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1. Summary Of Test Result
1.1. Summary Of Standards And Test Results
2. The EUT have been tested according to the applicable standards as referenced below:

SR I Test Description GSM900 | GSM1800
§4.2.1 §13.1 Transmitter-Freqléerz?Ocry 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
$22 | 8§32 | it and iterterence 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
Temperature Normal, Voltage Normal P P
23 | m36 | CSh muttsiot sonfiguration | VA N/A
Temperature High, Voltage High N/A N/A
Temperature High, Voltage Low N/A N/A
Temperature Low, Voltage High N/A N/A
Temperature Low, Voltage Low N/A N/A
Temperature Normal, Voltage Normal N/A N/A
Vibration (X axis) N/A N/A
Vibration (Y axis) N/A N/A
Vibration (Z axis) N/A N/A
424 | siaten | NSt andpiasesorn GRS | :
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
84.2.5 §13.3 Transmitter output power and burst timing P P
Temperature High, Voltage High P P
Temperature High, Voltage Low P P
Temperature Low, Voltage High P P
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Temperature Low, Voltage Low P P
Temperature Normal, Voltage Normal P P
8§4.2.6 813.4 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
Temperature Normal, Voltage Normal P P
Temperature High, Voltage High N/A N/A
Temperature High, Voltage Low N/A N/A
Temperature Low, Voltage High N/A N/A
Temperature Low, Voltage Low N/A N/A
Temperature Normal, Voltage Normal N/A N/A
28 | 838 | SR uitisiot configuration N/A N/A
Temperature High, Voltage High N/A N/A
Temperature High, Voltage Low N/A N/A
Temperature Low, Voltage High N/A N/A
Temperature Low, Voltage Low N/A N/A
Temperature Normal, Voltage Normal N/A N/A
Transmitter - Output RF spectrum for MS
84.2.9 §13.9 supporting the R-GSM or ER-GSM N/A N/A
frequency band
Temperature High, Voltage High N/A N/A
Temperature High, Voltage Low N/A N/A
Temperature Low, Voltage High N/A N/A
Temperature Low, Voltage Low N/A N/A
Temperature Normal, Voltage Normal N/A N/A
§4.2.10 §13.16.2 Transmitters?:ttggtnﬁgnvrzrtiignGPRS multi 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
§4.2.11 §13.16.3 Output RF spcecc):rgrflijgnllj:gtiC(BJERS multi slot = =
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
2tz | si211 | Comclenspuons emiedons : :
Voltage High P P
Voltage Low P P
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Voltage Normal P P
Conducted spurious emissions-
84.2.13 §12.1.2 MS in idle mode P P
Voltage High P P
Voltage Low P P
Voltage Normal P P
Conducted spurious emissions for MS
§4.2.14 §12.3.1 supporting the R-GSM or ER-GSM N/A N/A
frequency band - MS allocated a channel
Voltage High N/A N/A
Voltage Low N/A N/A
Voltage Normal N/A N/A
Conducted spurious emissions for MS
§4.2.15 §12.3.2 supporting the R-GSM or ER-GSM N/A N/A
frequency band - MS in idle mode
Voltage High N/A N/A
Voltage Low N/A N/A
Voltage Normal N/A N/A
Radiated spurious emissions-
§4.2.16 §12.2.1 MS allocated a channel P P
Voltage Normal P P
Radiated spurious emissions-
§4.2.17 812.2.2 MS in idle mode P P
Voltage Normal P P
Radiated spurious emissions for MS
§4.2.18 §12.4.1 supporting the R-GSM or ER-GSM N/A N/A
frequency band - MS allocated a channel
Voltage Normal N/A N/A
Radiated spurious emissions for MS N/A N/A
§4.2.19 §12.4.2 supporting the R-GSM or ER-GSM
frequency band - MS in idle mode
Voltage Normal N/A N/A
§4.2.20 §14.7.1 Receiver Blocking and spurious p p
response-speech channels
Receiver Blocking and spurious response -
§4.2.21 §14.7.3 speech channels for MS supporting the N/A N/A
R-GSM or ER-GSM frequency band
3GPP Improved Receiver Blocking and spurious
§4.2.22 102933-2 response - speech channels for 8W MS N/A N/A
o §4.2.1&84. supporting the R-GSM or ER-GSM
3.1 frequency band
3GPP Improved Receiver Blocking and spurious N/A N/A
§4.2.23 102933-2 response - speech channels for 2W MS
o 85.2.1&85. supporting the R-GSM or ER-GSM
3.1 frequency band
3GPP Improved Receiver Blocking and spurious N/A N/A
§4.2.04 102933-2 response - control channels for 8W MS
o §4.2.4&84. supporting the R-GSM or ER-GSM
3.2 frequency band not supporting speech
3GPP Improved Receiver Blocking and spurious
102933-2 response - control channels for 2W MS
54.2.25 §5.2.2& 85. supporting the R-GSM or ER-GSM N/A N/A
3.2 frequency band not supporting speech
§4.2.26 §13.17.1 Frequency error and Modulation accuracy p p

in EGPRS Configuration
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Temperature High, Voltage High

P

Temperature High, Voltage Low

Temperature Low, Voltage High

Temperature Low, Voltage Low

Temperature Normal, Voltage Normal

T|TV|T|T|T

T|TV|T|TO

84.2.27

§13.17.2

Frequency error under multipath and
interference conditions in EGPRS
Configuration

