=z ®» dB -26.00 dB
Transmit Freq Error  -143.640 Hz
Occupied Bandwidth 2.939 MHz

Technical document No. 23199-1501

JAPAN QUALITY ASSURANCE ORGANIZATION



JQA File No. : KL80150530 Issue Date : November 13, 2015
JEA Model No.  : HR229 FCCID : APYHRO00229

Standard : CFR 47 FCC Rules and Regulations Part 22, Part 90
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1-3-1) BW 5MHz(Full RB)

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

26815 826.50 4.47 4.84

26915 836.50 4.48 4.88

27015 846.50 4.47 4.88

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
A4.4677 MH=z ®» dB -26.00 dB

Transmit Freq Error  G37.894 Hz
Occupied Bandwidth 4.844 MHz

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



JQA File No. : KL80150530 Issue Date : November 13, 2015
JEA Model No.  : HR229 FCCID :APYHRO00229
Standard : CFR 47 FCC Rules and Regulations Part 22, Part 90
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Middle Channel
#- Agilent L
Ref 16 dBm #Atten 20 dB
#Peak
Log
18 Qo St I g ey et
B/ |
—>/ \\(—
“MWW T R
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
44776 MH=z ®» dB -26.00 dB
Transmit Freq Error  1.558 kHz
Occupied Bandwidth 4,883 MHz
High Channel
#- Agilent
Ref 16 dBm #Atten 20 dB
#Peak
Log
1@ Lt PN O T N PO TS LN ST e L+
B/ / 1
> J(K \(—
OV MLV k\-m. gt o
"'\'vw\.\n_,.',.l_‘
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
4.4695 MH=z ®» dB -26.00 dB
Transmit Freq Error  1.158 kHz
Occupied Bandwidth 4,883 MHz

Technical document No. 23199-1501

JAPAN QUALITY ASSURANCE ORGANIZATION



JQA File No. : KL80150530 Issue Date : November 13, 2015
JEA Model No.  : HR229 FCCID : APYHRO00229

Standard : CFR 47 FCC Rules and Regulations Part 22, Part 90
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1-3-2) BW 5MHz(Full RB)

Mode: 16QAM
Ch 1 Frequency 99% Bandwidth -26dBc Bandwidth
nn
anne (MHz) (MHz) (MHz)
26815 826.50 4.47 4.85
26915 836.50 4.46 4.85
27015 846.50 4.47 4.85
Low Channel
i Agilent L
Ref 18 dBm #Atten 20 dB
#Peak
Log
16 S TSR, N SRR -TRUPIN I SRR, P RPN Y
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
4.4698 MH=z ®» dB -26.00 dB

Transmit Freq Error  -2.277 kHz
Occupied Bandwidth 4,848 MHz

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



JQA Tile No.

: KLL80150530 Issue Date : November 13, 2015
: HR229 FCCID : APYHRO00229

Standard : CFR 47 FCC Rules and Regulations Part 22, Part 90
Page 71 of 229
Middle Channel
#- Agilent L
Ref 16 dBm #Atten 20 dB
#Peak
Log
1@ A o . et 1Y WP Y,
dB/ ff H\
>/ 5

e L IOV W RLYNP
LgRw
M1l 52
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

4.4642 MH=z ®» dB -26.00 dB
Transmit Freq Error  -495.513 Hz
Occupied Bandwidth 4.853 MHz
High Channel
#- Agilent L
Ref 16 dBm #Atten 20 dB
#Peak
Log
1@ PN P UL R T UIE T S
B/ [
—)!/ \(—

- e —
LgRw
M1l 52
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

4.4663 MH=z ®» dB -26.00 dB

Transmit Freq Error  -3.264 kHz
Occupied Bandwidth 4.847 MHz

Technical document No. 23199-1501

JAPAN QUALITY ASSURANCE ORGANIZATION



JQA Tile No.

Standard

- KLL.80150530
- HR229

Issue Date : November 13, 2015
FCCID : APYHRO00229

: CFR 47 FCC Rules and Regulations Part 22, Part 90

1-4-1) BW 10MHz(Full RB)
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Mode: QPSK
Ch 1 Frequency 99% Bandwidth -26dBc Bandwidth
nn
anne (MHz) (MHz) (MHz)
26840 829.00 8.95 9.61
26915 836.50 8.93 9.67
26990 844.00 8.93 9.66
Low Channel
i Agilent L
Ref 16 dBm #Atten 20 dB
#Peak
Log
18 < st e &
dB/
> TS
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
8.9451 MH=z ®» dB -26.00 dB
Transmit Freq Error  G8.343 Hz
Occupied Bandwidth 9.609 MHz

Technical document No. 23199-1501

JAPAN QUALITY ASSURANCE ORGANIZATION



JQA File No. : KL80150530 Issue Date : November 13, 2015
JEA Model No.  : HR229 FCCID : APYHRO00229

Standard : CFR 47 FCC Rules and Regulations Part 22, Part 90
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Middle Channel

#- Agilent L
Ref 16 dBm #Atten 20 dB
#Peak
Log
16 O T L L T W ey TR L, W -3
B/ [ \
—;f/ \‘\(—

IR T AT R ST
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

8.9269 MH=z X dB -26.00 dB

Transmit Freq Error 2522 kHz
Occupied Bandwidth 9.666 MHz

High Channel
#- Agilent L
Ref 16 dBm #Atten 20 dB
#Peak
Log
1@ L+ 3 YN PP SRPY S T. WO <
4B/ | |
—>Jf’J ‘Lia(_

o o] WH'"\NM \L"’“-"w o,

f Lo
LoAv o)
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

8.9330 MH=z X dB -26.00 dB

Transmit Freq Error  -4.058 kHz
Occupied Bandwidth 9.664 MHz

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



JQA Tile No.

Standard

: KLL80150530 Issue Date : November 13, 2015
: HR229 FCCID : APYHRO00229
: CFR 47 FCC Rules and Regulations Part 22, Part 90

1-4-2) BW 10MHz(Full RB)
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Mode: 16QAM
Ch 1 Frequency 99% Bandwidth -26dBc Bandwidth
nn
anne (MHz) (MHz) (MHz)
26840 829.00 8.93 9.66
26915 836.50 8.93 9.66
26990 844.00 8.93 9.66
Low Channel
i Agilent L
Ref 16 dBm #Atten 20 dB
#Peak
Log
18 o S P SIS o " = %
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
8.9341 MH=z ®» dB -26.00 dB
Transmit Freq Error  -902.918 Hz
Occupied Bandwidth 9.661 MH=z

Technical document No. 23199-1501

JAPAN QUALITY ASSURANCE ORGANIZATION



JQA File No. : KL80150530 Issue Date : November 13, 2015
JEA Model No.  : HR229 FCCID : APYHRO00229

Standard : CFR 47 FCC Rules and Regulations Part 22, Part 90
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Middle Channel

#- Agilent L
Ref 16 dBm #Atten 20 dB
#Peak
Log
1@ ., WIS e pr, A T, ' N
dB/ JJJ’ TL\
—)I,{ \(—

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

8.9257 MH=z ®» dB -26.00 dB
Transmit Freq Error  -1.632 kHz
Occupied Bandwidth 9.659 MH=z

High Channel
#- Agilent
Ref 16 dBm #Atten 20 dB
#Peak
Log
1@ Q . o e, CATN - .Y
dB/ j/ T\
—)»( \](—
P — _wwmvr'\)j \\ N W
o

LgRw Mr““"m
M1 S2
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

8.9323 MH=z ®» dB -26.00 dB

Transmit Freq Error  -18.570 kHz
Occupied Bandwidth 9.661 MH=z

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



JQA File No. : KL80150530 Issue Date : November 13, 2015
JEA Model No.  : HR229 FCCID : APYHRO00229

Standard : CFR 47 FCC Rules and Regulations Part 22, Part 90
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1-5-1) BW 15MHz(Full RB)

Mode: QPSK
Ch 1 Frequency 99% Bandwidth -26dBc Bandwidth
nn
anne (MH2) (MH2) (MH2)
26865 831.50 13.4 14.4
26915 836.50 13.4 14.4
26965 841.50 13.4 14.4
Low Channel
i Agilent L
Ref 18 dBm #Atten 20 dB
#Peak
Log
16 & &
dB/
= =
LgRw
M1l 52
Center §31.50 MHz Span 36 MHz
#Res BH 156 kHz #BH 478 kHz Sweep 1,333 ms (1001 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7
13.3950 MHz X dB -26.00 dB

Transmit Freq Error 28815 kHz
Occupied Bandwidth 14.435 MHz

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



JQA File No. : KL80150530 Issue Date : November 13, 2015
JEA Model No.  : HR229 FCCID : APYHRO00229

Standard : CFR 47 FCC Rules and Regulations Part 22, Part 90
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Middle Channel

#- Agilent L
Ref 16 dBm #Atten 20 dB
#Peak
Log
18 & R F N O LU PV, BN e W, .4
B/ / 1
_)|Jj \(—
,,\,_,.J‘W Mmr‘(] MWW

LgRw
M1 S2
Center §36.50 MHz Span 36 MHz
#Res BH 156 kHz #BH 478 kHz Sweep 1,333 ms (1001 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7

13.3744 MHz ®» dB -26.00 dB
Transmit Freq Error  13.657 kHz
Occupied Bandwidth 14.378 MHz

High Channel
#- Agilent L
Ref 16 dBm #Atten 20 dB
#Peak
Log
1@ L+ ST T oy TP .. n‘...mh <>
dB/ ){ HH\
—)J{ ‘\(—
reange T [ lre, M \L'\«—""‘«-ﬂ\\\
]

Lgﬂu L‘.U‘ o e
M1 S2
Center 41,50 MHz Span 36 MHz
#Res BH 156 kHz #BH 478 kHz Sweep 1,333 ms (1001 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7

13.3666 MHz ®» dB -26.00 dB

Transmit Freq Error  1.558 kHz
Occupied Bandwidth 14.448 MHz

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



JAA

JQA Tile No.

Model No.
Standard

: KLL80150530 Issue Date : November 13, 2015
: HR229 FCCID : APYHRO00229
: CFR 47 FCC Rules and Regulations Part 22, Part 90

1-5-2) BW 15MHz(Full RB)

Page 78 of 229

Mode: 16QAM
Channel Frequency 99% Bandwidth -26dBc Bandwidth
(MHz) (MHz) (MHz)
26865 831.50 13.4 14.4
26915 836.50 13.4 14.4
26965 841.50 13.4 14.4
Low Channel
i Agilent L
Ref 16 dBm #Atten 20 dB
#Peak
Log
18 0 Wiy g ferls o e mttars o it Lod
dB/
> <
LgRw
M1l 52
Center §31.50 MHz Span 36 MHz
#Res BH 156 kHz #BH 478 kHz Sweep 1,333 ms (1001 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7
13.4142 MHz X dB -26.00 dB
Transmit Freq Error 6372 kHz
Occupied Bandwidth 14.359 MHz

Technical document No. 23199-1501

JAPAN QUALITY ASSURANCE ORGANIZATION



JQA File No. : KL80150530 Issue Date : November 13, 2015
JEA Model No.  : HR229 FCCID :APYHRO00229
Standard : CFR 47 FCC Rules and Regulations Part 22, Part 90
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Middle Channel
#- Agilent L
Ref 18 dBm #Atten 20 dB
#Peak
Log
1@ L+ TN A, F. PP, Y, SN NN .
dB/ J( 1\
> <
- M’“’W WMW
LgRw
M1 s52
Center §36.50 MHz Span 36 MHz
#Res BH 156 kHz #BH 478 kHz Sweep 1,333 ms (1001 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7
13.3726 MHz ®» dB -26.00 dB
Transmit Freq Error 4003 kHz
Occupied Bandwidth 14.413 MHz
High Channel
#- Agilent
Ref 18 dBm #Atten 20 dB
#Peak
Log
16 & ST NP S -».ré
dB/ f( \I\
—)J \ﬁ(—
Tt ot ML\“&\“
e
LgRw [t
M1 s52
Center 41,50 MHz Span 36 MHz
#Res BH 156 kHz #BH 478 kHz Sweep 1,333 ms (1001 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7
13.3874 MHz ®» dB -26.00 dB
Transmit Freq Error  G68.351 Hz
Occupied Bandwidth 14.371 MHz

Technical document No. 23199-1501

JAPAN QUALITY ASSURANCE ORGANIZATION



JAA

JQA Tile No.

Model No.
Standard

1 KLL80150530
: HR229
: CFR 47 FCC Rules and Regulations Part 22, Part 90

Issue Date : November 13, 2015
FCCID : APYHRO00229

Page 80 of 229

Test Date :October 29, 2015
Temp.:25°C, Humi:34%

2. Part 90
2-1-1) BW 1.4MHz(Full RB)
Mode: QPSK
Ch 1 Frequency 99% Bandwidth -26dBc Bandwidth
nn
anne (MH2) (MH2) (MH2)

26697 814.70 1.09 1.21

26740 819.00 1.08 1.21

26783 823.30 1.08 1.22

Low Channel
i Agilent L
Ref 16 dBm #Atten 20 dB
#Peak
Log
10 ® L2
dB/
LgRw
M1l 52
Center 814700 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.#855 MHz X dB -26.00 dB

Transmit Freq Error 2095 kHz
Occupied Bandwidth 1.218 MHz

Technical document No. 23199-1501

JAPAN QUALITY ASSURANCE ORGANIZATION



JQA File No. : KL80150530 Issue Date : November 13, 2015
JEA Model No.  : HR229 FCCID : APYHRO00229

Standard : CFR 47 FCC Rules and Regulations Part 22, Part 90
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Middle Channel

#- Agilent L
Ref 16 dBm #Atten 20 dB
#Peak
Log
10 WWWM
B/ / |
— ‘rr .
WW* ""‘ij H\ T o e
LgRw
M1 S2
Center 819.000 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
1.819 MH=z ®» dB -26.00 dB

Transmit Freq Error  1.5439 kHz
Occupied Bandwidth 1.269 MHz

High Channel

#- Agilent L

Ref 16 dBm #Atten 20 dB
#Peak

Log
10 D L Rt I

dB/ /

b

LgRw

M1 S2
Center §23.300 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
1.9836 MHz x dB  -26.00 dB

Transmit Freq Error  -97.360 Hz
Occupied Bandwidth 1.216 MHz

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



JQA File No. : KL80150530 Issue Date : November 13, 2015
JEA Model No.  : HR229 FCCID  : APYHRO00229
Standard : CFR 47 FCC Rules and Regulations Part 22, Part 90

2-1-2) BW 1.4MHz(Full RB)
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Mode: 16QAM
Ch 1 Frequency 99% Bandwidth -26dBc Bandwidth
nn
anne (MH2) (MH2) (MH2)
26697 814.70 1.08 1.23
26740 819.00 1.08 1.22
26783 823.30 1.08 1.23
Low Channel
# Agilent
Ref 16 dBm #Atten 20 dB
#Peak
Log
16 & %
dB/
= ©
LgRw
M1 s52
Center 814700 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
1.0840 MHz X dB -26.00 dB
Transmit Freq Error  -70.967 Hz
Occupied Bandwidth 1.225 MHz

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



JQA File No. : KL80150530 Issue Date : November 13, 2015
JEA Model No.  : HR229 FCCID :APYHRO00229
Standard : CFR 47 FCC Rules and Regulations Part 22, Part 90
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Middle Channel
#- Agilent L
Ref 18 dBm #Atten 20 dB
#Peak
Log
18 A e e et g S, sl
B/ ! '
—);/ L3
W“"“‘NW WJ \m-” T
LgRw
M1 s52
Center 819.000 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
1.829 MH=z ®» dB -26.00 dB
Transmit Freq Error 236,537 Hz
Occupied Bandwidth 1.224 MHz
High Channel
#- Agilent L
Ref 18 dBm #Atten 20 dB
#Peak
Log
18 AL ot sty e it gy
B/ [ |
—af ©
e Vs A P M ——
LgRw
M1 s52
Center §23.300 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
1.839 MH=z ®» dB -26.00 dB
Transmit Freq Error  471.977 Hz
Occupied Bandwidth 1.225 MHz

Technical document No. 23199-1501

JAPAN QUALITY ASSURANCE ORGANIZATION



JQA File No. : KL80150530 Issue Date : November 13, 2015
JEA Model No.  : HR229 FCCID : APYHRO00229

Standard : CFR 47 FCC Rules and Regulations Part 22, Part 90
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2-2-1) BW 3MHz(Full RB)

Mode: QPSK
Ch 1 Frequency 99% Bandwidth -26dBc Bandwidth
nn
anne (MH2) (MH2) (MH2)

26705 815.50 2.68 2.94

26740 819.00 2.68 2.93

26775 822.50 2.68 2.94

Low Channel
i Agilent L
Ref 18 dBm #Atten 20 dB
#Peak
Log
16 < £e3
dB/
= ©
LgRw
M1l 52
Center 815.500 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
? 6842 MHz X dB -26.00 dB

Transmit Freq Error  2.192 kHz
Occupied Bandwidth 2.948 MHz

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



JQA File No. : KL80150530 Issue Date : November 13, 2015
JEA Model No.  : HR229 FCCID : APYHRO00229

