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TEST REPORT

Test Report No. : HK 2008012169-3E ’;”aﬁ;oi’i::f:
Equipment under Test : Tablet PC
Model /Type : T20
Listed Models : T7,K7,R70, V88, T8, T10, T12, T30
Applicant : Shenzhenshi Chaoxing Keji Youxiangongsi
Address . Bujijiedao Jindaotianlu 1228hao, Lixiangxincheng 8dong

Adanyuan 301, Longgangqu, Shenzhenshi,
Guangdongsheng, China

Manufacturer : Shenzhen Veidoo Digital Vision Co., Ltd

. 7th Floor, Building C, No. 4, Road 1, Shangxue
Address Technology Industrial Park, Bantian, Longgang District,
Shenzhen, China

Test Result: PASS

The test report merely corresponds to the test sample.
It is not permitted to copy extracts of these test result without the written permission of the test
laboratory.
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1 TEST STANDARDS

The tests were performed according to following standards:

FCC Part 2: FREQUENCY ALLOCA-TIONS AND RADIO TREATY MAT-TERS; GENERAL RULES AND
REG-ULATIONS

FCC Part 22 Subpart H: PRIVATE LAND MOBILE RADIO SERVICES.

FCC Part 24 Subpart E: PUBLIC MOBILE SERVICES

ANSI/TIA-603-E-2016: Land Mobile FM or PM Communications Equipment Measurement and Performance
Standards.

ANSI C63.26-2015: IEEE/ANSI Standard for Compliance Testing of Transmitters Used in Licensed Radio
Services

FCCKDB971168D01 Power Meas License Digital Systems
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2 SUMMARY

2.1 General Remarks
Date of receipt of test sample Jul. 28, 2020
Testing commenced on Jul. 28, 2020
Testing concluded on Aug. 17, 2020

2.2 Product Description

Product Name: Tablet PC

Model/Type reference:

T20

List Model:

T7,K7, R70, V88, T8, T10, T12, T30

Power supply:

DC 3.7V from battery or DC 5V from adapter

Adapter Information

Input:100-240V, 50/60Hz, 0.35A; Output:5V, 2000mA

Modilation Type

GMSK/8PSK

Antenna Type

Internal antenna

GSM/EDGE/GPRS

Supported EGPRS/GPRS/GSM

GSM/GPRS Power Class

GSM850:Power Class 4/ PCS1900:Power Class 1

GSM/GPRS Operation Frequency

GSM850 :824.2MHz-848.8MHz/PCS1900:1850.2MHZz-1909.8MHz

GPRS Operation Frequency Band

GPRS850/GPRS1900

GPRS/EDGE Multislot Class

EGPRS/GPRS: Multi-slot Class 12

EGPRS Multislot Class

/

Extreme temp. Tolerance -30°C to +50°C
GPRS operation mode Class B
2.3 Equipment under Test
Power supply system utilised
Power supply voltage O| 120V /60 Hz 0| 230V / 50Hz
O|12V DC 0|24V DC
@| Other (specified in blank below)
DC 3.7V from battery or DC 5V from adapter
Test frequency Tist
RF Channel
VEEEIERD IIRK Low(L) Middle (M) High (H)
T Channel 128 Channel 190 Channel 251
GSM850 824.2 MHz 836.6 MHz 848.8 MHz
RX Channel 128 Channel 190 Channel 251
869.2 MHz 881.6 MHz 893.8 MHz
RF Channel
VEEEIERD IIRK Low(L) Middle (M) High (H)
T Channel 512 Channel 661 Channel 810
GSM1900 1850.2 MHz 1880.0 MHz 1909.8 MHz
RX Channel 512 Channel 661 Channel 810
1930.2 MHz 1960.0 MHz 1989.8 MHz




WAL
g} Page 7 of 46 Report No.: HK2008012169-3E

2.4 Short description of the Equipment under Test (EUT)

This is a Tablet PC.

For more details, refer to the user’'s manual of the EUT.

2.5 EUT configuration

The following peripheral devices and interface cables were connected during the measurement:
@ - supplied by the manufacturer

O - supplied by the lab

O}/ M/N :

~

~

Manufacturer:

2.6 Related Submittal(s) / Grant (s)

This submittal(s) (test report) is intended for FCC ID: 2AXED-T20 filing to comply with FCC Part 22 and Part
24 Rules

2.7 Modifications
No modifications were implemented to meet testing criteria.

2.8 General Test Conditions/Configurations
2.8.1 Test Modes

NOTE: The test mode(s) are selected according to relevant radio technology specifications.

Test Mode 1 GPRS
Test Mode 2 GSM
Test Mode 3 EGPRS

2.8.2 Test Environment

Environment Parameter Selected Values During Tests
Relative Humidity Ambient
Temperature TN Ambient
VL 3.33Vv
Voltage VN 3.7V
VH 4.07V

NOTE: VL=lower extreme test voltage VN=nominal voltage
VH=upper extreme test voltage TN=normal temperature

2.9 Modifications

No modifications were implemented to meet testing criteria.
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3 TEST ENVIRONMENT

3.1 Address of the test laboratory

Shenzhen HUAK Testing Technology Co., Ltd.
Add.:1F, B2 Building, Junfeng Zhongcheng Zhizao Innovation Park,Heping Community, Fuhai Street,
Bao’an District, Shenzhen, China

3.2 Environmental conditions

During the measurement the environmental conditions were within the listed ranges:

Temperature: 15-35°C
Humidity: 30-60 %
Atmospheric pressure: 950-1050mbar

3.3 Test Description

3.3.1 Cellular Band (824-849MHz paired with 869-894MHz)

Test Item FCﬁgzule Requirements Verdict
Effective(Isotropic) §2.1046, .
Radiated Output Power §22.913 FCC ERP = 7W. Pass
Modulation - .
Characteristics §2.1047 Digital modulation N/A
: OBW: No limit.
Bandwidth §2.1049 EBW- No limit. Pass
- o - - -
Band Edges §2.1051, <-13dBm/1% EB_\(/jV, in ;Mg_z bands immediately 5
Compliance §22.917 outside and adjacent to ass
The frequency block.
. o FCC: £-13dBm/100kHz,
Spurious EmISS.IOI’] at §2.1051, from 9kHz to 10th harmonics but outside authorized Pass
Antenna Terminals §22.917 .
operating frequency ranges.
Field Strength of
Spurious §2.1053, FCC: <-13dBm/100kHz. Pass
e §22.917
Radiation
. §2.1055,
Frequency Stability §22.355 < +£2.5ppm. Pass

NOTE 1: For the verdict, the “N/A” denotes “not applicable”, the “N/T” de notes “not tested”.
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3.3.2 PCS Band (1850-1915MHz paired with 1930-1995MHz)

Report No.: HK2008012169-3E

Test ltem FCC Rule Requirements Verdict
No.
Effective(lsotropic) §2.1046,
Radiated Output Power |  §24.232 EIRP <2W Pass
: §2.1046, .
Peak-Average Ratio §24.232 FCC:Limit<13dB Pass
Modulation - .
Characteristics §2.1047 Digital modulation Pass
. OBW: No limit.
Bandwidth §2.1049 EBW: No limit. Pass
<-13dBm/1%*EBW,
Band E_dges §2.1061, In 1MHz bands immediately outside and adjacent to Pass
Compliance §24.238
The frequency block.
. . <-13dBm/1MHz,
Spurious Em|ss.|on at §2.1051, from 9kHz to10th harmonics but outside authorized Pass
Antenna Terminals §24.238 ;
Operating frequency ranges.
Field Strength of
Spurious §2.1053, <-13dBm/1MHz. Pass
e §24.238
Radiation
. §2.1055, FCC: within authorized frequency
Frequency Stability §24.235 block. Pass

NOTE 1: For the verdict, the “N/A” denotes “not applicable”, the “N/T” de notes “not tested”.

