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1. Summary Of Test Result

1.1. Summary Of Standards And Test Results

The EUT have been tested according to the applicable standards as referenced below:
ETSI EN 3GPP TS

301 511 51 010-1 Test Description GSM900 | GSM1800
§4.2.1 §13.1 Transmitter--Freq:?rr:)t;"y error and phase P P
Temperature High, Voltage High P P
Temperature High, Voltage Low P P
Temperature Low, Voltage High P P
Temperature Low, Voltage Low P P
Temperature Normal, Voltage Normal P P
Vibration (X axis) P P
Vibration (Y axis) P P
Vibration (Z axis) P P
Transmitter--Frequency error under
§4.2.2 §13.2 multipath and intgrferenyce conditions P P
Temperature High, Voltage High P P
Temperature High, Voltage Low P P
Temperature Low, Voltage High P P
Temperature Low, Voltage Low P P
024 | 12161 | FIONENC) oot e e O | P .
Temperature High, Voltage High P P
Temperature High, Voltage Low P P
Temperature Low, Voltage High P P
Temperature Low, Voltage Low P P
Temperature Normal, Voltage Normal P P
Vibration (X axis) P P
Vibration (Y axis) P P
Vibration (Z axis) P P
25 | §13341 | e o s 0 | P .
Temperature High, Voltage High P P
Temperature High, Voltage Low P P
Temperature Low, Voltage High P P
Temperature Low, Voltage Low P P
Temperature Normal, Voltage Normal P P
§4.2.6 §13.4 Transmitter-Output RF spectrum P P
Temperature High, Voltage High P P
Temperature High, Voltage Low P P
Temperature Low, Voltage High P P
Temperature Low, Voltage Low P P
§4.2.10 §13.16.2 Transm|tters?c:1ttzg:‘:;;\ll‘v;rﬁ|:nGPRS multi P P
Temperature High, Voltage High P P
Temperature High, Voltage Low P P
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Temperature Low, Voltage High

P

Temperature Low, Voltage Low

Temperature Normal, Voltage Normal

§4.2.11

§13.16.3

Output RF spectrum in GPRS multi slot
configuration

Temperature High, Voltage High

Temperature High, Voltage Low

Temperature Low, Voltage High

Temperature Low, Voltage Low

Temperature Normal, Voltage Normal

§4.2.12

§12.1.10

Conducted spurious emissions-MS
allocated a channel

Voltage High

Voltage Low

Voltage Normal

§4.2.13

§12.1.2

Conducted spurious emissions-MS in idle
mode

Voltage High

Voltage Low

Voltage Normal

§4.2.16

§12.2.1

Radiated spurious emissions-MS allocated
a channel

Voltage Normal

§4.2.17

§12.2.2

Radiated spurious emissions-MS in idle
mode

Voltage Normal

§4.2.20

§14.7.1

Blocking and spurious response-speech
channels

¥ |9/ 9|9, 9|V V9|0V, 9|Vl U|lU|l V| UVl TV|T| W | T|T|lT

W |¥| 9|U| 9 |UV|U|TU| 9 |0V|UV|TU| 9|0V TVl TV TV T| U | T

4.2.32

14.6.1

Intermodulation rejection - speech
channels

Temperature High, Voltage High

Temperature High, Voltage Low

Temperature Low, Voltage High

Temperature Low, Voltage Low

Temperature Normal, Voltage Normal

4.2.35

14.8.1

AM suppression - speech channels

4.2.38

14.5.1.1

Adjacent channel rejection - speech
channels (TCH/FS).

Temperature High, Voltage High

Temperature High, Voltage Low

Temperature Low, Voltage High

Temperature Low, Voltage Low

Temperature Normal, Voltage Normal

4.2.42

14.2.1

Reference sensitivity - TCH/FS

Temperature High, Voltage High

Temperature High, Voltage Low

Temperature Low, Voltage High

Temperature Low, Voltage Low

Temperature Normal, Voltage Normal

| U, U, U|W UV U 0| 0U| U | U TV U TV T ©

| |00V U|W 0|0V U 0| U| U | U TV OV 0O T ©
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4.2.43

14.2.3 Reference sensitivity - FACCH/F

P

4.2.44

14.16.1

Minimum Input level for Reference
Performance - GPRS

Temperature High, Voltage High

Temperature High, Voltage Low

Temperature Low, Voltage High

Temperature Low, Voltage Low

Temperature Normal, Voltage Normal

T\ T|T|T|T| U |0

T|TV|T|T| T

Note: P means pass,F means failure, N/A means not applicable.

1.2. Test Uncertainty
Where relevant, the following test uncertainty levels have been estimated for tests performed on the

apparatus

Parameter Uncertainty
Radio Frequency 3.5 x107(-8)
Total RF power, conducted 0.47 dB
Spurious emissions, conducted 2.94 dB
Duty Cycle 5.64 dB
Temperature 09°C
Humidity 4.5%RH
DC and low frequency voltages 0.45%
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2. General Information

2.1. EUT Description

Product Name:

GSM/GPRS Module

Model Name: SIM800

Hardware Version: V2.01

Software Version: SIM800 R13.08

Support Band: GSM900/DCS1800

Supported Features: GPRS/EGPRS(Downlink only)
GPRS Class: 12

Tx Frequency Range:

GSM900:880~915MHz
DCS1800:1710~1785MHz

Rx Frequency Range:

GSM900:925~960MHz
DCS1800:1805 ~1880MHz

Type of modulation:

GMSK for GSM/GPRS

Antenna Type:

Sucker antenna (SMA connector)

Antenna Gain

GSM900: 3dBi
DCS1800: 3dBi

Antenna information: Model GSM antenna: WT-C&G-28-90
Frequency Range (MHz) 824 ~ 960 1710 ~ 1990
VSWR <1.5 (900MHz) <2 (1800MHz)

Gain (dBi): 3

Input Impedance (Q): 50

Polarization Type: Vertical

Connector Type: SMA

Manufacturer: Shenzhen Rongfengda

Page: 7 of 174

Unilab

Page 7 of 174



Unilab(Shanghai) Co.,Ltd.

Unilab

Report No. : UL15820170414REDO007-1 Page 8 of 174
3. Technical Test
3.1. Test Environment
Temperature ('C) 20
Humidity (%RH) 52
3.2. Test Equipment List
Equipment Manufacturer Model Serial No. Due Date
Receiver Agilent N9OO038A MY51210142 11/04/2017
Wire'e§r230t°sr‘er‘te°ti"ity Agilent E5515C MY49080305 | 11/06/2017
Power Splitter Agilent 11667C/ 52401 MY53806148 02/25/2018
DC Power Supply Agilent E3610A MY 40010412 01/01/2018
Trap Filter ST et | WRET92.4-0.21 SN5 02/25/2018
Trap Filter NSTEOME e o Pl 802 SN5 02/25/2018
Pual Channel B Series Agilent E44198B MY45100301 | 09/21/2017
ower Meter
ESGGVGCtor Signal Agilent 4438C MY42081708 | 09/21/2017
enerator
Power Sensor Agilent 8485D MY41090790 09/21/2017
PSA Spectrum Analyzer Agilent E4440A US41421425 09/21/2017
PSG Signal Generator Agilent E8257D MY45470010 09/21/2017
Signalling Unit 2G &S%%'WERZ E1121 E1121000029 | 09/21/2017
Fading Simulator Anite EB Propsim F8 100125 08/18/2018
Power splitter Mini-Circuits ZAPD-21 / /
Bilog Antenna Schwarzbeck VULB9160 9160-3316 09/08/2018
Broad-Band Horn Antenna Schwarzbeck BBHA9120D 9120D-942 09/08/2018
Broad-Band Horn Antenna Schwarzbeck BBHA9120D 9120D-943 09/08/2018
vibration table STI DC-1000-13 / 06/24/2017
Weiss-Voetsch
Cold-heat climate test Environmental
Testing C, 180,-40  [54686002620010 12/01/2017

chamber

Instrunments(Taicang)

Co,, Ltd.

Notes:

Normal: the Temperature is +20 ‘C, the humidity is 52%, the voltage is 3.8V,

TL:
TH:

VL:
VH:

the Temperature is -10 C;
the Temperature is +557C;

the voltage is 3.4V DC
the voltage is 4.2V DC

There is only show typical and worst test plots in this report.
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4. RESULTS

4.1. Transmitter-Frequency error and phase error

Standard Applicable

According to ETSI EN 301 511 V12.5.1 §4.2.1
Limits

According to clause 13.1 of TS 151 010-1[2]
Reference to 3GPP TS 51 010-1,13.1.2
1) Frequency error
The frequency error shall be less than 0.1ppm, except for GSM 400MS where a value of 0.2ppm shall
be used.
2) Phase error
The RMS phase error shall not exceed 5 degrees.
The maximum peak deviation during the useful part of each burst shall not exceed 20 degrees.
Test procedure

1) For one transmitted burst, the SS captures the signal as a series of phase samples over the period of
the burst. These samples are evenly distributed over the duration of the burst with a minimum sampling
rate of 2/T,where T is the modulation symbol period. The received phase trajectory is then represented by
this array of at least 294 samples.

2) The SS then calculates, from the known bit pattern and the formal definition of the modulator
contained in 3GPP TS 05.04, the expected phase trajectory.

3) .From 1) and 2) the phase trajectory error is calculated, and a linear regression line computed through
this phase trajectory error. The slope of this regression line is the frequency error of the mobile transmitter
relative to the simulator reference. The difference between the regression line and the individual sample
points is the phase error of that point.

4) Step 1)to 3) are repeated for 20 bursts, not necessarily contiguous.

5) The SS instructs the MS to its maximum power control level, all other conditions remaining constant.
Step1) to 4) are repeated.

6) The SS instructs the MS to its minimum power control level, all other conditions remaining constant.
Step1) to 4) are repeated.

7) The MS is hard mounted on a vibration table and vibrated at the frequency/amplitudes specified in
annex 1, TC4(3GPP TS 51 010-1 §Annex1.2.4).During the vibration steps 1) to 6) are repeated.

8) The MS is re-positioned on the vibration table in the two orthogonal planes to the plane used in step7).
For each of the orthogonal planes step 7) is repeated.

9) Steps 1) to 6) are repeated under extreme test conditions (see annex 1,TC2.2).

Test Result
PASS
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Please refer to following data plots:

GSM900 Middle Channel

Frequency Error Phase Error
Conditions q (Hz;/ (°)
RMS Peak
normal 3.58 1.26 3.11
TL/VL 4.06 1.07 2.95
TL /VH 6.45 1.18 2.80
TH/VL -12.91 1.05 2.57
TH/VH -16.06 1.12 2.82
TN/VN/Vibr.axis X -9.74 0.92 2.36
TN/VN/Vibr.axis Y -0.64 1.18 3.01
TN/VN/Vibr.axis Z -15.73 1.13 2.78
GSM1800 Middle Channel
i Frequency Error Phase Error(°)
Conditions (H2) RMS Peak
normal 16.79 1.00 2.71
TL/VL -1.26 1.03 3.04
TL /VH 6.01 1.07 3.13
TH/VL -2.39 117 2.84
TH/VH 10.50 1.07 3.26
TN/VN/Vibr.axis X 4.02 1.05 3.15
TN/VN/Vibr.axis Y -1.31 1.12 3.45
TN/VN/Vibr.axis Z 0.18 0.96 2.52
GSM900 Mid Channel normal
Heasurement /Instrument Screen
Control Phase & Freguency Error TCH Parms
Phase & Freq. Dounlink Traffic
Setup g Peak Phase RMS Phase Pouer v
3.11° Pass 1.26° Pass _
Traffic Band
Change
3 * 58 Hz Pass Traffic Channel
Continuous 62
Nns TH Level
H
Channel Mode
Setup 7
Return
Active Cell Sus Tupe: GSH
Connected
1 of 2 |IntRet |Dffset| | I 1 of 2
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GSM900 Mid Channel TL/VL
Heasurement/Instrument Screen

et Peak Phase RNS Phasa o ey
2.90° Pass 1.07° Pass | .
raffic Band
Change
Uien Freguency PESII
4 * Uﬁ Hz Pass Traffic Channel
Continuous 62
NS TH Level
H

Channel Node

Setup v
Return
Active Cell Sus Type: GSN
Connected
1 of 2 |ntRet | offset| I | 1 of 2
GSM900 Mid Channel TL/VH
Heasurement/Instrument Screen
Phase & Freq. Dounlink Traffic
Setup . Peak Phase RMS Phase Pouer v
o [}
2.80 Pass 1.18° Pass _
Traffic Band
Change
Uien Freaguency PGS
ﬁ * 45 H2 Pass Traffic Channel
Contiruous 62
N5 TA Level
H
Channel Node
Setup 7
Return
Active Cell Sus Tupe: G50
Connected
1of 2 [IntRet [oftset]| | [ 1of 2
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NMeasurement/Instrument Screen

Phase & Freq. Dounlink Traffic
Setup v Peak Phase RNS Phasae Pouer o
o o
2.97 Pass 1.05° Pass _
Traffic Band
Change
Uien Fraguency PGS
_1 2 * 91 Hz Pass Traffic Channel
Contirnuous 62
NS TH Level
H
Channel Mode
Setup v
Return
Active Cell Sus Type: GSN
Connected
1 of 2 |ntRet | offset| I | 1 of 2

GSM900 Mid Channel TH/VH

NMeasurement/Instrument Screen

Phase & Freq. Dounlink Traffic
Setup . Peak Phase RMS Phase Pouer v
o [}
2.82 Pass 1.12° Pass _
Traffic Band
Change
Uien Freaguency PGS
_1 ﬁ * Uﬁ H2 Pass Traffic Channel
Contiruous 62
N5 TA Level
5]
Channel Node
Setup 2
Return
Active Cell Sus Tupe: G50
Connected
1of 2 [IntRet [oftset]| | [ 1of 2
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GSM900 Mid Channel normal vibration X axis
Heasurement /Instrument Screen

et Peak Phase RNS Phasa o ey
2.36° Pass 0.92° Pass | .
raffic Band
Change
Uien Freguency PESII
_g * 74 Hz Pass Traffic Channel
Continuous 62
NS TH Level
H