T

T

Temperature High, Voltage High

Temperature High, Voltage Low

Temperature Low, Voltage High

Temperature Low, Voltage Low

Temperature Normal, Voltage Normal

84.2.28

§13.17.3

EGPRS Transmitter output power

Temperature High, Voltage High

Temperature High, Voltage Low

Temperature Low, Voltage High

Temperature Low, Voltage Low

Temperature Normal, Voltage Normal

§4.2.29

§13.17.4

Output RF spectrum in EGPRS
Configuration

Temperature High, Voltage High

Temperature High, Voltage Low

Temperature Low, Voltage High

Temperature Low, Voltage Low

Temperature Normal, Voltage Normal

§4.2.30

§14.18.5

Blocking and spurious response
in EGPRS Configuration

U |U|U|U|TU|U| U |U|U|UV|UV|UV|TV|TV|TV|TVT|T|T

U |©U|TU|U|UV|TU| U |U|TV|TV|(UV|TV|TV|TV|TV|TV|T|T

§4.2.31

§14.18.5

Blocking and spurious response in DLMC
configuration

N/A

N/A

84.2.32

814.6.1

Intermodulation rejection - speech
channels

Temperature High, Voltage High

Temperature High, Voltage Low

Temperature Low, Voltage High

Temperature Low, Voltage Low

Temperature Normal, Voltage Normal

©W|TV|TV|T|T| T

©V|TV|TV|T|T| T

84.2.33

8§14.6.2

Intermodulation rejection - control
channels

N/A

N/A

Temperature High, Voltage High

N/A

N/A

Temperature High, Voltage Low

N/A

N/A

Temperature Low, Voltage High

N/A

N/A

Temperature Low, Voltage Low

N/A

N/A

Temperature Normal, Voltage Normal

N/A

N/A

§4.2.34

§14.18.4

Intermodulation rejection - EGPRS

Temperature High, Voltage High

Temperature High, Voltage Low

Temperature Low, Voltage High

©T|TV|T| T

©V|TV|T| T
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Temperature Low, Voltage Low P P
Temperature Normal, Voltage Normal P P
84.2.35 §14.8.1 AM suppression - speech channels P P
84.2.36 814.8.1 AM suppression - control channels N/A N/A
84.2.37 814.8.3 AM suppression - packet channels N/A N/A
§4.2.38 §14.5.1.1 Ad‘ace”tccr’]ha?":]gi rg’gﬁ/‘;’g) speech 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
§4.2.39 §14.5.2 Adjacent char;?lzlnrneéiasctmn control N/A N/A
Temperature High, Voltage High N/A N/A
Temperature High, Voltage Low N/A N/A
Temperature Low, Voltage High N/A N/A
Temperature Low, Voltage Low N/A N/A
Temperature Normal, Voltage Normal N/A N/A
84.2.40 §14.18.3 Adjacent channel rejection - EGPRS 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
§4.2.41 §14.18.3 Adjacent Chc"’(‘)“nr}ie;l;f;fi‘g:f” in DLMC N/A N/A
Temperature High, Voltage High N/A N/A
Temperature High, Voltage Low N/A N/A
Temperature Low, Voltage High N/A N/A
Temperature Low, Voltage Low N/A N/A
Temperature Normal, Voltage Normal N/A N/A
84.2.42 8§14.2.1 Reference sensitivity - TCH/FS 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
84.2.43 8§14.2.3 Reference sensitivity - FACCH/F P P
§4.2.44 §14.16.1 M'”'mulfe r'{‘or;‘;};ﬁ‘éi' _f%rpiesference 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
§4.2.45 §14.18.1 Minimum Input level for Reference P P
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Performance - EGPRS

Temperature High, Voltage High

Temperature High, Voltage Low

Temperature Low, Voltage High

Temperature Low, Voltage Low

Temperature Normal, Voltage Normal

T|TV|T|T|T

T|TV|T|T|T

84.2.46

814.2.9

Reference sensitivity - TCH/FS for MS
supporting the R-GSM or ER-GSM band

N/A

N/A

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

2.1. 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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Product Name: LTE Module

Model Name: EC25-E, EC25-E MINIPCIE
Hardware Version: R1.0

Software Version: EC25EFAR02A04MAG
Support Band: GSM900/DCS1800

GPRS Class: 12

Tx Frequency Range:

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

Rx Frequency Range:

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

Tvoe of modulation: GMSK for GSM/GPRS
P ' 8PSK for EGPRS

Antenna Type: Connector

Antenna Gain 4dBi
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Temperature (C) 20
Humidity (%0RH) 52
4.2. Test Equipment List
Equipment Manufacturer Model Serial No. Due Date
Receiver Agilent N9038A MY51210142 11/04/2017
Wireless Connectivity ,
Test Set 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
. WALNWRIGHT WRCT1950-5/40-
Band Stop Filter INSTRUMENTS MBHD 10SS SN21 02/25/2018
. WALNWRIGHT WRCDT
Band Stop Filter |,y STRUMENTS MBHD| 897.6-5/40-85S SN9 02/25/2018
Dual Channel EPM Series ROHDE
Power Meter &SCHWARZ E4419B MY45100301 09/21/2017
ESG Vector Signal ROHDE
Generator &SCHWARZ 4438C MY42081708 09/21/2017
Power Sensor ROHDE 8485D MY41090790 09/21/2017
&SCHWARZ
PSA Spectrum Analyzer ROHDE E4440A US41421425 09/21/2017
P y &SCHWARZ
. ROHDE
PSG Signal Generator &SCHWARZ E8257D MY45470010 09/21/2017
. . . ROHDE
Signalling Unit 2G &SCHWARZ E1121 E1121000029 09/21/2017
Fading Simulator R&S ABFS 100124 08/15/2017
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 4.0V,

TL: the Temperature is -10 C;
TH: the Temperature is +55C;
VL: the voltage is 3.3V DC
VH: the voltage is 4.6V DC

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

5.1. Transmitter-Frequency error and phase error

Standard Applicable

According to ETSI EN 301 511 vV12.5.1 84.2.1
Limits

According to clause 13.1 of TS 151 010-1[2]
Reference to 3GPP TS 51 010-1,13.1.5.
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.
Stepl) to 4) are repeated.

6) The SSinstructs the MS to its minimum power control level, all other conditions remaining constant.
Stepl) 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 8Annex1.2.4).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 (Hzgl @)
RMS Peak
normal 16.45 0.70 1.92
TL/VL 10.65 0.59 1.57
TL /VH 13.04 0.63 1.63
TH/VL 21.56 0.60 1.58
TH/VH 24.80 0.65 1.95
TN/VNNibr.axis X 9.50 0.61 1.65
TN/VN/NVibr.axis Y 25.72 0.63 1.66
TN/VNNibr.axis Z 23.12 0.68 1.70
GSM1800 Middle Channel
" Frequency Error Phase Error(°)
Conditions (H2) RMS Poak
normal -9.49 0.62 1.72
TL/VL -9.36 0.58 1.73
TL /VH -7.77 0.57 1.63
TH/VL 0.91 0.60 1.94
TH/VH -7.73 0.60 1.91
TN/VN/Nibr.axis X -5.90 0.57 1.67
TN/VNNibr.axis Y 0.00 0.56 1.67
TN/VN/NVibr.axis Z 7.91 0.54 1.40
GSM900 Mid Channel normal
Heasurement /Instrument Screen
Control Phase & Frequency Error TCH Parms
Phase & Freq, Dounlink Traffi
“setup g Poak Phase RMS Phase M poner
1.92° Pass 0.70° Pass _
Traffic Band
Chanoe
Vieu Freguency PGS
1 B * 45 Hz Pass Traffic Channel
Continuous 62
A5 T¥ Level
5
Channel Node
Setup -
Return
Active Cell Sus Tupe: GSH
Connected
1 of 2 [IntRet]0ffset] | I 1 of 2

Page: 13 of 105



-
Unilab(Shanghai) Co.,Ltd. Unilab
Report No. : UL32220170322CE006-1 Page 14 of 105
GSM900 Mid Channel TL/VL