Remark:

1. The measurement uncertainty is not included in the test result.
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3.4 Equipments Used during the Test

Report No.: HK2008012169-3E

Test Equipment Manufacturer Model No. Serial No. Calibration Date %an)gg?en
LISN R&S ENV216 HKE-059 2019/12/26 2020/12/25
LISN R&S ENV216 HKE-002 2019/12/26 2020/12/25
Receiver R&S ESCI 7 HKE-010 2019/12/26 2020/12/25
Spectrum analyzer R&S FSP40 HKE-025 2019/12/26 2020/12/25
Spectrum analyzer Agilent N9020A HKE-048 2019/12/26 2020/12/25
RF automatic control | Tonscend JS0806-1 HKE-060 2019/12/26 | 2020/12/25
Loop antenna Schwarzbeck | FMZB 1519 B HKE-014 2019/12/26 2020/12/25
Bllog Broadband | schwarzbeck | VULB9163 |  HKE-012 2019112126 | 2020112125
Horn antenna Schwarzbeck 9120D HKE-013 2019/12/26 2020/12/25
High gain antenna Schwarzbeck LB-180400KF HKE-054 2019/12/26 2020/12/25
Preamplifier EMCI EMCO051845SE HKE-015 2019/12/26 2020/12/25
Preamplifier Agilent 83051A HKE-016 2019/12/26 2020/12/25
Preamplifier Schwarzbeck BBV 9743 HKE-006 2019/12/26 2020/12/25
Temperature and Boyang HTC-1 HKE-075 2019/12/26 | 2020/12/25
humidity meter
High-low
temperature Guangke HT-80L HKE-118 2019/12/26 2020/12/25
chamber
High pass filter unit Tonscend JS0806-F HKE-055 2019/12/26 2020/12/25
RF .
Cable(below1GHz) Times 9kHz-1GHz HKE-117 2019/12/26 2020/12/25
RF Cfg'ﬁ(;;bo"e Times 1-40G HKE-034 2019/12/26 2020/12/25
Power meter Agilent E4419B HKE-085 2019/12/26 2020/12/25
Power Sensor Agilent E9300A HKE-086 2019/12/26 2020/12/25
Conducted test | 155 ceng TS+ Rev HKE-081 N/A N/A
software 2.5.0.0
Radiated test Tonscend TS* Rev HKE-082 N/A N/A
software 2.5.0.0
RF testsoftware | Tonscend | oi120B HKE-083 N/A N/A
Version 2.6
RF test software Tonscend JS1120-4 HKE-113 N/A N/A
RF test software Tonscend JS1120-3 HKE-114 N/A N/A
RF test software Tonscend JS1120-1 HKE-115 N/A N/A
Wireless
Communication Test R&S CMW500 HKE-026 2019/12/26 2020/12/25
Set
Wireless
Communication Test R&S CMU200 HKE-029 2019/12/26 2020/12/25

Set
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4 TEST CONDITIONS AND RESULTS

4.1 Output Power
TEST APPLICABLE

During the process of testing, the EUT was controlled via R&S Digital Radio Communication tester (CMW500)
to ensure max power transmission and proper modulation. This result contains output power and EIRP
measurements for the EUT. In all cases, output power is within the specified limits.

4.1.1 Conducted Output Power

TEST CONFIGURATION

TEST PROCEDURE

Conducted Power Measurement:

a) Place the EUT on a bench and set it in transmitting mode.

b) Connect a low loss RF cable from the antenna port to a CMW500 by an Att.
c) EUT Communicate with CMWS500 then selects a channel for testing.

d) Add a correction factor to the display CMW500, and then test.

GSM850
Function Power step @z e FeEr AuliEled Operation class
power (dBm) class
GSM 5 33dBm(2W) 4 /
GPRS 3 33dBm(2W) 12 B
EDGE 8 27dBm(0.5W) 12 B
PCS1900
Function Power step Nz e eiiEr AliEle Operation class
power (dBm) class
GSM 0 30dBm(1W) 1 /
GPRS 3 30dBm(1W) 12 B
EDGE 2 27dBm(0.5W) 12 B
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TEST RESULTS

Burst Average Conducted power (dBm)
GSM 850 Channel/Frequency(MHz)
128/824.2 190/836.6 251/848.8
GSM 30.87 31.06 30.88
1TX slot 31.04 30.17 30.97
GPRS 2TX slot 29.04 29.26 29.08
(GMSK) 3TX slot 28.14 27.38 28.15
4TX slot 26.81 27.02 26.86
1TX slot 29.11 29.22 29.87
EGPRS 2TX slot 29.08 29.31 29.05
(8PSK) 3TX slot 28.22 28.22 28.11
4TX slot 26.29 26.75 26.64
Burst Average Conducted power (dBm)
GSM 1900 Channel/Frequency(MHz)
512/1850.2 661/1880.0 810/1909.8
GSM 30.98 30.99 31.23
1TX slot 30.98 30.89 31.13
GPRS 2TX slot 28.98 28.94 29.17
(GMSK) 3TX slot 27.05 27.00 27.25
47X slot 26.80 26.72 26.96
1TX slot 30.42 30.77 30.22
EGPRS 2TX slot 29.66 29.87 29.08
(8PSK) 3TX slot 28.11 28.01 27.53
4TX slot 26.48 26.66 26.58
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4.1.2 Radiated Output Power

TEST DESCRIPTION

This is the test for the maximum radiated power from the EUT.

Rule Part 24.232(c) specifies, "Mobile/portable stations are limited to 2 watts e.i.r.p. Peak power" and
24.232(e) specifies that "Peak transmit power must be measured over any interval of continuous transmission
using instrumentation calibrated in terms of an rms-equivalent voltage." Rule Part 22.913(a) specifies ” The
ERP of mobile transmitters and auxiliary test transmitters must not exceed 7 Watts.”

TEST CONFIGURATION

Signal

SA SGenerstor

Substitute

Antenna

W
4>

D
£hit

Receiving Antenna

P |

Attenuator

ALAL

L I I O I I )

)
4

Receiving Antenna

Attenuator

LAAAA

TEST PROCEDURE

1. EUT was placed on a 0.80 meter high non-conductive stand at a 3 meter test distance from the receive
antenna. A receiving antenna was placed on the antenna mast 3 meters from the EUT for emission
measurements. The height of receiving antenna is 0.80m. Detected emissions were maximized at each
frequency by rotating the EUT through 360° and adjusting the receiving antenna polarization. The radiated
emission measurements of all transmit frequencies in three channels (High, Middle, Low) were measured
with peak detector.

2. Alog-periodic antenna or double-ridged waveguide horn antenna shall be substituted in place of the EUT.
The log-periodic antenna will be driven by a signal generator and the level will be adjusted till the same
power value on the spectrum analyzer or receiver. The level of the spurious emissions can be calculated
through the level of the signal generator, cable loss, the gain of the substitution antenna and the reading
of the spectrum analyzer or receiver.

3. The EUT is then put into continuously transmitting mode at its maximum power level during the test.Set
Test Receiver or Spectrum RBW=1MHz,VBW=3MHz, And the maximum value of the receiver should be
recorded as (P,).

4. The EUT shall be replaced by a substitution antenna. In the chamber, an substitution antenna for the
frequency band of interest is placed at the reference point of the chamber. An RF Signal source for the
frequency band of interest is connected to the substitution antenna with a cable that has been constructed
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to not interfere with the radiation pattern of the antenna. A power (Pwes) is applied to the input of the
substitution antenna, and adjust the level of the signal generator output until the value of the receiver
reach the previously recorded (P,). The power of signal source (Pyes) is recorded. The test should be
performed by rotating the test item and adjusting the receiving antenna polarization.

5. A amplifier should be connected to the Signal Source output port. And the cable should be connect
between the Amplifier and the Substitution Antenna. The cable loss (P) ,the Substitution Antenna Gain
(Ga) and the Amplifier Gain (Pag) should be recorded after test.
The measurement results are obtained as described below:
Power(EIRP)=Pyea- Pag - P + Ga
We used SMF100A micowave signal generator which signal level can up to 33dBm,so we not used power
Amplifier for substituation test; The measurement results are amend as described below:
Power(EIRP)=Pyea- Po + G,

6. This value is EIRP since the measurement is calibrated using an antenna of known gain (2.15 dBi) and

known input power.

7. ERP can be calculated from EIRP by subtracting the gain of the dipole, ERP = EIRP-2.15dBi.

TEST LIMIT

Note: We test the H direction and V direction, V direction is worse.

According to 22.913(a) and 24.232(c), the ERP should be not exceed following table limits:

GSM850(GPRS850,EDGES50)

Function Power Step Burst Peak ERP (dBm)
GSM 5 <38.45dBm (7W)
GPRS 3 <38.45dBm (7W)
EDGE 8 <38.45dBm (7W)

PCS1900(GPRS1900,EDGE1900)

Function Power Step Burst Peak EIRP (dBm)
GSM 0 <33dBm (2W)
GPRS 3 <33dBm (2W)
EDGE 5 <33dBm (2W)

TEST RESULTS

Remark:

1. We were tested all Configuration refer 3GPP TS151 010.

2. EIRP=Pyea(dBm)-P(dB)+Pag(dB)+G,(dBi)

3. ERP = EIRP - 2.15dBi as EIRP by subtracting the gain of the dipole.
Note: 1.We tesed Horizontal and Vertical,and Recorded the worst data at the Vertical

