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1 Certificate of Conformity

Product: AirScale Base Station RRH 2100MHz
Brand: Nokia
Test Model: AHIB
Sample Status: Production Unit
Applicant: Nokia Solutions and Networks OY
Test Date: Aug. 29 ~ Aug. 31, 2019

Standards: FCC Part 27, Subpart C, L
FCC Part 2, Subpart J

The above equipment has been tested by Bureau Veritas Consumer Products Services (H.K.) Ltd.,
Taoyuan Branch, and found compliance with the requirement of the above standards. The test record, data
evaluation & Equipment Under Test (EUT) configurations represented herein are true and accurate accounts

of the measurements of the sample’s RF characteristics under the conditions specified in this report.

P{:fﬂt: e f/{w/v

Prepared by : , Date: Sep. 06, 2019
Pettie Chen / Senior Specialist
[/ o1
L) r') /
Approved by : 1/ rucL k.//(‘e-n , Date: Sep. 06, 2019
Bruce Chen / Senior Project Engineer
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Summary of Test Results

Applied Standard: FCC Part 27 & Part 2

e Test ltem Result Remarks
Clause
2.1046 Equivalent Isotropically Radiated . -
27.50 (d)(2) Power Pass Meet the requirement of limit.
2.1047 Modulation Characteristics Pass Meet the requirement of limit.
27.50(d)(5) Peak To Average Ratio Pass Meet the requirement of limit.
21055 Frequency Stability
2'7 54 Stay with the authorized bands of Pass Meet the requirement of limit.
) operation
2.1049 . . . -
27.53(h)(3) Emission Bandwidth Pass Meet the requirement of limit.
2.1051 . .
27.53(h) Band Edge Measurements Pass Meet the requirement of limit.
227' 15%5(:]) Conducted Spurious Emissions Pass Meet the requirement of limit.
Meet the requirement of limit.
2.1053 . , _ Minimum passing margin is
27 53(h) Radiated Spurious Emissions Pass -30.70dB at 4224.80MHz,
4280.00MHz.

Note: Determining compliance based on the results of the compliance measurement, not taking into account
measurement instrumentation uncertainty.

21

Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on
the EUT as specified in CISPR 16-4-2:

Measurement Frequency Expan?sgzl;r(\f)e rtainty
9kHz ~ 30MHz 3.04 dB
Radiated Emissions up to 1 GHz 30MHz ~ 200MHz 3.59 dB
200MHz ~1000MHz 3.60 dB
1GHz ~ 18GHz 2.29 dB
Radiated Emissions above 1 GH
! oS! Y z 18GHz ~ 40GHz 2.29 dB
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| VERITAS |

2.2 Test Site and Instruments
Description & Manufacturer Model No. Serial No. Cal. Date Cal. Due
Test Receiver
KEYSIGHT N9038A MY55420137 Apr. 15,2019 | Apr. 14, 2020
Spectrum Analyzer
ROHDE & SCHWARZ FSP40 100269 Jun. 04, 2019 | Jun. 03, 2020
BILOG Antenna
SCHWARZBECK VULB9168 9168-160 Nov. 21, 2018 | Nov. 20, 2019
HORN Antenna
SCHWARZBECK BBHA 9120 D 9120D-1169 Nov. 25, 2018 | Nov. 24, 2019
HORN Antenna
SCHWARZBECK BBHA 9170 BBHA9170241 Nov. 25, 2018 | Nov. 24, 2019
Preamplifier
Agilent 8447D 2944A10638 Jul. 11,2019 | Jul. 10, 2020
(Below 1GHz)
Preamplifier
Agilent 8449B 3008A02367 Feb. 19, 2019 | Feb. 18, 2020
(Above 1GHz)
. SUCOFLEX 104 &
RF signal cable CABLE-CH9-02
HUBER+SUHNER&EMCI EMC104-SM- (248780+171006) | YN+ 19,2019 | Jan. 18,2020
SM8000

RF signal cable
HUBER+SUHNER SUCOFLEX 104 |CABLE-CH9-(250795/4)| Jul. 11,2019 | Jul. 10, 2020
RF signal cable 8D-FB Cable-CH9-01 Jul. 30,2019 | Jul. 29, 2020
Woken
Software ADT_Radiated
BV ADT V7.6.15.9.5 NA NA NA
Antenna Tower
EMCO 2070/2080 512.835.4684 NA NA
Turn Table
EMCO 2087-2.03 NA NA NA
Antenna Tower &Turn
BV ADT AT100 AT93021705 NA NA
Turn Table
BV ADT TT100 TT93021705 NA NA
Turn Table Controller
BV ADT SC100 SC93021705 NA NA
Boresight Antenna Fixture FBA-01 FBA-SIP01 NA NA
WIT Standard Temperature
And Humidity Chamber TH-4S-C W981030 Jun. 03, 2019 | Jun. 02, 2020
JFW 20dB attenuation 50HF-020-SMA NA NA NA
True RMS Clamp Meter 325 31130711WS May 21, 2019 | May 20, 2020

Fluke

Note: 1. The calibration interval of the above test instruments is 12 months and the calibrations are
traceable to NML/ROC and NIST/USA.
2. The test was performed in HwaYa Chamber 9.

Report No.: RF190531C22A
Reference No. 190821C33:

Page No. 7 /57

Report Format Version: 6.1.1




3  General Information

3.1 General Description of EUT

Product AirScale Base Station RRH 2100MHz
Brand Nokia
Test Model AHIB

Sample Status

Production Unit

Power Supply Rating

DC: -40.5V to -57VDC
AC: 100-240VAC

Modulation Type

WCDMA: QPSK, 16QAM, 64QAM

Operating Frequency

WCDMA Band 10 2110MHz ~ 2200MHz

Max. EIRP Power

Single Carrier: 57.01dBm

WCDMA Band 10 i .
Multi Carrier: 56.84dBm

Emission Designator

Single Carrier: 3M95F9W

WCDMA Band 10 i .
Multi Carrier: 18M8F9W

Bandwidth

Single Carrier: 5MHz
Multi Carrier: 20MHz

Antenna Type

Direction Panel antenna with 16.4dBi gain

Antenna Connector

Nex10

S/N

474050A.101

HW Version A101

SW Version SRAN 18A

Accessory Device Refer to Note as below
Cable Supplied NA

Note:

1. This report is a supplementary report to the original BV CPS report no.: RF190531C22. This report is
prepared for FCC class Il permissive change. The difference compared with original report is supporting

WCDMA Band 10 only. Therefore, all test items had been tested in this report.