Channel Node

Setup v
Return
Active Cell Sus Type: GSN
Connected
1 of 2 |ntRet | offset| I | 1 of 2
GSM900 Mid Channel normal vibration Y axis
Heasurement/Instrument Screen
Phase & Freq. Dounlink Traffic
Setup . Peak Phase RMS Phase Pouer v
o [}
3.01 Pass 1.18° Pass _
Traffic Band
Change
Uien Freaguency PGS
_U * 64 H2 Pass Traffic Channel
Contiruous 62
N5 T¥ Leuel
H
Channel Mode
Setup 7
Return
Active Cell Sus Tupe: GSH
Connected
1of 2 [IntRet [oftset]| | [ 1of 2
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GSM900 Mid Channel normal vibration Z axis
Heasurement /Instrument Screen

et Peak Phase RNS Phasa o ey
2.78° Pass 1.13° Pass |
raffic Band
Change
Uien Freguency PESII
_1 5 * 73 Hz Pass Traffic Channel

Continuous 62

NS TH Level
H

Channel Node

Setup v
Return
Active Cell Sus Type: GSN
Connected
1 of 2 |ntRet | offset| I | 1 of 2
GSM1800 Mid Channel normal
Heasurement/Instrument Screen
Phase & Freq. Dounlink Traffic
Setup . Peak Phase RMS Phase Pouer v
o [}
2.71 Pass 1.00° Pass _
Traffic Band
Bh@nge DCS
Uien Freaguency
1 ﬁ * 79 H2 Pass Traffic Channel
Contiruous 639
N5 TA Level
1]
Channel Mode
Setup 7
Return
Active Cell Sus Tupe: G50
Connected
1of 2 [IntRet [oftset]| | [ 1of 2
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GSM1800 Mid Channel TL/VL
Heasurement/Instrument Screen

et Peak Phase RIS Phase o ey
3.04° Pass 1.03° Pass | .

raffic Band

Change ncs
Vien Freguency
_1 * 26 Hz Pass Traffic Channel

Contirnuous 699

NS TH Level
0

Channel Node

Setup v
Return
Active Cell Sus Type: GSN
Connected
1 of 2 |ntRet | offset| I | 1 of 2
GSM1800 Mid Channel TL/VH
Heasurement/Instrument Screen
Phase & Freq. Dounlink Traffic
Setup . Peak Phase RMS Phase Pouer v
o [}
3.13 Pass 1.07° Pass _

Traffic Band

Bh@nge DCS

Uien Freaguency
ﬁ * 01 H2 Pass Traffic Channel

Contiruous 639

N5 TA Level
1]
Channel Mode
Setup 7
Return
Active Cell Sus Tupe: G50
Connected

1of 2 [IntRet [oftset]| | [ 1of 2
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GSM1800 Mid Channel TH/VL
Heasurement/Instrument Screen

et Peak Phase RIS Phase o ey
2.84" Pass 1.17° Pass |

raffic Band

Change ncs
Vien Freguency
_2 * 39 Hz Pass Traffic Channel

Contirnuous 699

NS TH Level
0

Channel Node

Setup v
Return
Active Cell Sus Type: GSN
Connected
1 of 2 |ntRet | offset| I | 1 of 2
GSM1800 Mid Channel TH/VH
Heasurement/Instrument Screen
Phase & Freq. Dounlink Traffic
Setup . Peak Phase RMS Phase Pouer v
o [}
3.26 Pass 1.07° Pass _
Traffic Band
Change Dcs
Vien Fraguency
1 U * 50 H2 Pass Traffic Channel
Contiruous 639
N5 TA Level
1]
Channel Mode
Setup 7
Return
Active Cell Sus Tupe: G50
Connected
1of 2 [IntRet [oftset]| | [ 1of 2
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GSM1800 Mid Channel normal vibration X axis
Heasurement /Instrument Screen

et Peak Phase RIS Phase o ey
3.19° Pass 1.00° Pass |

raffic Band

Change ncs
Vien Freguency
4 * Uz Hz Pass Traffic Channel

Contirnuous 699

NS TH Level
0

Channel Node

Setup v
Return
Active Cell Sus Type: GSN
Connected
1 of 2 |ntRet | offset| I | 1 of 2
GSM1800 Mid Channel normal vibration Y axis
Heasurement/Instrument Screen
Phase & Freq. Dounlink Traffic
Setup . Peak Phase RMS Phase Pouer v
o [}
3.45 Pass 1.12° Pass _
Traffic Band
Bh@nge DCS
Uien Freaguency
_1 * 31 H2 Pass Traffic Channel
Contiruous 639
N5 T¥ Leuel
1]
Channel Mode
Setup 7
Return
Active Cell Sus Tupe: GSH
Connected
1of 2 [IntRet [oftset]| | [ 1of 2
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GSM1800 Mid Channel normal vibration Z axis
Heasurement /Instrument Screen

Control Phase & Freguency Error TCH Parms
Ph & F . 1] link Traffi
et g Peak Phase RIS Phase e
2.32° Pass 0.96° Pass | __
raffic Band
Change ncs
Uiey Frequency
U * 1 8 Hz Pass Traffic Channel
Continuous 639
NS Tx Level
0

Channel Mode

Setup v
Return
Active Cell Sus Tupe: GSI
Connected
1 of 2 |IntRet |0t tset] [ [ 1 of 2
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4.2. Transmitter-Frequency error under multipath and interference conditions

Standard Applicable

According to ETSI EN 301 511 V12.5.1 §4.2.2
Limits

According to clause 13.2 of TS 151 010-1[2]
Reference to 3GPP TS 51 010-1,13.2.2

1. The MS carrier frequency error for each burst shall be accurate to within 0.1ppm(0.2ppm for GSM
400), or 0.1ppm(0.2ppm for GSM 400) compared to signals received from the BS for signal levels
down to 3dB below the reference sensitivity level.

2. The MS carrier frequency error for each burst shall be accurate to within 0.1ppm(0.2ppm for GSM
400), or 0.1ppm(0.2ppm for GSM 400) compared to signals received from the BS for 3dB less carrier
to interference ratio than the reference ratios(3GPP TS 05.10, sub-clauses 6 and 6.1).

Table 4-9a: Requirements for frequency error under multipath,
Doppler shift and interference conditions

T-GSM 810, GSM 850 and DCS 1 800 PCS 1900
GSM 900
Propagation Permitted Propagation Permitted Propagation Permitted
condition frequency ermor condition frequency error condition frequency error
RAZ50 +300 Hz RA130 +400 Hz R4130 +420 Hz
HT100 +180 Hz HT100 +350 Hz HT100 +370 Hz
TUSD +160 Hz TUAD +260 Hz TUAD +280 Hz
TU3 +230 Hz TU15 +320 Hz TU1.5 +330 Hz
Table 4-9b: Requirements for frequency error under multipath,
Doppler shift and interference conditions
GSM 450 GSM 480 GSM 700
Propagation Permitted Propagation Permitted Propagation Permitted
condition frequency error condition frequency error condition frequency error
RAS00 +300 Hz RA&R0O0D +300 Hz Ra& 300 +300 Hz
HT200 +180 Hz HT200 +180 Hz HT 120 +180 Hz
TU100 +160 Hz TU100 +160 Hz TU 60 +160 Hz
TUBG +230 Hz TUB +230 Hz TU 36 +230 Hz

NOTE: The frequency error, with reference to the SS carrier frequency as measured in repeats of step 5), for each
measured burst shall be less than the values shown in Table 4-9a and Table 4-9b.

Test procedure

1) The level of the serving cell BCCH is set to 10dB above the reference sensitivity level() and the fading
function set to RA. The SS waits 30s for the MS to stabilize to these conditions. The SS is set up to
capture the first burst transmitted by the MS during call establishment. A call is initiated by the SS on
a channel in mid ARFCN range as described for the generic call set up procedure but to a TCH at level
10dB above the reference sensitivity level() and fading function set to RA.

2) The SS calculates the frequency accuracy of the captured as described in test 13.1.

3) The SS sets the serving cell BCCH and TCH to the reference sensitivity level() applicable to the type

of MS, still with fading function set to RA and then waits 30s for the MS to stabilize to these conditions..

4) The SS shall capture subsequent bursts from the traffic channel in the manner described in test 13.1.

5) The SS calculates the frequency accuracy of the captured burst as described in 13.1.

6) Steps 4) and 5) are repeated for 5 traffic channel bursts spaced over a period of not less than 20s.

7) The initial conditions are established again and steps 1) to 6) are repeated but with fading function set

to HT100(HT200 for GSM400, HT120 for GSM 700).
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8) The initial conditions are established again and steps 1) to 6) are repeated but with fading function set
to TU50(TU100 for GSM400, TU60 for GSM 700).
9) The initial conditions are established again and steps 1) and 2) are repeated but with the following
differences:

- the levels of the BCCH and TCH are set to 18dB above reference sensitivity level().

- two further independent interfering signals are sent on the same nominal carrier frequency as the
BCCH and TCH and at level 10dB below the level of the TCH and modulated with random data, including
the mid-amble.

- the fading function for all channels is set to TU low.

10) The SS waits 100s for the MS to stabilize to these conditions.

11) Repeat steps 4) to 6),except that at step 6) the measurement period must be extended to 200s and

number of measurements increased to 20.

12) The initial conditions are established again and steps 1) to 11) are repeated for ARFCN in the Low

ARFCN range.

13) The initial conditions are established again and steps 1) to 11) are repeated for ARFCN in the High
ARFCN range.

14) Repeat step 8) under extreme test conditions(see annex 1, TC2.2).

Test Result
PASS
Please refer to following worst case data

GSM900 Middle Channel Propagation Condition RA250

s Frequenc Frequency Error
Conditions Err%r(Hz)y (I]_imit(lylz) Result
TN/VN -5.52 +300 P
TH/VH 7.66 +300 P
TH/VL 2.59 +300 P
TL/VH 3.66 +300 P
TL/VL 7.40 +300 P
GSM1800 Middle Channel Propagation Condition RA130
s Frequenc Frequency Error
Conditions Err%r(Hz)y ‘Eimit(lﬁz) Result
TN/VN 1.14 +400 P
TH/VH -14.85 +400 P
TH/VL 14.38 +400 P
TL/VH -11.35 +400 P
TL/VL 8.94 +400 P
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Unilab

Page 24 of 174

Neasurement/Instrument Screen

Phase & Freq. Dounlink Traffic
Setup - Peak Phase RMS Phase Pouer v
o [}
3.93 Pass 1.05° Pass _
Traffic Band
Chi;ll'IQE [":5
Uieu Freguency
_1 4 * 85 Hz Pass Traffic Channel
Continuous 6339
S T¥ Leuwel
0
Channel Node
Setup 7
Return
Active Cell Sus Type: GSN
Connected
1 of 2 |IntRet | 0ffset| | | 1 of 2

GSM1800 Middle Channel TH/VL

NMeasurement/Instrument Screen

Phase & Freq. Dounlink Traffic
Setup . Peak Phase RNS Phase Pouer 7
o o
2.87° Pass 1.00° Pass | . .
Change ocs
Uien Freguency
1 4 * 38 Hz Pass Traffic Channel
Continuous 699
fS TH Level
1]
Channel Node
Setup 7
Return
Active Cell Sus Tupe: GSH
Connected
1of 2 |IntRet |oftset] I [ 1of 2

Page: 24 of 174



Unilab(Shanghai) Co.,Ltd.
Report No. : UL15820170414REDO007-1

GSM1800 Middle Channel TL/VH
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4.3. Frequency error and phase error in GPRS multi-slot configuration

Standard Applicable

According to ETSI EN 301 511 V12.5.1 §4.2.4

Limits

According to clause 13.16.1 of TS 151 010-1[2]
Reference to 3GPP TS 51 010-1,13.16.1

1

2

Frequency error

For all measured bursts, the frequency error shall be less than 10E-7.

Phase error

For all measured bursts, the RMS phase error shall not exceed 5 degrees.

For all measured bursts, each individual phase error shall not exceed 20 degrees.

Test procedure

1)

2)

4)
5)
6)
7)

8)

For one transmitted burst on the last slot of the multi-slot configuration, the SS captures the signal as
a series of phase samples over the period of the burst. These samples are evenly distributed over the
duration of the burst with a minimum sample rate of 2/T, where T is the modulation symbol period. The
received phase trajectory is then represented by this array of at least 294 samples.

The SS then calculates, from the known bit pattern and the formal definition of the modulator
contained in 3GPP TS 05.04, the expected phase trajectory.

From 1) and 2) the phase trajectory error is calculated, and a linear regression line computed through
this phase trajectory error. The slope of this regression line is the frequency error of the mobile
transmitter relative to the simulator reference. The difference between the regression line and the
individual sample points is the phase error of that point.
Step 1) to 3) are repeated for 20 bursts, not necessarily contiguous.

The SS instructs the MS to its maximum power control level by setting the power control parameter
ALPHA to 0 and GAMMA for each timeslot to the desired power level in Packet Uplink Assignment
message, all other conditions remaining constant. Step1) to 4) are repeated.

The SS instructs the MS to its minimum power control level, all other conditions remaining constant.
Step1) to 4) are repeated.

The MS is hard mounted on a vibration table and vibrated at the frequency/amplitudes specified in
annex 1, TC4(3GPP TS 51 010-1 §Annex1.2.4).During the vibration steps 1) to 6) are repeated.
The MS is re-positioned on the vibration table in the two orthogonal planes to the plane used in step7).

For each of the orthogonal planes step 7) is repeated.

9)

Steps 1) to 6) are repeated under extreme test conditions(see annex 1,TC2.2).