GSM 850
G . " .
Frequency Puea Pq a Correction Pa ERP Limit Margin o
Antenna 9 Polarization
(MHz) " | (@Bm) | (dB) | Goivm) |  (@B) dB) | (dBm) | (dBm) | (dB) 1zafl
82420 | -14.76 | 2.42 8.45 2.15 36.82 | 25.94 | 38.45 | 1251 Vv
836.60 | -13.07 | 2.46 8.45 2.15 36.82 | 27.59 | 38.45 | 10.86 Vv
848.80 | -13.67 | 2.53 8.36 2.15 36.82 | 26.83 | 38.45 | 11.62 Vv
GSM 1900
G i .
Frequency Puea Pq a Pa EIRP Limit Margin .
Antenna 9 Polarization
(MHz) (dBm) (98) | Gain(dB) (dB) (dBm) (dBm) (dB) zat
1850.20 | -14.28 3.41 10.24 336 26.15 33.01 6.86 Vv
1880.00 | -13.75 3.49 10.24 336 26.6 33.01 6.41 Vv
1909.80 13 3.55 10.23 336 27.28 33.01 5.73 Vv
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GPRS 850
G . L .
Frequency Puea Pq a Correction Pa ERP Limit Margin o
Antenna 9 Polarization
(MHz) * | (dBm) | (dB) | ooy | (9B) (dB) | (dBm) | (dBm) | (dB) 1zatl
824.20 -15.43 2.42 8.45 2.15 36.82 25.27 38.45 13.18 \
836.60 -13.44 2.46 8.45 2.15 36.82 27.22 38.45 11.23 \
848.80 -13.48 2.53 8.36 2.15 36.82 27.02 38.45 11.43 \Y
GPRS 1900
G _ .
Frequency Pea Pa a Pa EIRP Limit Margin o
Antenna 9 Polarization
(MHz) (dBm) (dB) Gain(dB) (dB) (dBm) (dBm) (dB)
1850.20 -14.32 3.41 10.24 33.6 26.11 33.01 6.9 V
1880.00 -13.85 3.49 10.24 33.6 26.5 33.01 6.51 V
1909.80 -12.83 3.55 10.23 33.6 27.45 33.01 5.56 \%
EGPRS 850
G . . .
Frequency Pmea Pq a Correction Pa ERP Limit Margin L
Antenna 9 Polarization
(MHz) " | (@Bm) | (@B) | goivm)| (@) (dB) | (dBm) | (dBm) | (dB) 1zatl
824.20 -15.48 2.42 8.45 2.15 36.82 25.22 38.45 13.23 \%
836.60 -13.71 2.46 8.45 2.15 36.82 26.95 38.45 11.5 \%
848.80 -13.46 2.53 8.36 2.15 36.82 27.04 38.45 11.41 \%
EGPRS 1900
G - .
Frequency Puea Pq a Pa EIRP Limit Margin .
Antenna 9 Polarization
(MHz) (dBm) (98) | Gain(dB) (dB) (dBm) (dBm) (dB) zatl
1850.20 -15.66 3.41 10.24 33.6 24.77 33.01 8.24 \Y
1880.00 -12.8 3.49 10.24 33.6 27.55 33.01 5.46 \Y
1909.80 -12.52 3.55 10.23 33.6 27.76 33.01 5.25 \%
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4.2 Radiated Spurious Emssion

TEST APPLICABLE

According to the TIA/EIA 603D:2010 test method, The Receiver or Spectrum was scanned from 30 MHz to the
10th harmonic of the highest frequency generated within the equipment, which is the transmitted carrier that can
be as high as 1910 MHz. The resolution bandwidth is set as outlined in Part 24.238 and Part 22.917. The
spectrum is scanned with the mobile station transmitting at carrier frequencies that pertain to low, mid and high
channels of PCS1900 and GSM850.

TEST CONFIGURATION

Signal

SA Generator

Substitute

Antenna

0 D
i

Receiving Antenna

Amplifier

3 i

Attenuator

Fiter

¥

L I I R

Y

D

Receiving Antenna

Attenuator

LAAAA

TEST PROCEDURE

1. EUT was placed on a 0.80 meter high non-conductive stand at a 3 meter test distance from the receive
antenna. A receiving antenna was placed on the antenna mast 3 meters from the EUT for emission
measurements. The height of receiving antenna is 0.80m. Detected emissions were maximized at each
frequency by rotating the EUT through 360° and adjusting the receiving antenna polarization. The radiated
emission measurements of all transmit frequencies in three channels (High, Middle, Low) were measured
with peak detector.

2. Alog-periodic antenna or double-ridged waveguide horn antenna shall be substituted in place of the EUT.
The log-periodic antenna will be driven by a signal generator and the level will be adjusted till the same
power value on the spectrum analyzer or receiver. The level of the spurious emissions can be calculated
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through the level of the signal generator, cable loss, the gain of the substitution antenna and the reading
of the spectrum analyzer or receiver.

3. The EUT is then put into continuously transmitting mode at its maximum power level during the test.Set
Test Receiver or Spectrum RBW=1MHz,VBW=3MHz, And the maximum value of the receiver should be
recorded as (P,).

4. The EUT shall be replaced by a substitution antenna. In the chamber, an substitution antenna for the
frequency band of interest is placed at the reference point of the chamber. An RF Signal source for the
frequency band of interest is connected to the substitution antenna with a cable that has been constructed
to not interfere with the radiation pattern of the antenna. A power (Pyea) is applied to the input of the
substitution antenna, and adjust the level of the signal generator output until the value of the receiver
reach the previously recorded (P;). The power of signal source (Pyea) is recorded. The test should be
performed by rotating the test item and adjusting the receiving antenna polarization.

5. A amplifier should be connected to the Signal Source output port. And the cable should be connect
between the Amplifier and the Substitution Antenna. The cable loss (P) ,the Substitution Antenna Gain
(Ga) and the Amplifier Gain (Pag) should be recorded after test.

The measurement results are obtained as described below:
Power(EIRP)=Pyea- Pag - Pai + Ga

6. This value is EIRP since the measurement is calibrated using an antenna of known gain (2.15 dBi) and

known input power.

7. ERP can be calculated from EIRP by subtracting the gain of the dipole, ERP = EIRP -2.15dBi.
8. In order to make sure test results more clearly,we set frequency range and sweep time for difference
frequency range as follows table:
Working Subrange Sweep time
Frequency (GH2) RBW VBW (s)
0.00009~0.15 1KHz 3KHz 30
0.00015~0.03 10KHz 30KHz 10
0.03~1 100KHz 300KHz 10
GSM 850 1~2 1 MHz 3 MHz 2
2~5 1 MHz 3 MHz 3
5~8 1 MHz 3 MHz 3
8~10 1 MHz 3 MHz 3
0.00009~0.15 1KHz 3KHz 30
0.00015~0.03 10KHz 30KHz 10
0.03~1 100KHz 300KHz 10
1~2 1 MHz 3 MHz 2
2~5 1 MHz 3 MHz 3
PCS 1900 5~8 1 MHz 3 MHz 3
8~11 1 MHz 3 MHz 3
11~14 1 MHz 3 MHz 3
14~18 1 MHz 3 MHz 3
18~20 1 MHz 3 MHz 2
TEST LIMITS

According to 24.238 and 22.917 specify that 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 specification that emissions shall be attenuated below the transmitter power (P) by at least 43 + 10 log
(P) dB, translates in the relevant power range (1 to 0.001 W) to -13 dBm. At 1 W the specified minimum
attenuation becomes 43 dB and relative to a 30 dBm (1 W) carrier becomes a limit of -13 dBm. At 0.001 W (0
dBm) the minimum attenuation is 13 dB, which again yields a limit of -13 dBm. In this way a translation of the
specification from relative to absolute terms is carried out.

Frequency Channel Frequency Range Verdict
Low 9KHz-10GHz PASS
GSM 850 Middle 9KHz -10GHz PASS
High 9KHz -10GHz PASS
Low 9KHz -20GHz PASS
PCS 1900 Middle 9KHz -20GHz PASS
High 9KHz -20GHz PASS
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TEST RESULTS

Remark:
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1. We were tested all refer 3GPP TS151 010.

