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REPORT SUMMARY

Purpose of Test: To demonstrate the EUT in compliance with Part 24 Subpart E of the FCC’s
Disclaimer : The test results relate only to the items tested.

Applicable Standards : Part 24, Part 2, ANSI 63.4:2009, TIA-603-D-2010

TEST ENVIRONMENT AND TEST SETUP

Test Firm Registration # : 748649

3m & 10m Open Site : 386-1, Ho-dong, Cheoin-gu, Yongin-si, Gyeonggi-do,
Test Facilities : Korea

3m semi-Anechoic chamber : B 114~115, 810 Kwanyang-Dong, dongan-
Gu, Anyang-Si, Kyunggi-Do, 431-060, Korea

Open Site : Temperature 25 °C, Humidity : 58 %

3m anechoic chamber : Temperature 26 °C, Humidity : 55 %

The EUT was set in continuous transmit mode of operation unless stated

Laboratory Test Conditions :

Test Exercise :

otherwise.
Modification to the EUT : No moidification was made.
Supporting Accessories : None
REVISION HISTORY
Revison Date Desriptions
0 2014.06.02 Original release
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1. General Remarks
The test results in this report apply to the particular Equipment Under Test (EUT) as declared in this report.
The test results presented in this report relate only to the item tested.

2. Test Site
2.1 Location

JNDL Laboratory. CO., LTD. .(Test Firm Registration # : 748649)
3m anechoic chamber : B 114~115, 810 Kwanyang-Dong, dongan-Gu, Anyang-Si, Kyunggi-Do, Korea
3m & 10m Open site : 386-1, Ho-dong, Cheoin-gu, Yongin-si, Gyeonggi-do, Korea

2.2 List of Test equipment used for tests

No. Instrument Model No. Dye to Manufactor Serial No.
Calibration
PSA SPECTRUM ANALYZER Agilent
X (3 bz - 265 GHY) E4440A 2014-10-15 Technologies MY46185375
SPECTRUM ANALYZER Rohde &
X (50 Ha ~ 40.0 GH2) FSP40 2015-01-08 Schwars 100308
X S'g’g’ﬁ'ﬁﬂ%iﬁ? MG3694B 2014-10-15 Anritsu Corp 062513
X P(%VCVERQ’EESR NRP2 2014-10-15 Rohde & 100973
POWER SENSOR Rohde &
X (50 Mz ~ 40 GHY) NRP-Z85 2014-10-15 Sohiats 101121
X P(S%E? fg'&'jﬁ;‘ NRP-Z92 2014-10-15 Rohde & 100093
EMI TEST RECEIVER Rohde &
X (20 Mz ~ 1000 MH2) ESVS30 2014-10-15 Sehwara 828525/005
COMMUNICATION TEST SET Agilent
[ (WCDMA/CDMA/EVDO/PCS) ES515C 2014-07-31 Technologies MY50260242
COMMUNICATION TEST SET Rohde &
X (LTE) CMW500 2014-07-31 et 140388
X PO\("é%Ffl'ggﬁgER 1506A 2014-10-15 WEINSCHEL KW957
X (3%':\-/'?43 fToToEoNl\l/l\l:z) VULB 9168 2015-02-17 Schwarzbeck 9168-505
] ID(;%OQE?[\IIETS)A UHAP 2016-04-01 Schwarzbeck 950
X '?fgﬂﬁ“lg%\ﬁ‘z? BBHA 9120D 2014-12-12 Schwarzbeck 568
X '?fgﬂﬁ“ggﬂg 3117 2014-10-24 ETS-Lindgren 00135889
X M('lcrg‘gg‘f’ g”g’::;')er TK-PA18 2014-09-05 TESTEK 1200020
X '-(‘l"é" g'g'zs‘iﬁ‘g"g'g'gr AMF-GF-18004000-57- | 2015-05-06 MITEQ 1814914
High Power Amplifier S
X (0.7 GHz ~ 2.5 GH?) ZHL-30W-252-S+ N/A Mini Circuit 804501219
O (1|_5“?;T—|Zafslgllct;e|—r|z) WHKX1.5/15G-6SS 2015-03-17 WAINWRIGHT 4
X (:;*c'fgzpfsf;gﬁ;) WHK3.0/18G-10SS 2014-06-07 WAINWRIGHT 344

=> All equipment is calibrated with traceable calibrations.

2.3 Test Date

Date of Application:
Date of Test:

2014-04 - 18
2014-04 - 22 ~

2014 - 05- 29

JNDL Laboratory CO., LTD
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3. Description of the Equipment Under Test

Manufacturer :

Franklin Technology Inc.

Product Description :

LTE/WIFI MOBILE ROUTER consists of LTE Band 12, L

Cellular CDMA, PCS CDMA, 1XRTT and EVDO Rev. 0 & Rev. A,

TE Band 25,

WIFI(2.4 GHz)
FCCID: XHG-R774
Model Name : R774
Multiple Model Name : None

Operationg Frequency :

TX:1852.50 MHz ~ 1 912.50 MHz
RX:1932.50 MHz ~ 1 992.50 MHz

Modulation Type :

QPSK, 16QAM

Max. RF Output Power

+ 0.890W EIRP LTE Band 25(29.49 dBm)

Emission Designator

* 4M52G7D LTE Band 25 (Channel Bandwidth : 5 MHz)

EUT Power Source :

Primary power — 3.7 VVdc Battery

Secondary Power — Via AC Mains Powered DC 5V adapter

Test Item :

Protype

Type of Equipment :

Mobile

Antennas :

PIFA Internal Antenna
Max peak gain : -1.7 dBi

Antenna Connector :

DIP Connection(INTENNA)

=> All the testing were performed according to the procedures in FCC Parts 24 & Parts 2
The EUT was operation with Communication Simulator (CMW500)

=>» EUT not support the additional bandwidth 1.4 MHz, 3 MHz, 10 MHz system.

= EUT only support 5 MHz bandwidth system.

JNDL Laboratory CO., LTD
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4. List of Measurements

Guide Lines FCC Rules Part Test Conditon Result
Conducted Output Power 2.1046 Conducted PASS
Equivalent Isotropically Radiated Power 24.232 Radiated PASS
Peak to Average Ratio 24.232(d) Conducted PASS
Modulation Characteristics 2.1047 Conducted PASS
Occupied Bandwidth 24.238(a) / 2.1049 Conducted PASS
Band Edges Compliance 24.238(b) / 2.1051 Conducted PASS
Spurious Emission at Antenna Terminals 24.238(a) / 2.1051 Conducted PASS
Field Strength of Spurious Radiation 24.238(a) / 2.1053 Radiated PASS
Frequency Stability 24.235/ 2.1055 Conducted PASS

JNDL Laboratory CO., LTD
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5. Descritpion of Tests

5.1 Conducted power / Modulation Characteristics

COMMUNICATION
SIMULATOR

EUT

0

OO

] TEST CABLE

]

5.2 Peadk to Average Ratio / Occupied Bandwidth / Band Edges Compliance /
Spurious Emission at Antenna Terminals

COMMUNICATION
SIMULATOR

==

OO

SPECTRUM %
ANALYZER

EUT

Power
Divider

=4
ﬂ TEST CABLE

RF cable

JNDL Laboratory CO., LTD
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5.3 Equivalent Isotropically Radiated Power / Field Strength of Spurious radiation

5.3.1 Test setup for 30 MHz ~ 1 GHz

The diagram below shows the test setup that is utilized to make the measurements for emission from 30 MHz to
1 GHz emissions

Turn Table
1m — 4m
EUT
f ? Coaxial
Power Cable 0.8m Cable

— —— )

Ground Plane

Power

EMI Recelver

5.3.2 Test setup for 1 GHz ~ 20 GHz

The diagram below shows the test setup that is utilized to make the measurements for emission from 1 GHz to
20 GHz emissions. As required by subpart 15.33 emissions were measured to 20 GHz.(10th carrier frequency)
* EIRP measurement not use filter, it only use Field Strength of Spurious emissions.

‘ i

A
Antenna
Master
Rotate Horn
0 ~ 360 deg Antenna
I 1.0m ~3.5m
|
I SPECTRUM
! i A ANALYZER
AMPLIFIER B
EUT 3.0m FLTER[LT T T 1] 00
— I,
N
o
E | NON-wOOD 3
@ TURN
Q@ TABLE
]
00 COMMUNICATION
. SIMULATOR

JNDL Laboratory CO., LTD
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5.4 Frequency Stability

TEMP & HUMIDITY CHAMBER
COMMUNICATION EUT
SIMULATOR
00
| | TEST CABLE

5.5 Worst-case Configuration and mode
Radiated emission and conducted emission were performed with the EUT set to transmit at the channel with
highest output power as worst-case scenario.