Heasurement /Instrument Screen
Phase & Freq. Dounlink Traffic
Setup . Peak Phase RMS Phase Pouer o
] a
1.57 Pass 0.59° Pass _
Traffic Band
Change
Uien Freguency PGS
1 D * 65 Hz Pass Traffic Channel
Continuous 62
S T¥ Leuwel
5]
Channel Mode
Setup 7
Return
Active Cell 5us Tupe: GSH
Connected
1of 2 [IntRet [offset] I | 1of 2
GSM900 Mid Channel TL/VH
Heasurement /Instrument Screen
Phase & Freq. Dounlink Traffic
Setup . Peak Phase RMS Phase Pouer o
] a
1.63 Pass 0.63° Pass _
Traffic Band
Change
Uieu Freguency PGS
1 3 * Uq Hz Pass Traffic Channel
Continuous 62
S T¥ Lewvel
5]
Channel Mode
Setup 7
Return
Active Cell Sus Tupe: GSH
Connected
1of 2 [IntRet |[0ffset] I I 1 of 2
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GSM900 Mid Channel TH/VL

Heasurement /Instrument Screen
Phase & Freq. Dounlink Traffic
Setup . Peak Phase RMS Phase Pouer o
] a
1.58 Pass 0.60° Pass _
Traffic Band
Change
Uien Freguency PGS
21 * 56 Hz Pass Traffic Channel
Continuous 62
S T¥ Leuwel
5]
Channel Mode
Setup 7
Return
Active Cell 5us Tupe: GSH
Connected
1of 2 [IntRet [offset] I | 1of 2
GSM900 Mid Channel TH/VH
Heasurement /Instrument Screen
Phase & Freq. Dounlink Traffic
Setup . Peak Phase RMS Phase Pouer o
] a
1.95 Pass 0.65° Pass _
Traffic Band
Change
Uieu Freguency PGS
24 * BU Hz Pass Traffic Channel
Continuous 62
S T¥ Lewvel
5]
Channel Mode
Setup 7
Return
Active Cell Sus Tupe: GSH
Connected
1of 2 [IntRet |[0ffset] I I 1 of 2
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GSM900 Mid Channel normal vibration X axis

Heasurement /Instrument Screen
Phase & Freq. Dounlink Traffic
Setup . Peak Phase RMS Phase Pouer o
] a
1.65 Pass 0.61° Pass _
Traffic Band
Change
Uien Freguency PGS
9 * 50 Hz Pass Traffic Channel
Continuous 62
S T¥ Leuwel
5]
Channel Mode
Setup 7
Return
Active Cell 5us Tupe: GSH
Connected
1of 2 [IntRet [offset] I | 1of 2
GSM900 Mid Channel normal vibration Y axis
Heasurement /Instrument Screen
Phase & Freq. Dounlink Traffic
Setup . Peak Phase RMS Phase Pouer o
] a
1.66 Pass 0.63° Pass _
Traffic Band
Change
Uieu Freguency PGS
25 * 72 Hz Pass Traffic Channel
Continuous 62
S T¥ Lewvel
5]
Channel Mode
Setup 7
Return
Active Cell Sus Tupe: GSH
Connected
1of 2 [IntRet |[0ffset] I I 1 of 2
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GSM900 Mid Channel normal vibration Z axis

Heasurement /Instrument Screen
Phase & Freq. Dounlink Traffic
Setup . Peak Phase RMS Phase Pouer o
] a
1.70 Pass 0.68° Pass _
Traffic Band
Change
Uien Freguency PGS
23 * 1 2 Hz Pass Traffic Channel
Continuous 62
S T¥ Leuwel
5]
Channel Mode
Setup 7
Return
Active Cell 5us Tupe: GSH
Connected
1of 2 [IntRet [offset] I | 1of 2
GSM1800 Mid Channel normal
Heasurement /Instrument Screen
Phase & Freq. Dounlink Traffic
Setup . Peak Phase RMS Phase Pouer o
] a
1.72 Pass 0.62° Pass _
Traffic Band
[:hi‘;IrIQE Ocs
Uieu Freguency
_g * 49 Hz Pass Traffic Channel
Continuous 639
S T¥ Lewvel
1]
Channel Mode
Setup 7
Return
Active Cell Sus Tupe: GSH
Connected
1of 2 [IntRet |[0ffset] I I 1 of 2

Page: 17 of 105



-
Unilab(Shanghai) Co.,Ltd. Unilab
Report No. : UL32220170322CE006-1 Page 18 of 105
GSM1800 Mid Channel TL/VL

Heasurement /Instrument Screen
Phase & Freq. Dounlink Traffic
Setup . Peak Phase RMS Phase Pouer o
] a
1.73 Pass 0.58° Pass _
Traffic Band
[:hE_IrIQE Ocs
Uien Freguency
_9 * 36 Hz Pass Traffic Channel
Continuous 6339
S T¥ Leuwel
0
Channel Mode
Setup 7
Return
Active Cell 5us Tupe: GSH
Connected
1of 2 [IntRet [offset] I | 1of 2
GSM1800 Mid Channel TL/VH
Heasurement /Instrument Screen
Phase & Freq. Dounlink Traffic
Setup . Peak Phase RMS Phase Pouer o
] a
1.63 Pass 0.57° Pass _
Traffic Band
[:hi‘;IrIQE Ocs
Uieu Freguency
_7 * 77 Hz Pass Traffic Channel
Continuous 639
S T¥ Lewvel
1]
Channel Mode
Setup 7
Return
Active Cell Sus Tupe: GSH
Connected
1of 2 [IntRet |[0ffset] I I 1 of 2
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GSM1800 Mid Channel TH/VL

Heasurement /Instrument Screen
Phase & Freq. Dounlink Traffic
Setup . Peak Phase RMS Phase Pouer o
] a
1.94 Pass 0.60° Pass _
Traffic Band
[:hE_IrIQE Ocs
Uien Freguency
D * 91 Hz Pass Traffic Channel
Continuous 6339
S T¥ Leuwel
0
Channel Mode
Setup 7
Return
Active Cell 5us Tupe: GSH
Connected
1of 2 [IntRet [offset] I | 1of 2
GSM1800 Mid Channel TH/VH
Heasurement /Instrument Screen
Phase & Freq. Dounlink Traffic
Setup . Peak Phase RMS Phase Pouer o
] a
1.91 Pass 0.60° Pass _
Traffic Band
[:hi‘;IrIQE Ocs
Uieu Freguency
_7 * 73 Hz Pass Traffic Channel
Continuous 639
S T¥ Lewvel
1]
Channel Mode
Setup 7
Return
Active Cell Sus Tupe: GSH
Connected
1of 2 [IntRet |[0ffset] I I 1 of 2
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GSM1800 Mid Channel normal vibration X axis