2. The EUT contains following accessory devices.

AC PSU (Optional)

Brand Nokia

Model APAB

Sales Item 474130A.102

S/IN U7174800066

Remark SUPLET/S818A16

Input Power 100-240Vac, 50-60Hz, 3A MAX

Output Power

-54Vdc, 3A MAX

3. There are two modules collocated in the EUT. The module 1 was supported chain 0 and chain 1. The
module 2 was supported chain 2 and chain 3.
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3.2

Configuration of System under Test

Ant. Load (A)

Ant. Load (B)

Ant. Load (C)

Ant. Load (D)

Adapter (EUT)

3.21

1
EUT
2
3
4
5
6
Server (E)

Description of Support Units

Remote site

The EUT has been tested as an independent unit together with other necessary accessories or support units.
The following support units or accessories were used to form a representative test configuration during the

tests.
ID Product Brand Model No. Serial No. FCC ID Remarks
A. Ant. Load NA NA NA NA Provided by manufacturer
B. Ant. Load NA NA NA NA Provided by manufacturer
C. Ant. Load NA NA NA NA Provided by manufacturer
D. Ant. Load NA NA NA NA Provided by manufacturer
E. Server NA NA NA NA Provided by manufacturer
Note:
1. All power cords of the above support units are non-shielded (1.8m).
2. ltem E acted as a communication partner to transfer data.
ID Descriptions Qty. Length (m) !(:‘»;1:;?\;2? Cores (Qty.) Remarks
1. |Ant. Cable 1 0.3 Y 0 -
2. |Ant. Cable 1 0.3 Y 0 -
3. |Ant. Cable 1 0.3 Y 0 -
4. |Ant. Cable 1 0.3 Y 0 -
5. |DC Cable 1 0.55 N 0 Provided by manufacturer
6. |Fiber Cable 1 2 N 0 -
Report No.: RF190531C22A Page No. 9/57 Report Format Version: 6.1.1

Reference No. 190821C33:




3.3 Test Mode Applicability and Tested Channel Detail

Pre-Scan has been conducted to determine the worst-case mode from all possible combinations between
available modulations, data rates, XYZ axis and antenna ports. The worst case was found when positioned

on X-plane. Following channel(s) was (were) selected for the final test as listed below:

For WCDMA Band 10 Mode:
Test results are presented in the report as below.

Test Mode

Test Condition

A

WCDMA Band 10 QPSK (Single Carrier Mode) (Chain 0, Chain 1) (Module 1)

B

WCDMA Band 10 QPSK (Single Carrier Mode) (Chain 2, Chain 3) (Module 2)

C

WCDMA Band 10 QPSK (Multi Carrier Mode) (Chain 0, Chain 1, Chain 2, Chain 3)
(Module 1 and Module 2) (Note)

Note: The worst case is two modules transmit simultaneously.

EUT Configure
Mode

Test ltem

Available Channel

Tested Channel

Mode

A B

EIRP

3112 to 3388

CH 3112 (2112.4MHz)
CH 3250 (2140.0MHz)
CH 3388 (2167.6MHz)

2119.9MHz
(CH 3112: 2112.4MHz+
CH 3137: 2117.4MHz+
CH 3162: 2122.4MHz+
CH 3187: 2127.4MHz)
2139.9MHz
(CH 3212: 2132.4MHz+
CH 3237: 2137.4MHz+
CH 3262: 2142.4MHz+
CH 3287: 2147.4MHz)
2160.1MHz
(CH 3313: 2152.6MHz+
CH 3338: 2157.6MHz+
CH 3363: 2162.6MHz+
CH 3388: 2167.6MHz)

WCDMA

Modulation Characteristics

3112 to 3388

CH 3250 (2140.0MHz)

WCDMA

Frequency Stability

3112 to 3388

CH 3112 (2112.4MHz)

WCDMA

Occupied Bandwidth

3112 to 3388

CH 3112 (2112.4MHz)
CH 3250 (2140.0MHz)
CH 3388 (2167.6MHz)

(
(
CH 3388 (2167.6MHz)
(
(

2119.9MHz
(CH 3112: 2112.4MHz+
CH 3137: 2117.4MHz+
CH 3162: 2122.4MHz+
CH 3187: 2127.4MHz)
2139.9MHz
(CH 3212: 2132.4MHz+
CH 3237: 2137.4MHz+
CH 3262: 2142.4MHz+
CH 3287: 2147.4MHz)
2160.1MHz
(CH 3313: 2152.6MHz+
CH 3338: 2157.6MHz+
CH 3363: 2162.6MHz+
CH 3388: 2167.6MHz)

WCDMA
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EUT Configure
Mode

Test ltem

Available Channel

Tested Channel

Mode

A B

Band Edge

3112 to 3388

CH 3112 (2112.4MHz)
CH 3388 (2167.6MHz)

2119.9MHz
(CH 3112: 2112.4MHz+
CH 3137: 2117.4MHz+
CH 3162: 2122.4MHz+
CH 3187: 2127.4MHz)
2160.1MHz
(CH 3313: 2152.6MHz+
CH 3338: 2157.6MHz+
CH 3363: 2162.6MHz+
CH 3388: 2167.6MHz)

WCDMA

Peak To Average Ratio

3112 to 3388

CH 3112 (2112.4MHz)
CH 3250 (2140.0MHz)
CH 3388 (2167.6MHz)

2119.9MHz
(CH 3112: 2112.4MHz+
CH 3137: 2117 .4MHz+
CH 3162: 2122.4MHz+
CH 3187: 2127.4MHz)
2139.9MHz
(CH 3212: 2132.4MHz+
CH 3237: 2137.4MHz+
CH 3262: 2142.4MHz+
CH 3287: 2147.4MHz)
2160.1MHz
(CH 3313: 2152.6MHz+
CH 3338: 2157.6MHz+
CH 3363: 2162.6MHz+
CH 3388: 2167.6MHz)

WCDMA

Conducted Emission

3112 to 3388

CH 3112 (2112.4MHz)
CH 3250 (2140.0MHz)
CH 3388 (2167.6MHz)

2119.9MHz
(CH 3112: 2112.4MHz+
CH 3137: 2117 .4MHz+
CH 3162: 2122.4MHz+
CH 3187: 2127.4MHz)
2139.9MHz
(CH 3212: 2132.4MHz+
CH 3237: 2137.4MHz+
CH 3262: 2142.4MHz+
CH 3287: 2147.4MHz)
2160.1MHz
(CH 3313: 2152.6MHz+
CH 3338: 2157.6MHz+
CH 3363: 2162.6MHz+
CH 3388: 2167.6MHz)

WCDMA

Radiated Emission
Below 1GHz

3112 to 3388

CH 3250 (2140.0MHz)

2119.9MHz
(CH 3112: 2112.4MHz+
CH 3137: 2117.4MHz+
CH 3162: 2122.4MHz+
CH 3187: 2127.4MHz)

WCDMA
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EUT Configure

Test Item Available Channel Tested Channel Mode
Mode

CH 3112 (2112.4MHz)
AB CH 3250 (2140.0MHz)
CH 3388 (2167.6MHz)
2119.9MHz
(CH 3112; 2112.4MHz+
CH 3137 2117.4MHz+
CH 3162: 2122.4MHz+
CH 3187: 2127.4MHz)
Radiated Emission 2139.9MHz
Above 1GHz 311210 3388 (CH 3212: 2132.4MHz+
c CH 3237: 2137 4MHz+
CH 3262: 2142 4MHz+
CH 3287: 2147.4MHz)
2160.1MHz
(CH 3313: 2152.6MHz+
CH 3338: 2157 6MHz+
CH 3363: 2162.6MHz+
CH 3388: 2167.6MHz)