The fundamental of the EUT was investigated in three orthogonal orientations XY,YZ,ZX, it was determined that
XY orientation was worst-case orientation

Based on the baseline scan, the worst-case were:

QPSK Modulation : RB 1#0 (Resource Block Size / Resource Block Offset)
16QAM Modulation : RB 1#0 (Resource Block Size / Resource Block Offset)

5.6 EUT operating conditions
The Eut makes a call to the communication simulator. The communication simulator station system controlled a EUT to
export maximum output power under transmittision mode and specific channel frequency.

5.7 Methods and Procedure

Reference : 47 FCC PART 24 subpart E

Title : BROADBAND PCS

Reference : 47 FCC PART 2

Title - FREQUENCY ALLOCATIONS AND RADIO TREATY MATTERS; GENERAL RULES
AND REGULATIONS

Reference : ANSI / TIA-603-D-2010

Title : Land mobile fm or pm communications equipment measurement and performance standards

Reference : FCC KDB 971168 D01 v02r01, 7 June 2013

Title: Measurement Guidance for Certification of Licensed Digital Transmitters

JNDL Laboratory CO., LTD Page 9 of 46 J NDL-QI-TR-F08(0)
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6. Conducted Output power

6.1 Test Procedure
A base station simulator was used to establish communication with The EUT. The base station simulator

parameters were set to produce the maximum power from the EUT. This device was tested under all
configurations and the highest power is reported. Conducted Output Powers of EUT are reported below.

EUT
COMMUNICATION
SIMULATOR
QO
] ]

* Simulator call mode : all bit up (MAX Power mode)
* TEST Cable : Connect PCS Antenna PORT (0.6dB loss / 30 cm / MCX to SMA Cable)

6.2 Test Result

Unit : dBm
Resource Resource Low ch : Mid ch : Highch :
. 26065 26365 26665
Modulation Block Block = = :
Size Offset Freq(MHz) : Freq(MH?z) : Freq(MHz) :
1852.50 1 882.50 1912.50
1 0 23.43 23.31 23.29
1 13 23.46 23.22 23.42
1 24 23.30 23.27 23.00
QPSK 12 0 22.39 22.28 22.30
12 6 22.46 22.24 22.38
12 13 22.48 22.21 22.26
25 0 22.27 22.18 22.07
1 0 21.97 22.45 22.75
1 13 21.99 22.40 22.71
1 24 22.02 22.43 22.40
16QAM 12 0 21.34 21.38 21.40
12 6 21.38 21.37 21.35
12 13 21.45 21.34 21.28
25 0 21.45 21.27 21.17

* Average power

JNDL Laboratory CO., LTD Page 10 of 46 J NDL-QI-TR-F08(0)
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6.3 Test Plots

* CH:26065(1 852.50 MHz)

QPSK/RB1#0 QPSK/RB1#13
QPSK/RB1#24 QPSK/RB12#0
QPSK/RB12#6 QPSK/RB12#13

JNDL Laboratory CO., LTD
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* CH:26065(1 852.50 MHz)

QPSK/RB25#0 16QAM/RB1#0
16QAM/RB1#13 16QAM/RB1#24
16QAM/RB12#0 16QAM/RB124#6
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* CH:26065(1 852.50 MHz)

16QAM/RB12#13 16QAM/RB25#0
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* CH:26365(1 882.50 MHz)

QPSK/RB1#0 QPSK/RB1#13
QPSK/RB1#24 QPSK/RB12#0
QPSK/RB12#6 QPSK/RB12#13
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* CH:26365(1 882.50 MHz)

QPSK/RB25#0 16QAM/RB1#0
16QAM/RB1#13 16QAM/RB1#24
16QAM/RB12#0 16QAM/RB124#6
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* CH:26365(1 882.50 MHz)

16QAM/RB12#13 16QAM/RB25#0
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* CH:26665(1 912.50 MHz)

QPSK/RB1#0 QPSK/RB1#13
QPSK/RB1#24 QPSK/RB12#0
QPSK/RB12#6 QPSK/RB12#13
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* CH:26665(1 912.50 MHz)

QPSK/RB25#0 16QAM/RB1#0
16QAM/RB1#13 16QAM/RB1#24
16QAM/RB12#0 16QAM/RB124#6
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* CH:26665(1 912.50 MHz)

16QAM/RB12#13 16QAM/RB25#0
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7. Equivalent Isotropically Radiated power

7.1 Test Procedure

a. All measurements were done at low, middle and high operational frequency range. RBW and VBW is 10MHz
for LTE Band 25.

b. Substitution method is used for EIRP measurement. In the open-site chamber, EUT placed on the 0.8m height
of Turn Table, rotated the table around 360 degrees to search the maximum radiation power and receiver
antenna shall be rotated vertical and horizontal polarization and moved height from 1m to 4m to find the
maximum polar radiated power. The “Read Value” is the spectrum reading the maximum power value.

c. The substitution Horn antenna is substituted for EUT at the same position and signals generator export the CW
signal to the substitution antenna via a tx cable. Rotated the Turn Table and moved receiving antenna to find
the maximum radiation power. Adjust output power level of S.G to get a Value of spectrum reading equal to
“Read Value” of step b. Record the power level of S.G

d. EIRP = Output power level of S.G — TX cable loss + Antenna gain of substitution Horn

* This device was tested under all configurations and the highest power is reported. Also, we have done
XY,YZ,ZX planes in EUT and horizontal and vertical polarization in detecting antenna.
* The worst case of LTE Band 25 is

QPSK Modulation : RB1#0
16QAM Modulation : RB1#0
* Configuration : refer to 5.3 chapter.

* Simulator call mode : all bit up(Max Power)

7.2 Test Result

Resource Resource Low ch : Mid ch : High ch :
. 26065 26365 26665

Modulation Block Block - - -
Size Offset Freq(MHz) : Freq(MHz) : Freq(MHz) :

1852.50 1 882.50 1912.50

0.500 W 0.797 W 0.890 W
QPSK ! 0 (26.99 dBm) (29.01 dBm) (29.49 dBm)

0.442 W 0.712 W 0.742 W
16QAM 1 0 (26.45 dBm) (28.52 dBm) (28.70 dBm)

7.3 Test Criteria

The EIRP of mobile transmitters and auxiliary test transmitters must not exceed 2 Watts.

JNDL Laboratory CO., LTD
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7.3 Test Result

7.3.1 XY SCAN
curage | | scon | Mo | s | e [ e [ cte |
MODE
CHANNEL (FSES) HorVer | XY,z | (@Buv) | (@Bm) | (@Bm) | @B) | @) | W | dBm
26065 | 1852.50 XY | 8377 | 2323 | 1636 | 576 | 287 | 0084 | 19.26
SIS 26365 | 188250 | V. Xy | 8683 | -2017 | 1934 | 576 | 297 | 0163 | 2213
26665 | 1912.50 XY | 8741 | -1959 | 2089 | 575 | 296 | 0239 | 2378
26065 | 1852.50 XY | 8222 | 2478 | 1494 | 576 | 287 | 0061 | 17.84
Sgsl*;é 26365 | 188250 | H Xy | 8271 | 2429 | 1562 | 576 | 297 | 0069 | 1841
26665 | 1912.50 Xy | 822 | 2078 | 1861 | 575 | 296 | 0.138 | 2140
26065 | 1852.50 XY | 8435 | -2265 | 1694 | 576 | 287 | 0096 | 19.84
1%"(33’1% I 26365 | 188250 | v Xy | 8680 | 2020 | 1931 | 576 | 297 | 0162 | 2210
26665 | 1912.50 XY | 8710 | -1990 | 2068 | 575 | 296 | 0222 | 2347
26065 | 1852.50 XY | 8094 | -2606 | 1366 | 576 | 287 | 0.045 | 16.56
DM | 26365 | 188250 | H XY | 8307 | -2393 | 1598 | 576 | 297 | 0075 | 1877
26665 | 1912.50 XY | 8707 | -1993 | 1946 | 575 | 296 | 0.168 | 2225
7.3.2 YZ SCAN
curaze | po | som | etsrs s | s | aur | cate | i
MODE
CHANNEL (FSE?) HorVer | XY,z | (@Buv) | @Bm) | (@Bm) | @B) | @) | W | dBm
26065 | 1852.50 Yz | 8014 | -2686 | 1273 | 576 | 287 | 0037 | 15.63
ors 26365 | 188250 | V. Yz | 8262 | 2438 | 1513 | 576 | 297 | 0062 | 17.92
26665 | 1912.50 yz | 817 | 2083 | 1975 | 575 | 296 | 0180 | 2254
26065 | 1852.50 Yz | 9137 | -1563 | 2409 | 576 | 287 | 0500 | 26.99
SIS 26365 | 188250 | H Yz | 9331 | -1369 | 2622 | 576 | 297 | 0797 | 20.01
26665 | 1912.50 Yz | 9431 | 1260 | 2670 | 575 | 296 | 0890 | 2049
26065 | 1852.50 Yz | 8089 | 2611 | 1348 | 576 | 287 | 0043 | 1638
A "' 26365 | 188250 | v vz | 8339 | 2361 | 1590 | 576 | 297 | 0074 | 1869
26665 | 1912.50 Yz | e568 | -2132 | 1926 | 575 | 296 | 0160 | 22.05
26065 | 1852.50 Yz | 9083 | 1617 | 2355 | 576 | 287 | 0442 | 2645
1%"(33’1% I'|" 26365 | 188250 | H Yz | o282 | -1418 | 2573 | 576 | 297 | 0712 | 2852
26665 | 1912.50 Yz | 9352 | -1348 | 2591 | 575 | 296 | 0742 | 28.70