Heasurement /Instrument Screen
Phase & Freq. Dounlink Traffic
Setup . Peak Phase RMS Phase Pouer o
] a
1.67 Pass 0.57° Pass _
Traffic Band
[:hE_IrIQE Ocs
Uien Freguency
_5 * 90 Hz Pass Traffic Channel
Continuous 6339
N5 T¥ Level
0
Channel Mode
Setup 7
Return
Active Cell 5us Tupe: GSH
Connected
1of 2 [IntRet [offset] I | 1of 2
GSM1800 Mid Channel normal vibration Y axis
Heasurement /Instrument Screen
Phase & Freq. Dounlink Traffic
Setup . Peak Phase RMS Phase Pouer o
] a
1.67 Pass 0.56° Pass _
Traffic Band
[:hi‘;IrIQE Ocs
Uieu Freguency
D * UU Hz Pass Traffic Channel
Continuous 639
N5 T¥ Level
0
Channel Mode
Setup 7
Return
Active Cell Sus Tupe: GSH
Connected
1of 2 [IntRet |[0ffset] I I 1 of 2
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GSM1800 Mid Channel normal vibration Z axis
Heasurement /Instrument Screen

Control Phase & Frequency Error TCH Parms
Ph & F . D link Traffi
Teetup g Peak Phase RIS Phase M poner
1.40° Pass 0.54° Pass _
Traffic Band
[:hE_IrIQE Ocs
UVieu Freguency
? * 91 Hz Pass Traffic Channel
Continuous 6339
N5 T¥ Level
0

Channel Mode

Setup v
Return
Active Cell 5us Tupe: GSH
Connected
1of 2 [IntRef |ottset| I I 1of2
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5.2. 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 51 010-1,13.2.5.

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 1 900
GSM 900
Propagation Permitted Propagation Permitted Propagation Permitted
condition frequency enmor condition frequency error condition frequency error
RAZ250 +300 Hz RA130 +400 Hz RA130 +420 Hz
HT100 +180 Hz HT100 +350 Hz HT100 +370 Hz
TUSD +160 Hz TUSD +260 Hz TUSD +280 Hz
TU3 +230 Hz TU15 +320 Hz TU1S +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 anmor condition frequency error
RAGD0 +300 Hz RAROD +300 Hz R 300 +300 Hz
HT200 +180 Hz HT200 +180 Hz HT 120 +180 Hz
TU100 +160 Hz TU100 +160 Hz TU &0 +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),

measured burst shall be less than the values shown in Table 4-9a and Table 4-9b.

Test procedure

for each

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 butto 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).

8) The initial conditions are established again and steps 1) to 6) are repeated but with fading function set
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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
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5.3. Frequency error and phase error in GPRS multi-slot configuration

Standard Applicable

According to ETSI EN 301 511 V12.5.1 84.2.4

Limits

According to clause 13.16.1 of TS 151 010-1[2]
Reference to 3GPP TS 51 010-1,13.16.1.5.

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)

3)

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. Stepl) to 4) are repeated.

The SS instructs the MS to its minimum power control level, all other conditions remaining constant.
Stepl) 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 8Annex1.2.4).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
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Please refer to following data plots

GPRS900 Middle Channel

. Frequency Error Phase Error
Conditions (H2) ()

RMS Peak

Normal 18.97 0.56 1.49
TH/VH 12.71 0.58 1.79
TH/VL 18.02 0.59 1.65
TL/VH 17.30 0.57 1.54
TL/VL 18.68 0.58 1.44
TN/VN/NVibr.axis X 16.85 0.63 1.94
TN/VN/NVibr.axis Y 22.95 0.59 1.62
TN/VN/NVibr.axis Z 23.53 0.59 1.42

GPRS1800 Middle Channel

Phase Error

©)

Conditions Frequency Error

(H2) RMS Peak
Normal -7.85 0.52 1.49
TH/VH -7.76 0.54 1.76
TH/VL 0.85 0.50 1.32
TL /VH -3.59 0.51 1.64
TL/VL -1.22 0.58 1.55
TN/VN/NVibr.axis X -0.04 0.51 1.63
TN/VNNibr.axis Y -1.32 0.52 1.60
TN/VN/Nibr.axis Z 0.26 0.58 1.52
GPRS900 Mid Channel Normal
Heasurement /Instrument Screen
Control Phase & Freguency Error POTCH Parms
Phase & Freq. Dounlink Traffi
“Betup Peak Phase RMS Phase M poter
1.49° Pass 0.36° Pass |
raffic Band
Change
Ve Freguency PaSH
1 8 * 97 Hz Pass Traffic Channel
Continuous 62
Hs T
Lewel 7
Coding Scheme
CS-L
Return
fictive Cell ) Sus Tupe: GPRS
Transferring
1 of 2 [IntRet]Dffset] | I 1 of 2
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GPRS900 Mid Channel TH/VH

Heasurement /Instrument Screen
Phase & Freq. Dounlink Traffic
Setup . Peak Phase RMS Phase Pouer o
] a
1.79 Pass 0.58° Pass _
Traffic Band
Change
Uien Freguency PGS
1 2 * 71 Hz Pass Traffic Channel
Continuous 62
ns T
Level v
Coding Scheme
C5-L4
Return
Active Cell Sus Tupe: GPRS
Transferring
1of 2 [IntRet [offset] I | 1of 2
GPRS900 Mid Channel TH/VL
Heasurement /Instrument Screen
Phase & Freq. Dounlink Traffic
Setup . Peak Phase RMS Phase Pouer o
] a
1.65 Pass 0.59° Pass _
Traffic Band
Change
Uieu Freguency PGS
1 B * 02 Hz Pass Traffic Channel
Continuous 62
s T
Level v
Codina Scheme
C5-L4
Return
Active Cell Sus Tupe: GPRS
Transferring
1of 2 [IntRet |[0ffset] I I 1 of 2
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GPRS900 Mid Channel TL/VH

Heasurement /Instrument Screen
Phase & Freq. Dounlink Traffic
Setup . Peak Phase RMS Phase Pouer o
] a
1.54 Pass 0.57° Pass _
Traffic Band
Change
Uien Freguency PGS
1 ? * 30 Hz Pass Traffic Channel
Continuous 62
ns T
Level v
Coding Scheme
C5-L4
Return
Active Cell Sus Tupe: GPRS
Transferring
1of 2 [IntRet [offset] I | 1of 2
GPRS900 Mid Channel TL/VL
Heasurement /Instrument Screen
Phase & Freq. Dounlink Traffic
Setup . Peak Phase RMS Phase Pouer o
] a
1.44 Pass 0.58° Pass _
Traffic Band
Change
Uieu Freguency PGS
1 B * EB Hz Pass Traffic Channel
Continuous 62
s T
Level v
Codina Scheme
C5-L4
Return
Active Cell Sus Tupe: GPRS
Transferring
1of 2 [IntRet |[0ffset] I I 1 of 2
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GPRS900 Mid Channel Normal vibration X axis