Test Result

PASS

Please refer to following data plots

Page: 26 of 174



L]
Unilab(Shanghai) Co.,Ltd. Unilab
Report No. : UL15820170414RED007-1 Page 27 of 174
GPRS900 Middle Channel
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GPRS1800 Middle Channel

Frequency Error Phase Error

Conditions (°)
(Hz) RMS Peak
Normal -12.28 1.01 2.84
TH/VH 20.50 1.11 2.84
TH/VL -4.67 0.88 2.44
TL /VH 0.39 1.21 3.62
TL/VL 7.27 1.02 2.54
TN/VN/Vibr.axis X 16.55 1.17 4.00
TN/VN/Vibr.axis Y 3.42 1.23 3.52
TN/VN/Vibr.axis Z 4.60 1.25 3.54
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4.4. Transmitter output power and burst timing

Standard Applicable

According to ETSI EN 301 511 V12.5.1 §4.2.5

Limits

According to clause 13.3 of TS 151 010-1[2]

Reference to 3GPP TS 51 010-1,13.3.5

Unilab

Page 36 of 174

Table 4-10: Bands other than DCS 1800 and PCS 1900 transmitter output power for different power

classes
Power class Power control | Transmitter Tolerances
level (note2) | output power
2 |3 |45 dBm normal extreme
: 2 39 12 dB +2,5dB
3 a7 +3 dB (note1) | +4 dB (note1)
4 35 +3 dB +4 dB
5 33 +3 dB (note1) | +4 dB (note1)
' * G 31 +3 dB +4 dB
S 7 29 +3 dB (note1) | 4 dB (note1)
' : 8 27 +3 dB +1 dB
' : 2] 25 +3 dB +1 dB
' ' 10 23 +3 dB +4 dB
' * 11 21 +3 dB +4 dB
' ' 12 19 +3 dB +4 dB
13 17 +3 dB +4 dB
14 15 +3 dB +4 dB
15 13 +3 dB +4 dB
16 11 +5 dB 16 dB
17 9 +5 dB 16 dB
18 7 +5 dB 16 dB
19 3] +5 dB 5 dB

NOTE1:

NOTEZ:

When the power control level corresponds to the power class of the MS, then
the tolerances shall be 2,0 dB under normal test conditions and 2,5 dB under
extreme test conditions.
There is no requirement to test power control levels 20-31
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Table 4-11: DCS 1800 transmitter output power for different power classes

Power class Power control Transmitter Tolerances
level (note2) output power
1123 dBm normal extreme
: 29 36 +2.0 dB +2 .5 dB
30 34 +3.0 dB +4. 0 dB
31 32 +3.0 dB +4. 0 dB
0 30 +3,0 dB (notel) x4 dB (note1)
1 28 +3 dB +4 dB
2 26 +3 dB +4 dB
3 24 +3 dB (notel) 4 dB (notel)
4 22 +3 dB +4 dB
] 20 +3 dB +4 dB
6 18 +3 dB +4 dB
7 16 +3 dB +4 dB
8 14 +3 dB +4 dB
9 12 +4 dB +5 dB
: : 10 10 +4 dB +5 dB
: : 11 a8 +4 dB +5 dB
. : 12 6 +4 dB +5 dB
. : 13 4 +4 dB +5 dB
: : 14 2 +5 dB +6 dB
: : : 15 0 +5 dB +6 dB
MOTE1: When the power control level corresponds to the power class of the MS, then the
tolerances shall be 2,0 dB under normal test conditions and 2,5 dB under extreme test
conditions.
MOTEZ2: There is no requirement to test power control levels 16-28
Table 4-12: PCS 1900 transmitter output power for different power classes
Power class Power control Transmitter Tolerances
level (note2) output power
1213 dBm Normal Extreme
: 30 33 +2.0 dB +2.5 dbB
31 32 +2.0 dB +2.5 dbB
0 30 +3.0 dB (notet) +4 dB (note)
: 1 28 +3 dB +4 dB
: 2 26 +3 dB +4 dB
. : 3 24 +3 dB (notet) +4 dB (note1)
. : 4 22 +3 dB +4 dB
. : 5 20 +3 dB +4 dB
. : & 18 +3 dB +4 dB
* : 7 16 +3 dB +4 dB
. 8 14 +3 dB +4 dB
. 9 12 +4 dB +5 dB
. 10 10 +4 dBb +5 dB
. 11 8 +4 dBb +5 dB
. 12 6 +4 dB +5 dB
. 13 4 +4 dB +5 dB
. 14 2 +5 dB +6 dB
. . 15 0 +5 dB +6 dB
NOTE1: When the power control level corresponds to the power class of the M3, then the
tolerances shall be 2,0 dB under normal test conditions and 2,5 dB under extreme test
conditions.
MOTEZ2: There is no requirement to test power control levels 16-29
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Table 4-13: Lowest measurement limit for power/time template
lowest limit

Bands other (-39 dBc or -54 dBm whichever is the highest, except
than DCS for the timeslot preceding the active slot, for which
1800 and the allowed level is equal to -59 dBC or -36 dBm,
PCS 1900 whichever is the highest

DCS 1800, |[-48 dBc or -48 dBm whichever is the highest

PCS 1900

Test procedure

Measurement of normal burst transmitter output power(see §13.3.4.1.2).

Measurement of normal burst timing delay..

Measurement of normal burst power/time relationship.

Step 1)to 3) are repeated with the MS commanded to operate on each of the nominal output power
levels supported by the MS,(see table 4-10,4-11and 4-12) and in step 1) on one nominal output level
higher than supported by the MS.

The SS commands the MS to the maximum power control level supported by the MS and step 1) to 3)
are repeated for ARFCN in the Low and High ranges.

Measurement of access burst transmitter output power.

Measurement of access burst timing delay.

Measurement of access burst power/time relationship.

Test Result

PASS

Please refer to following data plots
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GSM900, Low Channel, TL/VL(PCL=5)
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4.5. Transmitter-Output RF spectrum

Standard Applicable

According to ETSI EN 301 511 V12.5.1 §4.2.6

Limits

According to clause 13.40f TS 151 010-1[2]
Reference to 3GPP TS 51 010-1,13.4

Table 4-14:GSM 400,GSM 700,T-GSM 850 and GSM 900 spectrum due
to modulation out to less than 1800kHz offset

power levels in dB relative to the
measurement at FT
Power level Frequency offset
(kHz)
{dBm) 0-100 200 250 400 600 to <1800
39 +0.5 -30 -33 -60 -66
37 +0.5 -30 -33 -60 -64
35 +0.5 -30 -33 -60 -62
<= 33 +0.5 -30 -33 -60 -60

The values above are subject to the minimum absolute levels (dBm)
below.

| 36 | 36 | -38 | -3 | 51

Table 4-15: DCS 1800 Spectrum due
to modulation out to less than 1800kHz offset

power levels in dB relative to the measurement at FT

Power level Frequency offset (kHz)
(dEBm) 0-100 200 250 400 €00 to <1800
== 36 +0.5 -30 -33 -60 -60

The values above are subject to the minimum absolute levels (dBm)
below.

| 36 | 36 | -3 [ -3 | -56

Table 4-16:Spectrum due to modulation from 1800kHz offset
to the edge of the transmit band(wideband noise)

Unilab

Page 84 of 174

power levels in dB relative to the measurement at FT
GSM 400, GSM 700, T-GSM 810, GSM 850 DCS 1800 PCS 1900
and GSM 900
Power Fregquency offset Power Frequency offset Power Frequency offset
Level kHz level KHz level kHz
(dBm) 1800tc | 3000to | >=& 000 (dBm) 1800to [>=6000 | (dBm) 1800to | >=6 000
<3 000 < 6000 <6000 < 6000
39 -69 -1 77 36 -7 -79 33 -68 -76
ar -67 -69 -75 34 -69 -7 32 -67 -75
35 -65 -67 -73 32 -67 -75 30 -65 -3
<= 33 -63 -65 -71 30 -65 -73 28 -63 -71
28 -63 -71 26 -61 -69
26 -61 -69 <= 24 -59 -67
== 24 -59 -67
The values above are subject to the minimum absolute levels (dBm) below.
| 46 | 46 | 46 | | 51 | 51 ] | 51 51
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Test procedure

The following operating conditions were made in accordance with the ETSI 301 511 Clause 4.2.6.

Test Result
PASS

Please refer to following data plots
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Unilab

Page 86 of 174

Heasurement /Instrument Screen
ORFS FMOOULATION Dounlink Traffic
Setup Fef 10.00 dB Pouer v
Traffic Band
Change
Vvien PGSH
Traffic Channel
‘Hz 1
PP. limi
:_:|-|_Ir-_.1|§ . N5 TX Level
Jsl_l 00 dBEBm 1
Channel Mode
Setup 7
Pass I
—-1800 kHz 1500 kHz
Return
ZB0 /541 Continuous
Active Cell Sus Tupe: GSH
Connect ed
10of 2 |IntRet [oftset] [ [ 1of 2
GSM900, Low Channel, TH/VL
Measurement /Instrument Screen
ORFS HMOOULATION Dounlink Traffic
Setup 'J}I:I.I:II:I ful=] Pouer v
dB/ ' Traffic Band
Change o
Uieu I I PGSH
[
Pass im nm N | | I I w0 C Channel
:Hz 1800 kHz 1
PP, limit - 0 kHz
SHITCHIMNG Nns 1% Level
jSD 00 dEm 11
Channel Mode
I Setup v
—-1800 kH=z 1800 kH=
(N[N (NN Return
L50 /5Ll Continuous
Active Cell Sus Tupe: GSH
Connected
1 of 2 |IntRet | 0ffset| | | 1 of 2

Page: 86 of 174



Unilab(Shanghai) Co.,Ltd.
Report No. : UL15820170414REDO007-1

GSM900, Low Channel, TH/VH
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GSM900, Middle Channel, TL/VL
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Heasurement/Instrument Screen
ORFS MOOULATION Dounlink Traffic
Setup Ref 10.00 dB Pouer 7
Traffic Band
Chanoe
Vien PGSN
Traffic Channel
62
NS TH Level
2
Channel Node
Setup 7
Pass
—1500 kHz 1800 kH=z
[H]H] [H]H] Return
170 /541 Contirnuous
Active Cell Sus Tuype: GSH
Connected
1 of 2 |IntRet | 0ffset| I I 1 of 2
GSM900, Middle Channel, TH/VH
Heasurement /Instrument Screen
ORFS MOOULAT ION Dounlink Traffic
Setup FRef 10.00 dB Pouer 7
Traffic Band
Change ! b
Uien I I PGS
___-.I Trafﬁ[:[:hannel
Ha 1300 kHz 62
Pp. limit - 0 kH=z
SHWITCHING NS TH Level
Fie 1>|:|.|:||:| dBm 5
Channel Node
Setup 7
1 kH=z
Return
Contiruous
Active Cell Sus Tupe: GSH
Connect ed
1of 2 |IntRet |oftset] | I 1 of 2
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Heasurement /Instrument Screen
ORFS FMOOULATION Dounlink Traffic
Setup Fef 10.00 dB Pouer v
Traffic Band
Change
Vvien PGSH
Traffic Channel
124
SHITCHIMNG nS TX Leuvel
F 'JSIZI L0 dEm 11
Channel Mode
Setup 7
Pass I
—-1800 kHz 1500 kHz
Return
Luo /Su1 Continuous
Active Cell Sus Tupe: GSH
Connect ed
10of 2 |IntRet [oftset] [ [ 1of 2
GSM900, High Channel, TL/VL
Measurement /Instrument Screen
ORFS HMOOULATION Dounlink Traffic
Setup 'J}I:I.I:II:I ful=] Pouer v
Traffic Band
Change
Viey PGSH
--lllll Trafh-::l:hannel
:Hz 1800 kHz 124
PP, limit
SHITCHIMNG M5 TX Level
jSD 00 dEm 11
Channel Mode
Setup 7
—-1800 kH=z 1800 kH=
(N[N (NN Return
B0 /51 Continuous
Active Cell Sus Tupe: GSH
Connected
1 of 2 |IntRet | 0ffset| | | 1 of 2
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GSM900, High Channel, TL/VH

Heasurement /Instrument Screen
ORFS FMOOULATION Dounlink Traffic
Setup Fef 10.00 dB Pouer v
Traffic Band
Chanoe
Uieu PGSH
[
I I 5w Traffic Channel
1 124
:_:|-|_Ir-_.1|§ . N5 TX Level
Jsl_l 00 dBEBm 1
Channel Mode
Setup 7
Pass I
—-1800 kHz 1500 kHz
Return
130 /541 Continuous
Active Cell Sus Tupe: GSH
Connect ed
10of 2 |IntRet [oftset] [ [ 1of 2
GSM900, High Channel, TH/VL
Measurement /Instrument Screen
ORFS HMOOULATION Dounlink Traffic
Setup 'J}I:I.I:II:I ful=] Pouer v
| Traffic Band
Change -
Uieu I PGSH
[
I B s = 5 Traffic Channel
:Hz 1800 kH= 124
PP, limit - 0 kHz
SHITCHIMNG M5 TX Level
jSD 00 dEm 11
Channel Mode
I Setup 7
—-1800 kH=z 1800 kH=
(N[N (NN Return
Continuous
Active Cell Sus Tupe: GSH
Connected
1 of 2 |IntRet | 0ffset| | | 1 of 2