JNDL Laboratory CO., LTD
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7.3.3ZX SCAN
cumce | s | soan | Mo | Mo | e | At [ e | i
MODE
CHANNEL (F&ES) HorVer | XY,z | (@Buv) | (@Bm) | (@Bm) | @B) | @) | W | dBm
26065 | 1852.50 zx | 829 | 2071 | 1888 | 576 | 287 | 0151 | 21.78
Sgsl';é 26365 | 188250 | V. zZX | .04 | 2096 | 1855 | 576 | 297 | 0136 | 2134
26665 | 1912.50 zx | 8913 | 1787 | 22710 | 575 | 296 | 0355 | 2550
26065 | 1852.50 ZX | .32 | 2068 | 1904 | 576 | 287 | 0156 | 21.94
SN 26365 | 188250 | H zx | 888 | -1812 | 2179 | 576 | 297 | 0287 | 2458
26665 | 1912.50 zx | o163 | -1537 | 2402 | 575 | 296 | 0480 | 2681
26065 | 1852.50 zZx | 8589 | -2111 | 1848 | 576 | 287 | 0137 | 2138
M| 2635 | 188250 | v zZX | .04 | 2096 | 1855 | 576 | 297 | 0136 | 2134
26665 | 1912.50 zx | 8897 | -1803 | 2255 | 575 | 296 | 0342 | 2534
26065 | 1852.50 zx | 877 | 2123 | 1849 | 576 | 287 | 0138 | 2139
A I'|" 26365 | 188250 | H zx | 879 | -1821 | 2170 | 576 | 297 | 0281 | 24.49
26665 | 1912.50 zXx | 9087 | -1613 | 2326 | 575 | 29 | 0403 | 26.05
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8. Peak to Average Ratio

8.1 Test Procedure
A peak to average ratio measurement is performed at the conducted port of the EUT. For CDMA and WCDMA

signals, the spectrum analyzers Complementary Cumulative Distribution Function ( CCDF ) measurement profile
is used to determine the largest deviation between the average and the peak power of the EUT in a given
bandwidth. The CCDF curve shows how much time the peak waveform spends at or above a given average power
level. The percent of time the signal spends at or above the level defines the probability for that particular power

level.

a. Set resolution/measurement bandwidth = signal’s occupied bandwidth
b. Set the number of counts to a value that stabilizes the measured CCDF curve

COMMUNICATION
SIMULATOR

==

0O

SPECTRUM
ANALYZER

-
|

RF cable

[} [}

N7

EUT

TEST CABLE

* Simulator call mode : all bit up
* TEST Cable : Connect LTE Antenna PORT (0.6dB loss / 30 cm / MCX to SMA Cable)
* RF Cable : HUBER+SHUNER / SUCOFLEX 104 / DC-18 GHz /1.0 m
* Attenuator : 10 dB (Weinshel /56-10/ DC-28 GHz) + 10 dB(Weinshel / 56-10 / DC-28 GHz)
* Power Divider : WEINSCHEL / 1506A / DC-18 GHz / 3 Port
* Path Loss Information

Frequency RF Cable 10dB ATT 10dB ATT Power Diver Test Cable Total Loss
(MHz) (dB) (dB) (dB) (dB) (dB) (dB)
1882.50 0.45 9.62 9.61 5.78 0.60 26.06
8.2 Test Result
Unit : dB
Resource Resource Low ch : Mid ch : High ch :
. 26065 26365 26665
Modulation Block Block - - -
Size Offset Freq(MHz) : Freq(MHz) : Freq(MHz) :
1 852.50 1882.50 1912.50
QPSK 1 0 3.78 3.96 4.03
16QAM 1 0 4.79 5.12 5.02

8.3 Test Criteria

In measuring transmissions in this band using an average power technique, the peak to average ratio of the
transmission may not exceed 13 dB (associated with a probability of 0.1%)

JNDL Laboratory CO., LTD
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8.4 Test Plots

i Agilent 16:3%:44 For 28, 2014 Freq/Channel Agilent 16:43:33 Apr 28, 2014 Meas Setup
[ ] [
- Center Freq - Meas BW
Ch Freq 1.8525 GHz Trig Free 1 85250000 GHz Ch Freq 1.8525 GHz Trig Free 3 MHz
CCOF Countstk): 1008 | CCOF [Countstky: 10@8 | ]
|Eenter 1.852500000 GHz | StartFreq |Eenter 1.852500000 GHz Counts
— 185250000 GHz — 100608 Haoints
Average Power 188.087 —— Referance Average Power 100887 —— Reference
21.91 dBm . Stop Freq 20.83 dBn . Meas Interval
so.osy | 1299 1.85250600 GHz a3y | 1200 1.908 ns
’ CF Step| ;
Loz 5. 00006000 Mz Laz
Auto Man
10.9% 251 dB o.107 10.0% 2.95 dB o1ar
1.8% 3.45 dB Freq Offset 1.9% 443 dB
017 3.78 dB . B.00GAEGRE Hz .17 479 dB .
0017 3o dg | 001 0.017 age g | PO
0.0017 3.98 dB ] Signal Track 2.0017 5.00 dB )
8.6081% 3.95 45 | 0.801% 0n 0] 000617 500 gp | 9.801%
Peak 3.98 dB Peak 5.00 dB
0.0001% 5 o 000611 5 o dE Optimize
Meas BN  5.00060800 MHz Meas BH  5.00000000 MHz Ref Level
| |
26065 CH / QPSK / RB1#0 26065 CH / 16QAM / RB1#0
6 Agilent 16:48:36 FAor 28, 2014 Meas Setup Agilent 16:44:25 Fpr 28, 2014 Heas Setup
[ ] [
- Meas BH - Meas BW
Ch Freq 1.8825 GHz Trig Free 5 G00RARG0 MHz Ch Freq 1.8825 GHz Trig Free © GPRARGPA MH=
CCOF Countstky: 1008 | CCOF Counts(k): 1088 |
[Center 1882500000 GHz | counts| | |[Center 1.882500008 GHz Counts
- 1.806080 Mpoints - 1.66068 Mpaints|
Average Power 168.008 —— Referance Average Power 160.067 —— Reference
21.84 dBn Meas Interval 20.53 dBm Meas Interval
[L[5F; AaEy
19.34% 10.68% 1.008 ms 44,957 16.98% 1.608 ms
1.00% 1067
16.9% 251 dB 0,107 16.6% 300 dB 0.107
1.6 360 dB 1% 457 dB
8.1z 3.96 dB , .17 5.12 dB .
@017 sags | 001 0017 samap | SO
0.6017 418 dB ] 0.0017 5.4¢ dB )
0.60017 418 4g | @.001% 0.0001% 541 dp | @.00L%
Peak 418 dB Peak 5.41 dB
0.00011 55 56 a8 Optimize 8.0001% 55 70 a8 Optimize
Meas BN 5.00080600 MHz Ref Level Meas BH  5.00000060 HHz Ref Level
| |
26365 CH / QPSK / RB1#0 26365 CH / 16QAM / RB1#0
¥ Agilent 16:41:17 Por 28, 2014 Meas Setup Agilent 16:45:87 Fpr 23, 2014 Meas Setup
[ ] [
- Meas BH - Meas BH
Ch Freq 1.9125 GHz Trig Free © GOORABE0 MHz Ch Freq 1.9125 GHz Trig Free C OPRAEOPA MHz
CCOF Counts(k): 1008 | CCDF Counts(k): 1000 |
[Center 1912500000 GHz | counts| | |[Center 1.912500008 GHz Counts
- 1.006000 Mpoints - 1.00988 Mpoints
Average Power 108807 —— Refarance Average Power 180.001 —— Referance
21.84 dBm ) Meas Interval 20.84 dBm . Meas Interval
ao.a7y | 1000 1.000 ms as.aqy | 1099% 1006 ns
1.00% 1.9
16.0% 251 dB 0.107 10.6% 2.98 dB 107
1.8% 360 dB 1.1 448 dB
a1y 403 dB ) 811 562 dB .
a1y s1gqp | AL 0.0 sagp | PO
2.6017 418 dB ) 9.091% 5.23 dB )
9.6001% 418 dp | @.001% 0.0081% 523dp | Q.00L7
Peak 418 dB Peak 5.23 dB
0.00017 5t @ Optimize 0.00017 5t S dE Optimize)
Meas B 5.00080600 Mz Ref Level Meas BH  5.00000060 HHz Ref Level
| |
26665 CH / QPSK / RB1#0 26665 CH / 16QAM / RB1#0
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9. Modulation Characteristics

9.1 Definition

Other types of equipment. A curve or equivalent data which shows that the equipment will meet the modulation

requirements of the rules under which the equipment is to be licensed.