Heasurement /Instrument Screen
Phase & Freq. Dounlink Traffic
Setup . Peak Phase RMS Phase Pouer o
] a
1.94 Pass 0.63° Pass _
Traffic Band
Change
Uien Freguency PGS
1 E * 85 Hz Pass Traffic Channel
Continuous 62
ns T
Level v
Coding Scheme
C5-L4
Return
Active Cell ) Sus Tupe: GPRS
Transferring
1of 2 [IntRet [offset] I | 1of 2
GPRS900 Mid Channel Normal vibration Y axis
Heasurement /Instrument Screen
Phase & Freq. Dounlink Traffic
Setup . Peak Phase RNS Phase Pouer 7
o o
1.62 Pass 0.59° Pass _
Traffic Band
Change
Uien Freguency PGS
22 * 95 Hz Pass Traffic Channel
Continuous 62
ns T4
Level v
Coding Scheme
C5-L
Return
Active Cell Sus Tupe: GPRS
Transferring
10of 2 [IntRet |[0ftset] I I 1 of 2
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GPRS900 Mid Channel Normal vibration Z axis

Heasurement /Instrument Screen
Phase & Freq. Dounlink Traffic
Setup . Peak Phase RMS Phase Pouer o
] a
1.42 Pass 0.59° Pass _
Traffic Band
Change
Uien Freguency PGS
23 * 53 Hz Pass Traffic Channel
Continuous 62
ns T
Level v
Coding Scheme
C5-L4
Return
Active Cell ) Sus Tupe: GPRS
Transferring
1of 2 [IntRet [offset] I | 1of 2
GPRS1800 Mid Channel Normal
Heasurement /Instrument Screen
Phase & Freq. Dounlink Traffic
Setup . Peak Phase RMS Phase Pouer o
] a
1.49 Pass 0.52° Pass _
Traffic Band
[:hi‘;IrIQE Ocs
Uieu Freguency
_7 * 85 Hz Pass Traffic Channel
Continuous 639
s T
Level v
Codina Scheme
C5-L4
Return
Active Cell Sus Tupe: GPRS
Transferring
1of 2 [IntRet |[0ffset] I I 1 of 2
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GPRS1800 Mid Channel TH/VH

Heasurement /Instrument Screen
Phase & Freq. Dounlink Traffic
Setup . Peak Phase RMS Phase Pouer o
] a
1.76 Pass 0.54° Pass _
Traffic Band
[:hE_IrIQE Ocs
Uien Freguency
_? * 76 Hz Pass Traffic Channel
Continuous 6339
ns T
Level v
Coding Scheme
C5-L4
Return
Active Cell ) Sus Tupe: GPRS
Transferring
1of 2 [IntRet [offset] I | 1of 2
GPRS1800 Mid Channel TH/VL
Heasurement /Instrument Screen
Phase & Freq. Dounlink Traffic
Setup . Peak Phase RMS Phase Pouer o
] a
1.32 Pass 0.50° Pass _
Traffic Band
[:hi‘;IrIQE Ocs
Uieu Freguency
D * 85 Hz Pass Traffic Channel
Continuous 639
s T
Level v
Codina Scheme
C5-L4
Return
Active Cell Sus Tupe: GPRS
Transferring
1of 2 [IntRet |[0ffset] I I 1 of 2
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GPRS1800 Mid Channel TL/VH

Heasurement /Instrument Screen
Phase & Freq. Dounlink Traffic
Setup . Peak Phase RMS Phase Pouer o
] a
1.64 Pass 0.951° Pass _
Traffic Band
Change DCS
UVieu Freguency
_3 * 59 Hz Pass Traffic Channel
Continuous 6339
ns T
Level v
Coding Scheme
C5-L4
Return
Active Cell Sus Tupe: GPRS
Transferring
1of 2 [IntRet [offset] I | 1of 2
GPRS1800 Mid Channel TL/VL
Heasurement /Instrument Screen
Phase & Freq. Dounlink Traffic
Setup . Peak Phase RMS Phase Pouer o
] a
1.95 Pass 0.58° Pass _
Traffic Band
Change DCS
Uieu Freguency
_1 * 22 Hz Pass Traffic Channel
Continuous 639
s T
Level v
Codina Scheme
C5-L4
Return
Active Cell Sus Tupe: GPRS
Transferring
1of 2 [IntRet |[0ffset] I I 1 of 2
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GPRS1800 Mid Channel Normal vibration X axis
Heasurement /Instrument Screen

Phase & Freq. Dounlink Traffic
Setup . Peak Phase RMNS Phase Pouer =
1.63° Pass 0.91° Pass | .
Chanoe DCS
Uien Freguency
_U * 04 Hz Pass Traffic Channel

Continuous 639

ns 1%

Leuvel

Coding Scheme

CS=L
Return
Active Cell ) Sus Tupe: GPRS
Transferring
1of 2 [IntRet [oftset] [ [ 1of 2
GPRS1800 Mid Channel Normal vibration Y axis
Heasurement /Instrument Screen
Phase & Freaq. Dounlink Traffic
Setup . Peak Phase RNS Phase Pouer 7
o ]
1.60 Pass 0.52° Pass _
Traffic Band
Eh@nge ocs
Uieu Freguency
_1 * 32 Hz Pass Traffic Channel
Corntinuous 639
ns T8
Level v
Coding Scheme
CS-L
Return
Active Cell Sus Tupe: GPRS
Transferring
10of 2 [IntRet |[0ttset] I I 1of 2
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GPRS1800 Mid Channel Normal vibration Z axis
Heasurement /Instrument Screen

Control Phase & Frequency Error PDTCH Parms
Ph & Fi . 1] link Traffi
Teetup g Peak Phase RNS Phase M poner
1.92° Pass 0.598° Pass _
Traffic Band
[:hE_II'IQE ocs
Uien Freguency
D * 25 Hz Pass Traffic Channel
Continuous 639
Nns 1=
Leuel -

Coding Scheme

CS-L
Return
Active Cell Sus Type: GPRS
Transfarring
1of 2 [intRet|ottset| I I 1of2
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5.4. Transmitter output power and burst timing

Standard Applicable

According to ETSI EN 301 511 V12.5.1 84.2.5
Limits

According to clause 13.3 of TS 151 010-1[2]
Reference to 3GPP TS 51 010-1,13.3.5.