2. EIRP=Pyea(dBm)-P,(dB) +G,(dBi)

3. We were not recorded other points as values lower than limits.
4. Margin = Limit - EIRP

GSM 850_ Low Channel

Report No.: HK2008012169-3E

Frequency Prea Pcl Diatance Antc(iina Efsg Limit Margin Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1648.4 -35.19 3.00 3.00 9.58 -28.61 -13.00 15.61 H
2472.6 -36.3 3.03 3.00 10.72 -28.61 -13.00 15.61 H
1648.4 -36.96 3.00 3.00 9.68 -30.28 -13.00 17.28 \
2472.6 -38.66 3.03 3.00 10.72 -30.97 -13.00 17.97 \
GSM 850 Middle Channel
Ga . .
Frequency Pmea Pcl ; EIRP Limit Margin o
Diatance | Antenna Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1673.2 -36.26 3.00 3.00 9.58 -29.68 -13.00 16.68 H
2509.8 -29.03 3.03 3.00 10.72 -21.34 -13.00 8.34 H
1673.2 -31.94 3.00 3.00 9.68 -25.26 -13.00 12.26 \%
2509.8 -38.94 3.03 3.00 10.72 -31.25 -13.00 18.25 \Y
GSM 850 High Channel
Ga . .
Frequency Pwea Pcl . EIRP Limit Margin L
Diatance | Antenna Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1697.6 -32.87 3.00 3.00 9.58 -26.29 -13.00 13.29 H
2546.4 -36.75 3.03 3.00 10.72 -29.06 -13.00 16.06 H
1697.6 -28.8 3.00 3.00 9.68 -22.12 -13.00 9.12 V
2546.4 -33.43 3.03 3.00 10.72 -25.74 -13.00 12.74 \%
GSM 1900 Low Channel
Ga Peak . .
Frequency Pmea Pcl ; Limit Margin o
Diatance | Antenna EIRP Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
3700.4 -41.5 4.41 3.00 12.34 -33.57 -13.00 20.57 H
5550.6 -39.59 5.38 3.00 13.58 -31.39 -13.00 18.39 H
3700.4 -40.88 4.41 3.00 12.34 -32.95 -13.00 19.95 \
5550.6 -42.05 5.38 3.00 13.58 -33.85 -13.00 20.85 \
GSM 1900 Middle Channel
Ga . .
Frequency Pmea Pcl ; EIRP Limit Margin o
Diatance | Antenna Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
3760.0 -41.48 4.41 3.00 12.34 -33.55 -13.00 20.55 H
5640.0 -38.95 5.38 3.00 13.58 -30.75 -13.00 17.75 H
3760.0 -40.95 4.41 3.00 12.34 -33.02 -13.00 20.02 \%
5640.0 -42.3 5.38 3.00 13.58 -34.1 -13.00 211 \%
GSM 1900 _ High Channel
Ga . .
Frequency Pwea Pcl . EIRP Limit Margin L
Diatance | Antenna Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
3819.6 -41.09 4.45 3.00 12.45 -33.09 -13.00 20.09 H
5729.4 -44.94 5.47 3.00 13.66 -36.75 -13.00 23.75 H
3819.6 -32.16 4.45 3.00 12.45 -24.16 -13.00 11.16 V
5729.4 -42.33 5.48 3.00 13.66 -34.15 -13.00 21.15 \Y
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GPRS 850 Low Channel
Ga Peak . .
Frequency Pmea Pcl . Limit Margin L
Diatance | Antenna EIRP Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1648.4 -35.61 3.00 3.00 9.58 -29.03 -13.00 16.03 H
2472.6 -37.42 3.03 3.00 10.72 -29.73 -13.00 16.73 H
1648.4 -37.18 3.00 3.00 9.68 -30.5 -13.00 17.5 V
2472.6 -38.21 3.03 3.00 10.72 -30.52 -13.00 17.52 \Y
GPRS 850 Middle Channel
Ga . .
Frequency PMea Pcl . EIRP Limit Margin .
Diatance | Antenna Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1673.2 -35.95 3.00 3.00 9.58 -29.37 -13.00 16.37 H
2509.8 -30.62 3.03 3.00 10.72 -22.93 -13.00 9.93 H
1673.2 -31.29 3.00 3.00 9.68 -24.61 -13.00 11.61 \%
2509.8 -37.88 3.03 3.00 10.72 -30.19 -13.00 17.19 \%
GPRS 850_ High Channel
Ga . .
Frequency PMea Pcl . EIRP Limit Margin .
Diatance | Antenna Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1697.6 -32.24 3.00 3.00 9.58 -25.66 -13.00 12.66 H
2546.4 -36.88 3.03 3.00 10.72 -29.19 -13.00 16.19 H
1697.6 -29.74 3.00 3.00 9.68 -23.06 -13.00 10.06 \Y
2546.4 -33.02 3.03 3.00 10.72 -25.33 -13.00 12.33 \
GPRS 1900 Low Channel
Ga Peak . .
Frequency Pmea Pcl . Limit Margin o
Diatance | Antenna EIRP Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
3700.4 -41.09 4.41 3.00 12.34 -33.16 -13.00 20.16 H
5550.6 -39.16 5.38 3.00 13.58 -30.96 -13.00 17.96 H
3700.4 -40.6 4.41 3.00 12.34 -32.67 -13.00 19.67 \%
5550.6 -42.31 5.38 3.00 13.58 -34.11 -13.00 21.11 \%
GPRS 1900 Middle Channel
Ga . .
Frequency PMea Pcl . EIRP Limit Margin .
Diatance | Antenna Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
3760.0 -41.08 4.41 3.00 12.34 -33.15 -13.00 20.15 H
5640.0 -39.24 5.38 3.00 13.58 -31.04 -13.00 18.04 H
3760.0 -40.39 4.41 3.00 12.34 -32.46 -13.00 19.46 V
5640.0 -42.25 5.38 3.00 13.58 -34.05 -13.00 21.05 \Y
GPRS 1900_ High Channel
Ga . .
Frequency Pmea Pcl ; EIRP Limit Margin o
Diatance | Antenna Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
3819.6 -41.71 4.45 3.00 12.45 -33.71 -13.00 20.71 H
5729.4 -45.07 547 3.00 13.66 -36.88 -13.00 23.88 H
3819.6 -35.9 4.45 3.00 12.45 -27.9 -13.00 14.9 V
5729.4 -42.51 5.48 3.00 13.66 -34.33 -13.00 21.33 \%
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Ga

Peak

Frequency Pwea Pcl ; Limit Margin L
Diatance | Antenna EIRP Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1648.4 -35.14 3.00 3.00 9.58 -28.56 -13.00 15.56 H
2472.6 -36.23 3.03 3.00 10.72 -28.54 -13.00 15.54 H
1648.4 -37.74 3.00 3.00 9.68 -31.06 -13.00 18.06 \%
2472.6 -36.21 3.03 3.00 10.72 -28.52 -13.00 15.52 \Y
EGPRS 850 Middle Channel
Ga . .
Frequency PMea Pcl . EIRP Limit Margin .
Diatance | Antenna Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1673.2 -36.25 3.00 3.00 9.58 -29.67 -13.00 16.67 H
2509.8 -30.21 3.03 3.00 10.72 -22.52 -13.00 9.52 H
1673.2 -31.18 3.00 3.00 9.68 -24.5 -13.00 11.5 V
2509.8 -36.98 3.03 3.00 10.72 -29.29 -13.00 16.29 \%
EGPRS 850 High Channel
Ga . .
Frequency PMea Pcl . EIRP Limit Margin .
Diatance | Antenna Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1697.6 -32.25 3.00 3.00 9.58 -25.67 -13.00 12.67 H
2546.4 -36.16 3.03 3.00 10.72 -28.47 -13.00 15.47 H
1697.6 -29.74 3.00 3.00 9.68 -23.06 -13.00 10.06 \
2546.4 -31.23 3.03 3.00 10.72 -23.54 -13.00 10.54 \
EGPRS 1900 Low Channel
Ga Peak . .
Frequency PMea Pcl . Limit Margin .
Diatance | Antenna EIRP Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
3700.4 -41.45 4.41 3.00 12.34 -33.52 -13.00 20.52 H
5550.6 -37.83 5.38 3.00 13.58 -29.63 -13.00 16.63 H
3700.4 -40.39 4.41 3.00 12.34 -32.46 -13.00 19.46 \%
5550.6 -37.69 5.38 3.00 13.58 -29.49 -13.00 16.49 \%
EGPRS 1900 Middle Channel
Ga . .
Frequency PMea Pcl . EIRP Limit Margin o
Diatance | Antenna Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
3760.0 -41.11 4.41 3.00 12.34 -33.18 -13.00 20.18 H
5640.0 -38.55 5.38 3.00 13.58 -30.35 -13.00 17.35 H
3760.0 -39.83 4.41 3.00 12.34 -31.9 -13.00 18.9 V
5640.0 -38.09 5.38 3.00 13.58 -29.89 -13.00 16.89 \%
EGPRS 1900 High Channel
Ga . .
Frequency Pmea Pcl ; EIRP Limit Margin o
Diatance | Antenna Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
3819.6 -40.86 4.45 3.00 12.45 -32.86 -13.00 19.86 H
5729.4 -42.44 5.47 3.00 13.66 -34.25 -13.00 21.25 H
3819.6 -36.4 4.45 3.00 12.45 -28.4 -13.00 15.4 \
5729.4 -34.04 5.48 3.00 13.66 -25.86 -13.00 12.86 \
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4.3 Occupied Bandwidth and Emission Bandwidth

TEST APPLICABLE

Report No.: HK2008012169-3E

Similar to conducted emissions; occupied bandwidth measurements are only provided for selected
frequencies in order to reduce the amount of submitted data. Data were taken at the extreme and mid
frequencies of PCS1900 band and GSM850 band. The table below lists the measured 99% Bandwidth
and -26dBc Bandwidth.

TEST CONFIGURATION

EUT

TEST PROCEDURE

Splitter

Communication

Tester

Attenuator

1. The EUT was set up for the max output power with pseudo random data modulation;
2. The Occupied bandwidth and Emission Bandwidth were measured with Aglient Spectrum Analyzer
N9020A (peak);

R

Set RBW=5.1KHz,VBW=51KHz,Span=1MHz,SWT=500ms;
Set SPA Max hold and View, Set 99% Occupied Bandwidth/ Set -26dBc Occupied Bandwidth
These measurements were done at 3 frequencies, 1850.20 MHz, 1880.00 MHz and 1909.80 MHz for

PCS1900 band; 824.20MHz, 836.60 MHz and 848.80 MHz for GSM850 band. (Low, middle and high of

operational frequency range).