WCDMA

Test Condition:

Test Item Environmental Conditions Input Power (System) Tested By

EIRP 24deg. C, 64%RH 120Vac, 60Hz James Yang

Modulation characteristics 24deg. C, 64%RH 120Vac, 60Hz James Yang

Frequency Stability 24deg. C, 64%RH 120Vac, 60Hz James Yang

Occupied Bandwidth 24deg. C, 64%RH 120Vac, 60Hz James Yang

Band Edge 24deg. C, 64%RH 120Vac, 60Hz James Yang

Peak To Average Ratio 24deg. C, 64%RH 120Vac, 60Hz James Yang
Conducted Emission 22deg. C, 66%RH 120Vac, 60Hz Greg Lin
Radiated Emission 22deg. C, 68%RH 120Vac, 60Hz Greg Lin

3.4 EUT Operating Conditions

The communication simulator station system controlled a EUT to export maximum output power under
transmission mode and specific channel frequency

3.5 General Description of Applied Standards

The EUT is a RF Product. According to the specifications of the manufacturer, it must comply with the
requirements of the following standards:

FCC 47 CFR Part 2

FCC 47 CFR Part 27

KDB 971168 D01 Power Meas License Digital Systems v03r01
ANSI/TIA/EIA-603-E 2016

ANSI 63.26-2015

All test items have been performed and recorded as per the above standards.
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4 Test Types and Results
4.1 Output Power Measurement
4.1.1 Limits of Output Power Measurement

The radiated peak output power shall be according to the specific rule Part 27.50(d)(2) that are limited to
EIRP of 1640 watts/MHz when transmitting with an emission bandwidth greater than 1 MHz.

4.1.2 Test Procedures

EIRP / ERP Measurement:

a. All measurements were done at low, middle and high operational frequency range. RBW and VBW is
5MHz for WCDMA mode.

b. Substitution method is used for E.I.R.P measurement. In the semi-anechoic chamber, EUT placed on the
0.8m(below or equal 1GHz) and/or 1.5m(above 1GHz) 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.E.R.P power can
be calculated form E.I.R.P power by subtracting the gain of dipole, E.R.P power = E.[.R.P power -
2.15dBi.

Where:
ERP/EIRP = Pmeas + Gt - Lc
Pwmeas : Measure transmitter output power.

Gt : Gain of the transmitting antenna.
Lc : signal attenuation in the connecting cable between the transmitter and antenna.

Conducted Power Measurement:
The EUT was set up for the maximum power link data modulation and link up with simulator. Set the EUT
to transmit under low, middle and high channel and record the power level shown on simulator.
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4.1.3 Test Setup
EIRP / ERP Measurement:

For radiated emission 30MHz to 1GHz

Ant. Tower 1-4m
Variable

EUT& L 3m o

Support Unjts ' '

—(>—EZI
Turn Table
80cm
| memem
L
Ground Plane
Test Receiver
e
O O O O
/] 0 0 0 o=y
For radiated emission above 1GHz
Ant. Tower 1-4m
Variable

EUT& 3m

Support Units | =

Turn Table D !
Absorber
5_5

1500J

L

'A/AMA/\A

Ground Plane

Test Receiver

N

MOOOO

For the actual test configuration, please refer to the attached file (Test Setup Photo).

Conducted Power Measurement:

EUT

Spectrum

Attenuator |

Analyzer

For the actual test configuration, please refer to the attached file (Test Setup Photo).
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Enhc]
4.1.4 Test Results
Conducted Output Power (dBm)
For WCDMA Band 10
1TX
Single Carrier Multi Carrier (4 Carriers)
Low CH Mid CH High CH Low CH Mid CH High CH
Band Chain 3112 3250 3388
2112.4 2140 2167.6 2119.9 2139.9 2160.1
MHz MHz MHz MHz MHz MHz
0 37.10 37.57 37.46 37.22 37.37 37.41
UMTS Band X 1 37.49 37.62 37.57 37.51 37.44 37.45
2 37.03 37.25 37.05 37.18 37.06 37.08
3 37.39 37.61 37.38 37.07 37.31 37.23
2TX
Single Carrier Multi Carrier (4 Carriers)
Low CH Mid CH High CH Low CH Mid CH High CH
Band Chain 3112 3250 3388
2112.4 2140 2167.6 2119.9 2139.9 2160.1
MHz MHz MHz MHz MHz MHz
UMTS Band X 0+1 40.31 40.61 40.53 40.38 40.42 40.44
2+3 40.22 40.44 40.23 40.14 40.20 40.17
EIRP Power
1TX
Single Carrier Multi Carrier (4 Carriers)
Low CH Mid CH High CH Low CH Mid CH High CH
Band Chain 3112 3250 3388
2112.4 2140 2167.6 2119.9 2139.9 2160.1
MHz MHz MHz MHz MHz MHz
0 53.50 53.97 53.86 53.62 53.77 53.81
UMTS Band X 1 53.89 54.02 53.97 53.91 53.84 53.85
2 53.43 53.65 53.45 53.58 53.46 53.48
3 53.79 54.01 53.78 53.47 53.71 53.63
2TX
Single Carrier Multi Carrier (4 Carriers)
Low CH Mid CH High CH Low CH Mid CH High CH
Band Chain 3112 3250 3388
21124 2140 2167.6 2119.9 2139.9 2160.1
MHz MHz MHz MHz MHz MHz
UMTS Band X 0+1 56.71 57.01 56.93 56.78 56.82 56.84
2+3 56.62 56.84 56.63 56.54 56.60 56.57
Note: EIRP (dBm) = Conducted Output Power (dBm) + Antenna Gain (dBi)
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4.2 Modulation Characteristics Measurement
4.2.1 Limits of Modulation Characteristics
N/A

4.2.2 Test Procedure

Connect the EUT to Communication Simulator via the antenna connector, the frequency band is set as EUT
supported Modulation and Channels, the EUT output is matched with 50 ohm load, the waveform quality and
constellation of the EUT was tested.

4.2.3 Test Setup

C ication Simulat
ommunication Simulator EUT

4.2.4 Test Results

WCDMA Band 10
Spectrum Plot of Measurement Value
WCDMA: 2140.0MHz

e
[ Kiryuight WEDVAL - Ml Stennty |
3 113911 g 79, 3015

r Freq 2.140000000 GHz CH Freq: 2140000000 GMz
- Fros Rum

Avgiold: 1010
Ext Gain: -31.00dB  Radio Devi

Active Channeis: 2 Slot#5
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4.3 Frequency Stability Measurement
4.3.1 Limits of Frequency Stability Measurement

According to the FCC part 2.1055 shall be tested the frequency stability. The rule is defined that” The
frequency stability shall be sufficient to ensure that the fundamental emission stays within the authorized
frequency block.” The test extreme voltage is according to the 2.1055(d)(1) Vary primary supply voltage from
85 to 115 percent of the nominal value for other than hand carried battery equipment and the extreme
temperature rule is comply with -30°C ~ 50C.