Page: 91 of 174



Unilab(Shanghai) Co.,Ltd.
Report No. : UL15820170414REDO007-1

GSM900, High Channel, TH/VH

Unilab

Page 92 of 174

Heasurement/Instrument Screen
ORFS FMOOULATION Dounlink Traffic
Setup Fef 10.00 dB Pouer v
Traffic Band
Change
Vvien PGSH
Traffic Channel
Hz 124
PP. limi
:_:|-|_Ir-_.1|§ . N5 TX Level
Jsl_l 00 dBEBm 1
Channel Mode
Setup 7
Pass I
—-1800 kHz 1500 kHz
Return
Continuous
Active Cell Sus Tupe: GSH
Connect ed
10of 2 |IntRet [oftset] [ [ 1of 2
GSM1800, Low Channel, normal
NMeasurement/Instrument Screen
ORFS HMOOULATION Dounlink Traffic
Setup 'J}I:I.I:II:I ful=] Pouer v
dB/ Traffic Band
Change
Uieu Dcs
Passnllllll "ﬂ‘“ﬁ“““ﬂ""el
<H 1800 kHz alz2
|=]= lJ.rnJ.f - 0 kHz
SHITCHIMNG M5 TX Level
jSD 00 dEm 11
Channel Mode
I I I I I Setup 7
—-1800 kH=z 1800 kH=
(N[N (NN Return
10 /541 Continuous
Active Cell Sus Tupe: GSH
Connected
1 of 2 |IntRet | 0ffset| | | 1 of 2
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GSM1800, Low Channel, TL/VL

Heasurement /Instrument Screen
ORFS FMOOULATION Dounlink Traffic
Setup Fef 10.00 dB Pouer v
Traffic Band
Change
Uieu LB
Traffic Channel
012
:_:|-|_Ir-_.1|§ . N5 TX Level
Jsl_l 00 dBEBm 1
Channel Mode
Setup 7
—1800 kHz 1800 kHz
Return
120 /541 Continuous
Active Cell Sus Tupe: GSH
Connect ed
10of 2 |IntRet [oftset] [ [ 1of 2
GSM1800, Low Channel, TL/VH
Measurement /Instrument Screen
ORFS HMOOULATION Dounlink Traffic
Setup 'J}I:I.I:II:I ful=] Pouer v
dB/ Traffic Band
Change
Uieu Dcs
Passnllllll "ﬂff““ﬂ""el
<H 1800 kHz alz2
|=]= lJ.rnJ.f - 0 kHz
SHITCHING M5 TX Level
jSD 00 dEm 11
Channel Mode
I I I I I Setup v
—-1800 kH=z 1800 kH=
(N[N (NN Return
160 /541 Continuous
Active Cell Sus Tupe: GSH
Connected
1 of 2 |IntRet | 0ffset| | | 1 of 2
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Heasurement /Instrument Screen
ORFS FMOOULATION Dounlink Traffic
Setup Fef 10.00 dB Pouer v
Traffic Band
Change
Uieu LB
Traffic Channel
012
:_:|-|_Ir-_.1|§ . N5 TX Level
Jsl_l 00 dBEBm 1
Channel Mode
Setup 7
Pass I I
—-1800 kHz 1500 kHz
Return
Continuous
Active Cell Sus Tupe: GSH
Connect ed
10of 2 |IntRet [oftset] [ [ 1of 2
GSM1800, Low Channel, TH/VH
Measurement /Instrument Screen
ORFS HMOOULATION Dounlink Traffic
Setup 'J}I:I.I:II:I ful=] Pouer v
dB/ Traffic Band
Change
Uieu Dcs
Passnllllll "ﬂ‘“ﬁ“““ﬂ""el
<H 1800 kHz alz2
|=]= lJ.rnJ.f - 0 kHz
SHITCHIMNG M5 TX Level
jSD 00 dEm 11
Channel Mode
I I I I I Setup 7
—-1800 kH=z 1800 kH=
(N[N (NN Return
300 /S4l Continuous
Active Cell Sus Tupe: GSH
Connected
1 of 2 |IntRet | 0ffset| | | 1 of 2
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Heasurement/Instrument Screen
ORFS MOOULATION Dounlink Traffic
Setup Ref 10.00 dB Pouer 7
Traffic Band
Chanoe
Vieu bcs
Traffic Channel
699
NS TH Level
0
Channel Node
Setup 7
Pass
—1500 kHz 1800 kH=z
[H]H] _ . [H]H] Return
310 /541 Contirnuous
Active Cell Sus Tuype: GSH
Connected
1 of 2 |IntRet | 0ffset| I I 1 of 2
GSM1800, Middle Channel, TL/VL
Heasurement /Instrument Screen
ORFS MOOULAT ION Dounlink Traffic
Setup ef 10.00 dB Pouer v
Traffic Band
Change
Uien I I DES
II...II Traffl[:[:hannel
. 1300 kH=z 699
- App. llrnlt. O
SHITCHING M5 T¥ Level
Fie 1>|:|.|:||:| dBm 0
Channel Node
Setup .
1 kHz
Return
Contirnuous
Active Cell Sus Tupe: GSH
Connect ed
1of 2 |IntRet [oftset] | [ 1 of 2
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Heasurement/Instrument Screen
DRFS MOOULATION Dounlink Traffic
Setup Ref 10.00 dB Pouer 7
Traffic Band
Chanoe
Vieu bcs
Traffic Channel
699
NS TH Level
]
Channel Hode
Setup 7
Pass
—1500 kHz 1800 kH=z
[H]H] [H]H] Return
Loo 5L Contirnuous
Active Cell Sus Tuype: GSH
Connected
1 of 2 |IntRet | 0ffset| I I 1 of 2
GSM1800, Middle Channel, TH/VL
Heasurement /Instrument Screen
ORFS MOOULAT ION Dounlink Traffic
Setup FRef 10.00 dB Pouer 7
Traffic Band
Change : b
Vien I I s
lllllll Traffl[:[:hannel
:Hz 1800 kHz 699
Pp. limit - 0 kH=z
SHITCHIMG NS T Level
Fie 1>|:|.|:||:| dBm 0
Channel Node
Setup 7
Return
Active Cell Sus Tupe: GSH
Connect ed
1of 2 |IntRet |oftset] | I 1 of 2
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Heasurement /Instrument Screen
DRFS MOOULATION Dounlink Traffic
Setup Ref 10.00 dB Pouer 7
Traffic Band
Chanoe
Uieu =
Traffic Channel
699
NS TH Level
]
Channel Hode
Setup 7
Pass |
—1500 kHz 1800 kH=z
[H]H] _ . [H]H] Return
= = Contirnuous
Active Cell Sus Tuype: GSH
Connected
1 of 2 |IntRet | 0ffset| I I 1 of 2
GSM1800, High Channel, normal
Heasurement /Instrument Screen
ORFS HMOOULATION Dounlink Traffic
Setup Fef 10.00 dE Pouer v
11
dB/ Traffic Band
Chanoe
Uien ocs
Passnlllllll EEREEE N i chamel
<H 1800 kH=z 881
|=l= lJ.rnJ.'r - 0 kH=z
Eil-JITI:ZI-I_Ir'_-JIEi NS T% Level
FRe: JSU 00 dem 11
10.00
dB,
Channel Node
Setup 7
Return
Active Cell Sus Type: GSN
Connected
1 of 2 |IntRet | 0ffset| | | 1 of 2
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GSM1800, High Channel, TL/VL

Heasurement /Instrument Screen
ORFS FMOOULATION Dounlink Traffic
Setup Fef 10.00 dB Pouer v
Traffic Band
Change
Uieu LB
Traffic Channel
881
:_:|-|_Ir-_.1|§ . N5 TX Level
Jsl_l 00 dBEBm 1
Channel Mode
Setup 7
—1800 kHz 1800 kHz
Return
130 /541 Continuous
Active Cell Sus Tupe: GSH
Connect ed
10of 2 |IntRet [oftset] [ [ 1of 2
GSM1800, High Channel, TL/VH
Measurement /Instrument Screen
ORFS HMOOULATION Dounlink Traffic
Setup 'J}I:I.I:II:I ful=] Pouer v
dB/ Traffic Band
Change
Uieu Dcs
I’Elssnllllll "ﬂ‘“ﬁ“““ﬂ""el
H 1800 kHz 881
|=]= lJ.rnJ.f - 0 kHz
SHITCHING M5 TX Level
jSD 00 dEm 11
Channel Mode
I I I I Setup v
—-1800 kH=z 1800 kH=
(N[N (NN Return
300 /S4l Continuous
Active Cell Sus Tupe: GSH
Connected
1 of 2 |IntRet | 0ffset| | | 1 of 2
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Heasurement /Instrument Screen
ORFS FMOOULATION Dounlink Traffic
Setup Fef 10.00 dB Pouer v
Traffic Band
Change
Uieu LB
Traffic Channel
881
:_:|-|_Ir-_.1|§ . N5 TX Level
Jsl_l 00 dBEBm 1
Channel Mode
Setup 7
—-1800 kHz 1500 kHz
Return
Li10 /sS4l Continuous
Active Cell Sus Tupe: GSH
Connect ed
10of 2 |IntRet [oftset] [ [ 1of 2
GSM1800, High Channel, TH/VH
Measurement /Instrument Screen
ORFS HMOOULATION Dounlink Traffic
Setup 'J}I:I.I:II:I ful=] Pouer v
dB/ Traffic Band
Change
Uieu Dcs
PEIESIIIII||| Trafﬁ“““a““e‘
<H 1800 kHz 881
|=]= lJ.rnJ.f - 0 kHz
SHITCHIMNG Nns 1% Level
jSD 00 dEm 11
Channel Mode
I I I I I Setup 7
—-1800 kH=z 1800 kH=
(N[N (NN Return
Shi /Shi Continuous
Active Cell Sus Tupe: GSH
Connected
1 of 2 |IntRet | 0ffset| | | 1 of 2
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4.6. Transmitter output power in GPRS multi slot configuration

Standard Applicable

According to ETSI EN 301 511 V12.5.1 §4.2.10
Limits

According to clause 13.16.2 of TS 151 010-1[2]
Reference to 3GPP TS 51 010-1,13.16.2

Table 4-17: Bands other than DCS 1800 and PCS transmitter output power
for different power classes

Power class Power control | GAMMA_TN Transmitter Tolerances
level (note 4) (Tch) output power
(note 2.3)

2 |3 ]41]5 dBm normal extreme

. 2 0 39 =2 dB +2 5dB
3 1 a7 +3dB (note 1) | +4 dB (note 1)
4 2 a5 =3 dB +4 dB
5 3 33 +3dB (note 1) | +4 dB (note 1)
G 4 K] =3 dB +4 dB
7 5 29 +3dB (note 1) | +4 dB (note 1)
a ] 27 =3 dB +4 dB
] 7 25 =3 dB +4 dB
10 a 23 =3 dB =4 dB
11 9 21 =3 dB +4 dB
12 10 19 =3 dB +4 dB
13 11 17 =3 dB +4 dB
14 12 15 =3 dB =4 dB
15 13 13 =3 dB +4 dB
16 14 11 =5 dB +A dB
17 15 g =5 dB A dB
18 16 7 =5 dB +f dB

. - - - 18 17 5 =5 dB A dB

MNOTET:  When the power control level corresponds to the power class of the M3, then the tolerances shall
he 2.0 dB under normal test conditions and 2.5 dB under extreme test conditions.

MNOTE 2: For R9% and Rel-4, the maximum output power in a multislot configuration must be lower within
the limits definad in table 13.16.2-1a. From Rel-5 onwards, the maximum output power in a
multislot configuration may be lower within the limits defined in tahle 13.16.2-1b.

MNOTE 3: Fora M3 using reduced interslot dynamic range in multislot configurations, the MS may restrict
the interslot output power control range to a 10 dB window, on a TODMA frame basis. On those
timeslots where the ordered power level is more than 10 dB lower than the applied power level of
the highest power timeslat, the MS shall transmit at a lowest possible power level within 10 dB
range from the highest applied power level, if not transmitting at the actual ordered power level.

MOTE 4: There is no requirement to test power control levels 20-31.
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Table 4-18: DCS 1800 transmitter output power for different power classes
Power Power control | GAMMA_TN Transmitter Tolerances
class level (note 4) Ten output power
(note 2,3)
123 dBm normal extreme
. 259 1] 36 +20dB +2 5dB
30 1 34 +30 dB +4 0 dB
Y 2 32 +3,0 dB +4 0 dB
0 3 30 +3,0 dB +4 dB
(note_1) (note_1)
1 4 28 +3 dB +4 dB
2 5 26 +3 dB +4 dB
3 5] 24 +3 dB +4 dB
(note_1) (note_1)
4 T 22 +3 dB +4 dB
5 a 20 +3 dB +4 dB
] ] 18 +3 dB +4 dB
7 10 16 +3 dB +4 dB
a 11 14 +3 dB +4 dB
] 12 12 +4 dB +5 dB
10 13 10 +4 dB +5 dB
11 14 a +4 dB +5 dB
12 15 5] +4 dB +5 dB
13 16 4 +4 dB +5 dB
14 17 2 +5 dB +6 dB
.- . 15 18 1] +5 dB +6 dB

MOTET:  When the power control level corresponds to the power class of the M3, then the
folerances shall be 2,0 dB under normal test conditions and 2,5 dB under extreme
test conditions.

MOTE 2. For B899 and Rel-4, the maximum output power in @ multislot configuration must be
lower within the limits defined in table 13.16.2-2a. From Rel-5 onwards, the
maximum output power in @ multislot configuration may be lower within the limits
defined in table 13.16.2-2h.

MOTE 3. For a M3 using reduced interslot dynamic range in multislot configurations, the M3
may restrict the interslot output power control range to a 10 dB window, on a TDMA
frame basis. On those timeslots where the ordered power level is more than 10 dB
lower than the applied power level of the highest power timeslot, the M3 shall
transmit at a lowest possible power level within 10 dB range from the highest
applied power level, if not transmitting at the actual ordered power level.

MOTE 4: There is no requirement to test power control levels 16-28.

Test procedure

1)The MS is placed in the anechoic shielded chamber or on the outdoor test site, on an isolated support,
in the position for normal use, at a distance of at least 3 meters from a test antenna, connected to the
SS.