9.2 Test Procedure

The measurement frequency is center channel(26365)

It measured RB 25#0 both QPSK and 16QAM Modulation(worst case)

COMMUNICATION
SIMULATOR

T
OO

o O

EUT

TEST CABLE

O

9.4 Test Plots

* CH:26365 (1 882.50 MHz)

QPSK / RB25#0

16QAM / RB25#0
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10. Ocupied Bandwidth

10.1 Definition
The occupied bandwidth, that is the frequency bandwidth such that, below its lower and above its upper frequency

limits, the mean powers radiated are each equal to 0.5 percent of the total mean power radiated by a given
emission shall be measured under the following conditions as applicable:

10.2 Test Procedure

COMMUNICATION EUT
SIMULATOR
Power
0O Divider
o O
] ]
m TEST CABLE
SPECTRUM %
ANALYZER

RF cable

[} [}

* Simulator call mode : all bit up

* TEST Cable : Connect LTE Antenna PORT (0.6dB loss / 30 cm / MCX to SMA Cable)

* RF Cable : HUBER+SHUNER / SUCOFLEX 104 / DC-18 GHz /1.0 m

* Attenuator : 10 dB (Weinshel /56-10/ DC-28 GHz) + 10 dB(Weinshel / 56-10 / DC-28 GHz)
* Power Divider : WEINSCHEL / 1506A / DC-18 GHz / 3 Port

* Path Loss Information

Frequency RF Cable 10dB ATT 10dB ATT Power Diver Test Cable Total Loss
(MHz) (dB) (dB) (dB) (dB) (dB) (dB)
1882.50 0.45 9.62 9.61 5.78 0.60 26.06

10.3 Test Result

Unit : MHz
Resource Resource Low ch : Mid ch : Highch :
: u u 26065 26365 26665
Modulation Block Block : : :
Size Offset Freq(MHz) : Freq(MH?z) : Freq(MHz) :
1 852.50 1 882.50 1912.50
QPSK 25 0 4,493 4,482 4,503
16QAM 25 0 4510 4.499 4522
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10.4 Test Plots

3 Agilent 17:03:06 Apr 28, 2014 Freg/Channel Agilent 17:11:38 Apr 23, 2014 Freq/Channel
| ] |
- Center Freq - Center Freq
Ch Freq 1.8525 GHz Trig Free 1 55250000 GHz Ch Freq 1.8525 GHz Trig Free 165250008 GHz
Occupied Bandwidth Averages: 100 I Occupied Bandwidth Averages: 108 I
[Center 1852500000 GHz Il startfreql | ||Center 1.852500008 GHz Start Fraq
1.84758008 GHz 1.34756088 GHz
Ref 26.86 dBm Atten 10 dB Ref 26.86 dBm Atten 18 dB
#Peak Stop Freq #Peak T Stop Freq
Log N d 1.85758009 GHz Log d d 1.85750808 GHz
1@ 16
4B/ = = CF Step) 4B/ = = CF Step
Offst [ “Hh L iz Offst [T e —A - tHz
261 Auto Mai 261 Futo Ma
dB r - | dB |
il Freqoffset Freq Offset
Center 1,552 508 GHz Snan 10 Mz || 000000008 H: Center 1,652 500 GHz Saan 10 Fiz || 09000880 Hz
#Res BH 100 kHz #/BH 300 kHz Sweep 1 ms (601 pts) #Res BW 100 kHz #YBH 306 kHz Sweep 1 ms (681 pts)
= = - » Signal Track = = - » Signal Track
Occupied Bandwidth Oce BH % Pur 9908 7 |llog 0f] Occupied Bandwidth Occ BH % Pur 9983 7 |llny Off
4.4933 MHz % dB -26.00 dB 45P95 MHz % dB -26.00 4B
Transmit Freq Error  907.202 Hz Transmit Freq Error  -7.794 kHz
% dB Bandwidth 4912 MHz % dB Bandwidth 4.886 MHz
QPSK / RB25#0 / 26065 CH 16QAM / RB25#0 / 26065 CH
3 Agilent 17:63:42 Apr 28, 2614 Trace # Agilent 17:12:11 Apr 23, 2014 Trace
| ] |
Ch Freq L8525 Gz Trig Free , Trace Th Freq 15525 Gz Trig Free ||, , Trace
Occupied Bandwidth Averages: 100 I L Occupied Bandwidth Averages: 100 I =
[Center 1882500000 GHz | ciearurite| | ||Center 1.882500000 GHz Clear Nrite
Rgf ﬁB.@B dBm Atten 16 dB R;f ZkE.@E dBm Atten 16 dB
#¥rea Max Hold #rea Max Hold
Log ¢ i Log hd hd
18 16
&/ M " _ &/ 2 s .
Offst = Min Hold Offst 7 Min Hold
26.1 26.1
dB dB
View View
Center 1.832 568 GHz Span 16 MHz Center 1.582 500 GHz Span 18 MHz
#Res BH 108 kHz #BH 300 kHz Sweep 1 ms (BA1 pts) #Res BH 100 kHz +YBH 300 kHz Sweep 1 ms (601 pts)
Occupied Bandwidth Occ BH % Par 9900 7 Blank Occupied Bandwidth Occ BN 7% Pur 9900 7 Blank
4.4815 MHz ® dB -26.00 dB 4.4987 MHz x dB -26.09 dB
Transmit Freq Error 8771 kHz lm{g Transmit Freq Error  -5.941 kHz 1M°fr§
% dB Bandwidth 4.943 MHz 0 % dB Bandwidth 4.989 MHz B
| |
QPSK / RB25#0 / 26365 CH 16QAM / RB25#0 / 26365 CH
¥ Agilent 17:66:54 Apr 28, 2614 Meas Setup Agilent 17:12:46 fpr 28, 2614 Trace
l Il AvgNumber | Trace
Ch Freq 1.9125 GHz Trig Free 166 Ch Freq 1.9125 GHz Trig Free 1 2 3
Occupied Bandwidth Averages: 100 I 0 OFf Occupied Bandwidth Averages: 108 I =
[Center 1912500000 GH= Il AvgModel | ||Center 1.912500000 GHz Clear Hrite
Exzp Repeat
Ref 26.86 dBm Atten 16 dB Ref 26.66 dBm Atten 16 dB
#Peak Max Hold #Peak Max Hold|
Log hd ad On OFf] Log ¢ i
18 16
B/ [ ¥ 5 OceBHZPwr| | |05/ " » Min Hold
Dffst 99,00 7 Dffst in Ho
26.1 26.1
dB dB
0BHW Span View
Center 1.912 560 GHz Span 10 Mz || 1% MHz Center 1.912 500 GHz Span 16 MHz
#Res BH 108 kHz #BH 300 kHz Sweep 1 ms (BAL pts) #Res BW 100 kHz #UBH 308 kHz Sweep 1 ms (691 pts)
. . o o % dB . . o .
Occupied Bandwidth Oce B Z Pur 9900 7 —26.00 dB Occupied Bandwidth Occ BH Z Pur  99.00 % Blank
45034 MHz ® dB -26.00 dB 45218 MHz ® dB -26.00 dB
. Optimize| : More|
Transmit Freq Error  -3.163 kHz Transmit Freq Error  -7.324 kHz
% dB Bandwidth 4539 Mz Ref Level % dB Bandwidth 4991 Mz Lof 2
| |
QPSK / RB25#0 / 26665 CH 16QAM / RB25#0 / 26665 CH
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11. Band Edge Compliance

11.1 Definition

Power of any emission outside of the authorized operating frequency ranges must be attenuated below the
transmitting power (P) by a factor of at least 43 + 10 log(P) dB. In the 1 MHz bands immediately outside and
adjacent to the frequency block a resolution bandwidth of at least one percent of the emission bandwidth of the

fundamental emission of the transmitter may be employed. The emission limit equal to —13dBm.