Standard : CFR 47 FCC Rules and Regulations Part 22, Part 90
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Middle Channel

#- Agilent L
Ref 16 dBm #Atten 20 dB
#Peak
Log
16 Crderr o, body
B/ / \
—)/r \\\(—
Do S \w LT, (o T P

LgRw
M1l 52
Center 819.000 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 6828 MH= ®» dB -26.00 dB
Transmit Freq Error  1.216 kHz
Occupied Bandwidth 2.933 MHz

High Channel
#- Agilent L
Ref 16 dBm #Atten 20 dB
#Peak
Log
18 [+ 28 K Ny el ey, e
B/ | |
—)/ ]\\(—

LgRw
M1l 52
Center §22.500 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

26821 MH=z ®» dB -26.00 dB

Transmit Freq Error  -523.184 Hz
Occupied Bandwidth 2.936 MHz

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



JAA

JQA File No.
Model No.
Standard

1 KLL80150530
: HR229
: CFR 47 FCC Rules and Regulations Part 22, Part 90

Issue Date : November 13, 2015

FCCID

: APYHRO00229

2-2-2) BW 3MHz(Full RB)

Page 86 of 229

Mode: 16QAM
Ch 1 Frequency 99% Bandwidth -26dBc Bandwidth
nn
anne (MH2) (MH2) (MH2)
26705 815.50 2.68 2.94
26740 819.00 2.68 2.93
26775 822.50 2.68 2.94
Low Channel
# Agilent
Ref 16 dBm #Atten 20 dB
#Peak
Log
18 et g Aot ol A Pre g B, s
dB/
> <
LgRw
M1l 52
Center 815.500 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
? 6769 MHz X dB -26.00 dB
Transmit Freq Error  48.274 Hz
Occupied Bandwidth 2.941 MHz
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Middle Channel

#- Agilent L
Ref 16 dBm #Atten 20 dB
#Peak
Log
1@ % -y adl_onnl N .| it
dB/ /f \\
—>(f \L<—
o AT ol Eww-«"\.hw N
LgRw
M1 S2
Center 819.000 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
26783 MH=z ®» dB -26.00 dB
Transmit Freq Error  -28.779 Hz
Occupied Bandwidth 2.932 MHz
High Channel
#- Agilent L
Ref 16 dBm #Atten 20 dB
#Peak
Log
1@ N PR E T R 2 spelen P ate |
dB/ jf ﬁ\
—>I( \(—
)JJ P n A
PRI G i
LgRw
M1 S2
Center §22.500 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 6828 MH= ®» dB -26.00 dB

Transmit Freq Error  2.556 kHz
Occupied Bandwidth 2.944 MHz

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



JQA File No. : KL80150530 Issue Date : November 13, 2015
JEA Model No.  : HR229 FCCID : APYHRO00229

Standard : CFR 47 FCC Rules and Regulations Part 22, Part 90

Page 88 of 229

2-3-1) BW 5MHz(Full RB)

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

26715 816.50 4.47 4.89

26740 819.00 4.48 4.86

26765 821.50 4.48 4.87

Low Channel
i Agilent L
Ref 18 dBm #Atten 20 dB
#Peak
Log
16 & £
dB/
> ©
LgRw
M1l 52
Center 816.50 MHz Span 18 MHz
#Res BH 51 kHz #BH 166 kHz Sweep 3667 ms (1001 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7
4.4698 MH=z ®» dB -26.00 dB

Transmit Freq Error  3.582 kHz
Occupied Bandwidth 4.890 MHz

APAN ALITY A RANCE ORGANIZATION
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Middle Channel
#- Agilent L
Ref 18 dBm #Atten 20 dB
#Peak
Log
16 Bt ot Pl b e i R
B/ [ \
—a/J \\e—

I A \ ol
LgRw
M1 s52
Center 819.00 MHz Span 18 MHz
#Res BH 51 kHz #BH 166 kHz Sweep 3667 ms (1001 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7

A4.4764 MH=z ®» dB -26.00 dB
Transmit Freq Error  7.008 kHz
Occupied Bandwidth 4.862 MHz
High Channel
#- Agilent L
Ref 18 dBm #Atten 20 dB
#Peak
Log
16 QoA v lvonep afiremeg gl o 1.
B/ | \
—)/J/ K\(—

Mm T ,.J\/ \,\m rrlorte, ol L
LgRw
M1 s52
Center 21.50 MHz Span 18 MHz
#Res BH 51 kHz #BH 166 kHz Sweep 3667 ms (1001 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7

4.4787 MH=z ®» dB -26.00 dB

Transmit Freq Error  3.178 kHz
Occupied Bandwidth 4.865 MHz
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2-3-2) BW 5MHz(Full RB)

Mode: 16QAM
Ch 1 Frequency 99% Bandwidth -26dBc Bandwidth
nn
anne (MHz) (MHz) (MHz)
26715 816.50 4.47 4.83
26740 819.00 4.46 4.83
26765 821.50 4.47 4.83
Low Channel
# Agilent
Ref 18 dBm #Atten 20 dB
#Peak
Log
16 Bl one gt s Lo o e . &
dB/
> =
LgRw
M1 s52
Center 816.50 MHz Span 18 MHz
#Res BH 51 kHz #BH 166 kHz Sweep 3667 ms (1001 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7
4.4680 MH=z ®» dB -26.00 dB

Transmit Freq Error  -513.629 Hz
Occupied Bandwidth 4.833 MHz

APAN ALITY A RANCE ORGANIZATION
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Middle Channel
#- Agilent L
Ref 16 dBm #Atten 20 dB
#Peak
Log
1@ F.Y o el a0, P R I .Y
dB/ If 1\
>/ €
Iy o™ e e i, i P H'\mn*rww\'\wwm
LgRw
M1l 52
Center 819.00 MHz Span 18 MHz
#Res BH 51 kHz #BH 166 kHz Sweep 3667 ms (1001 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7
4.4634 MH=z ®» dB -26.00 dB
Transmit Freq Error 934,964 Hz
Occupied Bandwidth 4.825 MHz
High Channel
#- Agilent L
Ref 16 dBm #Atten 20 dB
#Peak
Log
1@ E+ SN VORI B VO SO U 0 . WO, WU P 3
dB/ jf ‘1\
>/ 5
\""L'" e
T o e T
LgRw
M1l 52
Center 21.50 MHz Span 18 MHz
#Res BH 51 kHz #BH 166 kHz Sweep 3667 ms (1001 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7
4.4700 MH=z ®» dB -26.00 dB
Transmit Freq Error  -2.167 kHz
Occupied Bandwidth 4.828 MHz
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Channel

Frequency
(MHz)

99% Bandwidth
(MHz)

-26dBc Bandwidth
(MHz)

26740

819.00

8.93

9.66

#- Agilent

Ref 16 dBm

#Peak
Log
16
dB/

LgRw
M1 S2

#Atten 20 dB

<

Center 819.00 MHz
#Res BH 166 kHz

Occupied Bandwidth
8.9297 MHz

Transmit Freq Error
Occupied Bandwidth

Technical document No. 23199-1501

#YBH 308 kHz

4.655 kHz
9.658 MHz

Span 26 MHz
Sweep 1,933 ms (1001 prs)

Occ BH % Pwr 99.00 %
% dB -26.00 dB
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2-4-2) BW 10MHz(Full RB)

Mode: 16QAM
Ch 1 Frequency 99% Bandwidth -26dBc Bandwidth
nn
anne (MHz) (MHz) (MHz)
26740 819.00 8.93 9.67
#- Agilent
Ref 18 dBm #Atten 20 dB
#Peak
Log
18 & S b P
dB/
> <
LgRw
M1l 52
Center 819.00 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
8.9282 MH=z ®» dB -26.00 dB

Transmit Freq Error  9.035 kHz
Occupied Bandwidth 9.669 MH=z
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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
Part 22
Min. Limit Margin 33.8 dB at _4241.500 MHz

Remarks: BW 1.4 MHz

Part 90
Min. Limit Margin >35.5 dB at 8147/8190/8233 MHz
at _8155/8255 MHz
at _8165/8215 MHz
at _ 8190 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 EJAS_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.

APAN ALITY A RANCE ORGANIZATION
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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
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7.5.4 Test Data

1. Part 22
1-1) BW 1.4MHz(1RB)
(LTE 1.4MHz)

Test Date: October 28, 2015
Temp.: 26 °C, Humi: 36 %

Transmitting Measured Corr. Meter Readings Limits Results Margin Remarks
Frequency Frequency Factor [dBm] [dBm] [dBm] [dB]
CH [MHZz] [MHZ] [dB]
26797 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
26915 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
27033 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 -67.9 -13.0 -46.8 +33.8 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 = -67.9 dBm
Result = -46.8 dBm

Minimum Margin: -13.0 - (-46.8) = 33.8 (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
Mikrl 18.3 kHz
Ref 16 dBm #Atten 20 dB -58.76 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£F);
£<50k
FFT

ul
?J
Start 9.0 kHz Stop 156.8 kHz
#Res BH 208 Hz #UBH 1 kHz Sweep 2.279 5 (1001 pts)

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

#- Agilent L

Mkrl 158 kHz
Ref 16 dBm #Atten 20 dB -78.11 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£t
FTun
Swp

MWWWWWWWMM
Start 158 kHz Stop 360.80 MHz
#Res BH 18 kHz #YBH 38 kHz Sweep 285.3 ms (1081 pts)
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: CFR 47 FCC Rules and Regulations Part 22, Part 90
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Low Channel, Out-Of-Band Emissions (30 MHz — 1.2 GHz)

# Agilent

Ref 16 dBm

#Atten 20 dB

L
Mkr2 679 MHz
—60.35 dBm

#Peak

Log
16

dB/

ot

T vy

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 (1 Freg 824 MHz 7.91 dBm
2 (S Freqg E79 IMHz -EA.38 dBm

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

# Agilent

Ref —18 dBm

#Atten 2 dB

L
Mkrz 4.122 GHz
—74.58 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.E4 dBm
2 (S Freqg 4,122 GHz -74.58 dBm

Technical document No. 23199-1501
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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 -57.64 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£F);
£<50k
FFT

Start 9.0 kHz Stop 150.0 kiz
#Res BH 208 Hz #UBH 1 kHz Sweep 2.279 5 (1001 pts)

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

#- Agilent L

Mkrl 188 kHz
Ref 16 dBm #Atten 20 dB -79.78 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£t
FTun
Swp

e o o
Start 158 kHz Stop 360.80 MHz
#Res BH 18 kHz #YBH 38 kHz Sweep 285.3 ms (1081 pts)
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Middle Channel, Out-Of-Band Emissions (30 MHz — 1.2 GHz)

#- Agilent L
Mkr2 527 MHz
Ref 18 dBm #Atten 20 dB -59.97 dBm
#Peak
Log
16
dB/
; f
PRI Y s Jn e IHW#WLWO MMM.W}UW'.}PM} L I TR T
LgRw
W1 52
Start 380 MHz Stop 1,208 GHz
#Res BH 1 MHz #BH 3 MHz Sweep 2 ms (1981 pts)
Marker Trace Type % Axis Amplitude
1 (4] Freg 836 MHz 8.48 dBm
2 (4] Freq 527 MHz -58.97 dBm

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

# Agilent

Ref -18

dBm

#Atten 2 dB

L
Mkrl 1.675 GHz
-75.74 dBm

#Peak

Log
16

dB/

=

A ?..a

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.E75 GHz -75.74 dBm
2 (S Freqg 4,183 GHz -72.15 dBm
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High Channel, Out-Of-Band Emissions (9 kHz — 150 kHz)

# Agilent L
Mikrl 12.1 kHz
Ref 16 dBm #Atten 20 dB -57.67 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£F);
£<50k
FFT

1

A
Start 9.0 kHz Stop 156.8 kHz

#Res BH 208 Hz #UBH 1 kHz Sweep 2.279 5 (1001 pts)

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

#- Agilent L

Mkrl 158 kHz
Ref 16 dBm #Atten 20 dB -78.45 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£t
FTun
Swp

wMMhﬁmwwwwmﬂmmwwhﬂmﬁmmmﬂmwwmh" T T Ay W
Start 158 kHz Stop 360.80 MHz
#Res BH 18 kHz #YBH 38 kHz Sweep 285.3 ms (1081 pts)
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High Channel, Out-Of-Band Emissions (30 MHz — 1.2 GHz)

# Agilent L
Mkr2 651 MHz
Ref 18 dBm #Atten 20 dB -59.92 dBm
#Peak
Log
16
dB/
5 I
IFRRPSTURN NUPRTRVYRIT 2 RV ITIY T SRR S A S S ey ¥ TIPS Nrape
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 8.38 dBm
2 (1 Freq B51 MHz -559.92 dBm

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

#- Agilent

Ref —18 dBm

#Atten 2 dB

L

Mkrz 4.245 GHz
—67.98 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 1.693 GHz -76.25 dBm
2 (S Freqg 4,245 GHz -E7.98 dBm
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1-2) BW 3MHz(1RB)

(LTE 3MHz)
Test Date: October 28, 2015
Temp.: 26 °C, Humi: 36 %
Transmitting Measured Corr. Meter Readings Limits Results Margin Remarks
Frequency Frequency Factor [dBm] [dBm] [dBm] [dB]
CH [MHZz] [MHZ] [dB]
26805 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
26915 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
27025 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
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Low Channel, Out-Of-Band Emissions (9 kHz — 150 kHz)

# Agilent L
Mikrl 18.3 kHz
Ref 16 dBm #Atten 20 dB -53.80 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£F);
£<50k
FFT

ul

.
Start 9.0 kHz Stop 156.8 kHz
#Res BH 208 Hz #UBH 1 kHz Sweep 2.279 5 (1001 pts)

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

#- Agilent L

Mkrl 158 kHz
Ref 16 dBm #Atten 20 dB -77.76 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£t
FTun
Swp

Bttt oAbttt o bt g s s
Start 158 kHz Stop 360.80 MHz
#Res BH 18 kHz #YBH 38 kHz Sweep 285.3 ms (1081 pts)
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Low Channel, Out-Of-Band Emissions (30 MHz — 1.2 GHz)

# Agilent

Ref 16 dBm

#Atten 20 dB

Mkr2 593 MHz
—60.67 dBm

#Peak

Log
16

dB/

=
Mty b *—Mm.-?»mmm-m

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 826 MHz 7.88 dBm
2 (S Freqg 593 IMHz -EA.E7 dBm

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

#- Agilent
Mkrl 1.643 GHz
Ref -18 dBm #Atten 2 dB -73.44 dBm
#Peak
Log
16
dB/
1 2
T " by ey e %MMWMMM
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 1.649 GHz -73.44 dBm
2 (4] Freq 4,138 GHz -73.84 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 -57.43 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£F);
£<50k
FFT

t

Start 9.0 kHz Stop 150.0 kHz
#Res BH 208 Hz #UBH 1 kHz Sweep 2.279 5 (1001 pts)

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

#- Agilent L

Mkrl 308 kHz
Ref 16 dBm #Atten 20 dB -77.99 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£t
FTun
Swp

i

>
e e s

Start 158 kHz Stop 360.80 MHz
#Res BH 18 kHz #YBH 38 kHz Sweep 285.3 ms (1081 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 4,35 dBm
#Peak
Log
16
dB/
; i
e A A e e 2 TR UPTINEREPNT SR
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 836 MHz 8.35 dBm
2 (4] Freq 485 MHz -68.15 dBm
Middle Channel, Out-Of-Band Emissions (1.2 GHz — 10 GHz)
#- Agilent L
Mkrz 4183 GHz
Ref -18 dBm #Atten 2 dB -71.24 dBm
#Peak
Log
16
dB/
a
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.B5 dBm
2 (4] Freq 4,183 GHz -71.24 dBm
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High Channel, Out-Of-Band Emissions (9 kHz — 150 kHz)

# Agilent L
Mikrl 18.0 kHz
Ref 16 dBm #Atten 20 dB -57.39 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 (1001 pts)

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

#- Agilent L

Mkrl 158 kHz
Ref 16 dBm #Atten 20 dB -78.14 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£t
FTun
Swp

At o
Start 158 kHz Stop 360.80 MHz
#Res BH 18 kHz #YBH 38 kHz Sweep 285.3 ms (1081 pts)
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High Channel, Out-Of-Band Emissions (30 MHz — 1.2 GHz)

# Agilent
Mkrl 848 MHz
Ref 18 dBm #Atten 20 dB 4,37 dBm
#Peak
Log
16
dB/
: ]
P Y % EEPR VYRR BT T TR R P Y b f s ol e 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 848 MHz 8.37 dBm
2 (4] Freq 3AE MHz -58.72 dBm

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

#- Agilent
Mkrl 1.693 GHz
Ref -18 dBm #Atten 2 dB -77.81 dBm
#Peak
Log
1@
dB/
o
——1
L2 sl %WMWMMM
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 -77.81 dBm
2 (4] Freq 4,236 GHz -68.97 dBm
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1-3) BW 5MHz(1RB)