Unilab

Page 34 of 105

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 2 dB +2,5 dB
3 a7 +3 dB (note1) | +4 dB (note1)
4 35 +3 dB +1 dB
5 33 +3 dB (note1) | +4 dB (note1)
* * B 31 +3 dB +4 dB
c 7 29 +3 dB (note1) | 4 dB (note1)
' : g8 27 +3 dB +4 dB
' : 2] 25 +3 dB +4 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 6 dB
17 9 +5 dB 16 dB
18 7 +5 dB 16 dB
' 19 ) +5 dB 5 dB
NOTE1: 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.
NOTE2: There is no requirement to test power control levels 20-31

Page: 34 of 105



Unilab(Shanghai) Co.,Ltd.

Report No. : UL32220170322CEQ006-1

Unilab
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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
1213 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 (notet) +4 dB (notet)
1 28 +3 dB +4 dB
2 26 +3 dB +4 dB
: : 3 24 +3 dB (notet) +4 dB (notet)
: : 4 22 +3 dB +4 dB
. ; 5 20 +3 dB +4 dB
. ; 6 18 +3 dB +4 dB
. . 7 16 +3 dB +4 dB
. . a 14 +3 dB +4 dB
. : 9 12 +4 dB +5 dB
. 10 10 +4 dB +5 dB
. 11 8 +4 dB +5 dB
. 12 & +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 M3, then the
tolerances shall be 2,0 dB under normal test conditions and 2,5 dB under extreme test
conditions.
NOTEZ2: 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 (hote2) putput power
1213 dBm Normal Extreme
: 30 33 +2 0 dB +2 5 dB
: 31 32 +2 0 dB +2 5 dB
: 0 a0 +3.0dB (notet) +4 dB (notet)
: 1 28 +3 dB +4 dB
: 2 26 +3 dB +4 dB
3 24 +3 dB (note1) +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 dB +5 dB
11 8 +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 16-29

Page: 35 of 105



-
Unilab(Shanghai) Co.,Ltd. Unilab
Report No. : UL32220170322CE006-1 Page 36 of 105

Table 4-13: Lowest measurement limit for power/time template
lowest limit

Bands other |-59 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

1)
2)
3)
4)

5)
6)

7
8)

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, Middle Channel, TL/VL
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GSM900, Middle Channel, TH/VL

Unilab
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GSM1800, Middle Channel, normal

Unilab
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GSM1800, Middle Channel, TL/VH

Unilab
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GSM1800, Middle Channel, TH/VH

Unilab
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5.5. Transmitter-Output RF spectrum

Standard Applicable

According to ETSI EN 301 511 V12.5.1 84.2.6

Limits

According to clause 13.40f TS 151 010-1[2]
Reference to 3GPP TS 51 010-1,13.4.5.

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)
(dBm) 0-100 200 250 400 600 to <1800
<= 3R +0.5 -30 -33 -60 -60

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

| 36 | -3 | 38 | -3 | -56

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

Unilab

Page 42 of 105

power levels in dB relative to the measurement at FT
GSM 400, GSM 700, T-GSM 810, GSM 850 DCs 1 800 FCS 1300
and GSM 900
Power Frequency offsat Power Frequency offsat Power Frequency offset
Level kHz level KHz level kHz
(dBm) 1800tc | 3000to | >=6 000 (dBm) 1800tco |>=6000| (dBm) 1800to | >=6000
<3000 < 6000 <6000 < 6000
39 -69 -T1 -T7 36 =71 -79 33 -G8 -76
37 -67 -69 -T5 34 -6% -7 32 -67 -75
35 -65 -67 -73 32 -67 -75 30 -65 -73
<=33 -63 -65 -1 30 -65 -73 28 -63 -1
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.
T -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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GSM900, Middle Channel, TL/VL

Unilab
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GSM900, Middle Channel, TH/VL
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GSM1800, Middle Channel, normal

Unilab
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GSM1800, Middle Channel, TL/VH

Unilab
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GSM1800, Middle Channel, TH/VH

Unilab
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5.6. Transmitter output power in GPRS multi slot configuration

Standard Applicable

According to ETSI EN 301 511 V12.5.1 84.2.10
Limits

According to clause 13.16.2 of TS 151 010-1[2]
Reference to 3GPP TS 51 010-1,13.16.2.5.

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) (Tew) 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 g 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 G dB
18 16 7 =5 dB +f dB

. . . . 14 17 i =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.

MOTE 2: For R99 and Rel-4, the maximum output power in a multisiot 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 table 13.16.2-1b.

MOTE 3: Fora M3 using reduced interslot dynamic range in multislot configurations, the M3 may resfrict
the interslot cutput 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 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_THN Transmitter Tolerances
class level (note 4) {Tch output power

(note 2,3}

1]2] 3 dBm normal extreme
. 29 1] 36 +2 0 dB +2 5 dB
30 1 34 +3,0 dB +1 0 dB
K 2 32 +30 dB +4 0 dB

0 3 30 +30 dB +1 dB
(note_1) (note_1)

1 4 28 +3dB +4 dB

2 ] 26 +3dB +4 dB

3 5] 24 +3 dB +1 dB
(note_1) (note_1)

4 T 2 +3 dB +4 dB

5 a 20 +3dB +4 dB

G a 18 +3 dB +4 dB

7 10 16 +3dB +4 dB

a 11 14 +3dB +4 dB

g 12 12 +4 dB +h dB

10 13 10 +4 dB +h dB

11 14 a +4 dB +H dB

12 15 & +4 dB +5 dB

13 16 4 +4 dB +h dB

14 17 2 +H dB +5 dB

- . 15 18 0 +5 dB +6 dB

MOTET:  When the power conftrol 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 extrame
test conditions.

MOTE 2. For R99 and Rel-4, the maximum ouiput power in a multislot configuration must be
lower within the limits defined in table 13.16.2-23. From Rel-5 onwards, the
maximum output power in a multislot configuration may be lower within the limits
defined in table 13.16.2-2b.

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 nat transmitting at the actual ordered power level.

MNOTE 4. There is no requirement to test power control levels 16-23.

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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5.7. Output RF spectrum in GPRS multi slot configuration

Standard Applicable

According to ETSI EN 301 511 V12.5.1 84.2.11

Limits

According to clause 13.16.3 of TS 151 010-1[2]

Reference to 3GPP TS 51 010-1,13.16.3.5.

Unilab

Page 51 of 105

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 B00to <1 80D
39 +0.5 -30 -33 -60 -66
a7 +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 -36 36 | -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 |600to <1800
== 36 +0,5 -30 -33 -60 -60

below.