11.2 Test Procedure
a. All measurements were done at low and high operational frequency range.

b. The center frequency of spectrum is the band edge frequency and span is 1 MHz. The RBW of the spectrum is
100 KHz and the VBW of the spectrum is 300 KHz.
c. Record the max trace plot into the test report.

COMMUNICATI
SIMULATOR

ON

e

OO

SPECTRUM
ANALYZER

oo'gl

RF cable

]

Power
Divider

77

EUT

TEST CABLE

* Simulator call mode : all bit up(Max Power)

* TEST Cable : Connect LTE Antenna PORT (0.6dB loss / 30 cm / MCX to SMA Cable)
* RF Cable : HUBER+SHUNER / SUCOFLEX 104 / DC-18 GHz /1.0 m

* Attenuator : 10 dB (Weinshel /56-10/ DC-28 GHz) + 10 dB(Weinshel / 56-10 / DC-28 GHz)
* Power Divider : WEINSCHEL / 1506A / DC-18 GHz / 3 Port
* Path Loss Information

Frequency RF Cable 10dB ATT 10dB ATT Power Diver Test Cable Total Loss
(MHz) (dB) (dB) (dB) (dB) (dB) (dB)
1882.50 0.45 9.62 9.61 5.78 0.60 26.06
11.3 Test Criteria
At least -13 dBm below.
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11.4 Test Result

Unit :dBm
Resource Resource LR Elh s RBW / Az G s
. 26065 26665
Modulation Block Block - VBW / -
Size Offset Freq(MHz) : SPAN Freq(MHz) :
1 852.50 1912.50
CENTER FREQUENCY 1 850 MHz - 1915 MHz
QPSK 1 0 -14.26 100K/ 300K/ 6M -53.89
1 24 -53.96 100K/ 300K/ 6M -16.29
25 0 -22.14 100K/ 300K/ 6M -24.25
CENTER FREQUENCY 1 850 MHz - 1915 MHz
16QAM 1 0 -14.43 100K/ 300K/ 6M -53.93
1 24 -53.29 100K/ 300K/ 6M -14.53
25 0 -22.13 100K/ 300K/ 6M -23.99
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11.5 Test Plots

* QPSK Modulation

i Agilent 14:48:33 Apr 29, 2014 Marker Agilent 14:49:15 Apr 29, 2014 Trace
Wrl 1,850 608 Ghal[ o Mol 1.915 609 GHz] T
Ref 26.1 dBm ftten 20 dB —14.268 ¢Bn || Select Marker Ref 26.1 dBm Atten 20 dB -53.835 dBm race
¥Ava 1 2 3 ahva - il 2 3
Loo Marker Log Sweep Time
1 [1.850000000 GHz 1w [1.000 s .
&/ |-14.260 dB Normal a8/ Clear Write,
1-14. m
Offst Offst
6.1 26.1
dB Delta dB Max Hold
b ol
Qéi@ Delta Pair aé%g ]
(Tracking Ref) Min Hold
Fhva Ref | PAvg
18 = 16
ML 52 Span Pair ML 52 )
53 FS pan  Centar| | |53 FS View
AR AR
£ £0): .
F350k off £50k Blank
Swp Swp
Center 1.850 008 GHz Span © MHz l"g{g Center 1.915 080 GHz Span 6 HHz 1"‘0’{3
#Res BH 100 kHz #VEH 300 kHz #5weep 1 5 (1001 prs) #Res BH 100 kHz #UBH 308 kHz #Sweep 1 5 (1001 pts)
| |
RB1#0 / 26065 CH RB1#0 / 26665 CH
s Agilent 14:50:03 Apr 29, 2014 Marker Agilent 14:50:42 Fpr 29, 2014 HMarker
Mkrl 1.850 009 GHz Mkrl 1.915 600 GHZ]
Ref 26.1 dBm Ateen 20 dB _53.962 dBn || Select Marker Ref 26.1 dBm fAtten 20 dB ~16.259 dbm || Select Marker
#fvg L 2z 3 #Avg i
l’ |Marker | toe) [Marker |
1w [1.850000000 GHz Normal 15 [1.915000000 GH=z Normal
46/ 1-53,962 dBm 48/ 1-16.289 dBm
Offst 0ffst
26.1 261
dB Delta dB Delta
b ol
;é?ﬂ-@ Delta Pair Qé%@ Delta Pair
(Tracking Ref) (Tracking Ref)
Phvg Irst 4 PAvg Izt |
18 16
ML s2 $pan Pair ML 52 Span Pair
33 RS Span Center, 53 F§ Span Center,
AR — AR —
£06: . £00 LI
F50k Off F>50k 0ff
Swp Swp
Center 1,850 400 GHz Span © Mz l"g{g Center 1.915 080 GHz Span 6 MHz 1”‘;{3
#Res BH 100 kHz #/BH 300 kHz #Swesp 1 s (1601 pts) #Res BH 100 kHz #YBH 306 kHz #3weep 1 5 (1061 pts)
| |
RB1#24 / 26065 CH RB1#24 [ 26665 CH
s Agilent 14:51:54 Apr 29, 2014 Marker Agilent 14:52:18 Apr 29, 2014 Marker
Mkrl 1.350 000 GHz Mkrl 1.915 008 GH]
Ref 26.1 <Bm Ftten 20 dB 22135 dan || Select Marker Ref 26.1 dBn Atton 20 dB 24.253 dpm || Select Marker
Yo L 2z 3 4 sfve L 2 3 4
Loa” |Marker . Lo
1 [1.850000000 GHz Normal 18 Normal
dB/ | -22.135 dBm B IR ds/ e
Offst 0ffst
26.1 261
dB Delta dB Delta
ol ol
— 6] —
vl DeltaPair| | |5° Delta Pair
(Tracking Ref)| (Tracking Ref)
PAvg Ref | PAvg et 4|
10 — 18 i
ML s2 S$pan Pair ML 52 Span Pair
33 F% Span Center, 33 F§ Span Center|
fn — AR —
£0F): £00: |
F35ak off fosoi [Marker of
Stp swn 11.915000000 GHz
Hore -24.253 dBm | Wore
Center 1.858 008 GHz Span 6 MHz 1of 2 Center 1.915 606 GHz Span & MHzZ 10of 2
#Res BH 100 kHz #YBH 300 kHz #Sweep 1 5 (1601 pts) 4Res BH 100 kHz #YBH 306 kHz #Sweep 1 5 (1061 pts)
| |
RB25#0 / 26065 CH RB25#0 / 26665 CH
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* 16QAM Modulation