TEST RESULTS

GSM 850
Channel Frequency Occupied Bandwidth Emission Bandwidth .
(99% BW) (26 dBc BW) Verdict
Number (MHz) ( kH2) ( kH2)
128 824.20 244.2 303 PASS
190 836.60 246.2 313 PASS
251 848.80 2431 317 PASS
GSM 1900
Channel Frequency Occupied Bandwidth Emission Bandwidth '
(99% BW) (26 dBc BW) Verdict
Number (MHz) (kH2) (kHz)
128 1850.20 246.0 313 PASS
190 1880.00 247.0 306 PASS
251 1909.80 245.5 311 PASS
GPRS 850
Channel Frequency Occupied Bandwidth Emission Bandwidth _
(99% BW) (26 dBc BW) Verdict
Number (MHz) ( kH2) ( kH2)
128 824.20 245.2 314 PASS
190 836.60 248.6 316 PASS
251 848.80 246.7 310 PASS
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GPRS 1900
Channel Frequency Occupied Bandwidth Emission Bandwidth _
(99% BW) (26 dBc BW) Verdict
Number (MHz) ( kH2) ( kH2)
128 1850.20 244 .4 314 PASS
190 1880.00 245.9 309 PASS
251 1909.80 245.6 306 PASS
EGPRS 850
Channel Frequency Occupied Bandwidth Emission Bandwidth .
(99% BW) (26 dBc BW) Verdict
Number (MHz) (kHz) (kHz)
128 824.20 246.0 306 PASS
190 836.60 246.3 315 PASS
251 848.80 246.8 321 PASS
EGPRS 1900
Channel Frequency Occupied Bandwidth Emission Bandwidth '
(99% BW) (26 dBc BW) Verdict
Number (MHz) ( kH2) ( kH2)
128 1850.20 243.9 311 PASS
190 1880.00 2454 315 PASS
251 1909.80 243.5 320 PASS
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GSM 850

Center Freq 824.200000 MHz

#IF Gain:Low

Ref Offset 8.34 d8
Ref 35.00 dBm

e
#htten: 46 4B

4,
Trig: Fres Run

200000MHz
HAwg|Held: 1010

Radio Std: Nome

Radio Device: BTS

iCenter 824.2 MHz
#Res BW 5.1kHz

VBW 51kHz

#Sweep 500 ms

Occupied Bandwidth

Total Power

244.22 kHz

37.8 dBm

Ref Offzet 939 dB
Ref 35.00 dBm

o’
el

Jl'"‘"f"ﬁﬂan-'

[Center 1,85 GHz
#Res BW 5.1 kHz

VBW 51kHz

Span 1 MHz]
#Sweep 500 ms

Occupied Bandwidth

Total Power

Transmit Freq Error
x dB Bandwidth

Cener Freq 836.600000 MHz

Ref Offset 8.45 d8
Ref 35.00 dBm

1.122 kHz
303.1 kHz xdB

—-—
#htten: 46 a8

OBW Power 99.00 %
-26.00 dB

Channel 128

Center Freq: §36 600000 MHz
Trig: Fraa Run Avg|Hald: 1010

Ful

lvf-.,u.vf"f

[Center £36.6 MHz
#Res BW 5.1kHz

245.98 kHz

Transmit Freq Error 200 Hz OBW Power
x dB Bandwidth 312.5 kHz x dB

Center Freq 1.880000000 GHz ConterFreq: 1
Trig: Frea Run

==
#IF Gain: Shten; 46 dB

Fef Offset9.37 d8
Ref 35.00 dBm

34.0 dBm

99.00 %
-26.00 dB

«(tFM 1

j"m!’ﬂ.

=y
rPT nrrfm“.—ﬁ[-u._

[Center 1,88 GHz

VBW 51 kHz

#Sweep 500 ms

#Res BW 5.1 kHz

Occupied Bandwidth

Total Power

246.24 kHz

37.8 dBm

VBW 51kHz

Span 1 MHz]
#Sweep 500 ms

Occupied Bandwidth

Total Power

247.03 kHz

34.0 dBm

Transmit Freq Error 155 Hz
3134 kHz xdB

x dB Bandwidth

Aglent Spectrum Anabyze - Occupiod EW
Center Freq 848.800000 MHz

SIFGain:Low

Ref Offset 8.45 dB
Ref 35.00 dBm

OBW Power 99.00 %
-26.00 dB

Channel 190

OBW Power 99.00 %
-26.00 dB

Transmit Freq Error 616 Hz
x dB Bandwidth 306.3 kHz x dB

Channel 661

Center Fraq: 828,800000 MHz
=+ Trig: Fres Run

#htten: 46 4B

AwgjHeld: 1010

Radio Std: None

Radio Device: BTS

.;f?‘“‘“"rr
o

o
e

P

[Center B48.8 MHz
#Res BW 5.1kHz

VBW 51 kHz

#Sweep 500 ms

Occupied Bandwidth

Total Power

243.10 kHz

Transmit Freq Error 737 Hz
316.8 kHz xdB

x dB Bandwidth

OBW Power

38.2 dBm

99,00 %
-26.00 dB

Ref Offset 9.5 dB
Ref 35.00 dBm

I
f MLk
L
i .T\‘r‘r'[T’[“ T

M

Iy

B .T "‘fj_,
{ieppy

[Center 1.91 GHz

#Res BW 5.1 kHz

VBW 51kHz

Span 1 MHz]
#Sweep 500 ms

Occupied Bandwidth

Total Power

245.48 kHz

Transmit Freq Error -297 Hz
311.1 kHz xdB

x dB Bandwidth

OBW Power

34.1dBm

99.00 %
-26.00 dB
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GPRS 850 GPRS 1900
s —

Cant 200000 MHz e
Center Freq 824.200000 MHz AvalHeld: 1010

-Cener Freq 1.850200000 GHz

3 SIFG.
Ref Offset8.34 dB Ref Offsat 939 d8
Ref 35.00 dBm Ref 35.00 dBm

£
.p J‘\IT
T
| ] il -.!fﬂr ]
i\ 1 1 1 0 T t g
i ny bt i 1 N
il A E———" iy | | i
ICenter 824.2 MHz

#Res BW 5.1 kHz

[Center 1.85 GHz
VBW 51 kHz

Span 1 MHz
#Res BW 5.1 kHz VBW 51kHz #Sweep 500 ms

Man
Occupied Bandwidth Total Power 37.3 dBm

Occupied Bandwidth Total Power
245.25 kHz

244.45 kHz
Transmit Freq Error -2.469 kHz OBW Power

99.00 % Transmit Freq Error -343 Hz QOBW Power 99.00 %
x dB Bandwidth 314.4 kHz xdB -26.00 dB

x dB Bandwidth 314.4 kHz x dB -26.00 dB

#Sweep 500 ms

33.8 dBm

Channel 128 Channel 512

o AL I F Y] B i

Center Freq 836.600000 MHz ; 636500000 Radio Std:
Gl Gain: | Rardio Devic

Ref Offset .45 4B Ref Offset9.37 dB

Ref 35.00 dBm Ref 35.00 dBm

L

. i l,*:,.le."n“"
enter £36.6 MH2

#Res BW 5.1 kHz

iCenter 1.88 GHz
VBW 51 kHz Fﬂes BW 5.1kHz VBW 51 kHz #Sweep 500 ms
Total Power 37.8 dBm

Occupied Bandwidth Total Power
248.55 kHz 245.92 kHz

Transmit Freq Error -157 Hz QOBW Power 99.00 %
xdB -26.00 dB

x dB Bandwidth 308.7 kHz % dB -26.00 dB

#Sweep 500 ms

Occupied Bandwidth

34.0 dBm
Transmit Freq Error 1.138 kHz

OBW Power 99.00 %
x dB Bandwidth 315.6 kHz

Channel 190 Channel 661

i ) TORS B R
B48,500000 MHz Radio 5td: None 908600000 GHz
Avwg|Hald: 1010 = 1 Avg|Held: 1010
Radio Davice: BTS ; 3
Ref Offset .45 d8
Ref 35.00 dBm

- T
Radio Std: None

Ref Offset 9.5 dB
Ref 35.00 dBm

ﬂﬁ“r'f“"ﬂf

o i 1 -v-ﬁf
H«R:-Wn“'“lﬂww j i

! .u|“‘M\\”ﬂT‘*
[

Center 248.8 MHz

[#Res BW 5.1kHz

VBW §1kHz

enter 1,91 GHz
#Sweep 500 ms #Res BW 5.1 kHz

VBW 51kHz
Occupied Bandwidth Total Power 37.3 dBm Occupied Bandwidth
246.70 kHz 245.58 kHz
Transmit Freq Error 1.086 kHz
% dB Bandwidth 305.8 kHz

#Sweep 500 ms

Total Power 34.2 dBm
Transmit Freq Error 1.090 kHz

OBW Power 99.00 %
x dB Bandwidth 309.8 kHz

OBW Power 99.00 %
xdB -26.00 dB

x dB -26.00 dB

Channel 251 Channel 810
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EGPRS 850