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

-36

-36

-36

| -36

-56

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

Band Spurious emissions level
(MHz) (dBm)
GSM 400, GSM 200 and DCS 1 800 GSM 700 GSM 850 PCS 1 900

925 to 935 67
935 to 960 -79
1805 to 1880 -7
T28 to 736 -73
T36 to 746 -79
TAT to 737 -79
757 o763 -73
869 to 894 -79
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) Inthe 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:

-Zero frequency scan;
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-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 MSis 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
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Standard Applicable

Limits

Unilab
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5.8. Conducted spurious emissions-MS allocated a channel
According to ETSI EN 301 511 V12.5.1 84.2.12.
According to clause 12.1.1 of TS 151 010-1[2]
Reference to 3GPP TS 51 010-1,12.1.1.5.
Table 4-5
Frequency range Power level in dBm
GSM 400, DCs5 1800 PCS 1 300
GSM 700,
T-GSM 810
GSM 850,
GSM 200
S9kHzto 1 GHz -36 -36 -36
1 GHz to 12,75 GHz -30 -30
1GHz 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 MH=z

10 kHz

30 kHz

50 MHz to 500 MHz

excl. relevant TX hand:

GSM 450- 450 4 MHz to 4576 MHz;
GSM 480: 478,8 MHz to 486 MHz,
and the RX hands:

For GSM 400 MS:

4604 MHz to 467,86 MHz;

436 8 MHz to 486 MHz.

100 kHz

300 kHz

500 MHz to 12,75 GHz,

excl. relevant TX hand:

GSM 710: 692 MHz to 716 MHz
GSM 750 777 MHz to 793 MHz
T-3SM 810 806 MHz to 821 MHz;
GSM 850: 824 MHz to 845 MHz;
P-GSM: 290 MHz to 915 MHz;
E-GSM: 830 MHz to 915 MHz;

OCS: 1 710 MHz to 1 785 MHz,

PCS 1 900: 1 850 MHz to 1 910 MHz;
and the RX hands:

For GSM 400 M3, GSM 900 M3 and
s 1800 Ms:

925 MHz to 960 MHz;

1 805 MHz to 1 880 MHz.

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

728 MHz to 746 MHz;
747 MHz to 783 MHz;
851 MHz to 866 MHz
269 MHz to 594 MHz;
1930 MHz to 1 990 MHz

0to 10 MHz
== 10 MHz
== 20 MHz
== 30 MHz

{offset from edge
of relevant TX hand)

100 kHz
300 kHz
1 MHz
3 MHz

300 kHz
1 MHz
3 MHz
A MHz

relevant TX band:

ESM 450 450 4 MHz to 4576 MHz
GSM 480- 473,58 MHz to 486 MHz
GSM 710: 693 MHz to 716 MHz
GSM 750 777 MHz to 793 MHz
T-3SM 810 806 MHz to 821 MHz;
GSM 850: 824 MHz to 849 MHz
P-GSM: 890 MHz to 915 MHz
E-GSM: 880 MHz to 915 MHz
OCs: 1 710 MHz to 1 785 MHz
PCS 190013850 MHz 1o 1 910 MH=z

1,810 6,0 MHz
= 6,0 MHz

(offset from carrier)

30 kHz
100 kHz

100 kHz
300 kHz

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 ARFCHN range.
MOTE 3. Due to praciical implementation, the video handwidth 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

Mkr1 199.8 kHz
10 dg/dlv_ Ref -20.00 dBm -48.928 dBm

4,
Wy
iWwnl.rwwHwHw%wwﬂmmqmwmﬂww\wwwwwmwﬂ'wﬂw

Start 100 kHz Stop 50.00 MHz
#Res BW 10 kHz #VBW 27 kHz Sweep 481.1 ms (1001 pts)

Mkr1 410.90 MHz
Ref 0.00 dBm -65.106 dBm

1
A g A e M g A b b gt o i

Start 50.0 MHz Stop 500.0 MHz
#Res BW 100 KHz #FVEBW 300 kHz Sweep 43.07 ms (1001 pts)
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Mkri1 §56.16 MHz
Ref 0.00 dBm -45.867 dBm

*‘I

\ [
-Hm' oA mﬂamﬂﬂlwwﬂ-, Al WA Llrh«#qh'luﬂmmf bt AL oo b

Start 500.0 MHz Stop 860.0 MHz
#Res BW 3.0 MHz #VEBW 3.0 MHz Sweep 1.000 ms (1001 pts)

Mkr1 863.60 MHz
10 deidiv  Ref 0.00 dBm -21.401 dBm

1
L]
ﬂ-r-mr-ww"wf i Ayt i e o el D b TP L o bl

Start 860.00 MHz Stop 890.00 MHz
#Res BW 1.0 MHz #HWBW 3.0 MHz Sweep 1.000 ms (1001 pts)
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Mkr1 919.44 MHz

10 dediv_ Ref 0.00 dBm -92.803 dBm

P 1
'W\\Mﬂmﬂrbhmm%mmb"Mﬂ.wthh-ﬂ-#‘ﬂﬂfw-ﬂwﬁmmwww'wwww

Start 915.00 MHz

Stop 945.00 MHz
#Res BW 1.0 MHz #BW 3.0 MHz Sweep 1.000 ms (1001 pts)

MKkr1 979.375 MHz

10de/dlv  Ref 0.00 dBm -29.965 dBm

1
¢
L g LA APt e el i s i 1 PRI TTNTEN E W YT SR LR Rr R AR PN 119

Start 945.00 MHz

Stop 1.00000 GHz
#Res BW 1.0 MHz #FBW 3.0 MHz Sweep 1.000 ms (1001 pts)
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MEkr3 4.513 GHz
odeidiv - Ref 0.00 dBm -46.755 dBm

Log

. -I LY 2

ra

A ] *3
W
vwaj""--—’“LWMW“*” B B s S Y PP PSSR TR AT T L
P

Stop 12.750 GHz
#VBW 3.0 MHz Sweep 19.60 ms {1001 pts)

o 5 FLIMCTRON FLINCT I0M WIDTH FUMCTIONALUE A
1.799 GHz -45.910 dBm

2704 GHz A2 878 dBm

4513 GHz| -46.765 dBm

GSM1800 Normal Voltage Condition at Middle Channel

Mkr1 199.8 kHz
10 deidiv Ref 000 dBm 44,168 dBm

g

l.In‘
'“Mummwwhmwmmwmmwmwwawmw

Stop 50.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 476.9 ms (1001 pts)
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Mkr1 432.05 MHz
10 dBidiv Ref 0.00 dEBm -69.954 dBm

1
]
AL Pl AT Akttt A U b Ui e bt s s bt o

Stop 500.0 MHz
#VBW 300 kHz Sweep 43.07 ms (1001 pts)

Mkr1 981.0 MHz
10 dBidiv Ref 0.00 dEm 49,051 dBm

‘ 1
mwuuwmb.w-f ,,,m-...lanﬂumwmfmwhvm«mw-mmwwh .