(LTE 5MHz)
Test Date: October 28, 2015
Temp.: 26 °C, Humi: 36 %
Transmitting Measured Corr. Meter Readings Limits Results Margin Remarks
Frequency Frequency Factor [dBm] [dBm] [dBm] [dB]
CH [MHZz] [MHZ] [dB]
26815 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
26915 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
27015 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 -68.6 -13.0 -47.5 +34.5 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 4232.5 MHz, as the worst point shown on underline:

Corr. Factor = 21.1 dB
+) Meter Reading = -68.6 dBm
Result = -47.5 dBm

Minimum Margin: -13.0 - (-47.5) = 34.5 (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
Mikrl 12.8 kHz
Ref 16 dBm #Atten 20 dB -53.07 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£F);
£<50k
FFT

1

2
Start 9.0 kHz Stop 156.8 kHz
#Res BH 208 Hz #UBH 1 kHz Sweep 2.279 5 (1001 pts)

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

#- Agilent L

Mkrl 218 kHz
Ref 16 dBm #Atten 20 dB -78.75 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£t
FTun
Swp

MWMM%WWMWWMWWM

Start 158 kHz Stop 360.80 MHz
#Res BH 18 kHz #YBH 38 kHz Sweep 285.3 ms (1081 pts)
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Low Channel, Out-Of-Band Emissions (30 MHz — 1.2 GHz)

# Agilent

Ref 16 dBm

#Atten 20 dB

Mkrl 827 MHz
8.00 dBm

#Peak

Log
16

dB/

2
L+]
TP e, PRSPPI AP

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 827 MHz 8.608 dBm
2 (S Freqg 953 IMHz -EA.38 dBm

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

# Agilent

Ref —18 dBm

#Atten 2 dB

Mkrz 4.138 GHz
—74.26 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.B58 GHz -74.26 dBm
2 (S Freqg 4,138 GHz -74.26 dBm
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Middle Channel, Out-Of-Band Emissions (9 kHz — 150 kHz)

# Agilent L
Mikrl 13.4 kHz
Ref 16 dBm #Atten 20 dB -58.28 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£F);
£<50k
FFT

1

be
Start 9.0 kHz Stop 156.8 kHz
#Res BH 208 Hz #UBH 1 kHz Sweep 2.279 5 (1001 pts)

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

#- Agilent L

Mkrl 218 kHz
Ref 16 dBm #Atten 20 dB -77.47 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£t
FTun
Swp

MWWMMMMMWMWW-

Start 158 kHz Stop 360.80 MHz
#Res BH 18 kHz #YBH 38 kHz Sweep 285.3 ms (1081 pts)
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Middle Channel, Out-Of-Band Emissions (30 MHz — 1.2 GHz)

# Agilent T
Mkr2 479 MHz
Ref 18 dBm #Atten 20 dB -60.38 dBm
#Peak
Log
1@
dB/
2 o
PRI ITYY PN ST T e S R AR YI EN TP S, Pubdnsros il et shemai )
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 837 MHz 8.42 dBm
2 (4] Freq 479 MHz -68.38 dBm
Middle Channel, Out-Of-Band Emissions (1.2 GHz — 10 GHz)
#- Agilent L
Mkrl 1.675 GHz
Ref -18 dBm #Atten 2 dB -74.14 dBm
#Peak
Log
1@
dB/
1 a
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 -74.14 dBm
2 (4] Freq 4,183 GHz -78.85 dBm
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High Channel, Out-Of-Band Emissions (9 kHz — 150 kHz)

# Agilent L
Mikrl 12.9 kHz
Ref 16 dBm #Atten 20 dB -57.43 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 (1001 pts)

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

#- Agilent L

Mkrl 218 kHz
Ref 16 dBm #Atten 20 dB -78.50 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£t
FTun
Swp

WWWMN%WMMMWMﬁquM“MnmwmewwmwwwwMMWMwmﬁwwwm
Start 158 kHz Stop 360.80 MHz
#Res BH 18 kHz #YBH 38 kHz Sweep 285.3 ms (1081 pts)
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High Channel, Out-Of-Band Emissions (30 MHz — 1.2 GHz)

# Agilent
Mkr2 418 MHz
Ref 18 dBm #Atten 20 dB N -60.22 dBm
#Peak
Log
1@
dB/
; !
- e : e g 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 847 MHz 8.52 dBm
2 (4] Freq 418 MHz -68.22 dBm
High Channel, Out-Of-Band Emissions (1.2 GHz — 10 GHz)
#- Agilent
Mkre 4.236 GHz
Ref -18 dBm #Atten 2 dB -68.55 dBm
#Peak
Log
1@
dB/
2
|1 4
ll? T L WWMMMMM
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 -75.39 dEm
2 (4] Freq 4,236 GHz -68.55 dBm
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1-4) BW 10MHz(1RB)
(LTE 10MHz)

Test Date: October 28, 2015
Temp.: 26 °C, Humi: 36 %

Transmitting Measured Corr. Meter Readings Limits Results Margin Remarks
Frequency Frequency Factor [dBm] [dBm] [dBm] [dB]
CH [MHZz] [MHZ] [dB]
26840 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
26915 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
26990 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 -68.2 -13.0 -47.1 +34.1 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 = -68.2 dBm
Result = -47.1 dBm

Minimum Margin: -13.0 - (-47.1) = 34.1 (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
Mkrl 14.5 kHz
Ref 16 dBm #Atten 20 dB -53.44 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 (1001 pts)

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

#- Agilent L

Mkrl 218 kHz
Ref 16 dBm #Atten 20 dB -78.61 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£t
FTun
Swp

b, A oty ot i

Start 158 kHz Stop 360.80 MHz
#Res BH 18 kHz #YBH 38 kHz Sweep 285.3 ms (1081 pts)
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Low Channel, Out-Of-Band Emissions (30 MHz — 1.2 GHz)

# Agilent

Ref 16 dBm

Page 123 of 229

Mkr2 GB6 MHz

#Atten 20 dB

—66.31 dBm

#Peak

Log
16

dB/

Iy

2
L+,
T TSI ¥ E TR Y PR

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 829 MHz 8.689 dBm
2 (S Freqg EBE IMHz -EA.31 dBm

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

#- Agilent

Ref —18 dBm

Mkrl 1.658 GHz

#fAtten 2 dB —74.86 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.B58 GHz -74.86 dBm
2 (S Freqg 4,148 GHz -71.97 dBm
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Middle Channel, Out-Of-Band Emissions (9 kHz — 150 kHz)

# Agilent L
Mkrl 18.6 kHz
Ref 16 dBm #Atten 20 dB -538.12 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£F);
£<50k
FFT

1

? A
Start 9.0 kHz Stop 156.8 kHz

#Res BH 208 Hz #UBH 1 kHz Sweep 2.279 5 (1001 pts)

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

#- Agilent L

Mkrl 998 kHz
Ref 16 dBm #Atten 20 dB -78.91 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£t
FTun
Swp

1

<

B S
Start 158 kHz Stop 360.80 MHz
#Res BH 18 kHz #YBH 38 kHz Sweep 285.3 ms (1081 pts)
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Middle Channel, Out-Of-Band Emissions (30 MHz — 1.2 GHz)

#- Agilent

Ref 16 dBm

#Atten 20 dB

Mkrl 836 MHz
8.31 dBm

#Peak

Log
16

dB/

z
o
TR R NIRRT T PR N NP TP MR T

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 8.31 dBm
2 (S Freqg B84 IMHz -£A.92 dBm

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

# Agilent

Ref —18 dBm

#Atten 2 dB

L
Mkrz 4.183 GHz
-71.71 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.E75 GHz -75.EE dBm
2 (S Freqg 4,183 GHz -71.71 dBm
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High Channel, Out-Of-Band Emissions (9 kHz — 150 kHz)

# Agilent L
Mkrl 9.0 kHz
Ref 16 dBm #Atten 20 dB -57.71 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£F);
£<50k
FFT

Start 9.0 kHz Stop 150.0 kiz
#Res BH 208 Hz #UBH 1 kHz Sweep 2.279 5 (1001 pts)

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

#- Agilent L

Mkrl 338 kHz
Ref 16 dBm #Atten 20 dB -78.92 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£t
FTun
Swp

PP AP D i ot il A

Start 158 kHz Stop 360.80 MHz
#Res BH 18 kHz #YBH 38 kHz Sweep 285.3 ms (1081 pts)
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High Channel, Out-Of-Band Emissions (30 MHz — 1.2 GHz)

# Agilent
Mkr2 636 MHz
Ref 18 dBm #Atten 20 dB N -59.67 dBm
#Peak '
Log
18
dB/
|
5 J
b ki D T e T P WRTTRPYI PRI A TS RTWINIARN, PRI W YRPIRTTTYS FFRREYTe—
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 844 MHz 8.74 dBm
2 (1 Freg B9E MHz -559.57 dBm

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

#- Agilent

Ref —18 dBm

#Atten 2 dB

Mkrl 1.684 GHz
-73.69 dBm

#Peak

Log
16

dB/

(5]

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 1.684 GHz -73.69 dBm
2 (S Freqg 4,218 GHz -£8.19 dBm
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1-5) BW 15MHz(1RB)
(LTE 15MHz)

Test Date: October 28, 2015
Temp.: 26 °C, Humi: 36 %

Transmitting Measured Corr. Meter Readings Limits Results Margin Remarks
Frequency Frequency Factor [dBm] [dBm] [dBm] [dB]
CH [MHZz] [MHZ] [dB]
26865 831.500 1663.000 21.3 < -70.0 -13.0 < -48.7 > +35.7 C
2494 .500 20.9 < -70.0 -13.0 <-49.1 > +36.1 C
3326.000 21.0 < -70.0 -13.0 <-49.0 > +36.0 C
4157 .500 21.1 < -70.0 -13.0 < -48.9 > +35.9 C
4989.000 21.0 < -70.0 -13.0 <-49.0 > +36.0 C
5820.500 21.2 < -70.0 -13.0 < -48.8 > +35.8 C
6652 .000 21.3 < -70.0 -13.0 < -48.7 > +35.7 C
7483 .500 21.4 < -70.0 -13.0 < -48.6 > +35.6 C
8315.000 21.5 < -70.0 -13.0 < -48.5 > +35.5 C
26915 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
26965 841.500 1683.000 21.2 < -70.0 -13.0 < -48.8 > +35.8 C
2524 .500 20.9 < -70.0 -13.0 <-49.1 > +36.1 C
3366.000 21.0 < -70.0 -13.0 <-49.0 > +36.0 C
4207 .500 21.1 -68.7 -13.0 -47.6 +34.6 C
5049.000 21.0 < -70.0 -13.0 <-49.0 > +36.0 C
5890.500 21.2 < -70.0 -13.0 < -48.8 > +35.8 C
6732.000 21.3 < -70.0 -13.0 < -48.7 > +35.7 C
7573 .500 21.4 < -70.0 -13.0 < -48.6 > +35.6 C
8415.000 21.5 < -70.0 -13.0 < -48.5 > +35.5 C
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Calculated result at 4207.56 MHz, as the worst point shown on underline:

Corr. Factor = 21.1 dB
+) Meter Reading = -68.7 dBm
Result = -47.6 dBm

Minimum Margin: -13.0 - (-47.6) = 34.6 (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 (9 kHz — 150 kHz)

# Agilent

Ref 16 dBm

#Atten 20 dB

Mkrl 9.4 kHz
—&8.66 dBm

#Peak
Log

18
dB/

LgRw

Y1 sz

53 FC

£
<50k

FFT

1

) S
Start 9.0 kHz
#Res BW 208 Hz

#YBH 1 kHz

Sweep 2.

Stop 156.8 kHz
279 5 (1881 ptsy

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

# Agilent

Ref 16 dBm

#Atten 20 dB

L

Mkrl 750 kHz
-77.64 dBm

#Peak
Log

18
dB/

LgRw

Y1 sz

53 FC

£t
FTun

Swp

ANy

|

L

b U
AL |

ety

phfpobet

Pkl

Mt

T I TP

Start 158 kHz
#Res BH 18 kHz

Technical document No. 23199-1501

#YBH 38 kHz
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Low Channel, Out-Of-Band Emissions (30 MHz — 1.2 GHz)

# Agilent

Ref 16 dBm

#Atten 20 dB

Mkrl 831 MHz
8.28 dBm

#Peak

Log
16

dB/

e b

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 831 MHz 8.28 dBm
2 (S Freqg YBE IMHz -EA.85 dBm

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

# Agilent

Ref —18 dBm

#Atten 2 dB

Mkrz 4.157 GHz
—72.83 dBm

#Peak

Log
16

dB/

j) o WWWWM

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.EER GHz -74.81 dBm
2 (S Freqg 4,157 GHz -72.83 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 -59.18 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 (1001 pts)

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

#- Agilent L

Mkrl 278 kHz
Ref 16 dBm #Atten 20 dB -77.74 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£t
FTun
Swp

1

D Sy T o
Start 158 kHz Stop 360.80 MHz
#Res BH 18 kHz #YBH 38 kHz Sweep 285.3 ms (1081 pts)
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Middle Channel, Out-Of-Band Emissions (30 MHz — 1.2 GHz)

#- Agilent

Ref 16 dBm

#Atten 20 dB

Mkr2 524 MHz
—66.45 dBm

#Peak

Log
16

dB/

-+ 0]

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 8.23 dBm
2 (S Freqg 524 IMHz -EA.45 dBm

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

#- Agilent L
Mkrl 1.675 GHz
Ref -18 dBm #Atten 2 dB -75.99 dBm
#Peak
Log
1@
dB/
a
bl
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 -75.99 dBEm
2 (4] Freq 4,183 GHz -78.95 dBm
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High Channel, Out-Of-Band Emissions (9 kHz — 150 kHz)

# Agilent L
Mkrl 17.2 kHz
Ref 16 dBm #Atten 20 dB -53.05 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£F);
£<50k
FFT

1

?J
Start 9.0 kHz Stop 156.8 kHz

#Res BH 208 Hz #UBH 1 kHz Sweep 2.279 5 (1001 pts)

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

#- Agilent L

Mkrl 188 kHz
Ref 16 dBm #Atten 20 dB -79.80 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£t
FTun
Swp

e
Start 158 kHz Stop 360.80 MHz
#Res BH 18 kHz #YBH 38 kHz Sweep 285.3 ms (1081 pts)
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High Channel, Out-Of-Band Emissions (30 MHz — 1.2 GHz)

# Agilent
Mkrl 842 MHz
Ref 18 dBm #Atten 20 dB ) 7.91 dBm
#Peak {l
T |
18
dB/
: /
mew o it o [TEUMRPY PR
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 842 MHz 7.91 dBm
2 (1 Freg 267 MHz -68.36 dBm

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

#- Agilent

Ref —18 dBm

#Atten 2 dB

Mkrl 1.684 GHz
-74.31 dBm

#Peak

Log
16

dB/

o]

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 1.684 GHz -74.31 dBm
2 (S Freqg 4,218 GHz -E8.72 dBm
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2. Part 90
2-1) BW 1.4MHz(1RB)
(LTE 1.4MHz)

Test Date: October 29, 2015
Temp.: 25 °C, Humi: 34 %

Transmitting Measured Corr. Meter Readings Limits Results Margin Remarks
Frequency Frequency Factor [dBm] [dBm] [dBm] [dB]
CH [MHz] [MHZ] [dB]
26697 814.700 1629.400 21.3 < -70.0 -13.0 < -48.7 > +35.7 C
2444 .100 20.9 < -70.0 -13.0 < -49.1 > +36.1 C
3258.800 21.0 < -70.0 -13.0 < -49.0 > +36.0 C
4073.500 21.0 < -70.0 -13.0 < -49.0 > +36.0 C
4888.200 21.0 < -70.0 -13.0 < -49.0 > +36.0 C
5702.900 21.2 < -70.0 -13.0 < -48.8 > +35.8 C
6517 .600 21.3 < -70.0 -13.0 < -48.7 > +35.7 C
7332.300 21.4 < -70.0 -13.0 < -48.6 > +35.6 C
8147 .000 21.5 < -70.0 -13.0 < -48.5 > +35.5 C
26740 819.000 1638.000 21.3 < -70.0 -13.0 < -48.7 > +35.7 C
2457 .000 20.9 < -70.0 -13.0 < -49.1 > +36.1 C
3276.000 21.0 < -70.0 -13.0 < -49.0 > +36.0 C
4095.000 21.0 < -70.0 -13.0 < -49.0 > +36.0 C
4914 .000 21.0 < -70.0 -13.0 < -49.0 > +36.0 C
5733.000 21.2 < -70.0 -13.0 < -48.8 > +35.8 C
6552.000 21.3 < -70.0 -13.0 < -48.7 > +35.7 C
7371.000 21.4 < -70.0 -13.0 < -48.6 > +35.6 C
8190.000 21.5 < -70.0 -13.0 < -48.5 > +35.5 C
26783 823.300 1646.600 21.3 < -70.0 -13.0 < -48.7 > +35.7 C
2469.900 20.9 < -70.0 -13.0 < -49.1 > +36.1 C
3293.200 21.0 < -70.0 -13.0 < -49.0 > +36.0 C
4116.500 21.1 < -70.0 -13.0 < -48.9 > +35.9 C
4939.800 21.0 < -70.0 -13.0 < -49.0 > +36.0 C
5763.100 21.2 < -70.0 -13.0 < -48.8 > +35.8 C
6586.400 21.3 < -70.0 -13.0 < -48.7 > +35.7 C
7409.700 21.4 < -70.0 -13.0 < -48.6 > +35.6 C
8233.000 21.5 < -70.0 -13.0 < -48.5 > +35.5 C
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Calculated result at 8147.0 MHz, as the worst point shown on underline:

Corr. Factor = 21.5 dB
+) Meter Reading = <-70.0 dBm
Result = <-48.5 dBm

Minimum Margin: -13.0 - (<-48.5) =>35.5 (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
Mikrl 12.4 kHz
Ref 16 dBm #Atten 20 dB -86.33 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£F);
£<50k
FFT

1

Start 9.0 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 308 kHz
Ref 16 dBm #Atten 20 dB -77.46 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£t
FTun
Swp

1

B oo sy trawermy

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

Ref 16 dBm

L
Mkr2 635 MHz

#Atten 20 dB -66.22 dBm

#Peak

Log
16

dB/

2
Le]
PRGN (TSPWRIIFPTRF [T Y P TONTHIRRS SRTEETRSITN PRI R WP

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 815 MHz 7.48 dBm
2 (S Freqg B35 IMH=z -EA.22 dBm

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

#- Agilent

Ref —18 dBm

#Atten 2 dB

#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 1.631 GHz -72.53 dBm
2 (S Freqg 4,878 GHz -74.28 dBm

Technical document No. 23199-1501

JAPAN QUALITY ASSURANCE ORGANIZATION



JQA File No. : KL80150530 Issue Date : November 13, 2015
JEA Model No.  : HR229 FCCID  : APYHRO00229

Standard : CFR 47 FCC Rules and Regulations Part 22, Part 90

Page 140 of 229
Middle Channel, Out-Of-Band Emissions (9 kHz — 150 kHz)

# Agilent L
Mkrl 11.5 kHz
Ref 16 dBm #Atten 20 dB -53.68 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£F);
£<50k
FFT

1

s
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 -77.88 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£t
FTun
Swp

B N T AUY YU AT AT IOUD NHTHU NP W

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 819 MHz
Ref 18 dBm #Atten 20 dB N 4.54 dBm
#Peak
Log
1@
dB/
5
IPTRURREY Y WRPTRUIFITY P PR SRV T RRT TSRS PFEPPY Y STYRVRPH R e V- PRI
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 819 MHz 8.54 dBm
2 (4] Freq 513 MHz -68.38 dBm
Middle Channel, Out-Of-Band Emissions (1.2 GHz — 10 GHz)
#- Agilent L
Mkr2  4.895 GHz
Ref -18 dBm #Atten 2 dB -74.39 dBm
#Peak
Log
1@
dB/
1 2 2
. T PP i IMMMWMMM
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 1.648 GHz -72.78 dBm
2 (4] Freq 4,895 GHz -74.39 dBm
3 €1 Fraq 4.914 GHz -72.44 dEm
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High Channel, Out-Of-Band Emissions (9 kHz — 150 kHz)

# Agilent L
Mikrl 11.1 kHz
Ref 16 dBm #Atten 20 dB -57.29 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£F);
£<50k
FFT

1
N
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 -77.87 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£t
FTun
Swp

i by M e b At e kbt

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
Mkr2 1.168 GHz
Ref 18 dBm #Atten 20 dB -60.31 dBm
#Peak
Log
1@
dB/
" s
[Ty r ool e W vt R T— - k A Fedt it
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 823 MHz 8.35 dBm
2 (4] Freq 1.168 GHz -668.31 dBm
High Channel, Out-Of-Band Emissions (1.2 GHz — 10 GHz)
#- Agilent L
Mkrl 1.649 GHz
Ref -18 dBm #Atten 2 dB -73.93 dBm
#Peak
Log
1@
dB/
1 bl
. T PO Vo MWMWMMM
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 1.649 GHz -73.93 dEm
2 (4] Freq 4,113 GHz -71.74 dBm
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2-2) BW 3MHz(1RB)

(LTE 3MHz)
Test Date: October 29, 2015
Temp.: 25 °C, Humi: 34 %
Transmitting Measured Corr. Meter Readings Limits Results Margin Remarks
Frequency Frequency Factor [dBm] [dBm] [dBm] [dB]
CH [MHZz] [MHZ] [dB]
26705 815.500 1631.000 21.3 < -70.0 -13.0 < -48.7 > +35.7 C
2446 .500 20.9 < -70.0 -13.0 < -49.1 > +36.1 C
3262.000 21.0 < -70.0 -13.0 < -49.0 > +36.0 C
4077 .500 21.0 < -70.0 -13.0 < -49.0 > +36.0 C
4893.000 21.0 < -70.0 -13.0 < -49.0 > +36.0 C
5708 .500 21.2 < -70.0 -13.0 < -48.8 > +35.8 C
6524 .000 21.3 < -70.0 -13.0 < -48.7 > +35.7 C
7339.500 21.4 < -70.0 -13.0 < -48.6 > +35.6 C
8155.000 21.5 < -70.0 -13.0 < -48.5 > +35.5 C
26740 819.000 1638.000 21.3 < -70.0 -13.0 < -48.7 > +35.7 C
2457 .000 20.9 < -70.0 -13.0 < -49.1 > +36.1 C
3276.000 21.0 < -70.0 -13.0 < -49.0 > +36.0 C
4095.000 21.0 < -70.0 -13.0 < -49.0 > +36.0 C
4914 .000 21.0 < -70.0 -13.0 < -49.0 > +36.0 C
5733.000 21.2 < -70.0 -13.0 < -48.8 > +35.8 C
6552 .000 21.3 < -70.0 -13.0 < -48.7 > +35.7 C
7371.000 21.4 < -70.0 -13.0 < -48.6 > +35.6 C
8190.000 21.5 < -70.0 -13.0 < -48.5 > +35.5 C
26775 822.500 1645.000 21.3 < -70.0 -13.0 < -48.7 > +35.7 C
2467 .500 20.9 < -70.0 -13.0 < -49.1 > +36.1 C
3290.000 21.0 < -70.0 -13.0 < -49.0 > +36.0 C
4112 .500 21.1 < -70.0 -13.0 < -48.9 > +35.9 C
4935.000 21.0 < -70.0 -13.0 < -49.0 > +36.0 C
5757 .500 21.2 < -70.0 -13.0 < -48.8 > +35.8 C
6580.000 21.3 < -70.0 -13.0 < -48.7 > +35.7 C
7402 .500 21.4 < -70.0 -13.0 < -48.6 > +35.6 C
8225.000 21.5 < -70.0 -13.0 < -48.5 > +35.5 C
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Calculated result at 8155.0 MHz, as the worst point shown on underline:

Corr. Factor = 21.5 dB
+) Meter Reading = <-70.0 dBm
Result = <-48.5 dBm

Minimum Margin: -13.0 - (<-48.5) =>35.5 (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 9.6 kHz
Ref 16 dBm #Atten 20 dB -57.65 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£F);
£<50k
FFT

1

L

Start 9.0 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 -78.32 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£t
FTun
Swp

MMMMWMWW bbbttt ooy

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

Ref 16 dBm

Mkrl 816 MHz

#Atten 20 dB 7.92 dBm

#Peak

Log
16

dB/

2
&
IR SVANSEYPA FICSRTTYE U [FEHNTIRY IR T FYTVIINT YV SRR R S

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 81E MHz 7.92 dBm
2 (S Freqg 419 IMHz -EA.46 dBm

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

#- Agilent

Ref —18 dBm

Mkrz 4.878 GHz

#fAtten 2 dB -73.78 dBm

#Peak

Log
16

dB/

.JlTuM

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 1.631 GHz -72.68 dBm
2 (S Freqg 4,878 GHz -73.78 dBm
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Middle Channel, Out-Of-Band Emissions (9 kHz — 150 kHz)

# Agilent L
Mikrl 18.3 kHz
Ref 16 dBm #Atten 20 dB -58.38 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 188 kHz
Ref 16 dBm #Atten 20 dB -78.24 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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Middle Channel, Out-Of-Band Emissions (30 MHz — 1.2 GHz)

#- Agilent L
Mkr2 508 MHz
Ref 18 dBm #Atten 20 dB N -60.52 dBm
#Peak
Log
16
dB/
2 !
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 828 MHz 8.49 dBm
2 (4] Freq SRS MHz -668.52 dBm
Middle Channel, Out-Of-Band Emissions (1.2 GHz — 10 GHz)
#- Agilent L
Mkr3 4.914 GHz
Ref -18 dBm #Atten 2 dB -74.87 dBm
#Peak
Log
16
dB/
1 2 3
. “T B WM&%MWMMM
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 1.648 GHz -73.33 dEm
2 (4] Freq 4,895 GHz -72.23 dBm
3 1) Frag 4.914 GHz -74.87 dBEm
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High Channel, Out-Of-Band Emissions (9 kHz — 150 kHz)

# Agilent L
Mkrl 9.0 kHz
Ref 16 dBm #Atten 20 dB -58.38 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 218 kHz
Ref 16 dBm #Atten 20 dB -77.87 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£t
FTun
Swp

bt T T TR TE N A Ry
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 822 MHz
Ref 18 dBm #Atten 20 dB 7.94 dBm
#Peak
Log
16
dB/
5 T
NS PYPRRT TP, RSy o | senstemr sl o -t CYRT RS FEPPETTo
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 822 MHz 7.94 dBm
2 (1 Freq 395 MHz -668.29 dBm

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

#- Agilent

Ref —18 dBm

L
Mkr3 4.948 GHz
#fAtten 2 dB -72.29 dBm

#Peak

Log
16

dB/

e
3

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 -74.8E dBm
2 (S Freqg 4,113 GHz -72.98 dBm
3 1 Frag 4,948 GHz -72.29 dBm

Technical document No. 23199-1501

JAPAN QUALITY ASSURANCE ORGANIZATION



JQA File No. : KL80150530 Issue Date : November 13, 2015
JEA Model No.  : HR229 FCCID : APYHRO00229

Standard : CFR 47 FCC Rules and Regulations Part 22, Part 90

Page 152 of 229

2-3) BW 5MHz(1RB)

(LTE 5MHz)
Test Date: October 29, 2015
Temp.: 25 °C, Humi: 34 %
Transmitting Measured Corr. Meter Readings Limits Results Margin Remarks
Frequency Frequency Factor [dBm] [dBm] [dBm] [dB]
CH [MHZz] [MHZ] [dB]
26715 816.500 1633.000 21.3 < -70.0 -13.0 < -48.7 > +35.7 C
2449 _.500 20.9 < -70.0 -13.0 < -49.1 > +36.1 C
3266.000 21.0 < -70.0 -13.0 < -49.0 > +36.0 C
4082 .500 21.0 < -70.0 -13.0 < -49.0 > +36.0 C
4899.000 21.0 < -70.0 -13.0 < -49.0 > +36.0 C
5715.500 21.2 < -70.0 -13.0 < -48.8 > +35.8 C
6532.000 21.3 < -70.0 -13.0 < -48.7 > +35.7 C
7348 .500 21.4 < -70.0 -13.0 < -48.6 > +35.6 C
8165.000 21.5 < -70.0 -13.0 < -48.5 > +35.5 C
26740 819.000 1638.000 21.3 < -70.0 -13.0 < -48.7 > +35.7 C
2457 .000 20.9 < -70.0 -13.0 < -49.1 > +36.1 C
3276.000 21.0 < -70.0 -13.0 < -49.0 > +36.0 C
4095.000 21.0 < -70.0 -13.0 < -49.0 > +36.0 C
4914 .000 21.0 < -70.0 -13.0 < -49.0 > +36.0 C
5733.000 21.2 < -70.0 -13.0 < -48.8 > +35.8 C
6552 .000 21.3 < -70.0 -13.0 < -48.7 > +35.7 C
7371.000 21.4 < -70.0 -13.0 < -48.6 > +35.6 C
8190.000 21.5 < -70.0 -13.0 < -48.5 > +35.5 C
26765 821.500 1643.000 21.3 < -70.0 -13.0 < -48.7 > +35.7 C
2464 .500 20.9 < -70.0 -13.0 < -49.1 > +36.1 C
3286.000 21.0 < -70.0 -13.0 < -49.0 > +36.0 C
4107 .500 21.1 < -70.0 -13.0 < -48.9 > +35.9 C
4929.000 21.0 < -70.0 -13.0 < -49.0 > +36.0 C
5750.500 21.2 < -70.0 -13.0 < -48.8 > +35.8 C
6572.000 21.3 < -70.0 -13.0 < -48.7 > +35.7 C
7393.500 21.4 < -70.0 -13.0 < -48.6 > +35.6 C
8215.000 21.5 < -70.0 -13.0 < -48.5 > +35.5 C
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Calculated result at 8165.0 MHz, as the worst point shown on underline:

Corr. Factor = 21.5 dB
+) Meter Reading = <-70.0 dBm
Result = <-48.5 dBm

Minimum Margin: -13.0 - (<-48.5) =>35.5 (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. : KL80150530 Issue Date : November 13, 2015
JEA Model No.  : HR229 FCCID  : APYHRO00229

Standard : CFR 47 FCC Rules and Regulations Part 22, Part 90

Page 154 of 229
Low Channel, Out-Of-Band Emissions (9 kHz — 150 kHz)

# Agilent L
Mkrl 11.5 kHz
Ref 16 dBm #Atten 20 dB -57.11 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£F);
£<50k
FFT

1

?J.l
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 218 kHz
Ref 16 dBm #Atten 20 dB -77.62 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£t
FTun
Swp

WW%WMWWMWM-M%WWW
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 298 MHz
Ref 18 dBm #Atten 20 dB -59.61 dBm
#Peak
Log
1@
dB/
5 |
PSR PR F T e P TP I e SRRV AYRPIHPYIT | SETTREY R WTITWARNTI AP RPN 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 81E MHz 8.35 dBm
2 (4] Freq 298 MHz -559.51 dBm
Low Channel, Out-Of-Band Emissions (1.2 GHz — 100 GHz)
#- Agilent
Ref -18 dBm #Atten 2 dB
#Peak
Log
1@
dB/
1 2
‘_T N WMWMWMMM
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 1.631 GHz -72.38 dBm
2 (4] Freq 4,886 GHz -73.89 dBm
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Middle Channel, Out-Of-Band Emissions (9 kHz — 150 kHz)

# Agilent

Ref 16 dBm #Atten 20 dB

L

Mkrl 12.7 kHz
-&7.94 dBm

#Peak
Log

18
dB/

LgRw

Y1 sz

53 FC

£
<50k

FFT

1

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

Sweep 2.