2) With the initial conditions set according to sub clause 13.16.2.4.2.1 the test procedure are done at
maximum power for ARFCN in the low, mid, high range, the measurement is made eight times with
the MS rotated by n*45 degrees for all values of n in the range 0 to 7.

3) Assessment of test site loss for scaling of received output power measurements.

4) Temporary antenna connector calibration factors (transmit).

5) Measurements at extreme test conditions.

Test Result
PASS
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Please refer to following data plots
GPRS 900, Middle Channel, Normal

Heasurement/Instrument Screen
Transmit Pouer Dounlink Traffic
Setup 7 Pouer 7
Burst 1 |Burst 2 |Burst 3 |Burst L4 | Burst 5 | Burst 6
BP 99 66 Traffic Band
PGSH
ECP 32.66
Traffic Channel
Continuous 62
NS TX
Level v
Coding Scheme
CS5=L
Return
Active Cell ) Sus Tupe: GPRS
Transferring
1 of 2 |ntRet | offset| I | 1 of 2
GPRS 900, Middle Channel, TL/VL
Heasurement/Instrument Screen
Transmit Pouer Dounlink Traffic
Setup v Pouer v
Burst 1 |Burst 2 | Burst 3 |Burst L4 | Burst 5 | Burst 6
BP 92 66 Traffic Band
PGS
ECP 32 .66
Traffic Channel
Contirnuous 62
ns T¥
Level 7
GCodino Scheme
C5=L
Return
Active Cell Sus Tupe: GPRS
Transferring
1 of 2 |ntRet | offset| I | 1 of 2
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GPRS 900, Middle Channel, TL/VH
Heasurement/Instrument Screen

Transmit Pouer Dounlink Traffic
Setup v Pouer v

Burst 1 |Burst 2 | Burst 3 |Burst L4 | Burst 5 | Burst 6

Traffic Band
PGS

BP 32.67
ECP 32.67

Traffic Channel
62

Continuous

ns 1%
Level 7

GCodino Scheme
C5=L

Return

Active Cell Sus Type: GPRS
Transferring
1 of 2 |ntRet | offset| I | 1 of 2

GPRS 900, Middle Channel, TH/VL
Neasurement /Instrument Screen

Transmit Pouer Dounlink Traffic
Setup 7 Pouer v
Burst 1 |Burst 2 |Burst 3 | Burst L | Burst 5 | Burst 6

Traffic Band
PGSH

BP 32.66
ECP 32.66

Traffic Channel
62

Continuous

ns T
Level v

Coding Scheme
C5=L

Return

Active Cell Sus Tupe: GPRS
Transferring
1of 2 [IntRet [oftset]| | [ 1of 2
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GPRS 900, Middle Channel, TH/VH
Heasurement/Instrument Screen

Transmit Pouer Dounlink Traffic
Setup v Pouer v

Burst 1 |Burst 2 | Burst 3 |Burst L4 | Burst 5 | Burst 6

Traffic Band
PGS

BP 32.67
ECP 32.67

Traffic Channel
62

Continuous

ns 1%
Level 7

GCodino Scheme
C5=L

Return

Active Cell Sus Type: GPRS
Transferring
1 of 2 |ntRet | offset| I | 1 of 2

GPRS 1800, Middle Channel, Normal
Heasurement/Instrument Screen

Transmit Pouer ﬂﬂl-lnllgl'lk Traffic

Setup 7 ouer v
Burst 1 |Burst 2 |Burst 3 | Burst 4

Traffic Band
Ocs

Burst Pouer 28.53

Estimated Carrier Pouer 28.53

Traffic Channel
693

Continuous

ns T
Level v

Coding Scheme
C5=L

Return

Active Cell Sus Tupe: GPRS
Transferring
1of 2 [IntRet [oftset]| | [ 1of 2

Page: 104 of 174



L]
Unilab(Shanghai) Co.,Ltd. Unilab
Report No. : UL15820170414RED007-1 Page 105 of 174
GPRS 1800, Middle Channel, TL/VL
Heasurement/Instrument Screen

Transmit Pouer Dounlink Traffic
Setup v Pouer v
Burst 1 |Burst 2 |Burst 3 | Burst L
Burst Pouer 28.50 Trattic Band
ocs
Estimated Carrier Pouer 28.50
Traffic Channel
Contirnuous 699
ns 1%
Level 7
GCodino Scheme
C5-L
Return
Active Cell Sus Tupe: GPRS
Transferring
1 of 2 |ntRet | offset| I | 1 of 2
GPRS 1800, Middle Channel, TL/VH
Heasurement/Instrument Screen
Transmit Pouer Dounlink Traffic
Setup v Pouer v
Burst 1 |Burst 2 |Burst 3 | Burst 4
Burst Pouer 28.50 Traffic Band
Ocs
Estimated Carrier Pouer 28.50
Traffic Channel
Contiruous 639
ns 7%
Level v
Coding Scheme
C5=L
Return
Active Cell Sus Tupe: GPRS
Transferring
1of 2 [IntRet [oftset]| | [ 1of 2
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GPRS 1800, Middle Channel, TH/VL
Heasurement/Instrument Screen

Transmit Pouer Dounlink Traffic
Setup v Pouer v
Burst 1 |Burst 2 |Burst 3 | Burst L
Burst Pouer 28.50 Trattic Band
ocs
Estimated Carrier Pouer 28.50
Traffic Channel
Contirnuous 699
ns 1%
Level 7
GCodino Scheme
C5-L
Return
Active Cell Sus Tupe: GPRS
Transferring
1 of 2 |ntRet | offset| I | 1 of 2
GPRS 1800, Middle Channel, TH/VH
Heasurement/Instrument Screen
Transmit Pouer Dounlink Traffic
Setup v Pouer v
Burst 1 |Burst 2 |Burst 3 | Burst 4
Burst Pouer 28.49 Traffic Band
Ocs
Estimated Carrier Pouer 2849
Traffic Channel
Contiruous 639
ns 7%
Level v
Coding Scheme
C5=L
Return
Active Cell Sus Tupe: GPRS
Transferring
1of 2 [IntRet [oftset]| | [ 1of 2
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4.7. Output RF spectrum in GPRS multi slot configuration

Standard Applicable

According to ETSI EN 301 511 V12.5.1 §4.2.11
Limits

According to clause 13.16.3 of TS 151 010-1[2]
Reference to 3GPP TS 51 010-1,13.16.3.5

Table 4-19: GSM 400, GSM700, GSM850 and GSM900 Spectrum
Due to modulation out less than 1800 kHz offset

power levels in dB relative to the measurement at FT
Power level Frequency offset (kHz)
(dBm) 0-100 200 250 400 [600to <1 800
39 +0,5 -30 33 60 66
a7 +0,5 -30 33 60 64
a5 +0,5 -30 33 60 62
<= 33 +0,5 -30 -33 60 60
The values above are subject to the minimum absolute levels (dBm)
below.
| 36 | -3 | -3 | -3 | 51

Table 4-20: DCS 1800 Spectrum Due to modulation
out less than 1800 kHz offset

power levels in dB relative to the measurement at FT
Power level Frequency offset (kHz)
(dBm) 0-100 200 250 400 |B00to <1800
<= 36 +0.5 -30 -33 -60 -60
The values above are subject to the minimum absolute levels (dBm)
below.
| =36 | -3 | 36 | -3 | -56

Table 4-21: Spurious emissions in the MS receive bands

Band Spurious emissions level
(MHz) (dBm)
GSM 400, GSM 800 and DCS 1 800 GSM 700 GSM 850 PCS 1 900
925 to 935 -67
935 to 960 -79
1805 to 1880 -7
728 10 736 -73
736 1o 746 -79
IEYRONETS -9
77 to7e3 -73
869 to 894 -9
1930 to 1990 -71

Test procedure

1) The test shall be run under the default GPRS with power control parameter ALPHA(a) set to 0.
2) The MS shall be operated with its highest number of uplink slots.

3) In the step 4) to 9) the FT is equal to the hop pattern ARFCN in the Mid ARFCN range.

4) The other settings of the spectrum analyser are set as follows:
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-Zero frequency scan;
-Resolution bandwidth: 30kHz
-Video bandwidth: 30kHz
5) By tuning the spectrum analyser centre frequency to the measurement frequencies the power level is
measured over 50 bursts at all multiples of 30kHz offset from FT To <1800kHz.
6) The resolution and video bandwidth on the spectrum analyser are adjusted to 100kHz and the
measurements are made at the following frequencies:
For DCS 1800:

on every ARFCN from 1800 kHz offset from the carrier to the edge of the relevant transmit band for
each measurement over 50 bursts.

at 200 kHz intervals over the band 925 MHz to 960 MHz for each measurement over 50 bursts.

7) The MS is commanded to its minimum power control level. The spectrum analyzer is set again as in 4)
8) By tuning the spectrum analyzer centre frequency to the measurement frequencies the power level is
measured over 200 bursts at the following frequencies:
FT;
FT+100kHz FT-100 kHz;
FT+200kHz FT-200 kHz;
FT+250kHz FT-250kHz;
FT+200kHz*N  FT-200 kHz*N;
N=2,3,4,5,6,7,8;
And FT =RF channel nominal centre frequency.
9) Steps 1) to 8) is repeated except that in step 1) the spectrum analyzer is gated so that the burst of the
next active time slot is measured.

Test Result
PASS

Please refer to following data plots
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GPRS 900, Middle Channel, TL/VH
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4.8. Conducted spurious emissions-MS allocated a channel

Standard Applicable

According to ETSI EN 301 511 V12.5.1 §4.2.12.
Limits

According to clause 12.1.10 of TS 151 010-1[2]
Reference to 3GPP TS 51 010-1,12.1.10.2

Table 4-5
Frequency range Power level in dBm
GSM 400, DCS 1800 PCS 1900
GSM 700,
T-GSM 810
GSM 850,
GSM 200
9kHz to 1 GHz -36 -36 -36
1 GHz to 12,75 GHz -30 -30
1 GHz to 1 710 MHz -30
1710 MHZ to 1 785 MHz -36
1785 MHz to 12,75 GHz =30

Test procedure

1) Measurements are made in the frequency range 100kHz to 12,75GHz. Spurious emissions are
measured at the connector of the transceiver, as the power level of any discrete signal, higher than
requirement in table 4-5 minus 6dB, delivered into a 50Q load.

2) The measurement bandwidth based on a 5 pole synchronously tuned filter is according to table
4-6.The power indication is the peak power detected by the measuring system.

3) The measurement on any frequency shall be performed for at least one TDMA frame period with the
exception of the idle frame.
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Table 4-6
Frequency range Frequency offset Filter bandwidth Approx video
bandwidth
100 kHz to 50 MHz - 10 kHz 30 kHz
50 MHz to 500 MHz - 100 kHz 300 kHz

excl. relevant TX hand:

GSM 450 450 4 MHz to 4576 MHz;
ESM 480- 473,58 MHz to 436 MHz,
and the RX hands:

For GSM 400 MS:

460 4 MHz to 467 6 MHz;

438 8 MHz to 496 MHz.

500 MHz to 12,75 GHz, 0to 10 MHz 100 kHz 300 kHz

== 10 MHz 300 kHz 1 MHz
excl. relevant Tx hand: == 20 MHz 1 MHz I MHz
ESM 7T10: 693 MHz to 716 MHz == 30 MHz 3 MHz 3 MHz

GSM 750 777 MHz to 793 MHz
T-GSM 810: 806 MHz to 821 MHz;
GSM 850 524 MHz fo 849 MHz;
P-GSM: 390 MHz to 915 MHz; (offset from edge
E-GSM: 380 MHz to 915 MHz; of relevant TX hand)
DCS: 1710 MHz to 1 785 MHz,

PCS 19001 850 MHz to 1 910 MHz;
and the RX bands:

For GSM 400 MS, GSM 900 MS and
DCS 1 800 M3:

925 MHz to 960 MHz;

1 205 MHz to 1 880 MHz.

For GSM 710, GSEM 750, T-GSM 210,
G3M 850 M3 and PCS 1 900 MS:

728 MHz to 746 MHz;
747 MHz to 763 MHz;
251 MHz to 866 MHz
2659 MHz to 894 MHz;
1930 MH=z to 1 880 MHz
relevant TX band:
GSM 450 450 4 MHz to 457 6 MHz 1,8 to 6,0 MHz 30 kHz 100 kHz
GSM 480 478,28 MHz to 486 MHz = G,0 MHz 100 kHz 300 kHz
GSM 710: 628 MHz to 716 MHz
GSM 750 777 MHz to 793 MHz
T-GSM 810: 806 MHz to 821 MHz;
GSM B850 824 MHz to 849 MHz
P-GSM: 890 MHz to 915 MHz
E-GSM: 880 MHz to 815 MHz
DCS: 1710 MHz to 1 785 MHz
PCS 19001350 MHz 0 1 910 MH=z {offset from carrier)
MOTE 1: The excluded RX bands are tested in subclause 13.4.
MOTE 2: The filter and video bandwidths, and frequency offsets are only correct for measurements on an M3
transmitting on a channel in the Mid ARFCN range.
MOTE 3. Due to practical implementation, the video bandwidth is restricted to a maximum of 3 MHz.
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Test Result

PASS
Please refer to following worst case data plots.
GSM900 Normal Voltage Condition at Middle Channel
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Mkr1 630.32 MHz
-49.652 dBm
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Mkr1 896.144 0 MHz
Ref 0.00 dBm -61.345 dBm
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Start 290.000 MHz

Stop 296.400 MHz
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Start 296.400 MHz

Stop 900.600 MHz
#Res BW 30 kHz #VBW 100 kHz

Sweep 4.467 ms (1001 pts)
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MKr1 904.27/0 6 MRz
Ref 0.00 dBm -54.709 dBm
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Start 908.400 MHz

Stop 915.000 MHz
#Res BW 100 kHz #VBW 300 kHz

Sweep 1.000 ms (1001 pts)
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MEKr1 918.66 MHz
Ref 0.00 dEm -55.358 dBm
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Start 915.00 MHz
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Stop 945.00 MHz
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Start 945.00 MHz
#Res BW 3.0 MHz

Stop 1.00000 GHz
#VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
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Vikr3 3.644 GHz
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M@hw‘-‘“‘ﬂ_ﬁﬁ”wh% -
M—F‘!""