6 Agilent 15:07:09 Apr 29, 2014 Act Fcth Posn Agilent 15:08:01 Apr 29, 2014 Marker
Mkrl 1.856 098 GHz) Mirl 1.915 996 GHz sel Mark
Ref 26.1 dBm ftten 20 dB -14.427 dBn Top Ref 261 dBm Atten 20 dB -53.933 dBn || elect Harker
(oo [Marker tud [Marker T ] L
1 [1.850000000 GHz Center 10 [1.915000000 GHz Normal
a6/ 1-14.427 dBm ds/ 1 -53.933 dBm
Offst Offst
26.1 26.1
dB Bottom dB Delta
] Dl
Qéi@ aé%g Delta Pair
(Tracking Ref)
PRva PAvg | i a
18 18 =
ML sz ML 52 Span Pair|
33 FS 33 F§ Span Center,
AR AR ——
| XEON £0f)
F>50k 250k 0ff
Stip Swp
C More
enter 1.850 0@ GHz Span 6 MHz Center 1.915 800 GHz Span 6 MHz 1of2
#Res BH 100 kHz #VEH 300 kHz #5weep 1 5 (1001 prs) #Res BH 100 kHz #UBH 308 kHz #Sweep 1 5 (1001 pts)
| |
RB1#0 / 26065 CH RB1#0 / 26665 CH
3 Agilent 15:69:09 Apr 29, 2014 Marker Agilent 15:99:47 Apr 29, 2014 Marker
Mkrl 1.849 886 GHz) Sel Mark Mkrl 1.915 986 GHz sel Mark
Ref 26.1 dBm Atten 20 dB -53.290 dgw || Select Marker Ref 26.1 dBm Atten 20 dB ~14.526 dpm || Select Marker
#Avg L 2z 3 #Aug L
f’ |Marker | toe) [Marker |
1 [1.849886000 GHz Normal 10 [1.915080000 GHz Normal
a6/ 1 -53.290 dBm ds/ | -14526 dBm
Offst Offst
26.1 26.1
dB Delta dB Delta
] o]
;é?ﬂ-@ Delta Pair Qé%@ Delta Pair
(Tracking Ref) (Tracking Ref)
Phvg Irst 4 PAvg Izt |
1@ 16
ML s2 $pan Pair ML 52 Span Pair
33 RS Span Center, 53 F§ Span Center,
AR 1 AA
£06: ] ’ £ Y.
F>50k Off 50k 0ff
Stip Swp
Center 1.350 008 GHz Span & WAz l"g{g Center 1.315 0 GHz Span 6 Az 1”‘;{3
#Res BH 100 kHz #/BH 300 kHz #Swesp 1 s (1601 pts) #Res BH 100 kHz #YBH 306 kHz #3weep 1 5 (1061 pts)
| |
RB1#24 / 26065 CH RB1#24 / 26665 CH
% Agilent 15:18:38 Apr 29, 26014 Marker Agilent 15:11:13 Apr 29, 2614 Marker
Mkrl 1.858 686 GHz Mkrl 1.915 686 GHz
Ref 26.1 dBm ftten 28 dB 22129 dbm || S€lect Harker Ref 26.1 dBm ftten 28 dB 23930 dbm || S€lect Harker
Wi L2 3 4 Wi L2 3 4
o |Marker . o
16 [1.850000000 GHz Normal 10 Normal
dB/ |—22.129 dBm | dB/ o
Offst Offst
26.1 26.1
dB Delta dB Delta
1] 1]
aéfn'@ Delta Pair aéfn'@ Delta Pair
(Tracking Ref) (Tracking Ref)
PAug IRt | PAug IRt |
10 10
ML 52 Span Pair ML 52 Span Pair
53 F Span Center| 53 F Span Center|
AR AR
£ £ H
£>5k 0ff g, |Marker of
Sup sp 11.915000000 GHz
Hore -23.990 dBm | Hore
Center 1.850 A0B GHz Span 6 MHZ 1of 2 Center 1.915 @88 GHz Span 6 MHZ 1of 2
#Res BH 100 kHz #UBH 3080 kHz #Sweep 1 5 (1001 pts) #Res BH 100 kHz #UBH 3080 kHz #Sweep 1 5 (1001 pts)
| |

RB25#0 / 26065 CH

RB25#0 / 26665 CH
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12. Spurious Emission at Antenna Terminals

12.1 Definition

The power of any emission outside of the authorized operating frequency ranges must be attenuated below the
transmitting power (P) by a factor of at least 43 + 10 log(P) dB. The emission limit equal to —13dBm.

12.2 Test Procedure
a. The EUT makes a phone call to the communication simulator. All measurements were done at middle

frequency range.

b. Measuring frequency range is from 30 MHz to 20GHz. The RBW=1MHz and VBW=3MHz is used for
conducted emission measurement.(correct frequency attenuation level)
c. Record the max trace plot into the test report.

COMMUNICATI
SIMULATOR

ON

e

OO

SPECTRUM
ANALYZER

I

RF cable

]

Power
Divider

N 77

TEST CABLE

EUT

* Simulator call mode : all bit up(Max Power)

* TEST Cable : Connect LTE Antenna PORT (0.6dB loss / 30 cm / MCX to SMA Cable)
* RF Cable : HUBER+SHUNER / SUCOFLEX 104 / DC-18 GHz /1.0 m

* Attenuator : 10 dB (Weinshel /56-10/ DC-28 GHz) + 10 dB(Weinshel / 56-10 / DC-28 GHz)
* Power Divider : WEINSCHEL / 1506A / DC-18 GHz / 3 Port
* Path Loss Information

Frequency RF Cable 10dB ATT 10dB ATT Power Diver Test Cable Total Loss
(MHz) (dB) (dB) (dB) (dB) (dB) (dB)
1882.50 0.45 9.62 9.61 5.78 0.60 26.06
7522.10 0.88 9.79 9.74 5.83 0.60 26.84
7527.00 0.88 9.79 9.74 5.83 0.60 26.84
7539.20 0.88 9.79 9.74 5.84 0.60 26.85
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12.3 Test Result

Unit : dBm

1 0 -47.55 7522.10 0.78 -46.77

QPSK 1 24 -47.42 7539.20 0.79 -46.63
25 0 -51.90 7527.00 0.79 -51.12

1 0 -47.15 7522.10 0.78 -46.37

16QAM 1 24 -47.31 7539.20 0.79 -46.52
25 0 -51.53 7529.40 0.78 -50.75
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12.4 Test Plots

* CH: 26365 (1 882.50 MHz)

¥ Agilent 15:25:13 Apr 29, 26014

Mkr3 7.522 1 GHz

Agilent 15:34:33 Apr 29, 2014

Mikrd 7.522 1 GHz

Ret 26.86 dBm Atten 16 dB -47.554 dBm Ref 26.06 dBm Atten 10 dB -47.145 dBm
#fwg #Rvg
Log Log
19 18
dB/ dB/
Offst Offst
26.1 26.1
dB dB
1] ol
aé&@ . B aé}.@ B
i i Z
Phva ? ? A.T P s PAva ? [+3 —
19 18
M1 52 M1 52
Start 30.0 MHz Stop 20.000 § GHz Start 30.6 MHz Stop 20.000 0 GHz
#Res BH 1 MHz #WBH 3 MHz #5weep SUE.2 ms (8192 pts) #Res BH 1 MHz #YBW 3 MHz #Sweep SHA.2 ms (8192 pts)
Marker Trace Type # Axis Amplitude Marker Trace Type ¥ Axis Amplitude
1 (65 Freg 2760 2 BHz -58.29 dBn 1 [¢8] Freg 3.7E0 2 GHz -£1.21 dBm
2 (¢ 5] Freg 5.639 9 GHz -58.81 dBn 2 L Freg 5.639 9 GHz -53.68 dBm
3 13 Freg 7.522 1 GHz -47.55 dBn 3 (48] Freg 7.522 1 BHz -47.15 dBm
QPSK /RB1#0 16QAM / RB1#0
3% Agilent 13:28:45 Apr 29, 2014 Agilent 13:36:98 Apr 29, 2014
Mkr3 7.539 2 GHz Mkrz 5.654 6 GHz
Ref 26.06 dBm Atten 16 dB -47.418 dBm Ref 26.96 dBm Atten 16 dB -51.817 dBm
#Avy #fvg
Log Log
18 18
JdB/ dg/
Offst Offst
26.1 26.1
dB dB
1] ol
-13.8 B -13.8 3
dBin 1 ? dBm 1
Phve 4 ¢ — Phvg < b e T e
18 16
Ml 52 ML 52
Start 30,8 MHz Stop 28,008 § GHz Start 30,6 MHz Stop 20,000 @ GHz
#Res BH 1 MHz #UEH 3 MHz #5peep S00.2 ms (8192 pts) #Res BH 1 MHz #BH 3 MHz #3weep 508.2 ms (8192 pts)
Marker Trace Type H Asis fimplitude Marker Trace Type H Axig Amplitude
1 13 Freg 3.778 B GHz -52.18 dBn 1 (48] Freqg 3.778 B GHz -52.89 dBm
2 (6B Frag 5.E54 E BHz -51.54 dEn 2 (68 Freg 5.E54 E GHz -£1.82 dBm
3 > Freq 7.539 2 GHz -47.42 dBn 3 a Freg 7.539 2 GHz -47.31 dBu
QPSK / RB1#24 16QAM / RB1#24
3 Agilent 15:30:15 Apr 29, 2014 Agilent 15:37:25 Apr 29, 2614
Mkr2 5.649 7 GHz Mkr3 7.529 4 GHz
Ref 26.86 dBm Atten 16 dB -54.325 dBm Ref 26.86 dBm Atten 16 dB -51.533 dBm
#Hug #fivg
Log Log
18 16
dB/ dg/
Offst Offst
26.1 26.1
dB dB
1] ol
-13.0 -13.8
dBm 1 3 dBm 1 >
Phvg & S =2 i, Prlug & & e e
18 16
Ml $2 ML 52
Start 30.8 MHz Stop 28.008 B GHz Start 30,6 MHz Stop 20886 B GHz
#Res BH 1 MHz #YBH 3 MHz #Sweep G00.2 ms (8192 pts) #Res BH 1 MHz #\BH 3 MHz #3weep 500.2 ms (8192 pts)
Markar Trace Type H Axis Amplitude Marker Trace Type H Axig Amplitude
1 13 Freg 3.828 5 GHz -54.88 dBn 1 (48] Freq 3.765 1 GHz -53.79 dBum
2 1> Freg 5.E49 7 GHz -£4.33 dEn 2 (48] Freg 5.644 8 GHz -E4.52 dBm
2 (65} Frag 7.527 B BHz -£1.98 den 3 [¢8] Freg 7.529 4 GHz -E1.52 dBm
QPSK / RB25#0 16QAM / RB25#0
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13. Field Strength of Spurious Radiation

13.1 Definition

The power of any emission outside of the authorized operating frequency ranges must be attenuated below the
transmitting power (P) by a factor of at least 43 + 10 log(P) dB. The emission limit equal to —13dBm

13.2 Test Procedure
The EUT was placed on a non-conductive table 0.8 meters above the ground plane. The table was centered on a

rotating turntable at a distance of 3 meters from the measurement antenna.