Stop 156.8 kHz
279 5 (1881 ptsy

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

#- Agilent

Ref 16 dBm #Atten 20 dB

L

Mkrl 150 kHz
-78.20 dBm

#Peak
Log

18
dB/

LgRw

Y1 sz

53 FC

£t
FTun

Swp

b ety Aoy

Joar o

TR

Start 158 kHz
#Res BH 18 kHz #UBW 30 kHz
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Middle Channel, Out-Of-Band Emissions (30 MHz — 1.2 GHz)

#- Agilent L
Mkrl 828 MHz
Ref 18 dBm #Atten 20 dB N 4.58 dBm
#Peak
Log
1@
dB/
2 !
FFPERVIEITE. PP UNPRTPE 2 T Ty S s ¥, mYe L N ey SIS VNPT rITY oI F, (T e AP PR =P R
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 828 MHz 8.58 dBm
2 (4] Freq 288 MHz -68.48 dBm
Middle Channel, Out-Of-Band Emissions (1.2 GHz — 10 GHz)
#- Agilent L
Mkr3 4.914 GHz
Ref -18 dBm #Atten 2 dB -72.65 dBm
#Peak
Log
1@
dB/
1 2 3
T J””“‘“‘“":Kuﬂmn~*J;J«wmﬂuwﬂ*“”ﬂm"aw’”*““*ﬂ”““”uﬁmﬁ“““mWJMPNWNNuM
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 1.648 GHz -73.32 dBm
2 (4] Freq 4,895 GHz -73.28 dBm
3 €1 Fraq 4.914 GHz -72.55 dBEm
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High Channel, Out-Of-Band Emissions (9 kHz — 150 kHz)

# Agilent L
Mikrl 11.1 kHz
Ref 16 dBm #Atten 20 dB -53.44 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 -76.71 dBm
#Peak
Log
16
dB/

LgRw

V1 sz
53 FC

£t
FTun
Swp

MWWWM SR REINEREE PSS TS A

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
Mkr2 S@1 MHz
Ref 18 dBm #Atten 20 dB -59.81 dBm
#Peak
Log
18
dB/
z r'
N ik . : T LT TE NI VST R T TR R PR
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 822 MHz 8.45 dBm
2 (1 Freg EA1 MHz -58.81 dBm

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

#- Agilent

Ref —18 dBm

T
Mkrz 4.184 GHz
#fAtten 2 dB -74.11 dBm

#Peak

Log
16

dB/

4Tnu

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.B4A GHz -73.36 dBm
2 (S Freqg 4,184 GHz -74.11 dBm
3 1 Frag 4.931 GHz -72.92 dBm
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2-4) BW 10MHz(1RB)
(LTE 10MHz)

Test Date: October 29, 2015
Temp.: 25 °C, Humi: 34 %

Transmitting Measured Corr. Meter Readings Limits Results Margin Remarks
Frequency Frequency Factor [dBm] [dBm] [dBm] [dB]
CH [MHZz] [MHZ] [dB]
26740 819.000 1638.000 21.3 < -70.0 -13.0 < -48.7 > +35.7 C
2457 .000 20.9 < -70.0 -13.0 <-49.1 > +36.1 C
3276.000 21.0 < -70.0 -13.0 <-49.0 > +36.0 C
4095.000 21.0 < -70.0 -13.0 <-49.0 > +36.0 C
4914 .000 21.0 < -70.0 -13.0 <-49.0 > +36.0 C
5733.000 21.2 < -70.0 -13.0 < -48.8 > +35.8 C
6552 .000 21.3 < -70.0 -13.0 < -48.7 > +35.7 C
7371.000 21.4 < -70.0 -13.0 < -48.6 > +35.6 C
8190.000 21.5 < -70.0 -13.0 < -48.5 > +35.5 C

Calculated result at 8190.0 MHz, as the worst point shown on underline:

Corr. Factor = 21.5 dB
+) Meter Reading = <-70.0 dBm
Result = <-48.5 dBm

Minimum Margin: -13.0 - (<-48.5) =>35.5 (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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# Agilent

Ref 16 dBm
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Out-Of-Band Emissions (9 kHz — 150 kHz)

#Atten 20 dB

Mkrl 12.4 kHz
-88.71 dBm

#Peak
Log

18
dB/

LgRw

Y1 sz

53 FC

£
<50k

FFT

1

¢
Start 9.0 kHz
#Res BW 208 Hz

#- Agilent

Ref 16 dBm

#YBH 1 kHz

Stop 156.8 kHz
Sweep 2.279 5 (1081 pts)

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

#Atten 20 dB

Mkrl 150 kHz
-77.49 dBm

#Peak
Log

18
dB/

LgRw
Y1 52

53 FC

£t
FTun

Swp

il g g

bt

i el e

Start 158 kHz
#Res BH 18 kHz

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

# Agilent
Mkrl 819 MHz
Ref 18 dBm #Atten 20 dB . 4.53 dBm
#Peak
Log
16
dB/
z I
TRTVSENEN. " FETFFY RIS TSP DY FRRTES, DO ST Sy forrma sl et i e e L e P
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 819 MHz 8.53 dBm
2 (4] Freq 528 MHz -66.98 dBm
Out-Of-Band Emissions (1.2 GHz — 100 GHz)
#- Agilent L
Mkr3 4.914 GHz
Ref -18 dBm #Atten 2 dB -73.82 dBm
#Peak
Log
16
dB/
1 " 3
N T.. laectnirrtsimaf MMMWMMM
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 1.648 GHz -73.25 dBm
2 (4] Freq 4,895 GHz -74.75 dBm
3 1 Frag 4,914 GHz -73.82 dBm
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7.6 Band-Edge Emission (§2.1051)

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

7.6.1 Test Results

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

Part 22
Min. Limit Margin 8.0 dB at 824.0 MHz
The Band-Edge level is -21.0 dBm at 824.0 MHz

Remarks: BW 3MHz 16QAM

Part 90
Min. Limit Margin 0.8 dB at 814.0 MHz
The Band-Edge level is -20.8 dBm at 814.0 MHz
Uncertainty of Measurement Results +1.4 dB(20)

Remarks: BW 3MHz QPSK. The measurement result is within the range of measurement
uncertainty.

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 15 MHz
Band-Edge Frequency 824 MHz/ 849 MHz, 814 MHz/824 MHz
Res. Bandwidth 20 kHz 30 kHz 51 kHz 100 kHz 150 kHz
Video Bandwidth 62 kHz 100 kHz 160 kHz 300 kHz 470 kHz
Span 5 MHz 10 MHz 20 MHz 20 MHz 30 MHz
Sweep Time 100 ms
Detector Power Average(RMS)
Trace Average

7.6.4 Test Data

Test Date :October 28, 2015

Temp.:26°C, Humi:36%

1. Part 22
1-1-1) BW 1.4MHz
Mode: QPSK
Frequency Band-Edge Frequency Limits Margin
Ch 1 Level (dB
anne (MHz) (MHz) evel (dBm) (dBm) (dB)
26797 824.70 824.0 -32.8 (at 824.0 MHz) -13.0 +19.8
27033 848.30 849.0 -31.3 (at 849.0 MHz) -13.0 +18.3

Technical document No. 23199-1501
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FCCID

: APYHRO00229

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

Page 165 of 229

Mkrl 824.000 MHz

-32.846 dBm

“amJﬁfTﬂn

o

o

PRI

T pee]

Center §24.000 MHz
#Res BH 26 kHz

#VBH 62 kHz

#Sween 100 ms (1081 pts)

Span 5 MHz

1

Marker Trace

12

Type
Fraeq

HOAxig
824.HB6 IMHz

Amplitude
-32.85 dBm

#- Agilent

Ref 30.2 dBm

#Ayg
Log
16
dB/
Offst
26.2
dB

D
-13.8
dBm

PAva
164
H1 S2

Low Channel(Full RB), Band-Edge Emission

#Atten 20 dB

Mkrl 824.000 MHz

-37.358 dBm

WM«I

=8

L

gty

JnﬁwhmyxﬂrwWNWﬂ

TRV

Center §24.000 MHz

Span 5 MHz

#Res BH 20 kHz #\VBH 62 kHz #Sweep LAB ms (1881 pts)
Markear Trace Typa H Axis Amplitude
1 (1 Freg 824.HB6 IMHz -37.36 dBm
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High Channel(1RB Offset Max), Band-Edge Emission

#- Agilent

Ref 30.2 dBm

#Atten 20 dB

Mkrl 849.000 MHz
-31.283 dBm

#Ayg

Log
16

dB/

Dffst

28.2

dB

-13.9

dBm

Ww

PAva
164

Lol

N

Wosgl

[ et
Rt SETRIUA

Center §49.000 MHz
#Res BH 26 kHz

#VBH 62 kHz

Span 5 MHz
#Sween 100 ms (1081 pts)

Marker Trace
1 (1

Type
Freg

HOAxig
849,086 IMHz

Amplitude
-31.28 dBm

High Channel(Full RB), Band-Edge Emission

#- Agilent

Ref 30.2 dBm

#Atten 20 dB

Mkrl 849.000 MHz
-33.223 dBm

#Ayg

Log
16

dB/

e

arw*””hmwwyﬂv

Poltechy,

o

Y

WMW

H1 s2

Center §49.000 MHz
#Res BH 26 kHz

#VBH 62 kHz

Span 5 MHz
#Sween 100 ms (1081 pts)

Marker Trace
1 (1

Type
Freg

HOAxig
849,086 IMHz

Amplitude
-33.22 dBm
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1-1-2) BW 1.4MHz
Mode:16 QAM
Frequency Band-Edge Frequency Limits Margin
h 1 Level (dB
Channe (MH2) (MH2) evel (dBm) @Bm) | (dB)
26797 824.70 824.0 -32.5 (at 824.0 MHz) -13.0 +19.5
27033 848.30 849.0 -32.2 (at 849.0 MHz) -13.0 +19.2
Low Channel(1RB Offset 0), Band-Edge Emission
#- Agilent L
Mkrl 824.808 MHz
Ref 38.2 dBm #Atten 20 dB -32.528 dBm
#Ayg
Log
16 e
4B/ [ ]
0ffst
: =
) ]
-13.8
dBim “N/"FPWJ L\\-«"""“nﬁ
PAvg 4 |
160 ™ b
Ty I —
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 Freq 824,888 MHz -32.52 dBm
Low Channel(Full RB), Band-Edge Emission
#- Agilent
Mkrl 824.808 MHz
Ref 38.2 dBm #Atten 20 dB -37.197 dBm
#Ayg
Log
16
dB/ RN W
0ffst J L
- ; x
DI I \
~13.0 R SN
dBm S
FAvg b e skt
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 Freq 824,888 MHz -37.28 dBm
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High Channel(1RB Offset Max), Band-Edge Emission

# Agilent

Ref 30.2 dBm

#Ayg
Log
16
dB/
Offst
26.2
dB

-13.8
dBm
PAva
164
H1 S2

#Atten 20 dB

Mkrl 849.000 MHz
-32.219 dBm

I ——

T

[

MWW

Center §49.000 MHz
#Res BH 26 kHz

#VBH 62 kHz

#Sween 100 ms (1081 pts)

Span 5 MHz

1

Marker Trace

12

Type
Freg

HOAxig
849,086 IMHz

Amplitude
-32.22 dBm

High Channel(Full RB), Band-Edge Emission

#- Agilent

Ref 30.2 dBm

#Ayg
Log
16
dB/

H1 s2

#Atten 20 dB

Mkrl 849.000 MHz
-33.558 dBm

el

[

")

-m%

I

Center §49.000 MHz
#Res BH 26 kHz

#VBH 62 kHz

#Sween 100 ms (1081 pts)

Span 5 MHz

1

Marker Trace

12

Type
Freg

HOAxig
849,086 IMHz

Amplitude
-33.56 dBm
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1-2-1) BW 3MHz
Mode: QPSK
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Channel

Frequency
(MHz)

Band-Edge Frequency
(MHz)

Limits
(dBm)

Margin

Level (dBm) (dB)

26805

825.50

824.0

-22.1 (at 824.0 MHz) -13.0 +9.1

27025

847.50

849.0

-22.4 (at 849.0 MHz) -13.0 +9.4

Low Channel(1RB Offset 0), Band-Edge Emission

#- Agilent

Ref 30.2 dBm

#Atten 20 dB

L
Mkrl 824.98 MHz
-22.123 dBm

#Ayg

Log
16

N

[\~

L;\

J

i}
i G

Y s e

N

Center 52400 MHz

#Res BH 368 kHz

#YBH 108 kHz

Span 18 MHz
#Sween 100 ms (1081 pts)

Marker Trace
1 (1

HOAxig
824,08 MHz

Type
Freg

Amplitude
-22.12 dBm

#- Agilent

Ref 30.2 dBm

Low Channel(Full RB), Band-Edge Emission

#Atten 20 dB

Mkrl 824.98 MHz
-27.061 dBm

#Ayg

Log
16

dB/

MW\WW

Dffst

28.2

dB

-13.9

|
]
:
s/ .

dBm
PAva

M’_I“""‘"'
166

H1 s2

Center 52400 MHz

#Res BH 368 kHz

#YBH 108 kHz

Span 18 MHz
#Sween 100 ms (1081 pts)

Marker Trace
1 (1

HOAxig
824,08 MHz

Type
Freg

Amplitude
-27.8E dBm
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High Channel(1RB Offset Max), Band-Edge Emission

#- Agilent

Ref 30.2 dBm

#Atten 20 dB

Mkrl 849.90 MHz
-22.387 dBm

#Ayg

Log
16

dB/

Dffst

28.2

dB

-13.9

dBm

PAva
164

Wl $2 [

Pt

Center §49.00 MHz
#Res BH 368 kHz

#YBH 108 kHz

Span 18 MHz
#Sween 100 ms (1081 pts)

Marker
1 (1

Trace Type

Freg

HOAxig
849.08 MHz

Amplitude
-22.39 dBm

High Channel(Full RB), Band-Edge Emission

#- Agilent

Ref 30.2 dBm

#Atten 20 dB

Mkrl 849.90 MHz
-29.296 dBm

#Ayg

Log
16

dB/

-

ot — T 1|

e

H1 s2

=i o

Center §49.00 MHz
#Res BH 368 kHz

#YBH 108 kHz

Span 18 MHz
#Sween 100 ms (1081 pts)

Marker
1 (1

Trace Type

Freg

HOAxig
849.08 MHz

Amplitude
-29.38 dBm
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1-2-2) BW 3MHz
Mode:16 QAM
Frequency Band-Edge Frequency Limits Margin

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

26805 825.50 824.0 -21.0 (at 824.0 MHz) -13.0 +8.0

Channel

27025 847.50 849.0 -23.6 (at 849.0 MHz) -13.0 +10.6

Low Channel(1RB Offset 0), Band-Edge Emission

#- Agilent

Mkrl 824.08 MHz
Ref 38.2 dBm #Atten 20 dB -21.826 dBm
#Ayg

Log
16 £

dBm. lrl‘ﬁ / 'I |
v [~ ™ |
100 i ST

Y e i R ' e
Center 52400 MHz Span 18 MHz
#Res BH 36 kHz #JBH 108 kHz #Sween 100 ms (1081 pts)

Markear Trace Typa H Axis Amplitude
1 (1 Freg 824.88 MHz -21.83 dBm

Low Channel(Full RB), Band-Edge Emission

#- Agilent

Mkrl &24.86 MHz
Ref 30.2 dBm #Atten 20 dB -30.569 dBm
#Ayg
Log
16

Dffst J 1
1
l

28.2 ]
dB f

-13.8
dBm e s
PAva
164
H1 S2
Center 52400 MHz Span 18 MHz
#Res BH 36 kHz #JBH 108 kHz #Sween 100 ms (1081 pts)

Markear Trace Typa H Axis Amplitude
1 (1 Freg 824.88 MHz -36.57 dBm
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High Channel(1RB Offset Max), Band-Edge Emission

#- Agilent
Mkrl 849.08 MHz

Ref 38.2 dBm #Atten 20 dB -23.587 dBm
#Ayg
Log
16 ™
4B/ l
Dffst

0

f

28.2
dB

30 T P (N X
PA ﬁnﬂ ) /Jl\riwj \\WJJ ]
100 " N
Wi S2WW MWW
Center §49.00 MHz Span 18 MHz
#Res BH 36 kHz #JBH 108 kHz #Sween 100 ms (1081 pts)

Markear Trace Typa H Axis Amplitude
1 (1 Freg 8349.688 MHz -23.59 dBm

High Channel(Full RB), Band-Edge Emission

#- Agilent

Mkrl 849.86 MHz
Ref 30.2 dBm #Atten 20 dB -29.235 dBm
#Ayg
Log
16

160
WL S2 B .

Center §49.00 MHz Span 18 MHz
#Res BH 36 kHz #JBH 108 kHz #Sween 100 ms (1081 pts)

Markear Trace Typa H Axis Amplitude
1 (1 Freg 8349.688 MHz -29.24 dBm
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JQA File No.
Model No.
Standard

JAA

- KLL.80150530
- HR229

Issue Date : November 13, 2015
FCCID : APYHRO00229

: CFR 47 FCC Rules and Regulations Part 22, Part 90

1-3-1) BW 5MHz
Mode: QPSK

Page 173 of 229

Channel

Frequency
(MHz)

Band-Edge Frequency
(MHz)

Level (dBm)

Limits
(dBm)

Margin
(dB)

26815

826.50

824.0

-23.6 (at 824.0 MHz)

-13.0

+10.6

27015

846.50

849.0

-25.9 (at 849.0 MHz)

-13.0

+12.9

Low Channel(1RB Offset 0), Band-Edge Emission

#- Agilent

Ref 30.2 dBm

#Atten 20 dB

L
Mkrl 824.98 MHz
-23.588 dBm

#Ayg

Log
16

i

/
|

N

|

|

'1
\
I 5
Lol N

|

L

. J

Iy
R

=

“‘\\\‘
H1 s2

T

—

Center 52400 MHz
#Res BH 51 kHz

#YBH 168 kHz

Span 26 MHz
#Sween 100 ms (1081 pts)

Marker Trace
1 (1

HOAxig
824,08 MHz

Type
Freg

Amplitude
-23.59 dBm

Low Channel(Full RB), Band-Edge Emission

#- Agilent

Ref 30.2 dBm

#Atten 20 dB

Mkrl 824.98 MHz
-31.892 dBm

#Ayg

Log
16

dB/

o

Dffst
28.2

i

dB

-13.9

]
4
. —

dBm
PAva

166

H1 s2

Center 52400 MHz
#Res BH 51 kHz

#YBH 168 kHz

Span 26 MHz
#Sween 100 ms (1081 pts)

Marker Trace
1 (1

Type

HOAxig

Freg 824.88 MHz

Amplitude
-31.89 dBm

Technical document No. 23199-1501

JAPAN QUALITY ASSURANCE ORGANIZATION



JQA File No. : KL80150530 Issue Date : November 13, 2015
JEA Model No.  : HR229 FCCID  : APYHRO00229

Standard : CFR 47 FCC Rules and Regulations Part 22, Part 90
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High Channel(1RB Offset Max), Band-Edge Emission

#- Agilent

Mkrl 849.08 MHz
Ref 30.2 dBm #Atten 20 4B -26.914 dBm
#Ayg
Log
10 (
B/ f
Dffst IJ
20.2 7
dB

|

X
-13.8 | JJ
dBm
v e
100 [ ~ JJ e "~
H1 S2
Center §49.00 MHz Span 26 MHz
#Res BH 51 kHz #JBH 166 kHz #Sween 100 ms (1081 pts)