Start 1.000 GHz Stop 12.750 GHz
#WVBW 3.0 MHz Sweep 19.60 ms (1001 pts)

WER MODE TRAC SC ¥ Y FUNCTION FUMCTION WIDTH FUMCTION VALUE = =
41.408 dBm |
45,205 dBm |
45 938 dBm

= Y

Y=

GSM1800 Normal Voltage Condition at Middle Channel

Mkr1 199.8 kHz
Ref 0.00 dBm -44.325 dBm

‘-I

iy, )
ki et gt b e g

Etart 100 kHz Stop 50.00 MHz
#VBW 30 kHz Eweep 476.9 ms (1001 pts)
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Mkr1 460.85 MHz

Ref 0.00 dBm -65.088 dBm

‘1

Pt Ao g et eyt dmhagrin sl bt et st P L o gt

Stop 500.0 MHz

#VBW 300 kHz Sweep 43.07 ms (1001 pts)

vikr1 900.5 IMiHzZ
-51.741 dBm

*1

Pt L bl o o M st oy st bl Y i e b,

Stop 1.0000 GHz

#VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
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MEkr1 1.275 40 GHzZ
Ref 0.00 dBm =50.466 dBm

*'I

;thmm-.uxlnw:r;hhmunwﬁulm‘m e A s A et b ey Vo 4 g b s

Start 1.0000 GHz Stop 1.6800 GHz
#Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

MKkr1 1.700 62 GHzZ
Ref 0.00 dBm -55.078 dBm

1
(TIPS T TP ST T S ISR RTT e TR S R PSP TTRTETY UEN SR TR

Stop 1.71000 GHz
#VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
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Mkr1 1.740 846 0 GHz
Ref 0.00 dBm -60.242 dBm

*'I
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Stop 1.74180 GHz
#VBW 300 kHz Eweep 3.067 ms (1001 pts)

Mkr1 1.745 916 0 GHz
-54.199 dBm

¢
y P’
P | PUESTYS Tkl
'-',_'_,'L“p e l'\._l“"""ii"- il JJl.r L‘ll'hp‘ 1'| i

A il
_ . i et T A ;u",r-
ey e A e 4

Start 1.741800 GHz Stop 1.746000 GHz
#Res BW 30 kHz #VBW 100 kHz Eweep 4.467 ms (1001 pts)
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VIKr1 1.749 /o1 2 GHzZ
Ref 0.00 dBm -55.881 dBm

1

v

L s
A ™ W]

| [ - »
1—- LL‘1‘1"W'1"1 At iy l..|'|,|'.r'-1'|"1r " s

A b It LY

Start 1.749600 GHz Stop 1.753800 GHz
#Res BW 30 kHz #VBW 100 kHz Sweep 4.467 ms (1001 pts)

Mkr1 1.754 143 2 GHz
Ref 0.00 dBm -60.254 dBm

*1
q'm‘w&'\]ﬂ'ﬂ'&ﬁl{\ -J.I ) ﬁJﬁ“ y ) . . 1
gl et Ay P LA ol S i T e b st Bl |t gt

Stop 1.78500 GHz
#VBW 300 kHz Eweep 3.000 ms (1001 pts)
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Mkr1 1.812 126 GHz

Ref 0.00 dBm -54.400 dBm

*1

Wi et LA et st P L b Ut gt Mg AP Pt I gl s i A

Stop 1.81800 GHz

#VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

MKr1 2.398 830 GHz
-48.585 dBm

mehWﬂﬂhuawmw,wwmmiwwv&ummnMr.mﬂf.mh.ﬁi.xm ;

Start 1.8150 GHz Stop 2.4000 GHz
I s #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
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MEKr2 5.246 GHz
10 d2/div__Ref 0,00 dBm -43.031 dBm

T o PRS- PR WY, TR TRUL TSP  PLES el

Stop 12.750 GHz

#BW 3.0 MHz Sweep 17.27 ms (1001 pts)
HER MODE TRAC SCL X 3 FUNCTION FUMCTION WIDTH FUHCTION WaLUE =~ &
1 47518 dBm |
2 43031 dBm |
3
4 I B A B
&
8
T
8
g
10
"
4
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4.9. Conducted spurious emissions-MS in idle mode

Standard Applicable

According to ETSI EN 301 511 V12.5.1 §4.2.13

Limits

According to clause 12.1.2 of TS 151 010-1[2]
Reference to 3GPP TS 51 010-1,12.1.2.2

Test procedure

Unilab

Page 138 of 174

Table 4-7
Frequency range Power level in dEm
GSM 400, GSM 700,
T-GSM 210 GSM 850,
GSM 900, PCS 1900
DCS 1800
9 kHz to 880 MHz -57 -57
880 MHz to 915 MHz -59 -57
915 MHz to 1000 MHz -57 -57
1 GHz to 1710 MHz -47
1710 MHz to 1 785 MHz -53
1785 MHz to 12,75 GHz -47
1 GHz to 1 850 MHz 47
1 850 MHz to 1910 MHz -53
1910 MHz to 12,75 GHz 47

1) Measurements are made in the frequency range 100 kHz to 12,75GHz. Spurious emissions are
measured as the power level of any discrete signal, higher than requirement in table 4-7 minus 6dB,
delivered into a 50Q) load.

2) The measurement bandwidth based on a 5 pole synchronously tuned filter is according to table
4-8.The power indication is the peak power detected by the measuring system.

3) The measurement time on any frequency shall be such that it includes the time during which the MS
receives a TDMA frame containing the paging channel.

table 4-8
Frequency range Filter Video bandwidth
bandwidth
100 kHz to 50 MHz 10 kHz 30 kHz
50 MHz to 12,75 GHz 100 kHz 300 kHz

Test Result
PASS
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Please refer to following worst case data plots
GSM900 Normal Voltage Condition at Middle Channel
Mkr1 199.8 kHz

Ref -18.00 dBm -62.888 dBm

Nty oo s i e o e, A B

Start 100 kHz Stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 476.9 ms (1001 pts)

Mkr1 568.75 MHz

Ref -18.00 dBm -68.036 dBm

¢ 1
Ao b st iha A e brrgh et el g i A TR B WU PP YR PO I e

Start 50.0 MHz Stop 880.0 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 79.33 ms (1001 pts)
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Mkr1 880.910 MHz
Ref -18.00 dBm -69.926 dBm

*1

oL P PR RSN T ¥ TP PN T Y P P I e PRy oY L P R T PSRN L IR TR

Start 880.00 MHz Stop 915.00 MHz
#Res BW 100 kHz H#VBW 300 kHz Sweep 3.400 ms (1001 pts)

Mkr1 992.945 MHz
Ref -18.00 dBm -70.721 dBm

1
L J
',-'n-frrf#h'ﬂmrww“u’erﬂ"MhﬁmL"u,r—w_ulmﬂ‘-.-n—-‘ﬂ«.-l.'fwuhu‘-ﬂml*w*m"qﬁrm;fm

Start 915.00 MHz Stop 1.00000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 8.133 ms (1001 pts)
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Mkr1 1.255 60 GHz
Ref -18.00 dBm -69.645 dBm

*1
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Start 1.0000 GHz Stop 1.7100 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 67.87 ms (1001 pts)

Mkr1 1.742 250 GHz
Ref -18.00 dBm -70.594 dBm

1
S AT P TP T RPPRRET ) JNFCRELIPTR ( NESRTI R TTPRUP TN S AP P |5 SRR VY PURFRRRTT O PP

Start 1.71000 GHz Stop 1.78500 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 7.200 ms (1001 pts)
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Mkr1 12.586 GHz
) dgidiv - Ref -18.00 dBm -63.529 dBm

4

1
s o A st e TR TR

Start 1.735 GHz Stop 12.750 GHz
#Res BW 100 kHz #VEW 300 kHz Sweep 1.048 s (1001 pts)

GSM1800 Normal Voltage Condition at Middle Channel

Mkr1 199.8 kHz
0 cBldiy Ref -18.00 dBm -71.162 dBm

sy P ol s o o At Do s U sap e Pl s i

Start 100 kHz Stop 50.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 476.9 ms (1001 pts)
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Mkr1 525.59 MHz
-69.355 dBm

Unilab(Shanghai) Co.,Ltd.
Report No. : UL15820170414REDOQ7-1

Ref -18.00 dBm

3
e Lo A g A Al R P g Vb vt b

Start 50.0 MHz Stop 880.0 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 79.33 ms (1001 pts)

Mkr1 895.260 MHz

Ref -18.00 dBm -70.306 dBm

*I

Lot Py g T eI i LT g Wl P e P s et Al b g b et P b b s

Start 880.00 MHz Stop 915.00 MHz
#Res BW 100 kHz #VEBW 300 kHz Sweep J3.400 ms (1001 pts)
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Mkr1 983.5695 MHz

Ref -18.00 dBm -69.691 dBm

*1
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Start 915.00 MHz

Stop 1.00000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.133 ms (1001 pts)

Mkr1 1.443 04 GHz
Ref -18.00 dBm -69.158 dBm

l'1

A R o b A b A bl e LA s b M b

Start 1.0000 GHz

Stop 1.7100 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 67.87 ms (1001 pts)
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Mkr1 1.711 650 GHz
Ref -18.00 dBm -69.640 dBm

*1

o g T T L e L

Start 1.71000 GHz Stop 1.78500 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 7.200 ms (1001 pts)

Mkr1 12.520 GHz
Ref -18.00 dBm -64.334 dEBm

1
¢
.u-m%uhqaf”-xm1#~WMW”“1‘.**W-WAM.. oy et Al B
¥

Start 1.785 GHz Stop 12.750 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.048 s (1001 pts)
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4.10. Radiated spurious emissions-MS allocated a channel

Standard Applicable

According to ETSI EN 301 511 V12.5.1 §4.2.16

Limits

According to clause 12.2.1 of TS 151 010-1[2]
Reference to 3GPP TS 51 010-1,12.2.1.2

Unilab

Page 146 of 174

Table 4-1
Frequency range Power level in dBm
GSM 400, DCS5 1800 | PCS 1900
GSM 700,
T-GSM 810,
GSM 850,
GSM 300
30 MHz to 1 GHz -36 -36 -36
1 GHz to 4 GHz -30 -30
1GHz o |1 710 MHz -30
1710 MHz to |1 785 MHz -36
1785 MHz to 4 GHz -30

Test procedure

1) Initially the test antenna is closely coupled to the MS and any spurious emission radiated by the MS is
detected by the test antenna and receiver in the range 30MHz to 4GHz.

2) The test antenna separation is set to the appropriate measurement distance and at each frequency
which an emission has been detected, the MS shall be rotated to obtain maximum response and the
effective radiated power of the mission determined by a substitution measurement. In case of an
anechoic shielded chamber pre-calibration may be used instead of a substitution measurement.

3) The measurement bandwidth, based on a 5 pole synchronously tuned filter, is set according to table
4.2.The power indication is the peak power detected by the measuring system.

4) The measurements are repeated with the test antenna in the orthogonal polarization plane.
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Table 4-2
Frequency range Frequency offset Filter bandwidth Approx video
bandwidth
30 MHz to 50 MHz - 10 kHz 30 kHz
50 MHz to 500 MHz - 100 kHz 300 kHz

excl. relevant TX hand:
(GSM 450: 450 4 MHz to 4576 MHz;
GSM 480: 4788 MHz to 486 MHz

500 MHz to 4 GHz, 0to 10 MHz 100 kHz 300 kHz

== 10 MHz 300 kHz 1 MHz
Excl. relevant TX band: == 20 MHz 1 MHz 3 MHz
GSM T10: 698 MHz to 716 MHz == 30 MHz 3 MHz 3 MHz

GSM 750: 777 MHz to 793 MHz
T-GSM 810: B06MHz to 821 MHz
GSM 850: 824 MHz to 849 MHz
P-GSM: 390 MHz to 915 MHz; (offset from edge of
E-GSM: 380 MHz to 915 MHz; relevant TX hand)
DCS: 1710 MHz to 1 785 MHz.
PCS 1900:1 850 MHz to 1 910 MHz
Relevant TX band:
GSM 450 450 4 MHZ to 4576 MHz 1.8 MHz 1o 6,0 MHz 30 kHz 100 kHz
GSM 480: 478,28 MHz to 486 MHz =5,0 MHz 100 kHz 200 kHz
GSM 710: 638 MHz to 716 MHz
GSM 750: 777 MHz to 793 MHz
T-GSM 810: B06MHz to 821 MHz
GSM 850: 824 MHz to 249 MHz (offset from carrier)
P-GSM: 290 MHz to 915 MHz
E-GSM: 230 MHz to 915 MHz
DCS: 1710 MHz to 1 785 MHz
PCS 1900:1 850 MHz to 1 910 MHz
MOTE 1: The filter and video bandwidths, and frequency offsets are only correct for measurements on an M3
transmitting on a channel in the Mid ARFCHN range.
MOTE 2: Due to practical implementation of a 55, the video handwidih is restricted to a maximum of 3 MHz.

Test Result

PASS
Please refer to following worst case data plots.
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,Ltd.