For spurious emissions below 1 GHz quasi-peak detection is used with a resolution bandwidth of 120 kHz. The
emissions were maximized by rotating the EUT and raising and lowering the measurement antenna from 1~4
meters(above 1 GHz, measure antenna from 1 ~ 3.5 meters)

Spurious/harmonic emissions above 1 GHz peak are measured with average and peak detection with a resolution
bandwidth of 1 MHz(VBW = 3 MHz) and measured at a distance of 3 meter.

Average detection is used to determine compliance of the EUT if the peak does not meet the average limit. Non-
harmonic emissions must satisfy the average limit and the peak limit (20 dB above average).

Correction factor is a combination of cable loss (CL), microwave amplifier gain (G amp), antenna factor (AF), hi-
pass filter factor(HPF)

Example correction factor calculation: F/S(Field Strength) = Measuring Value + AF - G amp + CL +HPF

* Hi-Pass Filter : WAINWRIGHT / WHK3.0/18G-10SS / 3.0-18 GHz pass filter

The EIRP limits in dBm were converted to field strength limits in dBuV/m @ 3m.
Example EIRP limit conversion: F/S(Field Strength) =EIRP + 95.2
It was performed according to the KDB 971168 v02r01 5.8.3. Mathematical conversions.

Both vertical and horizontal polarities were tested and the worst case presented. In all cases the vertical
polarization resulted in the greatest signal.

There were no measurable emissions above 18 GHz, up to 40 GHz. The measurement noise floor is well below the
specified limit. Measurements in the table above for emissions greater than 18 GHz are of the noise floor.
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13.3 Test Results

13.3.1 mode : QPSK Modulation / RB1#0 / XY SCAN

. High
EmSTD | e || gy | WEEEE | AWEWE ATy ) CEIE G FIS EIRP | Limit | Margin
Frequency Value Factor Gain loss Filter
(MHz) HV) | X\Y,2) | (dBuv) [dB/m] (dB) (dB) (dB) (dBuV/m) | (dBm) (dBm) (dB)
3759.00 \Y% XY 58.25 29.54 40.88 7.38 0.65 54.94 -40.26 | -13.00 | 27.26
4791.00 \Y% XY 49.05 31.19 40.26 8.70 0.39 49.07 -46.13 | -13.00 | 33.13
5643.00 \Y% XY 57.94 32.29 40.03 9.36 0.37 59.93 -35.27 | -13.00 | 22.27
3759.00 H XY 62.47 29.54 40.88 7.38 0.65 59.16 -36.04 | -13.00 | 23.04
5643.00 H XY 57.20 32.29 40.03 9.36 0.37 59.19 -36.01 | -13.00 | 23.01
13.3.2 mode : QPSK Modulation / RB1#24 /| XY SCAN
Emission Measure | Antenna | Amp Cable hllal
ANT EUT . Pass F/S EIRP Limit Margin
Frequency Value Factor Gain loss Filter
(MHz) HNV) | X\Y,2) | (dBuv) [dB/m] (dB) (dB) (dB) (dBuV/m) | (dBm) (dBm) (dB)
3768.00 \Y% XY 67.97 29.56 40.88 7.39 0.64 64.68 -30.52 | -13.00 | 17.52
5238.00 \Y% XY 50.91 31.82 40.03 9.04 0.37 52.11 -43.09 | -13.00 | 30.09
5655.00 \Y% XY 64.21 32.30 40.02 9.37 0.37 66.23 -28.97 | -13.00 | 15.97
3768.00 H XY 67.16 29.56 40.88 7.39 0.64 63.87 -31.33 | -13.00 | 18.33
5655.00 H XY 61.40 32.30 40.02 9.37 0.37 63.42 -31.78 | -13.00 | 18.78
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13.3.3 mode : QPSK Modulation / RB1#0 / YZ SCAN

. High
S | cpe || g | WEEIE || ATEWE AT CHIE o FIS EIRP | Limit | Margin
Frequency Value Factor Gain loss Filter
(MHz) HIV) | (X,Y,Z) (dBuv) [dB/m] (dB) (dB) (dB) (dBuV/m) | (dBm) (dBm) (dB)
3759.00 \Y YZ 63.34 29.54 40.88 7.38 0.65 60.03 -35.17 | -13.00 | 22.17
5643.00 \Y YZ 61.22 32.29 40.03 9.36 0.37 63.21 -31.99 | -13.00 | 18.99
3759.00 H YZ 58.27 29.54 40.88 7.38 0.65 54.96 -40.24 | -13.00 | 27.24
4587.00 H YZ 59.15 30.83 40.54 8.52 0.42 58.38 -36.82 | -13.00 | 23.82
5643.00 H YZ 60.42 32.29 40.03 9.36 0.37 62.41 -32.79 | -13.00 | 19.79
13.3.4 mode : QPSK Modulation / RB1#24 /| YZ SCAN
Emission Measure | Antenna | Amp Cable b
ANT EUT . Pass F/S EIRP Limit Margin
Frequency Value Factor Gain loss Filter
(MHz) HV) | (X)Y,2) (dBpv) [dB/m] (dB) (dB) (dB) (dBuVv/m) | (dBm) (dBm) (dB)
3768.00 \Y YZ 66.90 29.56 40.88 7.39 0.64 63.61 -31.59 | -13.00 | 18.59
5655.00 \Y YZ 65.74 32.30 40.02 9.37 0.37 67.76 -27.44 | -13.00 | 14.44
3768.00 H YZ 65.46 29.56 40.88 7.39 0.64 62.17 -33.03 | -13.00 | 20.03
5655.00 H YZ 60.69 32.30 40.02 9.37 0.37 62.71 -32.49 | -13.00 | 19.49
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13.3.5 mode : QPSK Modulation / RB1#0 / ZX SCAN

.. High
EWESOD | omr | gy | MEEUR | AmEnm)amp | CEHAE ) FIS EIRP | Limit | Margin
Frequency Value Factor Gain loss Filter
(MHz) HIV) | (X\Y,Z) (dBuv) [dB/m] (dB) (dB) (dB) (dBuVv/m) | (dBm) (dBm) (dB)
3759.00 \Y% ZX 59.79 29.54 40.88 7.38 0.65 56.48 -38.72 | -13.00 | 25.72
5643.00 \Y% ZX 57.75 32.29 40.03 9.36 0.37 59.74 -35.46 | -13.00 | 22.46
3759.00 H ZX 59.47 29.54 40.88 7.38 0.65 56.16 -39.04 | -13.00 | 26.04
5643.00 H ZX 57.97 32.29 40.03 9.36 0.37 59.96 -35.24 | -13.00 | 22.24
13.3.6 mode : QPSK Modulation / RB1#24 /| ZX SCAN
Emission Measure | Antenna | Am Cable il
ANT EUT kg Pass F/S EIRP Limit Margin
Frequency Value Factor Gain loss Filter
(MHz) HV) | (XY,2) (dBpv) [dB/m] (dB) (dB) (dB) (dBuV/m) | (dBm) (dBm) (dB)
3768.00 Vv ZX 58.03 29.56 40.88 7.39 0.64 54.74 -40.46 | -13.00 | 27.46
5655.00 \Y% ZX 56.54 32.30 40.02 9.37 0.37 58.56 -36.64 | -13.00 | 23.64
3768.00 H ZX 60.65 29.56 40.88 7.39 0.64 57.36 -37.84 | -13.00 | 24.84
5655.00 H ZX 58.46 32.30 40.02 9.37 0.37 60.48 -34.72 | -13.00 | 21.72
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13.3.7 mode : 16QAM Modulation / RB1#0 / XY SCAN