Agilent Spectrum Analyzer - Occupied BW.

g Rl T i

Center Freq 824.200000 MHz Center Freq: $24.200000 MHz
- Trig: Free Run Avg|Hold: 10110

HIFGain:Low #Atten: 46 dB

Ref Offset 8.34 dB

Ref 35.00 dBm

; _,,lew»"f'frhh»fw%

A
W,_w\\,ﬂ.mﬂ”

Center 824.2 MHz

Span 1 MHz
#Res BW 5.1 kHz

#Sweep 500 ms|

32.0 dBm

VBW 51 kHz

Occupied Bandwidth
245.99 kHz

797 Hz
306.3 kHz

Total Power

Transmit Freq Error

OBW Power
x dB Bandwidth

x dB

99.00 %
-26.00 dB

Channel 128

Aghent Spectrum Ansbyze - ccupied W

Center Freq 836.600000 MHz __ T vglHeld: 1000

Ref Offset 8.45 dB

Ref 35.00 dBm

iCenter 836.6 MHz
#Res BW 5.1kHz

VBW 51 kHz #Sweep 500 ms

Occupied Bandwidth
246.28 kHz

374 Hz
315.1 kHz

Total Power 32.6 dBm

Transmit Freq Error
x dB Bandwidth

OBW Power
xdB

99.00 %
-26.00 dB

Channel 190

Center Freq 848.800000 MHz ContorFreq: 441 500000 MHz
3 =+ Trig: Frew Run Avg|Hald: 1010
#IF Gain:Low #hrten: 46 dB

Ref Offset 8.45 dB
Ref 35.00 dBm

M

.“‘I‘“r‘t\ﬂ»w--

Span 1 MHz
#Sweep 500 ms

iCenter 848.8 MHz
#Res BW 5.1 kHz

VBW 51kHz

Occupied Bandwidth
246.77 kHz

-T0Hz
320.9 kHz

Total Power 32.5 dBm
Transmit Freq Error

OBW Power
x dB Bandwidth

x dB

99.00 %
-26.00 dB

Channel 251

Frequency

Ref Offset9.39 dB
Ref 35.00 dBm

Center Freq 1.850200000 GHz
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EGPRS 1900

‘Center Freq: 1850200000 GH:
== we Run Awg|Held: 1010
cLow #htan; 45 o8

oy MM

[Center 1.85 GHz

#Res BW 5.1 kHz

VBW 51 kHz #Sweep 500 ms

Qccupied Bandwidth

243,

Transmit Freq Error
x dB Bandwidth

Fef Offset .37 dB
Ref 35.00 dBm

Total Power 30.8 dBm

89 kHz

1.923 kHz
310.6 kHz

OBW Power
xdB

99,00 %
-26.00 dB

Channel 512

s e
Radio Std:

Radio Devis

L el

enter 1.88 GHz

#Res BW 5.1 kHz

VBW 51 kHz

Occupied Bandwidth

Total Power 30.8 dBm

245.44 kHz

Transmit Freq Error
x dB Bandwidth

Center Freq 1.909800000 GHz
HIF Gain:l ow

Ref Offzet a5 dB
Ref 35.00 dBm

=303 Hz
314.8 kHz

OBW Power
xdB

99.00 %
-26.00 dB

Channel 661

Center Freq: 1.
== Trig: Fres Run

AU
GHz

Avg|Hald: 1010

hiten: 45 48

ICenter 1,91 GHz

#Res BW 5.1 kHz

VBW 51 kHz

Occupied Bandwidth

Total Power 31.1dEBm

243.49 kHz

Transmit Freq Error
x dB Bandwidth

-1.215 kHz
320.2 kHz

OBW Power
xdB

99.00 %
-26.00 dB

Channel 810

1.850200000 GHz|




Page 26 of 46 Report No.: HK2008012169-3E

4.4 Band Edge Complicance

TEST APPLICABLE

During the process of testing, the EUT was controlled via Aglient Digital Radio Communication tester

(CMWS500) to ensure max power transmission and proper modulation.

TEST CONFIGURATION

Communication
]:.[_.]'T ‘:;pllttf:l Tester
Attenuator Spectrum Analyzer
TEST PROCEDURE

Pob=

The EUT was set up for the max output power with pseudo random data modulation;

The power was measured with Aglient Spectrum Analyzer N9020A;

Set RBW=5.1KHz,VBW=51KHz,Span=3MHz,SWT=300ms, Dector: RMS;

These measurements were done at 3 frequencies, 1850.20 MHz, 1880.00 MHz and 1909.80 MHz for

PCS1900 band; 824.20 MHz, 836.60 MHz and 848.80 MHz for GSM850 band. (bottom, middle and top of

operational frequency range).

TEST RESULTS

GSM 850
Measurement Results -
Channel Frequency Limit .
Frequency Values Verdict
Number (MHz) (MH2) (dBm) (dBm)
128 824.20 823.998 -15.81 -13.00 PASS
251 848.80 849.020 -14.96 -13.00 PASS
GSM 1900
Measurement Results .
Channel Frequency Limit :
Frequency Values Verdict
Number (MHz) (MHz) (dBm) (dBm)
512 1850.20 1849.981 -20.00 -13.00 PASS
810 1909.80 1910.022 -18.68 -13.00 PASS
GPRS 850
Measurement Results .
Channel Frequency Limit .
Frequency Values Verdict
Number (MHz) (MH2) (dBm) (dBm)
128 824.20 823.990 -16.81 -13.00 PASS
251 848.80 849.020 -15.89 -13.00 PASS
GPRS 1900
Channel Frequency MeaNiemen RS Ui Limit
Frequency Values Verdict
Number (MHz) (MHz) (dBm) (dBm)
512 1850.20 1849.978 -19.72 -13.00 PASS
810 1909.80 1910.022 -18.10 -13.00 PASS
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EGPRS 850
Measurement Results I
Channel Frequency Limit .
Number (MH2) Fr‘?mezr;cy \(’jl'sugi (dBm) vermliet
128 824.20 823.980 -21.40 -13.00 PASS
251 848.80 849.020 -21.93 -13.00 PASS
EGPRS 1900
Channel Frequency B MEMOTE REITE Limit
Number (MHz) Fr%(\q/ll:_iezr)]cy \(/daIIBUn?S (dBm) Ve el
512 1850.20 1849.984 -23.83 -13.00 PASS
810 1909.80 1910.022 -22.41 -13.00 PASS
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GSM 850
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GPRS 850 GPRS 1900
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EGPRS 850
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4.5 Spurious Emssion on Antenna Port

TEST APPLICABLE

The following steps outline the procedure used to measure the conducted emissions from the EUT.

1. Determine frequency range for measurements: From CFR 2.1057 the spectrum should be investigated
from the lowest radio frequency generated in the equipment up to at least the 10™ harmonic of the carrier
frequency. For the equipment of PCS1900 band, this equates to a frequency range of 9 KHz to 19.1 GHz,
data taken from 9 KHz to 25 GHz. For GSM850, data taken from 9 KHz to 9 GHz.

2. The sweep time is set automatically by instrument itself. That should be the optimal sweep time for the
span and the RBW. If the sweep time is too short, that is sweep is too fast, the sweep result is not
accurate; if the sweep time is too long, that is sweep is too low, some frequency components may be lost.
The instrument will give an optimal sweep time according the selected span and RBW.

3. The procedure to get the conducted spurious emission is as follows:

The trace mode is set to MaxHold to get the highest signal at each frequency;
Wait 25 seconds;
Get the result.

4. Determine EUT transmit frequencies: below outlines the band edge frequencies pertinent to conducted

emissions testing.

TEST CONFIGURATION

Commmunication
EUT Splitter Tester
Attenuator — | Spectrum Analyzer

TEST PROCEDURE

1. The EUT was set up for the max output power with pseudo random data modulation;

2. The power was measured with Agilent Spectrum Analyzer N9020A (peak);

3. These measurements were done at 3 frequencies, 1850.20 MHz, 1880.00 MHz and 1909.80 MHz for
PCS1900 band; 824.20 MHz, 836.60 MHz and 848.80 MHz for GSM850 band. (Low, middle and high of
operational frequency range).

TEST LIMIT

Part 24.238 and Part 22.917 specify that 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 specification that emissions shall be attenuated below the transmitter power (P) by at least 43 + 10 log
(P) dB, translates in the relevant power range (1 to 0.001 W) to -13 dBm. At 1 W the specified minimum
attenuation becomes 43 dB and relative to a 30 dBm (1 W) carrier becomes a limit of -13 dBm. At 0.001 W (0
dBm) the minimum attenuation is 13 dB, which again yields a limit of -13 dBm. In this way a translation of the
specification from relative to absolute terms is carried out.