GSM900 Normal Voltage Condition at Middle Channel

Page 148 of 174

E:Lm'v:al {dBm}
-10)
-30
{

i

80

-110

-12535 100. 200. 300, 400, A00. BOO. To0. BOO. 900. 1000

Frequency |MHz}

oite : chamber
Condition : 51010-9008 S3m VILE4180(RSE-H) HORIZONTAL
EOT :
Nodel Wame @ SINE0O
Temp/Humi @ 2070 /56 %
Power Rating:
Node T GENA00
Nemo

ﬂn:ad.-"ant:cnna Cable Preamp

Limit Cwver

Freq Level Factor Loss Factor Level Line Limit Remark

MHz dBm dB/m dB dB dBm/m dBm/m dB

1 36,79 -63.20 2430 077 0.00-3819-35.599 -2,20 Pesk
Zpp 903.00-47.59 4163 407 000 -LB7-3399 3417 Peak

Note: the mark 2 is carrier.
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nhweI:dBm}
2
-10
20 54000
1 ’L«w
70
80
110
12030 100, 200. 300. 400. 500. 600. Foo. B00. 800. 1000
Frequency (MHz}

Site : chamber

Condition  : 51000-400K Sm VILES160(RSE-V) VERTICAL

EOT :

Nodel Name @ SINEQDQ
Terp/Humi @ 20 /56 %
Power Fating:
Nnde= * GENAnn
Nemo H
FeadAntenna Cable Preamp Limit Cwer
Freq Level Factor Loss Factor Lewvel Line Limit Remark

MHz dBm dB/m dB dB dBmjm dBm/m dB

1 60,07 -64.23 23.04 1.03 0.00-38156-35.99 -2,17 Peak
Zpp 90300 -47.04 3433 407 D00 -839-33.99 27.60 Peak

Note: the mark 2 is carrier.
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0 Level (dBm)

-10

51010-9000

-30

EUﬁAMwfmﬁ*Q?w1ﬂ&ﬂM“ﬁﬁ“wF“mJv#*MJwﬁ“*JhﬂﬂMUwMﬂuﬁuuhﬁhﬂmM$L¢MHhﬂﬁﬁvUV%

i
00
10
'1EE1DDD 1100, 1200. 1300. 1400. 1500
Fraquency (MHz}
bite : chamber
Condition  : 51010-900K 3m BEHAS1 200 (RSE-H) HORIZONTAL

ETUT Z
Kodel Name @ SINEDQ
Terp/Humi  : 20T /56 %
Power Rating:
Kode * GENEn0
Nemo H
FeadAntenna Cable Preamp Limit Cwver
Freq Level Factor Loss Factor Level Line Limit Remark

MHz dBm dB/m dB dB dBm/m dBm/m dB

1 1089.50-57.31 3871 4.72 3B.61-52.69-209.99-22.70 Peak
2pp 1411.30-36.23 37.26 3.33 38.64-32.28-29.99-22.19 Peak
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DUwel:dBm}
-10
30 510109000
-al 1 2
MMWWWWMMWA ey
-0
B0
110
-12ﬁ1DDEI 1100. 1200. 1300, 1400, 1500
Fragquency (MHz}
Site : chamber
Condition : S1010-900N 3m BEHASLZ0D(RSE-V) VERTICAL

ETT Z
Kodel Name @ SINEDQ
Terp/Humi  : 20T /56 %
Power Rating:
Kade * GENEn0
Nemo H
FeadAntenna Cable Preamp Limit Cwver
Freq Level Factor Loss Factor Level Line Limit Remark

MHz dBm dB/m dB dB dBm/m dBm/m dB

1pp 1101.30-38.67 39.62 4.80 38.61-32.86-29.99-22.87 Peak
2 1394.00-57.33 37.31 5.34 3B.64-53.32-19.99-23.33 Peak
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0 Level [(dBm)

-10

30 510109000

-SUMWWWMW

-0
00

-110
124

1500 1800, 2000, 2200, 24000 260D, JBOO. 3000, 3200, 34000 3600. JHEBOD. 4000
Frequency (MHz|

Site : chamber
Condition  : S51000-900N Sm BEHASL20DERSE-H) HORIZONTAL
EUT :

Nodel Name @ SINEODOQ
Terp/Humi @ 207 /56 %
Power Fating:
Node * GENAnn
Nemo :
BeadAntenna Cable Preamp Limit Cwer
Freq Level Factor Loss Factor Level Line Limit Remark

MHz dBm dB/m dB dB dBmjm dBm/m dB

1pp 1805.00-43.93 37.11 6.20 33.67 -39.31 -29.99 9,32 Peak
2 2707.530-34.86 3830 7.63 3642 -47.15-29.99-17.16 Peak
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uLe*.leI {dBm )

-10

g 510109000

1

50 M«MWW e, ] bt
W

-0
-a0

-110

1
2':i1"_‘ul:ll:l 1800. 2000, 2200, 2400, 2600. 2E00. 3000, 32000 34000 3600, 3800, 4000

Fraquency (MHz}

Site : chamber
Condition ; 510010-900N Sm BEHASL 20D(RSE-) VERTICAL
EUT H

Kodel Name : S1NZ00

Temp/Humi @ 20T /56 %

Fower Fating:

Node : GENA00

Nemo :
BeadAntenna Cable Preamp Limit Cwer

Freq Level Factor Loss Factor Level Line Limit Remark

MHz dBm dB/m dB dB dBm/m dBm/m dB

1pp 1805.00-41.45 37.11 6.20 38.67 -36.81 -29.99 -6.32 Peak
2 3377.50-36.30 39.86 534 3B.03-45.93-19.99-13.94 Peak
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DCS1800 Normal Voltage Condition at Middle Channel
GUwelchm}
-10
-30 A0 T0-1800M
] 2
50 ot
70
00
-10
12030 0. 200. 300. 400, 500, 600. 700, 200, 900. 1000
Frequency (MHzZ}
Site : chamber
Condition : H1010-12000 3m VILB3160(RSE-H) HORIZONTAL
EUT i

Nodel Name @ SINEOD
Terp/Humi @ 20T /56 %
Power Fating:
Node : GENLEOO
Nemo :

FeadAntenna Cable Preamp Limit Cwer
Freq Level Factor Loss Factor Level Line Limit Remark

MHz dBm dB/m dB dB dBm/m dBm/m dB

1pp 36.79-67.22 2430 0.77 0.00-42,15-3599 -6.16 Peak
2 93B.89-92,18 42.0B 413 0.00-4597-33.99 -9.93 Peak

Page: 154 of 174



Unilab(Shanghai) Co.,Ltd. Unilab

Report No. : UL15820170414REDO0OQ7-1 Page 155 of 174
cLeuel {dBm }
-10
=20 ST090-1800M
I
3
1 EM
.70
90
-110)
12050 00, 200. 300. ano. 500. 600 700. BOO. 900 1000
Frequency (MHz}
Site : chamber
Condition  : S1010-12000 Sm VILBS1A0(RIE- VERTICAL
EOT :

Nodel Name @ SINEDO
Terp/Humi @ 2070 /56 %
Fower Hating:
Node : GENLROO
Nemo :

FeadAntenna Cable Preamp Limit Ower
Freq Level Factor Loszs Factor Level Line Limit Remark

MHz dBm dB/m dB dB dBm/m dBm/m dB
1pp 36.79-39.57 1858 0.77 0.00-40.22-35.99 -423 Pesk

2 BFDOZ 9511 3413 401 0.00-3697-35.99-20.98 Peak
3 BOL35-B7.47 35.61 405 0.00-4781-35.00-11.82 Peak
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nLﬂBl ({dBm}

-10

1 5109012000

-30

-30)

-7

-80)

-110
120

1000 1300. 1 5D 1700, 1900. 2100, 2300, 2400
Frequency (MHz|

Site : chamber
Condition  : S51010-18000 3m BRHAS120D (RSE-H) HORIZONTAL
EOT i
Nodel Name @ SINEOQ
Terp/Humi @ 2070 /56 %
Power Fating:
Kaode * GENLEOOD
Nemo :
PBeadAntenna Cable Preamp Limit Cwer
Freq Level Factor Loss Factor Level Line Limit Remark

MHz dBm dB/m dB dB dBm/m dBm/m dB

1pp 1749.00-33.81 36.83 6.03 38.60 -29.61 -35.99 6.36 Feak

Note: the mark 1 is carrier.
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Dme {dBm )
-10
1
01012000
-30 T
-SUMﬂM”Whmmwmw#w*WHMquwwmﬂMMmhﬂuhuwﬁu»muﬁkuwMm~**dnmww+*~mmmﬂ4“”mwwhkw*“**L
70
-80
110
-1261DDD 1300 1 B, 1700. 1900. 2100. 2300, 2400
Frequency |MHz}

Site : chamber

Condition : 51010-1800M 3m EBHA91 200 (RSE-V) VERTICAL

EOT :

Nodel Name @ SINEQDQ
Temp/Humi @ 207 /56 %
Power Rating:
Nade * GENLEOOD
Nemo :
FeadAntenna Cable Preamp Limit Cwver
Freq Level Factor Loss Factor Level Line Limit Remark

MHz dBm dB/m dB dB dBm/m dBm/m dB
1pp 1747.60-31.65 36.83 6.03 33.66-27.63-35.99 8,34 Peak

Note: the mark 1 is carrier.
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nLwtzl [dBm}
-10
30 5100012000
2
4
70
B0
-0
ﬂzﬁldl:lﬂ 2ron. 2900. 100 3300. 35040. 3ron. 3900. 4000
Frequency [MHz}
Site : chamber
Condition : S1010-18008 3m EBHAY1200(RSE-H) HORIZOWTAL

EUT :
Nodel Name @ SINEQDQ
Temp/Humi @ 20T /56 %
Power Rating:
Nade * GENLEOD
Nemo H
FeadAntenna Cable Preamp Limit Cwver
Freq Level Factor Loszs Factor Level Line Limit Remark

MHz dBm dB/m dB dB dBm/m dBm/m dB

1 2632.B0-37.83 3318 742 3B44-50.67 -29.99-20.68 Peak
2pp 3335.20-3B.50 40.61 B.82 37.90 -46.97 -29.99 -16.98 Paak
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Dme {dBm )
-10
a0 5100012000
2
50 e 1. - MWWWMWW
-0
B0
110
-12G24DEI 2700, 2900, 3100, 3300, 3504, 3Tno. 3900. 4000
Fraquency (MHz}

Site : chamber

Condition : S1010-1800M 3m FEHAY1 200 (RSE-V) VERTTCAL

ETT :

Kodel Name @ SINEDQ
Terp/Humi  : 20T /56 %
Power Rating:
Kade * GENLEOD
Nemo H

FeadAntenna Cable Preamp Limit Cwver
Freq Level Factor Loss Factor Level Line Limit Remark

MHz dBm dB/m dB dB dBm/m dBm/m dB

1 2472.00-37.15 33.38 7.41 3B.50 49.86-29.99-19.87 Peak
2pp 3596.B0-39.07 4092 265 37.87 -47.37 -29.99-17.38 Paak
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4.11. Radiated spurious emission Ms in idle mode

Standard Applicable

According to ETSI EN 301 511 V12.5.1 §4.2.17

Limits
According to clause 12.2.2 of TS 151 010-1[2]
Reference to 3GPP TS 51 010-1,12.2.2.2

Table 4-3
Frequency range Power level in dBm
GSM 400, GSM 700,
T-GSM 810, GSM 850,
GSM 900, PCS 1900
DCS 1800
30 MHz to 880 MHz -57 -57
880 MHz to 915 MHz -59 -57
915 MHz to 1 000 MHz -57 -57
1 GHz to 1710 MHz -47
1710 MHz to 1785 MHz -53
1785 MHz to 4GHz -47
1 GHz 1o 1 850 MHz -47
1 850 MHz to 1910 MHz -33
1910 MHz to 4GHz -47

Test procedure
1) Initially the test antenna is closely coupled to the MS and any spurious emission radiated by the MS is
detected by the test antenna and receiver in the range 30MHz to4GHz.

2) The test antenna separation is set to the appropriate measurement distance and at each frequency at
which a spurious emission has been detected the MS is rotated to obtain a maximum response. The
effective radiated power of the emission is determined by a substitution measurement. In case of an
anechoic shielded chamber pre-calibration may be used instead of a substitution measurement.

3) The measurement bandwidth based on a 5 pole synchronously tuned filter shall be according to table
4.4.The power indication is the peak power detected by the measuring system.

4) .The measurements are repeated with the test antenna in the orthogonal polarization plane.