4.3.2 Test Procedure

a. Device is placed at the oven room. The oven room could control the temperatures and humidity. 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
C 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.

Note: The frequency error was recorded frequency error from the communication simulator.

4.3.3 Test Setup

Oven Room
SPECTRUM
ANALYZER
20dB
ATTENUATION
PAD
External Power Source
EUT
DC Power Supply
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4.3.4 Test Results

Frequency Error vs. Voltage

Voltage

WCDMA Band 10

(Volts) Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) |Frequency Error (ppm)
-45.9 2112.400004 0.002 2167.600003 0.001
-54.0 2112.400002 0.001 2167.600002 0.001
-62.1 2112.400001 0.001 2167.600001 0.000

Note: The applicant defined the normal working voltage is from -45.9Vdc to -62.1Vdc.

Frequency Error vs. Temperature

WCDMA Band 10
Temp. (C) Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) |Frequency Error (ppm)

-30 2112.400002 0.001 2167.600001 0.001
-20 2112.400003 0.002 2167.600003 0.001
-10 2112.400002 0.001 2167.600003 0.001
0 2112.400003 0.001 2167.600002 0.001
10 2112.400003 0.001 2167.600004 0.002
20 2112.399998 -0.001 2167.599996 -0.002
30 2112.399997 -0.001 2167.599997 -0.001
40 2112.399998 -0.001 2167.599997 -0.002
50 2112.399998 -0.001 2167.599997 -0.001

Report No.: RF190531C22A
Reference No. 190821C33:

Page No. 18 /57

Report Format Version: 6.1.1




4.4 Emission Bandwidth Measurement
4.4.1 Limits of Emission Bandwidth Measurement

According to FCC 27.53(m)(6) specified that emission bandwidth is defined as the width of the signal
between two points, one below the carrier center frequency and one above the carrier center frequency,
outside of which all emissions are attenuated at least 26dB below the transmitter power.

4.4.2 Test Procedure

The transmitter output was connected to the spectrum analyzer through an attenuator. The bandwidth of the
fundamental frequency was measured by spectrum analyzer with RBW = 100kHz and VBW = 300KHz for
Single Carrier, RBW = 200kHz and VBW = 620KHz for Multi-Carrier. The 26dB bandwidth is defined as the
total spectrum the power of which is higher than peak power minus 26dB.

4.4.3 Test Setup

POWER SPLITTER _ I: SPECTRUM
ANALYZER
20dB ATTENUATION
PAD
EUT
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444 Test Result

Test Mode A
WCDMA Band 10
26dBc Bandwidth (MHz) Occupied Bandwidth (MHz)
Frequency (MHz)

Chain 0 Chain 1 Chain 0 Chain 1

21124 4.371 4.366 3.9384 3.9471

2140.0 4.392 4.365 3.9524 3.9531

2167.6 4.386 4.386 3.9476 3.9563

26dBc Bandwidth
Spectrum Plot of Worst Value

aad LEDETR
#Viceo BW 300 00 kHz* o Vicdeo BW 300,00 kHz" Span 10 MK
9 Sweep 16.7 ma (1601 pis)

Occupied Bandwidth
Spectrum Plot of Worst Value
Chain 0 Chain 1

FRief Lyl Gfaet 31.00 4B
et Vahae 50.00 gBm

SVidec BW 300.00 kHr™
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Test Mode B

FVidec B 300.90 kHz®

Chain 3

0 [|KEYSIGHT st 78

Fidec B 300.00 kHz®

WCDMA Band 10

26dBc Bandwidth (MHz) Occupied Bandwidth (MHz)
Frequency (MHz)

Chain 2 Chain 3 Chain 2 Chain 3
2112.4 4.366 4.382 3.9441 3.9527
2140.0 4.378 4.377 3.9513 3.9510
2167.6 4.382 4.389 3.9518 3.9442

26dBc Bandwidth

Spectrum Plot of Worst Value
Chain 2

Occupied Bandwidth

Spectrum Plot of Worst Value

Chain 3
=

KEYSIGHT ket

[ Al

#Videc BW 300.00 kHz™
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Test Mode C

WCDMA Band 10

26dBc Bandwidth (MHz)

Occupied Bandwidth (MHz)

Frequency
(MHz) Chain 0 Chain 1 Chain 2 Chain 3 Chain 0 Chain 1 Chain 2 Chain 3
2119.9 19.50 19.50 19.50 19.49 18.817 18.720 18.763 18.759
2139.9 19.50 19.49 19.50 19.50 18.755 18.743 18.775 18.760
2160.1 19.53 19.54 19.49 19.51 18.736 18.768 18.737 18.741

26dBc Bandwidth

Spectrum Plot of Worst Value

KEYSIGHT et i
[ Ry

Span 30 MHE|

Fices BW 620,00 kHz'
Sweap 1,00 me (1001 pte)|

et Ll Geffaet 31,00 98
Ret Valoe 30.00 dlm

Span 30 MHz,
Sweap 1,00 ms (1001 pte)|

Span 10 MHz|
Sweep 1.00 ms (1001 pts)
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Occupied Bandwidth
Spectrum Plot of Worst Value
Chain 0 Chain 1

KEYSIGHT b
(=]

ma {1001 piaf

oot Ll Offet
e

Conter 214 GHE

-

Transmit Freq Esmor
28 Banswan
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4.5 Band Edge Measurement
451 Limits of Band Edge Measurement

According to FCC 27.53(h) for operations in the 1695-1710 MHz, 1710-1755 MHz, 1755-1780 MHz, 1915-
1920 MHz, 1995-2000 MHz, 2000-2020 MHz, 2110-2155 MHz, 2155-2180 MHz, and 2180-2200 bands, the
power of any emission outside a licensee's frequency block shall be attenuated below the transmitter power
(P) in watts by at least 43 + 10 log (P) dB.

Note: This device can be impelement MIMO function, so the limit of spurious emissions needs to be reduced
by 10log(Numbersant) according to FCC KDB 662911 D01 guidance.

45.2 Test Setup

Spectrum
Attenuator | Analyzer

EUT

45.3 Test Procedures

a.The EUT was set up for the rated peak power. The power was measured with Spectrum Analyzer. All
measurements were done at 3 channels: low, middle and high operational frequency range.

b. The Device has 2x2 MIMO function, so the limit of spurious emissions needs to be reduced by
10log(Numbersant) according to FCC KDB 662911 D01 quidance.