TEST RESULTS

Note:We tested GSM/GPRS/EGPRS mode and recorded the worst case at the GPRS mode.
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45.1 For GPRS 850Test Results

A. Test Verdict

Test Mode/ Frequency Limit .
Channel (MH2) Frequency Range (dBm) Verdict
150KHz-30MHz -13.00 PASS
GP/FSB%O 824.20 30MHz-5GHz 13.00 PASS
5GHz-18GHz -13.00 PASS
150KHz-30MHz -13.00 PASS
Gpﬁgo%o 836.60 30MHz-5GHz 213.00 PASS
5GHz-18GHz -13.00 PASS
150KHz-30MHz -13.00 PASS
GPZE 1850 848.80 30MHz-5GHz 213.00 PASS
5GHz-18GHz -13.00 PASS
Note:
1. In general, the worse case attenuation requirement shown above was applied.
2.”---"_means that the emission level is too low to be measured or at least 20 dB down than the limit.

B. Test Plots
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Test Mode: GPRS Test channel : 128 Test Mode: GPRS Test channel : 190

Agilesil Spectum Analyzer - Swept SA

gt Spectum Analyzer - Swept SA
7L A y, YXED 7 o r
Center Freq 15.075000 MHz Avg Type: RMS B Center Freg 15.075000 MHz
PHO: Fast Ly TrigiFreeRun AvglHald>5050 v : P
[FGaintow  #Agten: 30 dB

. VT
Avg Typs: RMS
(0: Fast Gy Trig:FreeRun AvglHald>5050
IFGaindow  SAten: 30 4B

Ref Offset 6.71 48 Ref Offset 6.71 d8
Ref 20.00 dBm B 10 gBldiv Ref 20.00 dBm

Center Freq
16075000 MHz|

FreqOffset KPR TR W SPOU RS RPS TN TR I ST

0Hz

Start 150 kHz Stop 30.00 MHz B start 150 kHz Stop 30.00 MHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 4.000 ms (30001 pts) I #Res B 100 kHz #VEW 300 kHz* Sweep 4000 ms (30001 pts)

0.15~30MHz 0.15~30MHz

Agilent Spectrum Analyzer - Swept SA
T

Agilert Specirum Analyzer - Swopt SA
. F, XIUET
Aug Type: RMS

PO: Fast Ly TTiGEFTE Rl AvglHeld: 35
IF GainLow #istan: 35 dB

kL 7 -
Center Freq 3.000000000 GHz Avg Type: RMS Frequency
D: Fast Ly 10g:Free Run AvglHeld: 30

IFGain:Low AAtten: 36 dB

Auto Tune _
Ref Offset 865 48

Ref Offset8.65 dB
Ref 25.00 dBm

Center Freq Center Freq
3000000000 GHz 3000000000 GHz|

Freq Offset|
0Hz

R Stop 5.000 GHz Start 1.000 GHz Stop 5.000 GHz
HVBW 3.0 MHz* #Sweep 5.000 5 (30001 pts) #Res B 1.0 MHz #VEW 3.0 MHZ* #Sweep 5.000 s (30001 pts)

1GHz ~5GHz 1GHz ~5GHz

& Frequency

Avg Type: RMS
VO Fast Ly THigiFree Run AvglHeld: 38
IF GainLow #istan: 20 4B

Ref Offset 11.27 d8 p : Ref Offset 11.27 4B
Ref 10.00 dBm . Ref 10.00 dBm

Center Freq|
8.500000000 GHz

Stop 12.000 GHz H start 5.000 GHz Stop 12.000 GHz
#VBW 3.0 MHz* #Sweep 5,000 s (30001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 5.000 s (30001 pts)

5GHz ~12GHz 5GHz ~12GHz




Page 34 of 46 Report No.: HK2008012169-3E

Agilent Specirum Analyzer - Swept 54
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Test Mode: GPRS Test channel : 251

Agilerit Spectrum Analyzer - Swept SA
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45.2 For GPRS 1900 Test Results

A. Test Verdict

T?:Sr:a'\r/]lggle/ Fre(&t;'ezr;cy Frequency Range ((leénr:;c) Verdict
9KHz-150KHz -13.00 PASS
GPRS 1900 1850.20 150KHz-30MHz -13.00 PASS
/512 ’ 30MHz -8GHz -13.00 PASS
8GHz-26.5GHz -13.00 PASS
9KHz-150KHz -13.00 PASS
GPRS 1900 1880.00 150KHz-30MHz -13.00 PASS
/661 ’ 30MHz -8GHz -13.00 PASS
8GHz-26.5GHz -13.00 PASS
9KHz-150KHz -13.00 PASS
GPRS 1900 1909.80 150KHz-30MHz -13.00 PASS
/810 ) 30MHz -8GHz -13.00 PASS
8GHz-26.5GHz -13.00 PASS
Note:
1. In general, the worse case attenuation requirement shown above was applied.
2.”---" means that the emission level is too low to be measured or at least 20 dB down than the limit.

B. Test Plots
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Test Mode: GPRS Test channel : 512 Test Mode: GPRS Test channel : 661
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SSET o T o EEIINT X 33:45:39 PM Jusy 03, 2020
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Test Mode: GPRS

Test channel : 810
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4.6 Frequency Stability Test

TEST APPLICABLE

1.

2.

According to FCC Part 2 Section 2.1055 (a)(1), the frequency stability shall be measured with variation of
ambient temperature from -30°C to +50°C centigrade.

According to FCC Part 2 Section 2.1055 (E) (2), for battery powered equipment, the frequency stability
shall be measured with reducing primary supply voltage to the battery operating end point, which is
specified by the manufacture.

Vary primary supply voltage from 85 to 115 percent of the nominal value for other than hand carried
voltage equipment and the end voltage point was 10.8V.

TEST PROCEDURE

In order to measure the carrier frequency under the condition of AFC lock, it is necessary to make
measurements with the EUT in a “call mode”. This is accomplished with the use of R&S CMU200 DIGITAL
RADIO COMMUNICATION TESTER.

1.
2.
3

Measure the carrier frequency at room temperature;

Subject the EUT to overnight soak at -30°C;

With the EUT, powered via nominal voltage, connected to the CMU200 and in a simulated call on middle
channel of PCS 1900 and GSM850, measure the carrier frequency. These measurements should be
made within 2 minutes of Powering up the EUT, to prevent significant self-warming;

Repeat the above measurements at 10°C increments from -30°C to +50°C. Allow at least 0.5 hours at
each temperature, unpowered, before making measurements;

Remeasure carrier frequency at room temperature with nominal voltage. Vary supply voltage from
minimum voltage to maximum voltage, in 0.1Volt increments remeasuring carrier frequency at each
voltage. Pause at nominal voltage for 0.5 hours unpowered, to allow any self-heating to stabilize, before
continuing;

Subject the EUT to overnight soak at +50C;

With the EUT, powered via nominal voltage, connected to the CMU200 and in a simulated call on the
centre channel, measure the carrier frequency. These measurements should be made within 2 minutes of
Powering up the EUT, to prevent significant self-warming;

Repeat the above measurements at 10°C increments from +50°C to -30°C. Allow at least 0.5 hours at
each temperature, unpowered, before making measurements;

At all temperature levels hold the temperature to +/- 0.5°C during the measurement procedure;

TEST CONFIGURATION

OVEN ROOM
COMMUNICATION
SIMULATOR ANTENNA
EXTERNAL POWER SOURCE

DC POWER SUPPLY EUT
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TEST LIMITS

For Hand carried battery powered equipment

According to the JTC standard the frequency stability of the carrier shall be accurate to within 0.1 ppm of the
received frequency from the base station. This accuracy is sufficient to meet Sec. 24.235, Frequency Stability.
The frequency stability shall be sufficient to ensure that the fundamental emission stays within the authorized
frequency block. As this transceiver is considered "Hand carried, battery powered equipment" Section
2.1055(d)(2) applies. This requires that the lower voltage for frequency stability testing be specified by the
manufacturer. This transceiver is specified to operate with an input voltage of between 3.40VDC and 4.20VDC,
with a nominal voltage of 3.80 DC. Operation above or below these voltage limits is prohibited by transceiver
software in order to prevent improper operation as well as to protect components from overstress. These
voltages represent a tolerance of -10 % and +12.5 %. For the purposes of measuring frequency stability these
voltage limits are to be used.

For equipment powered by primary supply voltage

According to the JTC standard the frequency stability of the carrier shall be accurate to within 0.1 ppm of the
received frequency from the base station. This accuracy is sufficient to meet Sec. 24.235, Frequency Stability.
The frequency stability shall be sufficient to ensure that the fundamental emission stays within the authorized
frequency block. For this EUT section 2.1055(d)(1) applies. This requires varying primary supply voltage from
85 to 115 percent of the nominal value for other than hand carried battery equipment.