Markear Trace Typa H Axis Amplitude
1 (1 Freg 8349.688 MHz -25.91 dBm

High Channel(Full RB), Band-Edge Emission

#- Agilent

Mkrl 849.86 MHz
Ref 30.2 dBm #Atten 20 dB -32.852 dBm
#Ayg
Log
16

dB/ JU AU
| |
[ l

Dl /'/

-13.8 I
dBm JJ‘,—" ‘u._‘\\‘w
fore

H1 S2
Center §49.00 MHz Span 26 MHz
#Res BH 51 kHz #JBH 166 kHz #Sween 100 ms (1081 pts)

Markear Trace Typa H Axis Amplitude
1 (1 Freg 8349.688 MHz -32.85 dBm
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JQA File No. : KL80150530 Issue Date : November 13, 2015
JEA Model No.  : HR229 FCCID : APYHRO00229
Standard : CFR 47 FCC Rules and Regulations Part 22, Part 90
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1-3-2) BW 5MHz
Mode:16 QAM
Frequency Band-Edge Frequency Limits Margin
h 1 Level (dB
Channe (MH2) (MH2) evel (dBm) @Bm) | (dB)
26815 826.50 824.0 -23.2 (at 824.0 MHz) -13.0 +10.2
27015 846.50 849.0 -24.6 (at 849.0 MHz) -13.0 +11.6
Low Channel(1RB Offset 0), Band-Edge Emission
#- Agilent
Mkrl 82488 MHz
Ref 38.2 dBm #Atten 20 dB -23.239 dBm
#Ayg
Log
10 [\
4B/ i
0ffst } l‘
- o
DI T 11
130 NN
m
o ARKNTIN S|
100 | I BT ~
Hl 52
Center 52400 MHz Span 26 MHz
#Res BH 51 kHz #JBH 166 kHz #Sweep L0@ ms (1081 pts)
Markear Trace Typa H Axis Amplitude
1 1 Freq 82488 MHz -23.24 dBm
Low Channel(Full RB), Band-Edge Emission
#- Agilent
Mkrl 82488 MHz
Ref 38.2 dBm #Atten 20 dB -31.439 dBm
#Ayg
Log
16
0ffst |’ \
& | |
] \lw
-13.8
dBm — SR B— S B
PAva
168
Hl 52
Center 52400 MHz Span 26 MHz
#Res BH 51 kHz #JBH 166 kHz #Sweep L0@ ms (1081 pts)
Markear Trace Typa H Axis Amplitude
1 1 Freq 82488 MHz -31.44 dBm
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JQA File No. : KL80150530 Issue Date : November 13, 2015
JEA Model No.  : HR229 FCCID  : APYHRO00229
Standard : CFR 47 FCC Rules and Regulations Part 22, Part 90
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High Channel(1RB Offset Max), Band-Edge Emission
#- Agilent
Mkrl 84388 MHz
Ref 36.2 dBm #Atten 20 dB 24,605 dBm
#Ayg
Log
10 (l
4B/ I
0ffst } |
- 2
; K
130 7
m
i TR NPAY Pl N
100 [ | o | S W i
Hl 52
Center §49.00 MHz Span 26 MHz
#Res BH 51 kHz #JBH 166 kHz #Sweep L0@ ms (1081 pts)
Markear Trace Typa H Axis Amplitude
1 1 Freq 849.88 MHz -24.51 dBm
High Channel(Full RB), Band-Edge Emission
#- Agilent
Mkrl 84388 MHz
Ref 36.2 dBm #Atten 20 dB -33.413 dBm
#Ayg
Log
16
dB/ [ R S
0ffst } L
- | |
Dl HJ :
-13.8
dBm M“ S M
FAva =
100 e
Hl 52
Center §49.00 MHz Span 26 MHz
#Res BH 51 kHz #JBH 166 kHz #Sweep L0@ ms (1081 pts)
Markear Trace Typa H Axis Amplitude
1 1 Freq 849.88 MHz -33.41 dBm
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JQA File No. : KL80150530 Issue Date : November 13, 2015
JEA Model No.  : HR229 FCCID : APYHRO00229
Standard : CFR 47 FCC Rules and Regulations Part 22, Part 90
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1-4-1) BW 10MHz
Mode: QPSK
Frequency Band-Edge Frequency Limits Margin
h 1 Level (dB
Channe (MH2) (MH2) evel (dBm) @Bm) | (dB)
26840 829.00 824.0 -30.0 (at 820.2 MHz) -13.0 +17.0
26990 844.00 849.0 -34.8 (at 849.0 MHz) -13.0 +21.8
Low Channel(1RB Offset 0), Band-Edge Emission
#- Agilent L
Mkr2 820.28 MHz
Ref 38.2 dBm #Atten 20 dB -30.826 dBm
#Ayg
Log
16 [\
4B/ i
0ffst j \
20.2 —
dB {
DI 5 1 f
o | N :
- I N OO A N P AN
100 e N N G
Hl 52
Center 52400 MHz Span 26 MHz
#Res BH 166 kHz #BH 308 kHz #Sweep L0@ ms (1081 pts)
Markear Trace Typa H Axis Amplitude
1 1 Freq 82488 MHz -33.658 dBm
2 ¢13 Freq 828,28 MHz -38.63 dBn
Low Channel(Full RB), Band-Edge Emission
#- Agilent L
Mkrl 82488 MHz
Ref 38.2 dBm #Atten 20 dB -34.142 dBm
#Ayg
Log
16
dB/ RSS! I VS N E—
0ffst i ]
- | |
]| 1X \
-13.8
dBm 7 EE—
PAva
168
Hl 52
Center 52400 MHz Span 26 MHz
#Res BH 166 kHz #BH 308 kHz #Sweep L0@ ms (1081 pts)
Markear Trace Typa H Axis Amplitude
1 1 Freq 82488 MHz -34.14 dBm
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JQA File No. : KL80150530 Issue Date : November 13, 2015
JEA Model No.  : HR229 FCCID  : APYHRO00229

Standard : CFR 47 FCC Rules and Regulations Part 22, Part 90
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High Channel(1RB Offset Max), Band-Edge Emission

Mkrl §49.88 MHz

Ref 30.2 dBm #Atten 20 dB -34.84% oBm
#Ayg

L
T I
dB/ J
off

o3 1
o5

|
[ 1 /
100 e ]
H1 S2
Center §49.00 MHz Span 26 MHz
#Res BH 166 kHz #BH 308 kHz #Sween 100 ms (1081 pts)

Markear Trace Typa H Axis Amplitude
1 (1 Freg 8349.688 MHz -34.85 dBm

=)
— |
Lo

High Channel(Full RB), Band-Edge Emission

#- Agilent L

Mkrl 849.86 MHz
Ref 30.2 dBm #Atten 20 dB -36.935 dBm
#Ayg
Log
16

dBY | i s,

=
H\""‘-—‘——~—~_._

|
—
o
=
&

PAva e

H1 S2
Center §49.00 MHz Span 26 MHz
#Res BH 166 kHz #BH 308 kHz #Sween 100 ms (1081 pts)

Markear Trace Typa H Axis Amplitude
1 (1 Freg 8349.688 MHz -36.94 dBm
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JQA File No. : KL80150530 Issue Date : November 13, 2015
JEA Model No.  : HR229 FCCID : APYHRO00229
Standard : CFR 47 FCC Rules and Regulations Part 22, Part 90
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1-4-2) BW 10MHz
Mode:16 QAM
Frequency Band-Edge Frequency Limits Margin
h 1 Level (dB
Channe (MH2) (MH2) evel (dBm) @Bm) | (dB)
26840 829.00 824.0 -30.9 (at 820.2 MHz) -13.0 +17.9
26990 844.00 849.0 -34.6 (at 849.0 MHz) -13.0 +21.6
Low Channel(1RB Offset 0), Band-Edge Emission
#- Agilent
Mkr2 820.28 MHz
Ref 38.2 dBm #Atten 20 dB -30.897 dBm
#Ayg
Log
16 i
4B/ i
0ffst j t
20.2 —
dB [
: i - j
-13.8
, I
dBm *
o \ SN i
100 b S i
Hl 52
Center 52400 MHz Span 26 MHz
#Res BH 166 kHz #BH 308 kHz #Sweep L0@ ms (1081 pts)
Markear Trace Typa H Axis Amplitude
1 1) Freq 524,88 MHz -34.67 dBm
2 1) Freq 820,28 MHz -38.98 dBn
Low Channel(Full RB), Band-Edge Emission
#- Agilent
Mkrl 82488 MHz
Ref 38.2 dBm #Atten 20 dB -34.757 dBm
#Ayg
Log
16
dB/ - —
0ffst { ]
- f a
]| 1} \
~13.0 I
dBm _—
PAva
168
Hl 52
Center 52400 MHz Span 26 MHz

#Res EW 188 kHz

#YBH 308 kHz

#Sween 100 ms (1081 pts)

Marker Trace
1 (1

Typa
Freg

HOAxig
824,08 MHz

Amplitude
-34.76 dBm
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Standard

: CFR 47 FCC Rules and Regulations Part 22, Part 90
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High Channel(1RB Offset Max), Band-Edge Emission

#- Agilent

Ref 30.2 dBm

#Atten 20 dB

Mkrl 849.90 MHz
-34.646 dBm

#Ayg

Log
16

dB/

Dffst

28.2

dB

-13.9

|
i ———

dBm

AN I AN

PAva m” i
100 R v /

H1 s2

Center §49.00 MHz
#Res BH 166 kHz

#YBH 308 kHz #3weep 108 ms (1001 pts)

Span 26 MHz

Marker Trace
1 (1

Typa H Axis Amplitude
Freg 849.08 MHz -34.85 dBm

#- Agilent

Ref 30.2 dBm

High Channel(Full RB), Band-Edge Emission

#Atten 20 dB

Mkrl 849.90 MHz
-36.487 dBm

#Ayg

Log
16

Y [ B .

=
H‘“‘_"—‘——~—~_._

H1 s2

—

Center §49.00 MHz
#Res BH 166 kHz

#YBH 308 kHz #3weep 108 ms (1001 pts)

Span 26 MHz

Marker Trace
1 (1

Typa H Axis Amplitude
Freg 849.08 MHz -36.41 dBm
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JQA File No. : KL80150530 Issue Date : November 13, 2015
JEA Model No.  : HR229 FCCID : APYHRO00229

Standard : CFR 47 FCC Rules and Regulations Part 22, Part 90
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1-5-1) BW 15MHz

Mode: QPSK
Frequency Band-Edge Frequency Limits Margin
Ch 1 Level (dB
anne (MH2) (MH2) evel (dBm) (dBm) (dB)
26865 831.50 824.0 -29.2 (at 818.2 MHz) -13.0 +16.2
26965 841.50 849.0 -32.3 (at 849.0 MHz) -13.0 +19.3
Low Channel(1RB Offset 0), Band-Edge Emission
#- Agilent L
Mkr2 818.15 MHz
Ref 36.2 dBm #Atten 20 dB -29.229 dBm
#Ayg
Log i
16 |
4B/ i
0ffst f L
20.2 T
dB | [
Dl > ' f
130 \ ) T
Ol I AN | 2 L, Y A W POz
Hl 52
Center 52400 MHz Span 36 MHz
#Res BH 150 kHz #BH 478 kHz #Sweep L0@ ms (1081 pts)
Markear Trace Typa H Axis Amplitude
1 1) Freq 824.88 MHz -31.35 dBm
2 ¢1) Freq 818.15 MH= -28.2% dBn
Low Channel(Full RB), Band-Edge Emission
#- Agilent
Mkrl 82488 MHz
Ref 36.2 dBm #Atten 20 dB -34.305 dBm
#Ayg
Log
16
dB/ O O m——
0ffst i !
% f |
]| 1) k
130 . >
m
PAva /[—"
168
Hl 52
Center 52400 MHz Span 36 MHz
#Res BH 150 kHz #BH 478 kHz #Sweep L0@ ms (1081 pts)
Markear Trace Typa H Axis Amplitude
1 1) Freq 824.88 MHz -34.31 dBm
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JEA Model No.  : HR229 FCCID  : APYHRO00229

Standard : CFR 47 FCC Rules and Regulations Part 22, Part 90
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High Channel(1RB Offset Max), Band-Edge Emission

#- Agilent

Mkrl §49.99 MHz

Ref 36.2 dBm #Atten 20 dB -32.262 dBm
#Ayg
Log A
18 J
B/ |
Offst J
i

/

28.2
dB

Z13.0 |
dBm .

I W A
JEEiEEa—

Center §49.00 MHz Span 36 MHz
#Res BH 150 kHz #BH 478 kHz #Sween 100 ms (1081 pts)

Markear Trace Typa H Axis Amplitude
1 (1 Freg 8349.688 MHz -32.26 dBm

High Channel(Full RB), Band-Edge Emission

#- Agilent

Mkrl 849.86 MHz
Ref 30.2 dBm #Atten 20 dB -34.609 dBm
#Ayg
Log
16

B |

[l
-
—+
o
—+
——

|
—
L
=
o

H1 S2
Center §49.00 MHz Span 36 MHz
#Res BH 150 kHz #BH 478 kHz #Sween 100 ms (1081 pts)

Markear Trace Typa H Axis Amplitude
1 (1 Freg 8349.688 MHz -34.61 dBm
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JAA

JQA File No. : KL80150530
Model No. : HR229

Standard

Issue

Date : November 13, 2015

FCCID : APYHRO00229
: CFR 47 FCC Rules and Regulations Part 22, Part 90

1-5-2) BW 15MHz
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Mode:16 QAM
Frequency Band-Edge Frequency Limits Margin
h 1 Level (dB
Channe (MH2) (MH2) evel (dBm) @Bm) | (dB)
26865 831.50 824.0 -29.9 (at 818.2 MHz) -13.0 +16.9
26965 841.50 849.0 -32.2 (at 849.0 MHz) -13.0 +19.2
Low Channel(1RB Offset 0), Band-Edge Emission
#- Agilent
Mkr2 818.18 MHz
Ref 38.2 dBm #Atten 20 dB -29.872 dBm
#Ayg
Log
16 I
4B/ /|
0ffst f [
20.2 T
dB [
Dl 3 ; f
130 \ ‘m I ;
] I 7 L2
160 U I i L i
Hl 52
Center 52400 MHz Span 36 MHz
#Res BH 150 kHz #BH 478 kHz #Sweep L0@ ms (1081 pts)
Markear Trace Typa H Axis Amplitude
1 1 Freq 82488 MHz -38.75 dBm
2 ¢13 Freq 818.15 MHz -29.87 dBn

#- Agilent

Ref 30.2 dBm

Low Channel(Full RB), Band-Edge Emission

#Atten 20 dB

Mkrl 824.98 MHz
-35.687 dBm

#Ayg

Log
16

dB/

Dffst

28.2

dB

[

-13.9

dBm
PAva /

166

H1 s2

Center 52400 MHz

#Res BW 158 kHz

#YBH 478 kHz

#Sween 100 ms (1081 pts)

Span 36 MHz

Marker Trace
1 (1

Typa H Axis
Fraeq 324,88 MHz

Amplitude
-35.61 dBm
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JQA File No. : KL80150530
JEA Model No.  : HR229

Standard : CFR 47 FCC Rules and Regulations Part 22, Part 90

Issue Date : November 13, 2015
FCCID : APYHRO00229
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High Channel(1RB Offset Max), Band-Edge Emission

#- Agilent

Ref 30.2 dBm

#Atten 20 dB

Mkrl 849.90 MHz
-32.227 dBm

#Ayg

Log
16

dB/

Dffst

28.2

dB

[

-13.9

f

) |
o 1 P

W

100 [ Lo

H1 s2

Center §49.00 MHz
#Res BH 150 kHz

#YBH 478 kHz

Span 36 MHz
#Sween 100 ms (1081 pts)

Markear Trace Typa
1 (1 Freg

HOAxig
849.08 MHz

Amplitude
-32.23 dBm

High Channel(Full RB), Band-Edge Emission

#- Agilent

Ref 30.2 dBm

#Atten 20 dB

Mkrl 849.90 MHz
-34.478 dBm

#Ayg

Log
16

dB/ S S U

H1 s2

Center §49.00 MHz
#Res BH 150 kHz

#YBH 478 kHz

Span 36 MHz
#Sween 100 ms (1081 pts)

Markear Trace Typa
1 (1 Freg

HOAxig
849.08 MHz

Amplitude
-34.47 dBm
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Test Date :October 29, 2015
Temp.:25°C, Humi:34%

2. Part 90
2-1-1) BW 1.4MHz
Mode: QPSK
Frequency Band-Edge Frequency Limits Margin
Ch 1 Level (dB
anne (MH2) (MH2) evel (dBm) (dBm) (dB)
26697 814.70 814.0 -31.4 (at 814.0 MHz) -20.0 +11.4
26783 823.30 824.0 -32.5 (at 824.0 MHz) -20.0 +12.5

APAN ALITY A RANCE OR
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Low Channel(1RB Offset 0), Band-Edge Emission

# Agilent L
Mkrl 814.086 MHz
Ref 30.2 dBm #Atten 20 dB -32.656 dBm
#Ayg
Log
16 [

dB/ [
Offst

28.2
dB | N,
R e L\M

,:r'-/ e

PAva S

100 el
WL g2
Start 812000 MHz Stop $15.000 MHz
#Res BH 26 kHz #JBH 62 kHz #Sween 100 ms (1081 pts)