{The limits is adjusted to -13dBm — 10*log(2) = -16.01dBm}

c. Record the max trace plot into the test report.
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45.4 Test Results

Test Mode A
WCDMA Band 10

Chain 0
Frequency 2110.0MH Frequency 2170.0MHz

Ansyer 4

Shen 40 08

Scale/Tiv 10 08

Fvideo BW 3
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Test Mode B
WCDMA Band 10

Chain 2
Frequency

2110.0MHz Frequency 2170.0MHz

Fiideo BW 300 kHz* ] ideo BW 300 khx*
50

Chain 3
Frequency 2110.0MHz Frequency 2170.0MHz

FVideo BW 300 kHz* ] Fideo BW 3¢
-
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Test Mode C
WCDMA Band 10
Chain 0
Frequency

2110.0MHz Frequency 2170.0MHz

o Tapm. Prwsr [RMES}]
ik »SCENEN)

Chain 1
Frequency 2110.0MHz Frequency 2170.0MHz

o Tapm. Prwsr (RMES)]
ik »ACEHER)

Gt X0 GHx
tos. B 200 kHz

Chain 2
Frequency 2110.0MHz Frequency 2170.0MHz

oy Tapm. Powesr [RMES)]
ik +SCENER)
Fooa et d 15

Gt 0 GHx
tos. B 200 kHz
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Chain 3
Frequency

2110.0MHz Frequency 2170.0MHz
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4.6 Peak to Average Ratio
4.6.1 Limits of Peak to Average Ratio Measurement

In measuring transmissions in this band using an average power technique, the peak to-average ratio (PAR)
of the transmission may not exceed 13 dB

4.6.2 Test Setup

Spectrum
EUT Attenuator | Analyzer

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

c. Record the maximum PAPR level associated with a probability of 0.1%.
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\J550
BUREAU
[ VERITAS |

46.4 Test Results

Test Mode A
WCDMA Band 10
Peak To Average Ratio (dB)
Channel Frequency (MHz)
Chain 0 Chain 1
3112 2112.4 7.33 7.33
3250 2140.0 7.32 7.32
3388 2167.6 7.31 7.31
Spectrum Plot of Worst Value
Chain 0 Chain 1
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Test Mode B
WCDMA Band 10
Peak To Average Ratio (dB)
Channel Frequency (MHz)
Chain 2 Chain 3
3112 2112.4 7.32 7.32
3250 2140.0 7.32 7.32
3388 2167.6 7.32 7.32
Spectrum Plot of Worst Value
Chain 2 Chain 3
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Test Mode C

WCDMA Band 10

Peak To Average Ratio (dB)
Frequency (MHz)
Chain 0 Chain 1 Chain 2 Chain 3
2119.9 7.85 7.85 7.84 7.83
2139.9 7.90 7.91 7.89 7.90
2160.1 7.85 7.85 7.85 7.86
Spectrum Plot of Worst Value
Chain 0 Chain 1
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4.7 Conducted Spurious Emissions

4.7.1 Limits of Conducted Spurious Emissions Measurement

In the FCC 27.53(h)(1),0n any frequency outside a licensee’s frequency block, The power of any emission

shall be attenuated below the transmitter power (P) by at least 43 + 10 log (P) dB.

Note: This device can be impelement MIMO function, so the limit of spurious emissions needs to be reduced

by 10log(Numbersant) according to FCC KDB 662911 D01 guidance.

4.7.2 Test Setup

EUT

Spectrum

4.7.3 Test Procedure

Attenuator | Analyzer

a. All measurements were done at 3 channels: low, middle and high operational frequency range.

b. When the spectrum scanned from 9kHz to 26.5GHz, it shall be connected to the attenuator with the

carried frequency.

c. The Device has 2x2 MIMO function, so the limit of spurious emissions needs to be reduced by

10log(Numbersant) according to FCC KDB 662911 D01 quidance.
{The limits is adjusted to -13dBm — 10*log(2) = -16.01dBm}
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47.4 Test Results
Test Mode A

WCDMA Band 10 (Chain 0)

2112.4MHz

Frequency Range 9kHz~1GHz Frequency Range 1GHz~26.5GHz

oy
[Start 9 ks Hyides W 3.0 Nz . Wi I 3.0 Mz
sRes BW 1.0 Mz

2% cm?n
2140.0MHz

Frequency Range : 9kHz~1GHz Frequency Range 1GHz~26 5GHz

ScaleTiv 10 o8
1

Start 9§ kM2 Wyides W 3.0 Nz e Start 1.00 GHz Wides BW 3.0 Mz
sRes BW 1.0 Mz 3 sRies BW 1.0 Mz

R
2167.6MHz

Frequency Range : 9kHz~1GHz Frequency Range 1GHz~26.5GHz

oy
[Start 9 Hyides W 3.0 Nz . . e B 3.0 Mz
SRes BW 1.0 Mz

Note: For 9kHz, the S|gnal is from spectrum analyzer.
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WCDMA Band 10 (Chain 1)
2112.4MHz
Frequency Range : 9kHz~1GHz Frequency Range

ctrem A anany 3
A 58

~26.5GHz

:1GHz

UP=M H:-;[l InIU: - . ‘ . . P o ‘._.“ =ﬁ!:;l2l Mz
2140.0MHz
Frequency Range : 9kHz~1GHz Frequency Ra 1GHz~26.5GHz

I

e 31 oo B30 Mx o . Pides W 3.0 M
L ilal Bidk:
2167.6MHz

Frequency Range : 9kHz~1GHz Frequency Range : 1GHz~26.5GHz

Start 9§ kHz Hyides BW 3.0 Nz e Start 1.00 GHz Wyides BW 3.0 Mz
sRes BW 1.0 Mz SRes BW 1.0 Mz

. a9

Note: For 9kHz, the signal is from spectrum analyzer.
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Test Mode B

WCDMA Band 10 (Chain 2)

2112.4MHz

o
959100 Mz

$1art 1.00 GHx.
sRes BW 1.0 Mz

IR

Fideo BW 3.0 MMz

KEYSIGHT beat RF
(=]

51000 MHE

s
> Span

[$1art 1.00 GHx.
sRes BW 1.0 Mz

IR

oy 18R bl

Fideo BW 3.0 MMz

P

ik A A b

[$4art 1.00 GHx.
oRes BW 1.0 Mz

Note: For 9kHz, the signal is from spectrum analyzer.

Fideo BW 3.0 MMz
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WCDMA Band 10 (Chain 3)
2112.4MHz
Frequency Range : 9kHz~1GHz

Frequency Range 1GHz~26 5GHz

Sart § kHa Wideo B 3.0 Mz S0t 1,00 GHz e W 3.0 Mk
SR BW 1.0 Mz o 001 ¢ hos BV 1.0 Mz

B o9
2140.0MHz
Frequency Range 9kHz~1GHz Frequency Range 1GHz~26.5GHz

i;;.l 15::: e e BW 3.0 Mz 4 Fideo BW 3.0 MMz
@5 m? s
2167.6Hz

Frequency Range : 9kHz~1GHz Frequency Range 1GHz~26 5GHz

KEYSIGHT bt iF
(e

oy
[ $1art 9 kM Pides BW 3.0 Mz [$1art 1.00 GHz Fideo BW 3.0 MMz
sRes BW 1.0 Mz p =153 eRes BW 1.0 Wbz

IR

Note: For 9kHz, the S|gnal is from spectrum analyzer.
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Test Mode C

WCDMA Band 10 (Chain 0)