TEST RESULTS

GPRS 850 Middle channel=190 channel=836.6MHz

DC Power Tempf—:-rature Frequency Frequency Limit Vel
('©) error(Hz) error(ppm) (ppm)
3.145 25 9.36 0.011188 2.50 PASS
3.7 25 4.39 0.005247 2.50 PASS
4.255 25 8.07 0.009646 2.50 PASS
3.7 -30 7.68 0.009180 2.50 PASS
3.7 -20 3.62 0.004327 2.50 PASS
3.7 -10 9.30 0.011116 2.50 PASS
3.7 0 5.94 0.007100 2.50 PASS
3.7 10 9.69 0.011583 2.50 PASS
3.7 20 6.46 0.007722 2.50 PASS
3.7 30 9.49 0.011180 2.50 PASS
3.7 40 8.85 0.010426 2.50 PASS
3.7 50 4.97 0.005855 2.50 PASS
GPRS 1900 Middle channel=661 channel=1880MHz
DC Power Tempaerature Frequency Frequency Limit Verdict
('C) error(Hz) error(ppm) (ppm)

3.145 25 15.88 0.008447 2.50 PASS
3.7 25 18.60 0.009894 2.50 PASS
4.255 25 6.20 0.003298 2.50 PASS
3.7 -30 16.40 0.008723 2.50 PASS
3.7 -20 17.82 0.009479 2.50 PASS
3.7 -10 0.77 0.000410 2.50 PASS
3.7 0 16.85 0.008963 2.50 PASS
3.7 10 13.69 0.007282 2.50 PASS
3.7 20 9.75 0.005186 2.50 PASS
3.7 30 14.33 0.007503 2.50 PASS
3.7 40 15.95 0.008352 2.50 PASS
3.7 50 11.82 0.006189 2.50 PASS
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GSM 850 Middle channel=190 channel=836.6MHz

Temperature

Frequency

Frequency

Limit

DC Power (C) error(Hz) error(ppm) (opm) Verdict
3.145 25 11.30 0.013507 2.50 PASS
3.7 25 8.78 0.010495 2.50 PASS
4.255 25 8.39 0.010029 2.50 PASS
3.7 -30 11.30 0.013507 2.50 PASS
3.7 -20 10.65 0.012730 2.50 PASS
3.7 -10 6.91 0.008260 2.50 PASS
3.7 0 11.95 0.014284 2.50 PASS
3.7 10 9.36 0.011188 2.50 PASS
3.7 20 12.01 0.014356 2.50 PASS
3.7 30 11.30 0.013313 2.50 PASS
3.7 40 10.01 0.011793 2.50 PASS
3.7 50 11.30 0.013313 2.50 PASS
GSM 1900 Middle channel=661 channel=1880MHz
DC Power Tempaerature Frequency Frequency Limit Verdict
('C) error(Hz) error(ppm) (ppm)

3.145 25 18.60 0.009894 2.50 PASS
3.7 25 16.34 0.008691 2.50 PASS
4.255 25 18.14 0.009649 2.50 PASS
3.7 -30 18.34 0.009755 2.50 PASS
3.7 -20 17.37 0.009239 2.50 PASS
3.7 -10 18.08 0.009617 2.50 PASS
3.7 0 23.05 0.012261 2.50 PASS
3.7 10 18.27 0.009718 2.50 PASS
3.7 20 20.08 0.010681 2.50 PASS
3.7 30 22.02 0.011530 2.50 PASS
3.7 40 20.99 0.010991 2.50 PASS
3.7 50 16.34 0.008556 2.50 PASS
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EGPRS 850 Middle channel=190 channel=836.6MHz

DC Power Tempoerature Frequency Frequency Limit Vel
('C) error(Hz) error(ppm) (ppm)

3.145 25 10.59 0.012849 2.50 PASS
3.7 25 9.81 0.011902 2.50 PASS
4.255 25 11.24 0.013637 2.50 PASS
3.7 -30 9.56 0.011599 2.50 PASS
3.7 -20 9.81 0.011902 2.50 PASS
3.7 -10 8.27 0.010034 2.50 PASS
3.7 0 9.49 0.011514 2.50 PASS
3.7 10 9.04 0.010968 2.50 PASS
3.7 20 10.98 0.013322 2.50 PASS
3.7 30 12.27 0.014456 2.50 PASS
3.7 40 9.36 0.011027 2.50 PASS
3.7 50 11.04 0.013007 2.50 PASS
EGPRS 1900 Middle channel=661 channel=1880MHz

DC Power Tempferature Frequency Frequency Limit Ve

('©) error(Hz) error(ppm) (ppm)

3.145 25 20.40 0.011026 2.50 PASS
3.7 25 19.18 0.010366 2.50 PASS
4.255 25 23.63 0.012772 2.50 PASS
3.7 -30 20.73 0.011204 2.50 PASS
3.7 -20 18.98 0.010258 2.50 PASS
3.7 -10 20.47 0.011064 2.50 PASS
3.7 0 18.92 0.010226 2.50 PASS
3.7 10 19.18 0.010366 2.50 PASS
3.7 20 21.05 0.011377 2.50 PASS
3.7 30 20.21 0.010582 2.50 PASS
3.7 40 22.21 0.011629 2.50 PASS
3.7 50 21.76 0.011394 2.50 PASS
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4.7 Peak-to-Average Ratio (PAR)

LIMIT

The Peak-to-Average Ratio (PAR) of the transmission may not exceed 13 dB.

TEST CONFIGURATION

CMW500

C Dirsctional coupler :]_
L]

EUT y
Spectrum
Analveer

TEST PROCEDURE

Use spectrum to measure the total peak power and record as Ppc. Use spectrum to measure the total
average power and record as Pa,4. Both the peak and average power levels must be expressed in the same
logarithmic units (e.g., dBm).

Determine the PAPR from:

PAPR (dB) = Ppi (dBm) - Payg (dBm).

TEST RESULTS

Note:We tested EGPRS/GPRS/GSM mode and recorded the worst case at the GPRS mode.

GPRS 850
Fr?&t:_lezr)]cy Peak power AV power Mezjsg)red
824.20 36.04 33.30 2.74
836.60 36.18 33.44 2.74
848.80 36.15 33.40 2.75
GPRS 1900
Fr?&lﬁazr;cy Peak power AV power Mezjsg)red
1850.20 31.53 28.70 2.83
1880.00 31.56 28.74 2.82
1909.80 31.69 28.88 2.81




Page 45 of 46

Agjlent Spectrism Analyzer - Pawer Stat CCDF
kL

Center Freq 824.200000 MHz

HIFGain:L ow

Average Power

33.30 dBm
54.94 % at 0dB

10.0 %
1.0

01 %
0.01%
0.001 %

264 dB

274dB 0.01 %

2.74dB

4 dB
36.04 dBm

" gasten: 48 9B

GPRS 850

& 07,35:451
MHz Radio 5t
Counts:1.00 MH.00 Mpt

PR — P ——y
AL e

Center Freq 1.850200000 GHz

HIFGainLow
Average Power

28.70 dBm
54.91 % at 0dB

100
1.0 %
0.1%
0.01%
0.001 %
0.0001

Peak
31.53 dBm
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GPRS 1900

|06:50:46PM A1 03, 2020
Center Freq: 1850200000 GHz Radio Std: None
Trig: RF Burst Counts:1.00 M/1.00 Mpt

#Atten: 46 dB

Frequency

Gaussian

Center Freq|
1.850200000 GHz

Info BW 5.0000 MHz

o~
Center Freq 836.600000 MHz

AFGain:Love

Average Power

33.44 dBm
54.95 % at 0dB

0001% 274dB

0.000

HSE BT & 07:16: 16PM
Center Freq: 536.600000 MHz Radio Std: None
Trig: RF Burst Counts:1.00 MH.00 Mpt
#Atten: 46 dB

Gaussian

0de
Info BW 5.0000 MHz

Agilent Spectrum Analyzer - Power Stat CCOF
T e r
Center Freq 1.880000000 GHz

Average Power

28.74 dBm
54.91 % at 0dB

2.79dB
2.81dB
82dB
2dB
2.82dB
31.56 dBm

0.0001 %
Peak

5

AIFGainLow

Average Power
g 100 %

33.40 dBm
54.95 % at 0dB

10.0 % 2.64dB

0.01 %

0.001 %
0.0001 %

6.15 dBm

= Trig: RF Burst

Channel 190

TN & 07:36:44PM
Center Freq: 848.800000 MHz Radie Std: None
Counts:1.00 MH.00 Mpt

#Atten: 45 dB

0dB
Info BW 5 0000 MHz

Channel 251

Ce
HIFGain:Low

Average Power

28.88 dBm
54.92 % at 0dB

10.0 %
1.0%
0.1%
0.01%
0.001 %
0.0001 %
Peak

2.80dB
2.81dB
2.81dB

2.81dB
31.69 dBm

HIFGain:Low

| 0.0001 %

hannel 512

A 10615114 PM Ausg03, 20200
Center Freq: 1.580000000 GHz Radio Std: None

Trig: RF Burst Counts:1.00 M.00 Mpt

#Atten: 46 4B

Frequency

Gaussian

100 %’7

10 %|

Center Freq|
1.880000000 GHz|

Y 09:51:43PM Auz 03, 2020
Center Freq: 1.909800000 GHz Radio Std: Nene
Trig: RF Burst Counts:1.00 MI1.00 Mpt

#hctan: 45 dB.

Frequency

0de
Info BW 5.0000 MHz

Channel 810
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5 Test Setup Photos of the EUT