Markear Trace Typa H Axis Amplitude
1 (1 Freg 8314.886 MHz -32.EE dBm

Low Channel(Full RB), Band-Edge Emission

#- Agilent
Mkrl £14.080 MHz
Ref 38.2 dBm #Atten 20 dB -31.432 dBm
#Ayg
Log
1@
Nffst f
0.2
dB |

L

et
Plvg b WMMM

168

Hl 52
Start 812000 MHz Stop $15.000 MHz
#Res BH 26 kHz #JBH 62 kHz #Sween 100 ms (1081 pts)

Markear Trace Typa H Axis Amplitude
1 (1 Freg 8314.886 MHz -31.43 dBm
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High Channel(1RB Offset Max), Band-Edge Emission

#- Agilent L

Mkrl 824,086 MHz
Ref 30.2 dBm #Atten 20 dB -32.485 dBm
#Ayg
Log
18 ST
dB/ [
Offst
26.2 ll‘
dB |

FAva [

100 .
Wl $2 S R

Start 823,000 MHz Stop 826.000 MHz
#Res BH 26 kHz #JBH 62 kHz #Sween 100 ms (1081 pts)

Markear Trace Typa H Axis Amplitude
1 (1 Freg 824.886 MHz -32.47 dBm

High Channel(Full RB), Band-Edge Emission

#- Agilent
Mkrl 824.808 MHz
Ref 38.2 dBm #Atten 20 dB -37.643 dBm
#Ayg
Log
16
0ffst \
0.2
dB |

PAva )
164

H1 S2
Start 523,800 MHz Stop 826.000 MHz
#Res BH 26 kHz #JBH 62 kHz #Sween 100 ms (1081 pts)

Markear Trace Typa H Axis Amplitude
1 (1 Freg 824.886 MHz -37.E64 dBm
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2-1-2) BW 1.4MHz

Mode:16 QAM
Frequency Band-Edge Frequency Limits Margin
Ch 1 Level (dB
anne (MH2) (MHz) evel (dBm) (dBm) (dB)
26697 814.70 814.0 -31.7 (at 814.0 MHz) -20.0 +11.7
26783 823.30 824.0 -33.4 (at 824.0 MHz) -20.0 +13.4
Low Channel(1RB Offset 0), Band-Edge Emission
#- Agilent
Mkrl 814.808 MHz
Ref 36.2 dBm #Atten 20 dB -31.725 dBm
#Ayg
Log
18 fritrman
4B/ [
0ffst /
7 |
L/ N,
P "Vl
oA LS el
v [
168 et
WL §2psmro e
Start 812000 MHz Stop $15.000 MHz
#Res BH 26 kHz #JBH 62 kHz #Sweep L0@ ms (1081 pts)
Markear Trace Typa H Axis Amplitude
1 1) Freq 514,888 MHz -31.7% dBm
Low Channel(Full RB), Band-Edge Emission
#- Agilent
Mkrl 814.808 MHz
Ref 36.2 dBm #Atten 20 dB -34.481 dBm
#Ayg
Log
16
0ffst f
0.2
dB |
1
I N“rmuprdx.n”a~wﬂ¢“*””“sk)
PAyg fommmmmsps a2
168
Hl 52
Start 812000 MHz Stop $15.000 MHz
#Res BH 26 kHz #JBH 62 kHz #Sweep L0@ ms (1081 pts)
Markear Trace Typa H Axis Amplitude
1 1) Freq 514,888 MHz -34.48 dBm
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High Channel(1RB Offset Max), Band-Edge Emission

#- Agilent
Mkrl 824,086 MHz
Ref 30.2 dBm #Atten 20 dB -33.448 JBm
#Ayg
Log
16 Faiiia's'
dB/ [
Offst
26.2
dB |

W Mm‘h

o M
PAva e
160 [, e
H1 32 [
Start 823,000 MHz Stop 826.000 MHz
#Res BH 26 kHz #JBH 62 kHz #Sween 100 ms (1081 pts)

Markear Trace Typa H Axis Amplitude
1 (1 Freg 824.886 MHz -33.44 dBm

High Channel(Full RB), Band-Edge Emission

#- Agilent
Merl §24.008 MHz
Fef 30.2 dBm #Atten 20 dB -35.282 dBm
#Fug
Log
16
dB/ ettt e iy
Offst k
8.2
dB \I

i

PAva —
164

H1 S2
Start 523,800 MHz Stop 826.000 MHz
#Res BH 26 kHz #JBH 62 kHz #Sween 100 ms (1081 pts)

Markear Trace Typa H Axis Amplitude
1 (1 Freg 824.886 MHz -35.28 dBm
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2-2-1) BW 3MHz

Mode: QPSK
Frequency Band-Edge Frequency Limits Margin
Ch 1 Level (dB
anne (MH2) (MHz) evel (dBm) (dBm) (dB)
26705 815.50 814.0 -20.8 (at 814.0 MHz) -20.0 +0.8
26775 822.50 824.0 -21.3 (at 824.0 MHz) -20.0 +1.3
Low Channel(1RB Offset 0), Band-Edge Emission
#- Agilent L
Mkrl 814.808 MHz
Ref 36.2 dBm #Atten 20 dB -20.799 dBm
#Ayg
Log
10 ™
4B/ [
0ffst
0.2 ’) \‘
dB i \
e ’
PAva ’J{ \“‘Whﬁ
160 ]
R el
Start 810,600 MHz Stop $15.000 MHz
#Res BH 36 kHz #JBH 108 kHz #Sweep L0@ ms (1081 pts)
Markear Trace Typa H Axis Amplitude
1 1) Freq 514,888 MHz -28.88 dBm
Low Channel(Full RB), Band-Edge Emission
#- Agilent
Mkrl 814.808 MHz
Ref 36.2 dBm #Atten 20 dB -26.075 dBm
#Ayg
Log
16
0ffst II
#° I
g
FAva N 1WW
168
Hl 52
Start 810,600 MHz Stop $15.000 MHz
#Res BH 36 kHz #JBH 108 kHz #Sweep L0@ ms (1081 pts)
Markear Trace Typa H Axis Amplitude
1 1) Freq 514,888 MHz -26.8% dBm
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High Channel(1RB Offset Max), Band-Edge Emission

#- Agilent

Ref 30.2 dBm

#Atten 20 dB

L
Mkrl 824.000 MHz
-21.327 dBm

#Ayg

Log
10 [

dB/ [

Dffst j H

8.2
o5 S

'-.—""'f1

M N

o |\

PAva
164

L

“"\.\

H1 s2

M_.M%

Start 523,800 MHz
#Res BH 368 kHz

#YBH 108 kHz

Stop 828.000 MHz
#Sween 100 ms (1081 pts)

Markear Trace Typa H Axis Amplitude
1 1 Freg 824.HB6 IMHz -21.33 dBm
High Channel(Full RB), Band-Edge Emission
#- Agilent
Mkrl 524.080 MHz
Ref 30.2 dBm #Atten 20 dB -28.617 dBm
#Fug
Log
18
Offst k
28.2
46 Ly
\\
R LT B W L0 PN
FAvg
188
Hl 52
Start 82380800 MHz Stop §28.008 MHz
#Res BH 30 kHz #VBH 106 kHz #Sweep LAB ms (1881 pts)
Markear Trace Typa H Axis Amplitude
1 1 Freg 824.HB6 IMHz -28.62 dBm
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2-2-2) BW 3MHz

Mode:16 QAM
Frequency Band-Edge Frequency Limits Margin
Ch 1 Level (dB
anne (MH2) (MH2) evel (dBm) (dBm) (dB)
26705 815.50 814.0 -21.7 (at 814.0 MHz) -20.0 +1.7
26775 822.50 824.0 -22.6 (at 824.0 MHz) -20.0 +2.6
Low Channel(1RB Offset 0), Band-Edge Emission
#- Agilent
Mkrl 814.080 MHz
Ref 36.2 dBm #Atten 20 dB -21.724 dBm
#Ayg
Log
16 [
dB/ [
Dffst
0.2 f \H
4B N
/] '
e ,,,,x/ T,
PHUQ r/irl \"-.-""‘h
168
T e R el
Start 810,600 MHz Stop $15.000 MHz
#Res BH 36 kHz #JBH 108 kHz #Sween 100 ms (1081 pts)
Markear Trace Typa H Axis Amplitude
1 1 Freq 514,888 MHz -21.72 dBm
Low Channel(Full RB), Band-Edge Emission
#- Agilent
Mkrl 814.080 MHz
Ref 36.2 dBm #Atten 20 dB -28.875 dBm
#Ayg
Log
16
dB/ USSR
Dffst f
0.2
4B \{j
WMWM
WMW
PH i i
100 p T
H1 32
Start 810,600 MHz Stop $15.000 MHz
#Res BH 36 kHz #JBH 108 kHz #Sween 100 ms (1081 pts)
Markear Trace Typa H Axis Amplitude
1 1 Freq 514,888 MHz -28.88 dBm
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High Channel(1RB Offset Max), Band-Edge Emission

# Agilent

Ref 30.2 dBm

#Atten 20 dB

Mkrl 824.000 MHz
-22.623 dBm

#Ayg

Log
16 £

dB/ [ ]

Dffst / k

28.2
dB }

gwwﬂf

™. s

s NN

PAva
164

)

H1 s2

R SESUR

Start 523,800 MHz
#Res BH 368 kHz

#YBH 108 kHz

Stop 828.000 MHz
#Sween 100 ms (1081 pts)

Marker Trace
1 (1

Typa H Axis
Fraeq 324,060 MHz

Amplitude
-22.62 dBm

High Channel(Full RB), Band-Edge Emission

#- Agilent

Ref 30.2 dBm

#Atten 20 dB

Mkrl 824.000 MHz
-31.883 dBm

#Ayg

Log
16

dBS

Dffst \

28.2
dB \

PAva
164

H1 s2

Start 523,800 MHz
#Res BH 368 kHz

#YBH 108 kHz

Stop 828.000 MHz
#Sween 100 ms (1081 pts)

Marker Trace
1 (1

Typa H Axis
Fraeq 324,060 MHz

Amplitude
-31.89 dBm
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2-3-1) BW 5MHz
Mode: QPSK
Frequency Band-Edge Frequency Limits Margin
h 1 Level (dB
Channel | (\ip) evel (dBm) @Bm) | @B
26715 816.50 -24.0 (at 814.0 MHz) -20.0 +4.0
26765 821.50 -23.5 (at 824.0 MHz) -20.0 +3.5
Low Channel(1RB Offset 0), Band-Edge Emission
#- Agilent L
Mkrl §14.88 MHz
Fef 30.2 dBm #Atten 20 dB -24.8046 dBm
#Fug
Log
16 A
dB/ JJ l\
Offst
8.2
46 i \\
Ji g
FAvg \ ”}wx
108 ™ TS
Hl S2p——
Start 885.80 MHz Stop 815.88 MHz

#Res BH 51 kHz

#YBH 168 kHz

#Sween 100 ms (1081 pts)

Marker Trace
1 (1

Type
Freg

HOAxig
814.88 MHz

Amplitude
-24.85 dBm

#- Agilent

Ref 30.2 dBm

Low Channel(Full RB), Band-Edge Emission

#Atten 20 dB

Mkrl 814.88 MHz
-29.349 dBm

#Ayg

Log
16

dB/

Dffst

28.2

dB

=

PAva
164

,J»”*’“"JJ

H1 s2

Start 50560 MH
#Res BH 51 kHz

]

#YBH 168 kHz

#Sween 100 ms (1081 pts)

Stop 815.08 MHz

Marker Trace
1 (1

Type
Freg

HOAxig
814.88 MHz

Amplitude
-29.35 dBm
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High Channel(1RB Offset Max), Band-Edge Emission

#- Agilent

Ref 30.2 dBm

L
Mkrl 824.98 MHz
#Atten 20 dB -23.483 dBm

#Ayg

Log
16

il

dB/

[

Dffst

[\
28.2 J
dB f Eg

/ A

PAva
164

I S AN S

H1 s2

Start $23.60 MH

]

#Res BH 51 kHz

Stop 833.00 MHz
#YBH 168 kHz #3weep 108 ms (1001 pts)

Marker
1

Trace

12

Typa H Axis Amplitude
Freg 824,08 MHz -253.48 dBm

#- Agilent

Ref 30.2 dBm

High Channel(Full RB), Band-Edge Emission

Mkrl 824.98 MHz
#Atten 20 dB -31.435 dBm

#Ayg

Log
16

dB/

Dffst

28.2
dB

PAva
164

H1 s2

Start $23.60 MH

]

Stop 833.00 MHz

#Res BH 51 kHz #VBH 166 kHz #Sweep LAB ms (1881 pts)
Markear Trace Typa H Axis Amplitude
1 (1 Freg 824,08 MHz -31.43 dBm
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2-3-2) BW 5MHz

Mode:16 QAM
Frequency Band-Edge Frequency Limits Margin
h 1 Level (dB
Channe (MH2) (MH2) evel (dBm) @Bm) | (dB)
26715 816.50 814.0 -24.6 (at 814.0 MHz) -20.0 +4.6
26765 821.50 824.0 -24.1 (at 824.0 MHz) -20.0 +4.1
Low Channel(1RB Offset 0), Band-Edge Emission
#- Agilent
Mkrl 814.88 MHz
Ref 38.2 dBm #Atten 20 dB -24.598 dBm
#Ayg
Log
16
dB/ !} l\
Dffst
0.2
dB \\
R vz
]
PAva
169 P ST e
WL 52 o
Start 565,00 MHz Stop 815.08 MHz
#Res BH 51 kHz #JBH 166 kHz #Sween 100 ms (1081 pts)
Markear Trace Typa H Axis Amplitude
1 1) Freg 814.88 MHz -24.68 dBm

Low Channel(Full RB), Band-Edge Emission

#- Agilent
Mkrl 814.86 MHz
Ref 30.2 dBm #Atten 20 dB -38.918 JBm
#Ayg
Log
16
dB/ T
Offst {
26.2
dB i

v“‘“!‘;'h—”

PAva

100 o
H1 32 [
Start 805,68 MH Stop $15.00 MHz
#Res BH 51 kHz #JBH 166 kHz #Sween 100 ms (1081 pts)

Markear Trace Typa H Axis Amplitude
1 (1 Freg 814.68 MHz -36.91 dBm

]
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High Channel(1RB Offset Max), Band-Edge Emission

# Agilent

Mkrl 824.08 MHz
Ref 38.2 dBm #Atten 20 dB -24.182 dBm
#Ayg
Log
10 M
dB/ I
Dffst
0.2
dB fr

A |
iy e = v 18
166

Hl 52
Start 823,80 MHz Stop §33.00 MHz
#Res BH 51 kHz #JBH 166 kHz #Sween 100 ms (1081 pts)

Markear Trace Typa H Axis Amplitude
1 (1 Freg 824.88 MHz -24.18 dBm

High Channel(Full RB), Band-Edge Emission

#- Agilent

Mkrl &24.86 MHz
Ref 30.2 dBm #Atten 20 dB -32.730 dBm
#Ayg
Log
16
dB/ b
Offst \
26.2
dB

|
.cq'_':-l

PAva —
164

H1 S2
Start 523,80 MHz Stop 833.00 MHz
#Res BH 51 kHz #JBH 166 kHz #Sween 100 ms (1081 pts)

Markear Trace Typa H Axis Amplitude
1 (1 Freg 824.88 MHz -32.73 dBm
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2-4-1) BW 10MHz
Mode: QPSK
Frequency Band-Edge Frequency Limits Margin
h 1 Level (dB
Channel | (\Hy) (MH?) evel (dBm) @Bm) | (B)
26740 819.00 814.0 -32.0 (at 814.0 MHz) -20.0 +12.0
26740 819.00 824.0 -28.1 (at 824.0 MHz) -20.0 +8.1
Low Channel(1RB Offset 0), Band-Edge Emission
#- Agilent L
Mkrl §14.88 MHz
Ref 30.2 dBm #Atten 20 dB -33.499 dBm
#Fug
Log
T A
4B/ [
Offst
28.2 } \
dB X
i
FAvg \ ”/ﬁ
160 SN _—
Hl 52
Start 50500 MHz Stop §15.88 MHz
#Res BH 186 kHz #WBH 300 kHz #Sweep LAB ms (1881 pts)
Markear Trace Typa H Axis Amplitude
1 (1 Freg 514.88 MHz -33.50 dBn
Low Channel(Full RB), Band-Edge Emission
#- Agilent
Mkrl §14.88 MHz
Ref 30.2 dBm #Atten 20 dB -32.844 dBm
#Fug
Log
18
dB/
Offst f
- r
s/
MWWW'
PAvyg P
188
Hl 52
Start 50500 MHz Stop §15.88 MHz

#Res EW 188 kHz

#YBH 308 kHz

#Sween 100 ms (1081 pts)

Marker Trace
1 (1

HOAxig
814.88 MHz

Typa
Freg

Amplitude
-32.84 dBm
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High Channel(1RB Offset Max), Band-Edge Emission