2119.9MHz

Frequency Range : 9kHz~1GHz Frequency Range : 1GHz~26.5GHz

3

oot Ll ©effaet 14.00 98
R

ale/Tiv 10 0B 0 aBm

#1

Wides BW 3.0 MHz $to Start 1.00 GHz
u SRtes. EW 1.0 Mz

2139.9MHz

Frequency Range : 9kHz~1GHz Frequency Range : 1GHz~26.5GHz
Een Sy -

Z|| 99591000 Mz
! St 5
Zerc Span

cF Sep
99959100 MHz

. oo o g o e B
= Sl ) :

2160.1MHz

Frequency Ra

nge : 9kHz~1GHz Frequency Ra 1GHz~26.5GHz

‘ et om A s

KEYSIGHT bt AP

cF Step
99959100 MHz

Fideo BW 30 Moz " 3;.-: Lowo c::‘
R KK R
Note: For 9kHz, the signal is from spectrum analyzer.
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WCDMA Band 10 (Chain 1)

2119.9MHz

Frequency Range : 9kHz~1GHz Frequency Range : 1GHz~26.5GHz

. oot Ll ©effaet 14.00 98
ale/Tiv 10 0B R 0 aBm

cF Step
99.999100 MHz

Wides BW 3.0 MHz $to Start 1.00 GHz
n SR BW 1.0 Mbz

2139.9MHz

Frequency Range : 9kHz~1GHz Frequency Range : 1GHz~26.5GHz
Een Sy -

Start § ki Wides BW 3.0 MHz Start 1.00 GHz Piides BN 3.0 Mz
[SRes BW 1.0 Wbz o 001 g [SRes BW 1.0 Mz

el |

‘ Q'k:r Anah
KEYSIGHT ket i
G

Fideo BW 30 Moz " 3;.-: Lowo c::‘
B K R
Note: For 9kHz, the signal is from spectrum analyzer.
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WCDMA Band 10 (Chain 2)

2119.9MHz

Frequency Range : 9kHz~1GHz

cF Step
99.999100 MHz

Wides BW 3.0 MHz

2139.9MHz

oot Ll ©effaet 14.00 98
R 0 aBm

Frequency Range : 9kHz~1GHz
. e

cF Sep
99959100 MHz

Sart B kHa Fideo BW 30 Mz
SRes BW 1.0 Mz

el |

Pideo BW 3.0 MMz

‘ Q-k:r Ana
KEYSIGHT bt iF
(==

Wides BW 3.0 MHz

R T SERA

Note: For 9kHz, the signal is from spectrum analyzer.
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WCDMA Band 10 (Chain 3)

2119.9MHz

Frequency Range : 9kHz~1GHz Frequency Range : 1GHz~26.5GHz

oot Ll ©effaet 14.00 98
R

ale/Tiv 10 0B 0 aBm
#4

Wides BW 3.0 MHz $to Start 1.00 GHz
u SRtes. EW 1.0 Mz

2139.9MHz

Frequency Range : 9kHz~1GHz Frequency Range : 1GHz~26.5GHz
Een Sy -

Z|| 99591000 Mz
! St 5
Zerc Span

cF Sep
99959100 MHz

Start § ki Wides BW 3.0 MHz Start 1.00 GHz Piides BN 3.0 Mz
[SRes BW 1.0 Wbz o 001 g [SRes BW 1.0 Mz

el |

‘ Q-k:r Ana
KEYSIGHT bt iF
(==

cF Step
99959100 MHz

Fideo BW 30 Moz " o 3;.-: Lowo c::‘
R R
Note: For 9kHz, the signal is from spectrum analyzer.
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4.8 Radiated Emission Measurement
4.8.1 Limits of Radiated Emission Measurement

According to FCC 27.53(h) for operations in the 1695-1710 MHz, 1710-1755 MHz, 1755-1780 MHz, 1915-
1920 MHz, 1995-2000 MHz, 2000-2020 MHz, 2110-2155 MHz, 2155-2180 MHz, and 2180-2200 bands, the
power of any emission outside a licensee's frequency block shall be attenuated below the transmitter power
(P) in watts by at least 43 + 10 log10 (P) dB.

4.8.2 Test Procedure

a. The power was measured with R&S Spectrum Analyzer. All measurements were done at 3 channels (low,
middle and high channel of operational frequency range.)

b. Substitution method is used for E.I.R.P measurement. In the semi-anechoic 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 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 antenna.

Note: The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 1MHz/3MHz.

4.8.3 Deviation from Test Standard

No deviation.
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4.8.4 Test Setup

For Radiated emission 30MHz to 1GHz

EUT&

Ant. Tower

Support Unjts

Turn Table

1-4m
Variable

i

SOCmT
=

For Radiated emission above 1GHz

EUT&

Ground Plane

Test Receiver

Ant. Tower

Support Units |

\f Turn Table

Absorber

- "™,

1-4m
Variable

XAMWTAAA

Ground Plane

Test Receiver

N

MOOOO
1

For the actual test configuration, please refer to the attached file (Test Setup Photo).
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4.8.5 Test Results

Below 1GHz
WCDMA Band 10
Test Mode A

Mode TX 2140.0MHz Frequency Range Below 1000 MHz

Environmental Conditions | 22deg. C, 68%RH Input Power 120Vac, 60Hz

Tested By Greg Lin

Antenna Polarity & Test Distance: Horizontal at 3 M

No. | Freq. (MHz) R(‘Z‘Edr:‘)g \Zl(jep(‘;"B"?nr) é‘;frcz'doé‘) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 36.79 474 -28.8 152 44.0 3.0 310
2 | 14155 423 447 3.0 477 130 347
3 | 27832 473 -50.2 16 518 3.0 38.8
4 | 42064 55.7 -59.7 35 -56.2 A13.0 432
5 | 61976 62.3 64.0 3.7 -60.3 3.0 473
6 | 83607 713 68.2 38 64.4 3.0 514
Remarks:

1. EIRP (dBm) = S.G Value (dBm) + Correction Factor (dB).
2. Correction Factor (dB) = Substitution Antenna Gain (dB) + Cable Loss (dB).

Level
{dBm)
10—

-20

-30

-40

_50 4

-60

-70

&0

80 -
1 ] ] I I ] I I 1
30 100 200 300 400 500 500 700 200 500 1000
Frequency (MHz)
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Mode

TX 2140.0MHz

Frequency Range

Below 1000 MHz

Environmental Conditions

22deg. C, 68%RH

Input Power

120Vac, 60Hz

Tested By

Greg Lin

Antenna Polarity & Test Distance: Vertical at 3 M

No. | Freq. (MHz) R(‘Z‘Edr:‘)g \Zl(jep(‘;"B"?nr) é‘irtrfrcé"doé‘) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 55.22 428 443 5.4 49.7 3.0 -36.7
2 | 13864 433 431 32 46.3 130 333
3 | 192.96 519 -50.8 26 -53.4 3.0 40.4
4 | 30257 -56.4 -60.0 3.7 56.3 3.0 433
5 | 49948 63.2 67.0 38 63.2 3.0 -50.2
6 | 94665 712 65.7 38 61.9 3.0 489
Remarks:

1. EIRP (dBm) = S.G Value (dBm) + Correction Factor (dB).
2. Correction Factor (dB) = Substitution Antenna Gain (dB) + Cable Loss (dB).