Table 4-4
Frequency range Filter bandwidth Video bandwidth
30 MHz to 50 MHz 10 kHz A0 kHz
50 MHz to 4 GHz 100 kHz 300 kHz
Test Result
PASS

Please refer to following data plots
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GSM900 Normal Voltage Condition at Middle Channel (idle)
Level (dBm}
0
-10
-30
il 51010-900M IDLE
I
70
-00
A0
12050 100, 200. 300. 400, 500. BOD. o0 00, s00. 1000
Frequency (MHz}
Site : chamber
Condition : S1010-900K IDLE Sm VULBI160(RSE-H] HORTZONTAL
EOT :

Nodel Name @ SINEQDQ
Terp/Humi @ 20 /56 %
Power Fating:
Nnde= * GENGO0 TOLE
Nemo H

FeadAntenna Cable Preamp Limit Cwer
Freq Level Factor Loss Factor Lewvel Line Limit Remark

MHz dBm dB/m dB dB dBmjm dBm/m dB

1pp 33.B2-84.60 2430 075 0.00-39.34-56.99 -2.35 Peak
2  91B32-110.73 +2.66 4.09 0.00-63.98-36.99 -6.99 Peak
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uLeueL {dBm )

-10

-30

=l 54090-900M IDLE
T 1T

2

="

-0

-80

-110
1210

o 100 200. 300. 400. 500. 6OD. 700 B00. o900, 1000
Fraquency (MHz}

bite : chamber
Condition : S10L0-900N IDLE 3m VILBE160(RSE-V] VERTICAL
EOT :
Nodel Name @ SINEDQ
Temp/Humdi @ 2000 /B6 %
Power Fating:
Node * GEN4O0 IOLE
Nemo H
BeadAntenna Cable Preamp Limit Cwer
Freq Level Factor Loss Factor Level Line Limit Remark

MHz dBm dB/m dB dB dBm/m dBm/m dB

1pp 30.97-7T9.94 17.832 068 0.00-61.46-56.99 -4.47 Peak
2 D4B30-106.99 3373 413 0.00-67.09-55.99 -10.10 Peak
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DLWEI {dBm}

-10

-30

$1010-900M IDLE

50 L]

i WWWWMWW

a0

(o]

-110
<120

1000 1300, 1500, 1700, 1900, 2100. 2300. 2500, 2Z700. 2900. 3100. 3300. 3500. 3700 A0
Frequency [MHz}

Sitc : chamber
Condition ; §1010-900N TDLE 3p BRHAS120D(RSE-H!) HORIZONTAL
EUT :

Nodel Name @ SINEQDQ
Temp/Humi @ 20T /56 %
Power Rating:
Nade  GENGO0 TOLE
Nemo H

FeadAntenna Cable Preamp Limit Cwver
Freq Level Factor Loszs Factor Level Line Limit Remark

MHz dBm dB/m dB dB dBm/m dBm/m dB

1 1264.00-70.64 32.33 3.14 3B.63 -64.80 46.99-17.81 Peak
Zpp 2473.00-67.290 38.38 V.41 38.30-60.00 -46.99 -13.01 Peak
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I:;Lmu.‘:[ {dBm}
-10
-30
510102000 IDLE
50 =
1
i M et st
.?DM“WW“WWM
80
-0
-1261DDEI 1300, 1500, 1700, 1900, 2100, 2300, 2500, ZF00. 2900, 3100, 3300, 3500, 3700, A000
Frequency |MHz}
Site : chamber
Condition : 51010-900K TDLE 3m BRHAS1Z20D(RSE-V) VERTICAL
EOT :
Nodel Name @ SINEDQ
Temp/Humi @ 207 /56 %
Power Rating:
Naode * GENES00 IDLE
Nemo

Rsai%.ﬂlssnna Cable Preamp

Limit Cwver

Freq Level Factor Loss Factor Level Line Limit Remark

MHz dBm dB/m dB dB dBm/m dBm/m dB

1pp 1747.00-64.33 36,83 6,03 35.66-60,33-32,99 -7.3%4 Peak
2 2980.00-69.84 40.23 85.04 3B6.34-39.91 -46.99 -12.92 Peak
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GSM1800 Normal Voltage Condition at Middle Channel (idle)
Dme {dBm )
-10
-30
'501 51010-1800M IDLE
EM
-0
00
10
'uﬁjn 100. 200. 300. 400 A0, 6OD. Fo0. B0 900. 1000
Frequency (MHz|
Site : chamber
Condition : 5101012000 IDLE 3m VITE9160(RSE-H) HORIZONTAL

EUT :
Nodel Name @ SINEOQ
Terp/Humi @ 2070 /56 %
Power Fating:
Kaode * GENLEOD TOLE
Nemo :
PBeadAntenna Cable Preamp Limit Cwer
Freq Level Factor Loss Factor Level Line Limit Remark

MHz dBm dB/m dB dB dBm/m dBm/m dB

1pp 30.,97-83.56 2469 055 0.00-60.19-55.99 -3.20 Peak
2 041.80-109.99 4235 414 0.00-63.50-56.99 -6.51 Peak
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Level [dBm)

0
-10

-30

-50) S1010-1800M IDLE

-y

-T0 ———

-80

-110
124

3o 100 200. 300. 400 hDD. GOD. Ton. B0 900. 1000
Fraquency (MHz}

Site ! chamber
Condition ; S1010-18000 IDLE 3m WITE9160(RSE-V) VERTICAL
EOT :
Nodel Name @ SINEDD
Temp/Pumd @ 2070 /BE W
FPower Rating:
Node  GENLEOO TDLE
Nemo H
BeadAntenna Cable Preamp Limit Ower
Freq Level Factor Loss Factor Level Line Limit Remark

MHz dBm dB/m dB dB dBm/m dBm/m dB

1pp 34.B5-79.79 18.39 0.7¢4 0.00-60.46-56.99 -3.47 Peak
Z 93IBE9-110.17 3643 413 0.00-69.01-36.99 -12.6Z Peak
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Gme {dBm}

-10

-30

51010-1800M IDLE

-50
2

.
g WWWNWM’ Y

-80

-110
120

1000 1300, 15000 1700, 1900, 21000 2300, 2500, Z700. 2900, 3100. 3300, 3500, 3700 A0
Fraquency (MHz}

Site ! chamber
Condition : S1010-12000 [DLE 5m BEHA91Z0D(RSE-H) HORIZONTAL
ETUT H

Kodel Name : SINEDQ
Temp/Bumi @ 20T /56 %
Fower Rating:

Node  GENLEOO TDLE
Kemo H
ReadAntenna Cable Preamp Limit Cwer

Freq Level Factor Loss Factor Level Line Limit Remark

MHz dBm dB/m dB dB dBm/m dBm/m dB

1 1258.00-70.89 39.31 5.09 3B.63-63.12-46.99-18.13 Peak
Zpp 3781.00-7FZ.03 40.80 898 37.74-39.99 -+6.99 -13.00 Peak

Page: 167 of 174



Unilab(Shanghai) Co.,Ltd.

Report No. : UL15820170414REDO007-1
Level (dBm})

0
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-10

-30)

-3

-7

51010-1800M IDLE

MWMW” bl

2

PR POl BTN KXY
L i

-90
-110
-12ﬁ1DDEI 1300, 15000 1700, 1900, 2100, 2300, 2500. 2700, 2900, 3100. 3300, 3500. 3700. A0HHD
Frequency (MHz|
Site : chamber
Condition : 51010-18000 IDLE 3m BRH&9120D(RSE-V) VERTICAL
EOT :
Kodel Name @ SINEDO
Terp/Humi @ 2070 /56 %
Power Fating:
Node * GENLEOO INLE
Kemo

ReudAibeiva Cable Préavnp  Lisit Over

Freq Level Factor Loss Factor Level Line Limit Remark

MH

z dBm dB/m dB dB dBm/m dBm/m dB

1 1238.00-70.54 39.31 3.09 3563 -64.77 46,99 -17.78 Peak
Zpp 3586.00-70.67 40.82 871 37.88 -39.02 46,99 -12.03 Peak
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4.12. Receiver blocking and spurious response- speech channels

Standard Applicable

According to ETSI EN 301 511 V12.5.1 §4.2.20

Limits

According to clause 14.7.1 of TS 151 010-1[2]
Reference to 3GPP TS 51 010-1, 14.7.1

Table 4-29a: Statistical test limits for blocking performance

Unilab

Page 169 of 174

Channel bits per s Orig. RBER | Derived Target number | Targettest | Target test time

requirement | test limit of samples time (s) (hhrmm:ss)
TCHIFS Class I 35900 0,020000 | 0,025020 16107 4 00:00:04
Table 4-29c: Limits for blocking
Channel Type of Test limit Minimum number of
measurement error rate % samples
TCH/FS REER 2,439 8 200
Class I

Test procedure

1.A call is set up according to the generic call set up except the BCCH frequency list shall be empty, on a

TCH with an arbitrary ARFCN in the range supported by the MS.
2.The power control level is set to maximum power.

3.The ARFN of the BCCH shall be the same- or at an offset of +/-2 channels, than that of the ARFCN for

the TCH.

4.The SS transmits Standard Test signal C1 on the traffic channel.
5.The SS commands the MS to create traffic channel loop back signaling erased frames.

Test Result
PASS
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4.13.Intermodulation rejection - speech channels

Standard Applicable

According to ETSI EN 301 511 V12.5.1 §4.2.32
Limits

According to clause 14.6.1 of TS 151 010-1[2]
Reference to 3GPP TS 51 010-1, 14.6.1

Table 14-25: Limits for intermodulation rejection

Channel Propagation Type of Test limit Minimum No. of
conditions measurement error rate % samples
TCH/FS Class Static RBER 2,439 8 200

Test procedure

1.The amplitude of the wanted signal is set to 4 dB above the reference sensitivity level (see table 14-24).

2.The SS commands the MS to create the loop back facility signalling erased frames.

3.The SS produces a static wanted signal, and two static interfering (unwanted) signals at the same time.
There is no correlation in the modulation between the signals.
The first interfering signal is on a frequency equal to the centre frequency of an ARFCN four above
that of the receiver. This signal is static and unmodulated.
The second interfering signal is on an ARFCN eight above that of the receiver. This signal is static,
continuous and modulated by random data.

4.The amplitude of both the interfering signals is set according to table 14-24.
The SS compares the data of the signal that it sends to the MS with the signal which is looped back
from the receiver after demodulation and decoding, and checks the frame erasure indication.

5.The SS tests the RBER compliance of class Il bits by examining at least the minimum number of
samples of consecutive bits. Bits only taken from those frames which do not signal frame erasure.
The number of error events is recorded.

6.The measurement of step 4) is repeated with the two unwanted signals having frequencies
corresponding to ARFCN four and eight below the ARFCN of the wanted signal.

7.Steps 2) to 5), are repeated but with the receiver operating on an ARFCN in the Low ARFCN range.

8.Steps 5) to 5), are repeated but with the receiver operating on an ARFCN in the High ARFCN range.

9.Steps 1) to 7) are repeated under extreme test conditions.

Test Result

PASS
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4.14.AM suppression - speech channels

Standard Applicable

According to ETSI EN 301 511 V12.5.1 §4.2.35
Limits

According to clause 14.8.1 of TS 151 010-1[2]
Reference to 3GPP TS 51 010-1, 14.8.1

Table 14-33: Limits for AM suppression

Unilab
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Channel Propagation Type of Test limit Minimum No. of
conditions measurement error rate % samples
TCH/FS Class Static RBER 2,439 8 200

Test procedure

1.The SS produces a static wanted signal with an amplitude 4 dB above reference sensitivity level.

2.The SS produces an interfering signal as described below:

- static fading profile;

- at an in band frequency greater than 6 MHz separated from FR and separated by at least two

ARFCNs from any spurious responses.

3.The SS compares the data of the signal that it sends to the MS with the signal which is looped back from
the receiver after demodulation and decoding, and checks the frame erasure indication.

4. The SS tests the RBER compliance of class Il bits by examining at least the minimum number of
samples of consecutive bits. Bits only taken from those frames which do not signal frame erasure.

The number of error events is recorded.
Test Result

PASS

Page: 171 of 174



Unilab

Page 172 of 174

Unilab(Shanghai) Co.,Ltd.
Report No. : UL15820170414REDO0Q7-1

4.15.Adjacent channel rejection - speech channels (TCH/FS)

Standard Applicable

According to ETSI EN 301 511 V12.5.1 §4.2.38
Limits

According to clause 14.5.1.1 of TS 151 010-1[2]
Reference to 3GPP TS 51 010-1, 14.5.1.1

Table 14-22: Limits for adjacent channel electivity

GSM 400, GSM 700, T-GSM | DCS 1 800 and PCS 1 200
810, GSM 850 and
GSM 300
Interference at | Channel Type of Testlimit | Minimum No. | Test limit | Minimum No.
measurement error rate of samples error rate | of samples

% %
200 kHz TCH/FS FER 6,742%n 8 500 3,37 17 800
class Ib RBER 0,420/ 1000 000 0,270/ 2000 000
class Il RBER 8,333 600 000 8,333 1200 000
400 kHz TCH/FS FER 6, 742" 8900 | 3,371 17 800
Interferer class Ib RBER 0,420/ 1000000 | 0,270/ 2000000
TUhight class Il RBER 8,333 600000 | ga33 1200 000
400 kHz TCH/FS FER 11,461%w 8 500 5 714% 10 500
Interferer class Ib RBER 0,756/ 1000 000 0,483/ 1200 000
Static class Il RBER 9,167 600 000 9,167 720 000

Test procedure

1.In addition to the wanted signal, the SS transmits an independent, uncorrelated interfering signal,
Standard Test Signal 11 (unwanted signal). The SS produces an interfering signal as described
below:
The unwanted signal is continuous and has no fixed relationship with the bit transitions of the wanted
signal.
The fading characteristic of the wanted and the unwanted signal is set to TUhigh.
The unwanted signal is transmitted at a nominal frequency 200 kHz above the nominal frequency of
the wanted signal.

2.The SS compares the data of the signal that it sends to the MS with the signal which is looped back from
the receiver after demodulation and decoding, and checks the frame erasure indication.

3.The SS tests the frame erasure compliance for the TCH/FS by examining at least the minimum number
of samples of consecutive frames. The number of frame erasure events is recorded.

4.The SS determines the number of residual bit error events for the bits of the class Ib and class Il, by
examining sequences of at least the minimum number of samples of consecutive bits of class Ib and
class ll, Bits are only taken from those frames for which no bad frame indication was given.

5.The measurement of steps 3) and 4) is repeated with the unwanted signal on a frequency at the same
displacement from, but below, the frequency of the wanted signal.

6.The measurement of steps 3) to 5) shall be repeated for a displacement of the unwanted signal of 400
kHz, and with the amplitude of the unwanted signal 41 dB above the level of the wanted input signal,
The fading characteristic of the wanted and the unwanted signal is set to TUhigh. If a system
simulator does not support the faded interferer, a static adjacent interferer may be used.

7.Steps 3) to 6) are repeated for class || BER under extreme test conditions.

Test Result
PASS
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4.16.Minimum Input level for Reference Performance - GPRS

Standard Applicable

According to ETSI EN 301 511 V12.5.1 §4.2.44
Limits

According to clause 14.16.1 of TS 151 010-1[2]
Reference to 3GPP TS 51 010-1, 14.16.1.5

Test procedure

The following operating conditions were made in accordance with the ETSI EN 301 511 Clause 4.2.44.

Test Result
PASS
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APPENDIX A. Test SetUp Photographs

Please refer to the file named “RF Test Setup Photos”.

APPENDIX B. EUT Photographs

Please refer to the file named “EUT Photos”.

----End of the report----
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