#- Agilent L
Mkr2 827.83 MHz

Ref 30.2 dBm #Atten 20 dB -28.071 dBm
#Ayg

Log
&/ J( H\

Dffst j K

28.2
dB H

:
N I S ) 7~

oo

T
Hl 52
Start 523,08 MHz Stop §33.88 MHz
#Res BH 186 kHz #WBH 300 kHz #Sweep LAB ms (1881 pts)
Markear Trace Typa H Axis Amplitude
1 (1 Freg 824,08 MHz -32.33 dBm
2 (S Freqg 827.83 MHz -28.87 dBm

High Channel(Full RB), Band-Edge Emission

#- Agilent
Mkrl &24.86 MHz
Ref 30.2 dBm #Atten 20 dB -32.153 dBm
#Ayg
Log
16
dB/
Offst \
26.2
dB \

PAva
164
H1 S2
Start 523,80 MHz Stop 833.00 MHz
#Res BH 166 kHz #BH 308 kHz #Sween 100 ms (1081 pts)

Markear Trace Typa H Axis Amplitude
1 (1 Freg 824.88 MHz -32.15 dBm
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2-4-2) BW 10MHz
Mode:16 QAM
Frequency Band-Edge Frequency Limits Margin
h 1 Level (dB
Channel | (\ryy) (MH?) evel (dBm) @Bm) | (dB)
26740 819.00 814.0 -33.9 (at 814.0 MHz) -20.0 +13.9
26740 819.00 824.0 -28.9 (at 824.0 MHz) -20.0 +8.9
Low Channel(1RB Offset 0), Band-Edge Emission
#- Agilent
Mkrl §14.88 MHz
Ref 30.2 dBm #Atten 20 dB -34.286 dBm
#Avg
Log
T &
4B/ [
Offst
28.2 ) M
dB /
i/
P
FAva \’ ﬂ,,f
160 SN I
Hl 52
Start 50500 MHz Stop §15.88 MHz
#Res BH 168 kHz #BH 308 kHz #Sweep LAB ms (1881 pts)
Markear Trace Typa H Axis Amplitude
1 i< Freg 814.88 MHz -34.29 dBn

#- Agilent

Ref 30.2 dBm

Low Channel(Full RB), Band-Edge Emission

#Atten 20 dB

Mkrl 814.88 MHz
-33.863 dBm

#Ayg

Log
16

dB/

Dffst

28.2

dB

PAva
164

,-—”\'"/

H1 s2

Start 865.80 MHz
#Res EW 188 kHz

#YBH 308 kHz #3weep 108 ms (1001 pts)

Stop 815.08 MHz

Marker Trace
1 (1

Typa H Axis
Fraeq 314.6868 MHz

Amplitude
-33.86 dBm
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High Channel(1RB Offset Max), Band-Edge Emission

#- Agilent T
Mkr2 827.83 MHz

Ref 30.2 dBm #Atten 20 dB -28.935 dBm
#Ayg

Log
&/ i{ \1
Dffst j \

28.2 \
:

dB
N Ik ~_

[ 12

160 S —
Hl 52
Start 523,08 MHz Stop §33.88 MHz
#Res BH 186 kHz #WBH 300 kHz #Sweep LAB ms (1881 pts)
Markear Trace Typa H Axis Amplitude
1 1 Freg 824,08 MHz -33.37 dBm
2 1 Freqg 827.83 MHz -28.93 dBm

High Channel(Full RB), Band-Edge Emission

4 Agilent
Mkrl 82488 MHz
Ref 38.2 dBm #Atten 20 dB -32.661 dBm
#Ayg
Log
16
dB/
0ffst \
0.2
dB \

PAva
164
H1 S2
Start 523,80 MHz Stop 833.00 MHz
#Res BH 166 kHz #BH 308 kHz #Sween 100 ms (1081 pts)

Markear Trace Typa H Axis Amplitude
1 (1 Freg 824.88 MHz -32.EE dBm
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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
Part 22
Min. Limit Margin >29.6 dB at _8255/8475 MHz
at _8265/8465 MHz
at _8290/8440 MHz
at _8315/8415 MHz
Remarks :
Part 90
Min. Limit Margin >29.7 dB at _8215/8233 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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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

r 3m :
! I
[} 1 —
! |
! I
! I
' : Antenna height
: I im -4m
- i
1 I
: Log-periodic Antenna ' o
! 300 - 1000 MHz H
| |
| |
1
! Biconical Antenna !
30 -300 MHz
EUT N
T Measuring
0.8m Table Receiver

Turn Table I/ v

Reference Plane

Radiated Emission above 1 GHz

< 3m :
| | _
! l ~
|

|
: ' Antenna height
| : Im - 4m
|
| |
! |
! |
! |
! |
I I
|
| Horn Antenna
: Above 1 GHz J l_

A4
EUT
T Measuring
Receiver
0.8m | Table Absorber 1
Turn Table

Reference Plane

NOTE
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

Antenna height
Im - 4m

Log-periodic Antenna - N
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7.7.4 Test Data
1. Part 22

1-1) 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.
26797 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
26915 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
27033 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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1-2) 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.
26805 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
26915 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
27025 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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1-3) 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.
26815 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
26915 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
27015 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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1-4) 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.
26840 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
26915 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
26990 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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1-5) BW 15MHz(1RB)
(LTE 15MHz)

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.
26865 831.500 1663.000 -51.3 -52.9 -13.0 +38.3 C
2494 _.500 -52.9 -54.5 -13.0 +39.9 C
3326.000 < -55.1 < -55.1 -13.0 > +42.1 C
4157 .500 -45.8 -45.3 -13.0 +32.3 C
4989.000 < -47.9 < -47.9 -13.0 > +34.9 C
5820.500 < -47.6 < -47.6 -13.0 > +34.6 C
6652.000 < -45.8 < -45.8 -13.0 > +32.8 C
7483.500 < -45.9 < -45.9 -13.0 > +32.9 C
8315.000 < -42.6 < -42.6 -13.0 > +29.6 C
26915 836.500 1673.000 -53.0 -53.8 -13.0 +40.0 C
2509.500 -55.9 < -56.1 -13.0 +42.9 C
3346.000 < -55.1 < -55.1 -13.0 > +42.1 C
4182.500 -45.2 -44 .3 -13.0 +31.3 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
26965 841.500 1683.000 -50.2 -52.4 -13.0 +37.2 C
2524 _.500 -53.1 -52.6 -13.0 +39.6 C
3366.000 < -54.9 < -54.9 -13.0 > +41.9 C
4207 .500 -42.9 -42.7 -13.0 +29.7 C
5049.000 < -47.9 < -47.9 -13.0 > +34.9 C
5890.500 < -45.4 < -45.4 -13.0 > +32.4 C
6732.000 < -45.9 < -45.9 -13.0 > +32.9 C
7573.500 < -46.0 < -46.0 -13.0 > +33.0 C
8415.000 < -42.6 < -42.6 -13.0 > +29.6 C
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Calculated result at 8315.0 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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2. Part 90
2-1) 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.
26697 814.700 1629.400 -52.7 -54.0 -13.0 +39.7 C
2444 _.100 < -56.1 -56.0 -13.0 +43.0 C
3258.800 < -55.1 < -55.1 -13.0 > +42.1 C
4073.500 -46.0 -45_4 -13.0 +32.4 C
4888.200 < -47.9 < -47.9 -13.0 > +34.9 C
5702.900 < -47.7 < -47.7 -13.0 > +34.7 C
6517.600 < -45.8 < -45.8 -13.0 > +32.8 C
7332.300 < -45.9 < -45.9 -13.0 > +32.9 C
8147.000 < -46.0 < -46.0 -13.0 > +33.0 C
26740 819.000 1638.000 -53.2 -54.0 -13.0 +40.2 C
2457.000 < -56.1 < -56.1 -13.0 > +43.1 C
3276.000 < -55.1 < -55.1 -13.0 > +42.1 C
4095.000 -43.7 -43.2 -13.0 +30.2 C
4914 .000 < -47.9 < -47.9 -13.0 > +34.9 C
5733.000 < -47.6 < -47.6 -13.0 > +34.6 C
6552.000 < -45.8 < -45.8 -13.0 > +32.8 C
7371.000 < -45.9 < -45.9 -13.0 > +32.9 C
8190.000 < -46.0 < -46.0 -13.0 > +33.0 C
26783 823.300 1646.600 -53.7 -53.7 -13.0 +40.7 C
2469.900 < -56.1 -55.6 -13.0 +42.6 C
3293.200 < -55.1 < -55.1 -13.0 > +42.1 C
4116.500 -44 .1 -43.7 -13.0 +30.7 C
4939.800 < -47.9 < -47.9 -13.0 > +34.9 C
5763.100 < -47.5 < -47.5 -13.0 > +34.5 C
6586.400 < -45.7 < -45.7 -13.0 > +32.7 C
7409.700 < -45.9 < -45.9 -13.0 > +32.9 C
8233.000 < -42.7 < -42.7 -13.0 > +29.7 C
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Calculated result at 8233.0 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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2-2) 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.
26705 815.500 1631.000 -52.9 -53.4 -13.0 +39.9 C
2446 .500 < -56.1 < -56.1 -13.0 > +43.1 C
3262.000 < -55.1 < -55.1 -13.0 > +42.1 C
4077 .500 -45.8 -45.2 -13.0 +32.2 C
4893.000 < -47.9 < -47.9 -13.0 > +34.9 C
5708.500 < -47.6 < -47.6 -13.0 > +34.6 C
6524 .000 < -45.8 < -45.8 -13.0 > +32.8 C
7339.500 < -45.9 < -45.9 -13.0 > +32.9 C
8155.000 < -46.0 < -46.0 -13.0 > +33.0 C
26740 819.000 1638.000 -53.4 -54.1 -13.0 +40.4 C
2457 .000 -55.8 < -56.1 -13.0 +42.8 C
3276.000 < -55.1 < -55.1 -13.0 > +42.1 C
4095.000 -43.8 -43.6 -13.0 +30.6 C
4914.000 < -47.9 < -47.9 -13.0 > +34.9 C
5733.000 < -47.6 < -47.6 -13.0 > +34.6 C
6552.000 < -45.8 < -45.8 -13.0 > +32.8 C
7371.000 < -45.9 < -45.9 -13.0 > +32.9 C
8190.000 < -46.0 < -46.0 -13.0 > +33.0 C
26775 822.500 1645.000 -53.4 -53.5 -13.0 +40.4 C
2467 .500 -54.4 -54.5 -13.0 +41.4 C
3290.000 < -55.1 < -55.1 -13.0 > +42.1 C
4112 .500 -44 .9 -44.6 -13.0 +31.6 C
4935.000 < -47.9 < -47.9 -13.0 > +34.9 C
5757 .500 < -47.5 < -47.5 -13.0 > +34.5 C
6580.000 < -45.7 < -45.7 -13.0 > +32.7 C
7402 .500 < -45.9 < -45.9 -13.0 > +32.9 C
8225.000 < -42.8 < -42.8 -13.0 > +29.8 C
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Calculated result at 8225.0 MHz, as the worst point shown on underline:
Minimum Margin: -13.0 - (<-42.8) = >29.8 (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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2-3) 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.
26715 816.500 1633.000 -53.1 -53.5 -13.0 +40.1 C
2449 _.500 < -56.1 < -56.1 -13.0 > +43.1 C
3266.000 < -55.1 < -55.1 -13.0 > +42.1 C
4082.500 -45.1 -45.2 -13.0 +32.1 C
4899.000 < -47.9 < -47.9 -13.0 > +34.9 C
5715.500 < -47.6 < -47.6 -13.0 > +34.6 C
6532.000 < -45.8 < -45.8 -13.0 > +32.8 C
7348.500 < -45.9 < -45.9 -13.0 > +32.9 C
8165.000 < -45.9 < -45.9 -13.0 > +32.9 C
26740 819.000 1638.000 -53.3 -54.0 -13.0 +40.3 C
2457 .000 < -56.1 < -56.1 -13.0 > +43.1 C
3276.000 < -55.1 < -55.1 -13.0 > +42.1 C
4095.000 -43.7 -43.3 -13.0 +30.3 C
4914.000 < -47.9 < -47.9 -13.0 > +34.9 C
5733.000 < -47.6 < -47.6 -13.0 > +34.6 C
6552.000 < -45.8 < -45.8 -13.0 > +32.8 C
7371.000 < -45.9 < -45.9 -13.0 > +32.9 C
8190.000 < -46.0 < -46.0 -13.0 > +33.0 C
26765 821.500 1643.000 -53.6 -53.7 -13.0 +40.6 C
2464 .500 -54.6 -56.0 -13.0 +41.6 C
3286.000 < -55.1 < -55.1 -13.0 > +42.1 C
4107 .500 -44 .9 -44._.7 -13.0 +31.7 C
4929.000 < -47.9 < -47.9 -13.0 > +34.9 C
5750.500 < -47.5 < -47.5 -13.0 > +34.5 C
6572.000 < -45.7 < -45.7 -13.0 > +32.7 C
7393.500 < -45.9 < -45.9 -13.0 > +32.9 C
8215.000 < -42.7 < -42.7 -13.0 > +29.7 C
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Calculated result at 8215.0 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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2-4) 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.

26740 819.000 1638.000 -53.0 -53.2 -13.0 +40.0 C

2457.000 <-56.1 < -56.1 -13.0 > +43.1 C

3276.000 <-55.1 <-55_1 -13.0 > +42.1 C

4095.000 -43.9 -43.4 -13.0 +30.4 C

4914.000 < -47.9 < -47.9 -13.0 > +34.9 C

5733.000 < -47.6 < -47.6 -13.0 > +34.6 C

6552.000 < -45.8 < -45.8 -13.0 > +32.8 C

7371.000 < -45.9 < -45.9 -13.0 > +32.9 C

8190.000 < -46.0 < -46.0 -13.0 > +33.0 C

Calculated result at 4095.0 MHz, as the worst point shown on underline:
Minimum Margin: -13.0 - (-43.4) = 30.4 (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)
For the requirements, [ - Applicable [ M - Tested. [ - Not tested by applicant request. ]

(1 - Not Applicable

7.8.1 Test Results

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

Part 22
The Frequency Stability level is +/-0.01  ppm at 836.500 MHz
Uncertainty of Measurement Results + 0.03  ppm(20)
Remarks :

Part 90
The Frequency Stability level is -0.01 ppm at 819.000  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.
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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.

_______________________________

Environmental Chamber

|
)

EUT

Regulated
Power Supply

DC Voltage
Meter
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7.8.4 Test Data

Part22
(LTE)

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

1. Frequency Stability Measurement versus Temperature

Transmitting Frequency : 836.500 MHz (26915 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 - 0.01 - 0.01 - 0.01 2.50 2.49
-20 + 0.00 + 0.01 + 0.01 + 0.01 2.50 2.49
-10 + 0.01 + 0.01 + 0.00 + 0.00 2.50 2.49
0 + 0.01 + 0.01 + 0.00 + 0.01 2.50 2.49
10 + 0.00 - 0.01 + 0.00 + 0.00 2.50 2.49
20 + 0.00 + 0.01 + 0.01 + 0.01 2.50 2.49
30 - 0.01 - 0.01 + 0.00 + 0.00 2.50 2.49
40 + 0.00 + 0.00 + 0.00 - 0.01 2.50 2.49
50 - 0.01 + 0.00 - 0.01 - 0.01 2.50 2.49
2. Frequency Stability Measurement versus Power Supply Voltage
Transmitting Frequency : 836.500 MHz (26915 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 + 0.01 + 0.01 + 0.01 2.50 2.49
3.7(Ending) + 0.01 + 0.01 + 0.01 + 0.01 2.50 2.49

Test condition example as the maximum deviation point shown on underline:
Ambient Temperature 1 -30°C /2 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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Part90
(LTE)

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

1. Frequency Stability Measurement versus Temperature

Transmitting Frequency : 819.000 MHz (26740 ch)
DC Supply Voltage : 4.0VvDC
Ambient Deviation [ppm] Limits Margin
Temperature Startup 2 minutes 5 minutes 10 minutes [ppm] [ppm]
[°Cl
-30 - 0.01 - 0.01 - 0.01 - 0.01 2.50 2.49
-20 + 0.00 - 0.01 - 0.01 - 0.01 2.50 2.49
-10 - 0.01 - 0.01 - 0.01 - 0.01 2.50 2.49
0 - 0.01 - 0.01 - 0.01 - 0.01 2.50 2.49
10 - 0.01 - 0.01 - 0.01 + 0.00 2.50 2.49
20 + 0.00 + 0.00 - 0.01 - 0.01 2.50 2.49
30 - 0.01 - 0.01 - 0.01 - 0.01 2.50 2.49
40 - 0.01 - 0.01 - 0.01 - 0.01 2.50 2.49
50 - 0.01 - 0.01 - 0.01 - 0.01 2.50 2.49
2. Frequency Stability Measurement versus Power Supply Voltage
Transmitting Frequency : 819.000 MHz (26740 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 - 0.01 2.50 2.49
3.7(Ending) - 0.01 + 0.00 - 0.01 - 0.01 2.50 2.49

Test condition example as the maximum deviation point shown on underline:
Ambient Temperature 1 -30°C /Startup
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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