Level
(dBm)
10~

=20

-30

40

-50

&0

s

o

70

-80

-90-}
30

] I
100 200 300

] ]
400 500 600

Frequency (MHz)

1 1 1
T00 00 00

1
1000
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Enhc]
Test Mode B
Mode TX 2140.0MHz Frequency Range Below 1000 MHz
Environmental Conditions | 22deg. C, 68%RH Input Power 120Vac, 60Hz
Tested By Greg Lin

Antenna Polarity & Test Distance: Horizontal at 3 M

No. | Freq. (MHz) R(Z%dr'nn)g \Z'Iﬁep(‘(’j‘gﬁ:) l;"crt';)ercz';é‘) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 80.44 435 489 0.5 48.4 3.0 35.4
2 | 14640 475 493 3.0 523 13.0 139.3
3 | 38987 52.9 156.9 3.4 535 13.0 405
4 | 65953 623 636 3.7 159.9 13.0 46,9
5 | 87487 269.4 65,6 3.4 62.2 13.0 492
6 | 1000.00 705 64.7 3.2 615 3.0 485
Remarks:

1. EIRP (dBm) = S.G Value (dBm) + Correction Factor (dB).
2. Correction Factor (dB) = Substitution Antenna Gain (dB) + Cable Loss (dB).

Level
{dBm)
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=20
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-40 7
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30 100 200 300 400 S00 600 700 800 500 1000
Frequency (MHz)

Report No.: RF190531C22A Page No. 46 / 57 Report Format Version: 6.1.1
Reference No. 190821C33:




Mode

TX 2140.0MHz

Frequency Range

Below 1000 MHz

Environmental Conditions

22deg. C, 68%RH

Input Power

120Vac, 60Hz

Tested By

Greg Lin

Antenna Polarity & Test Distance: Vertical at 3 M

No. | Freq. (MHz) R(‘Z‘Edr:‘)g \Zl(jep(‘;"B"?nr) é‘irtrfrcé"doé‘) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 33.88 421 -35.6 7.1 527 3.0 -39.7
2 | 15125 53.0 522 238 55.0 130 420
3 | 21333 -56.1 57.6 2.0 -59.6 3.0 46.6
4 | 32073 62.6 67.2 41 63.1 3.0 -50.1
5 | 59260 595 -60.2 3.7 56.5 3.0 435
6 | 1000.00 68.7 618 3.2 -58.6 3.0 456
Remarks:

1. EIRP (dBm) = S.G Value (dBm) + Correction Factor (dB).
2. Correction Factor (dB) = Substitution Antenna Gain (dB) + Cable Loss (dB).
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Test Mode C
Mode TX 2119.9MHz Frequency Range Below 1000 MHz
Environmental Conditions | 22deg. C, 68%RH Input Power 120Vac, 60Hz
Tested By Greg Lin
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | 8.G Power | Correction | p\op (qmmy | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 34.85 -50.4 -30.8 -16.5 -47.3 -13.0 -34.3
2 145.43 -49.4 -51.2 -3.1 -54.3 -13.0 -41.3
3 287.05 -48.3 -50.3 -1.7 -52.0 -13.0 -39.0
4 418.97 -57.8 -61.5 3.5 -58.0 -13.0 -45.0
5 622.67 -69.2 -70.9 3.7 -67.2 -13.0 -54.2
6 901.06 -70.7 -66.6 3.5 -63.1 -13.0 -50.1
Remarks:

1. EIRP (dBm) = S.G Value (dBm) + Correction Factor (dB).
2. Correction Factor (dB) = Substitution Antenna Gain (dB) + Cable Loss (dB).
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Mode

TX 2119.9MHz

Frequency Range

Below 1000 MHz

Environmental Conditions

22deg. C, 68%RH

Input Power

120Vac, 60Hz

Tested By

Greg Lin

Antenna Polarity & Test Distance: Vertical at 3 M

No. | Freq. (MHz) R(‘Z‘Edr:‘)g \Zl(jep(‘;"B"?nr) é‘irtrfrcé"doé‘) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 30.00 -36.1 -26.6 19.4 46.0 3.0 -33.0
2 68.80 -38.6 444 08 452 3.0 322
3 | 14737 444 436 29 465 3.0 335
4 | 28123 53.3 486 17 50,3 3.0 373
5 | 64692 68.8 -66.9 3.7 63.2 3.0 -50.2
6 | 94374 712 65.8 3.7 62.1 3.0 491
Remarks:

1. EIRP (dBm) = S.G Value (dBm) + Correction Factor (dB).
2. Correction Factor (dB) = Substitution Antenna Gain (dB) + Cable Loss (dB).
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Above 1GHz

WCDMA Band 10

Test Mode A
Mode TX 2112.4MHz Frequency Range 1GHz ~ 25GHz
Environmental Conditions | 22deg. C, 68%RH Input Power 120Vac, 60Hz
Tested By Greg Lin

Antenna Polarity & Test Distance: Horizontal at 3 M

Reading S.G Power | Correction - .
No. | Freq. (MHZz) (dBm) Value (dBm) | Factor (dB) EIRP (dBm) | Limit (dBm) | Margin (dB)

1 4224.80 -568.2 -49.6 1.0 -48.6 -13.0 -35.6

Antenna Polarity & Test Distance: Vertical at 3 M

Reading S.G Power | Correction - .
No. | Freq. (MHZz) (dBm) Value (dBm) | Factor (dB) EIRP (dBm) | Limit (dBm) | Margin (dB)

1 4224.80 -55.3 -45.6 1.0 -44.6 -13.0 -31.6

Remarks:
1. EIRP (dBm) = S.G Value (dBm) + Correction Factor (dB).
2. Correction Factor (dB) = Substitution Antenna Gain (dB) + Cable Loss (dB).

Mode TX 2140.0MHz Frequency Range 1GHz ~ 25GHz
Environmental Conditions | 22deg. C, 68%RH Input Power 120Vac, 60Hz
Tested By Greg Lin

Antenna Polarity & Test Distance: Horizontal at 3 M

Reading S.G Power | Correction

No. | Freq. (MHz) | 4p1)" | value (dBm) | Factor (dB)

EIRP (dBm) | Limit (dBm) | Margin (dB)

1 4280.00 -58.4 -49.5 1.1 -48.4 -13.0 -35.4

Antenna Polarity & Test Distance: Vertical at 3 M

Reading S.G Power | Correction . .
No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) EIRP (dBm) | Limit (dBm) | Margin (dB)

1 4280.00 -55.6 -46.2 1.1 -45.1 -13.0 -32.1

Remarks:
1. EIRP (dBm) = S.G Value (dBm) + Correction Factor (dB).
2. Correction Factor (dB) = Substitution Antenna Gain (dB) + Cable Loss (dB).
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Mode

TX 2167.6MHz

Frequency Range

1GHz ~ 25GHz

Environmental Conditions

22deg. C, 68%RH

Input Power

120Vac, 60Hz

Tested By

Greg Lin

Antenna Polarity & Test Distance: Horizontal at 3 M

Reading S.G Power | Correction - .
No. | Freq. (MHZz) (dBm) Value (dBm) | Factor (dB) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 4335.20 -58.6 -49.1 1.0 -48.1 -13.0 -35.1