.. High
EWESOD | omr | gy | MEEUR | AmEnm)amp | CEHAE ) FIS EIRP | Limit | Margin
Frequency Value Factor Gain loss Filter
(MHz) HNV) | XY, 2) (dBpV) [dB/m] (dB) (dB) (dB) (dBpV/m) | (dBm) (dBm) (dB)
3759.00 \Y% XY 67.91 29.54 40.88 7.38 0.65 64.60 -30.60 | -13.00 | 17.60
5643.00 \Y% XY 62.88 32.29 40.03 9.36 0.37 64.87 -30.33 | -13.00 | 17.33
3759.00 H XY 71.24 29.54 40.88 7.38 0.65 67.93 -27.27 | -13.00 | 14.27
5643.00 H XY 62.25 32.29 40.03 9.36 0.37 64.24 -30.96 | -13.00 | 17.96
13.3.8 mode : 16QAM Modulation / RB1#24 / XY SCAN
Emission Measure | Antenna | Am Cable il
ANT EUT P Pass F/S EIRP Limit Margin
Frequency Value Factor Gain loss Filter
(MHz) HIV) | (X)Y,2) (dBpv) [dB/m] (dB) (dB) (dB) (dBuV/m) | (dBm) (dBm) (dB)
3768.00 \Y% XY 69.56 29.54 40.88 7.39 0.64 66.25 -28.95 | -13.00 | 15.95
5655.00 \Y% XY 67.39 32.30 40.02 9.37 0.37 69.41 -25.79 | -13.00 | 12.79
3768.00 H XY 71.75 29.56 40.88 7.39 0.64 68.46 -26.74 | -13.00 | 13.74
5655.00 H XY 61.74 32.30 40.02 9.37 0.37 63.76 -31.44 | -13.00 | 18.44
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13.3.9 mode : 16QAM Modulation / RB1#0/YZ SCAN

. High
S | cpe || g | WEEIE || ATEWE AT CHIE o FIS EIRP | Limit | Margin
Frequency Value Factor Gain loss Filter
(MHz) HIV) | (X,Y,Z) (dBuv) [dB/m] (dB) (dB) (dB) (dBuV/m) | (dBm) (dBm) (dB)
3759.00 \Y YZ 66.83 29.54 40.88 7.38 0.65 63.52 -31.68 | -13.00 | 18.68
5643.00 \Y YZ 63.31 32.29 40.03 9.36 0.37 65.30 -29.90 | -13.00 | 16.90
3759.00 H YZ 67.52 29.54 40.88 7.38 0.65 64.21 -30.99 | -13.00 | 17.99
5643.00 H YZ 65.21 32.29 40.03 9.36 0.37 67.20 -28.00 | -13.00 | 15.00
13.3.10 mode : 16QAM Modulation / RB1#24 /| YZ SCAN
Emission Measure | Antenna | Amp Cable b
ANT EUT . Pass F/S EIRP Limit Margin
Frequency Value Factor Gain loss Filter
(MHz) HV) | (X)Y,2) (dBpv) [dB/m] (dB) (dB) (dB) (dBuVv/m) | (dBm) (dBm) (dB)
3768.00 \Y YZ 68.73 29.56 40.88 7.39 0.64 65.44 -29.76 | -13.00 | 16.76
5655.00 \Y YZ 65.66 32.30 40.02 9.37 0.37 67.68 -27.52 | -13.00 | 14.52
3768.00 H YZ 67.76 29.56 40.88 7.39 0.64 64.47 -30.73 | -13.00 | 17.73
5655.00 H YZ 63.37 32.30 40.02 9.37 0.37 65.39 -29.81 | -13.00 | 16.81
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13.3.11 mode : 16QAM Modulation / RB1#0 / ZX SCAN

.. High
EWESOD | omr | gy | MEEUR | AmEnm)amp | CEHAE ) FIS EIRP | Limit | Margin
Frequency Value Factor Gain loss Filter
(MHz) HNV) | XY, 2) (dBpV) [dB/m] (dB) (dB) (dB) (dBpV/m) | (dBm) (dBm) (dB)
3759.00 \Y% ZX 59.52 29.54 40.88 7.38 0.65 56.21 -38.99 | -13.00 | 25.99
5643.00 \Y% ZX 56.29 32.29 40.03 9.36 0.37 58.28 -36.92 | -13.00 | 23.92
3759.00 H ZX 59.88 29.54 40.88 7.38 0.65 56.57 -38.63 | -13.00 | 25.63
5643.00 H ZX 55.70 32.29 40.03 9.36 0.37 57.69 -37.51 | -13.00 | 2451
13.3.12 mode : 16QAM Modulation / RB1#24 /| ZX SCAN
Emission Measure | Antenna | Am Cable il
ANT EUT P Pass F/S EIRP Limit Margin
Frequency Value Factor Gain loss Filter
(MHz) HIV) | (X)Y,2) (dBpv) [dB/m] (dB) (dB) (dB) (dBuV/m) | (dBm) (dBm) (dB)
3768.00 \Y% ZX 57.44 29.56 40.88 7.39 0.64 54.15 -41.05 | -13.00 | 28.05
5655.00 \Y% ZX 56.11 32.30 40.02 9.37 0.37 58.13 -37.07 | -13.00 | 24.07
3768.00 H ZX 59.81 29.56 40.88 7.39 0.64 56.52 -38.68 | -13.00 | 25.68
5655.00 H ZX 57.98 32.30 40.02 9.37 0.37 60.00 -35.20 | -13.00 | 22.20
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14. Frequency Stability

14.1 Definition

The frequency stability shall be sufficient to ensure that the fundamental emission stays within the authorized

frequency block

14.2 Test Procedure

a. Device is placed at the Temp & Humidity Chamber. Power warm up is at least 15 min and power applied
should perform before recording frequency error.
b. EUT is connected the external power supply to control the DC input power. The test voltage range is from

minimum to maximum working voltage. Each step shall be record the frequency error rate.

c. The temperature range step is 10 degrees in this test items. All temperature levels shall be hold the 0.5
during the measurement testing. The each temperature step shall be at least 0.5 hours, consider the EUT could

be test under the stability condition

COMMUNICATION
SIMULATOR

o
o0

o O
o o

Att

TEMP & HUMIDITY CHAMBER

EUT

7

RF CABLE

TEST CABLE

[]

* EUT test mode : QPSK Modulation / RB1#0 / 26365 CH(1 882.50 MHz)

* Temp is change -30 degree to +50 degree (10 degree step)

*Volt is change DC 3.0V(Cut Off Voltage) to DC 4.3V( Normal Volt : DC 3.7 V +115%)
* Temp&Humidity chamber : BUMJIN / BJ-THC-667L / 201203-JNDL/ -40°C~+150C / Due to Cal: 2015-03-24

* DC Power Supply : Agilent / E3630A / MY 40004023 /0 ~ 24V / 0 ~ 2.5A / Due to Cal: 2014-10-15
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14.3 Test Results

14.3.1 Frequency error vs. Temperature

Temp Measure Measure Limit
(degree) (Hz2) (ppm) (ppm)
-30.0 15.79 0.008 2.5
-20.0 3.60 0.002 2.5
-10.0 -8.60 -0.005 2.5
0.0 9.01 0.005 2.5
10.0 15.06 0.008 2.5
20.0 7.67 0.004 2.5
30.0 -14.61 -0.008 2.5
40.0 9.94 0.005 2.5
50.0 9.36 0.005 2.5
14.3.2 Frequency error vs. Voltage
Voltage Measure Measure Limit
() (Hz) (ppm) (ppm)
3.0 -16.31 -0.009 2.5
3.7 -9.58 -0.005 2.5
4.3 -12.73 -0.007 3.5

* Measure (ppm) = Measure (Hz) + 1 882.50 MHz
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14.4 Test Plots

14.4.1 Frequency error vs. Temperature

-30 °C/ QPSK / RB1#0 / 26365 CH

-20 °C/ QPSK / RB1#0 / 26365 CH

-10 °C/ QPSK / RB1#0 / 26365 CH

0°C/QPSK/RB1#0 / 26365 CH

10 °C/ QPSK / RB1#0 / 26365 CH

20 °C/ QPSK / RB1#0 / 26365 CH
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30 °C/ QPSK /RB1#0/ 26365 CH 40 °C / QPSK / RB1#0 / 26365 CH

-BLANK-

50 °C/ QPSK / RB1#0 / 26365 CH
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14.4.2 Frequency error vs. Voltage

DC 3.0V / QPSK /RB1#0 / 26365 CH DC 3.7V / QPSK / RB1#0 / 26365 CH

-BLANK-

DC 4.3V / QPSK / RB1#0 / 26365 CH
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