Antenna Polarity & Test Distance: Vertical at 3 M

Reading S.G Power | Correction - .
No. | Freq. (MHZz) (dBm) Value (dBm) | Factor (dB) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 4335.20 -55.5 -46.1 1.0 -45.1 -13.0 -32.1
Remarks:

1. EIRP (dBm) = S.G Value (dBm) + Correction Factor (dB).
2. Correction Factor (dB) = Substitution Antenna Gain (dB) + Cable Loss (dB).
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[BUREAU |
| VERITAS |
Test Mode B
Mode TX 2112.4MHz Frequency Range 1GHz ~ 25GHz
Environmental Conditions | 22deg. C, 68%RH Input Power 120Vac, 60Hz
Tested By Greg Lin
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | b \pp qpmy | Limit (dBm) | Margin (dB)
' 9 (dBm) | Value (dBm) | Factor (dB) 9
1 4224.80 -58.5 -49.9 1.0 -48.9 -13.0 -35.9
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | b \pp qpmy | Limit (dBm) | Margin (dB)
' ) (dBm) Value (dBm) | Factor (dB)
1 4224.80 -55.5 -45.8 1.0 -44.8 -13.0 -31.8
Remarks:
1. EIRP (dBm) = S.G Value (dBm) + Correction Factor (dB).
2. Correction Factor (dB) = Substitution Antenna Gain (dB) + Cable Loss (dB).
Mode TX 2140.0MHz Frequency Range 1GHz ~ 25GHz
Environmental Conditions | 22deg. C, 68%RH Input Power 120Vac, 60Hz
Tested By Greg Lin
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | eading | S.GPower | Correction | g\pp (4am) | Limit (dBm) | Margin (dB)
| ) (dBm) Value (dBm) | Factor (dB)
1 4280.00 -58.8 -49.9 1.1 -48.8 -13.0 -35.8
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | g\pp (4am) | Limit (dBm) | Margin (dB)
| ) (dBm) Value (dBm) | Factor (dB)
1 4280.00 -56.0 -46.6 1.1 -45.5 -13.0 -32.5
Remarks:

1. EIRP (dBm) = S.G Value (dBm) + Correction Factor (dB).
2. Correction Factor (dB) = Substitution Antenna Gain (dB) + Cable Loss (dB).
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Mode TX 2167.6MHz Frequency Range 1GHz ~ 25GHz
Environmental Conditions | 22deg. C, 68%RH Input Power 120Vac, 60Hz
Tested By Greg Lin

Antenna Polarity & Test Distance: Horizontal at 3 M

Reading S.G Power | Correction - .
No. | Freq. (MHZz) (dBm) Value (dBm) | Factor (dB) EIRP (dBm) | Limit (dBm) | Margin (dB)

1 4335.20 -58.8 -49.3 1.0 -48.3 -13.0 -35.3

Antenna Polarity & Test Distance: Vertical at 3 m

Reading S.G Power | Correction

No. | Freq. (MHz) | * 4py | value (dBm) | Factor (dB)

EIRP (dBm) | Limit (dBm) | Margin (dB)

1 4335.20 -56.0 -46.6 1.0 -45.6 -13.0 -32.6

Remarks:
1. EIRP (dBm) = S.G Value (dBm) + Correction Factor (dB).
2. Correction Factor (dB) = Substitution Antenna Gain (dB) + Cable Loss (dB).
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[BUREAU |
| VERITAS |
Test Mode C
Mode TX 2119.9MHz Frequency Range 1GHz ~ 25GHz
Environmental Conditions | 22deg. C, 68%RH Input Power 120Vac, 60Hz
Tested By Greg Lin
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | b \pp qpmy | Limit (dBm) | Margin (dB)
) ) (dBm) Value (dBm) | Factor (dB)
1 4224.80 -57.3 -48.7 1.0 -47.7 -13.0 -34.7
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | b \pp qpmy | Limit (dBm) | Margin (dB)
) ) (dBm) Value (dBm) | Factor (dB)
1 4224.80 -54.4 -44.7 1.0 -43.7 -13.0 -30.7
Remarks:
1. EIRP (dBm) = S.G Value (dBm) + Correction Factor (dB).
2. Correction Factor (dB) = Substitution Antenna Gain (dB) + Cable Loss (dB).
Mode TX 2139.9MHz Frequency Range 1GHz ~ 25GHz
Environmental Conditions | 22deg. C, 68%RH Input Power 120Vac, 60Hz
Tested By Greg Lin
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | eading | S.GPower | Correction | g\pp (4am) | Limit (dBm) | Margin (dB)
| ) (dBm) Value (dBm) | Factor (dB)
1 4280.00 -57.3 -48.4 1.1 -47.3 -13.0 -34.3
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | g\pp (4am) | Limit (dBm) | Margin (dB)
| ) (dBm) Value (dBm) | Factor (dB)
1 4280.00 -54.2 -44.8 1.1 -43.7 -13.0 -30.7
Remarks:

1. EIRP (dBm) = S.G Value (dBm) + Correction Factor (dB).
2. Correction Factor (dB) = Substitution Antenna Gain (dB) + Cable Loss (dB).
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Mode

TX 2160.1MHz

Frequency Range

1GHz ~ 25GHz

Environmental Conditions

22deg. C, 68%RH

Input Power

120Vac, 60Hz

Tested By

Greg Lin

Antenna Polarity & Test Distance: Horizontal at 3 M

Reading S.G Power | Correction - .
No. | Freq. (MHZz) (dBm) Value (dBm) | Factor (dB) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 4335.20 -57.6 -48.1 1.0 -47 1 -13.0 -34.1

Antenna Polarity & Test Distance: Vertical at 3 M

Reading S.G Power | Correction - .
No. | Freq. (MHZz) (dBm) Value (dBm) | Factor (dB) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 4335.20 -54.5 -45.1 1.0 -44 1 -13.0 -31.1
Remarks:

1. EIRP (dBm) = S.G Value (dBm) + Correction Factor (dB).
2. Correction Factor (dB) = Substitution Antenna Gain (dB) + Cable Loss (dB).
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5 Pictures of Test Arrangements

Please refer to the attached file (Test Setup Photo).
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Appendix — Information of the Testing Laboratories

We, Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch, were founded in 1988 to
provide our best service in EMC, Radio, Telecom and Safety consultation. Our laboratories are FCC
recognized accredited test firms and accredited and approved according to ISO/IEC 17025.

If you have any comments, please feel free to contact us at the following:

Lin Kou EMC/RF Lab Hsin Chu EMC/RF/Telecom Lab
Tel: 886-2-26052180 Tel: 886-3-6668565
Fax: 886-2-26051924 Fax: 886-3-6668323

Hwa Ya EMC/RF/Safety Lab
Tel: 886-3-3183232
Fax: 886-3-3270892

Email: service.adt@tw.bureauveritas.com
Web Site: www.bureauveritas-adt.com

The address and road map of all our labs can be found in our web site also.

- END ---
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