Start 500.0 MHz

Stop 1.0000 GHz
#Res BW 3.0 MHz #HBW 3.0 MHz Sweep 1.000 ms (1001 pts)
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Mkr1 1.248 20 GHz
10 dBJdiv Ref 0.00 dBm 43,032 dBm

B
JLL’*.. .‘L,ML[ ht.JL*U J W”J«L Jr'm“t_JL“me'm’ L_J'f,..m,f s el

Start 1.0000 GHz Stop 1.6800 GHz
#HBW 3.0 MHz Sweep 1.000 ms (1001 pts)

MEkr1 1.708 80 GHZ
I| 0 dBidiv Ref 0.00 dBm

M
T

LR U AL e e s e e o o o s Mmoo T Mww-mﬂrh-‘*

Start 1.68000 GHz .
#BW 3.0 MHz Sweep 1.000 ms (1001 pts
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Mkr1 1.785 66 GHz
10 dBidiv Ref 0.00 dBm -48.632 dBm

1

¢

\w..wrmmn‘a.m}wumm.nwm""-Jﬁ#'.nlnﬁ.-’%ﬂm'.JMWAWM%-WMMW@MWTLMMM

Start 1.78500 GHz Stop 1.81500 GHz
#Res BW 1.0 MHz #HBW 3.0 MHz Sweep 1.000 ms (1001 pts)

Mkr1 3.499 GHz
I|'I__' dejdiy - Ref 0.00 dBm 45919 dBm

.1
¢
W,n“-"WLL\J[‘MHh-'“ o i e ity ‘TM“"WmMmﬂMMrHM“‘WI

Stop 12.750 GHz
#VBW 3.0 MHz Sweep 18.27 ms (1001 pts)

Page: 61 of 105




Unilab(Shanghai) Co.,Ltd.

Report No. : UL32220170322CEQ006-1

5.9. Conducted spurious emissions-MS in idle mode

Standard Applicable

According to ETSI EN 301 511 V12.5.1 84.2.13

Limits

According to clause 12.1.2 of TS 151 010-1[2]
Reference to 3GPP TS 51 010-1,12.1.2.5.

Test procedure

Table 4-7
Freguency range Power level in dEm
GSM 400, GSM 700,
T-GSM 810 GSM 850,
GSM 200, PCS 1900
DCS 1 2800
9 kHz to 880 MHz -57 -57
880 MHz to 8915 MHz -59 -57
915 MHz to 1000 MHz -57 -57
1 GHzZ 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

Unilab

Page 62 of 105

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
10 d8/div_ Ref -15.00 dBm -63.398 dBm

og

P

H‘h
e et g kA Lt gl Mo

Start 100 kHz Stop 50.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 476.9 ms (1001 pts)

Mkri1 426.82 MHz
10 d8/div Ref -15.00 dBm -68.845 dEBm

g

‘1

R R P T PR R R e U I BT LT e e |

Stop 880.0 MHz
#VBW 300 kHz Sweep 79.33 ms (1001 pts)
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Mkr1 882.485 MHz

I| 0deidiv Ref -15.00 dBm -70.281 dBm

‘1

NP E TET I T AN PR W NSRRI PR TN PSSR PRI N RTINS T BRLE TN IR

Etart &R80.00 MHz Stop 915.00 MHz
#BW 300 kHz Sweep 3.400 ms (1001 pts)

10 dBidiv Ref -15.00 dBm

¢1

Al st A b o b o, e i Pt b L R o At i g e

Start 915.00 MHz Stop 1.00000 GHz
#FBW 300 kHz Sweep 8.133 ms (1001 pts)
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Mkr1 1.313 11 GHz
10 dBidiv Ref <15.00 dBm -69.381 dBm

og

oyl ngboatont e bl Ay o (VR VT NV FRSTERTT PACYT X BTN WP PRI UL} WPESS e R e

S’tart 1.0000 GHz Stop 1.7100 GHz
#VBW 300 kHz Sweep 67.87 ms (1001 pts)

Mkr1 1.767 900 GHz
10 dBidiv Ref -15.00 dBm -69.960 dBm

g

1

'

SPLSRT L R L Y TURSETES, S T LU R TR P W TR S T T D R ST e

Etart 1.71000 GHz Stop 1.78500 GHz
#HBW 300 kHz Sweep 7.200 ms (1001 pts)
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Mkr1 12.454 GHz
10 dg/div Ref -15.00 dBm -64.527 dBm

S’tart 1.785 GHz Stop 12.750 GHz
#VBW 300 kHz

10 dBidiv Ref -15.00 dBm

'
Mty Ao b e S A e e A M P L

#BW 30 kHz Sweep 476.9ms (1 0-:]1 pts
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Mkr1 498.20 MHz

10deidlv Ref -15.00 dBm -68.735 dBm

1
hobsa g s oot A et AL Ao A gl st mmfm‘shww i

Stop 880.0 MHz
#VBW 300 kHz Sweep 79.33 ms (1001 pts)

Mkr1 892.390 MHz
I| 0defdiv Ref -15.00 dBm 70,157 dBm

‘I

o A el b Lt P enet St b A N A L e Mt iy S el

Start 880.00 MHz Stop 915.00 MHz
#Res BW 100 kHz #BW 300 kHz Sweep 3.400 ms (1001 pts)
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Mkr1 931.065 MHz
I| 0 dBidiv Ref -15.00 dBm -f0.807 dBm

¢1

P ATl e T o 1 At A A A A o s e M

Stop 1.00000 GHz
#VBW 300 kHz Sweep 8.133 ms (1001 pts)

Mkr1 1.560 15 GHz
II 0 dBidiv Ref -15.00 dBm

1

'
mmwmtwﬁwrfm~4wﬁ%waWM;memmLummxww

Start 1.0000 GHz Stop 1.8500 GHz
H#Res BW 100 kKHz #BW 300 kHz Sweep 31.27 ms (1001 pts
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Mkr1 1.857 08 GHz

10 dg/div Ref -15.00 dBm -69.007 dBm

*1

g i s i Lt sty bt i s b g L on o P it i,

Start 1.85000 GHz Stop 1.91000 GHz
#Res BW 100 kHz #/BW 300 kHz Sweep 5.800 ms (1001 pts)

Mkr1 12.501 GHz
10 dBidiv Ref -15.00 dBm

Stop 12.750 GHz
#BW 300 kHz Sweep 1.036 s (1001 pts
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5.10. Radiated spurious emissions-MS allocated a channel

Standard Applicable

According to ETSI EN 301 511 V12.5.1 84.2.16
Limits

According to clause 12.2.1 of TS 151 010-1[2]
Reference to 3GPP TS 51 010-1,12.2.1.5.

Table 4-1
Frequency range Power level in dBm
GSM 400, | DCS 1800 |PCS 1900
GSM 700,
T-GSM 810,
GSM 850,
GSM 900
30 MHz to 1 GHz -36 -36 -36
1 GHz to 4 GHz -30 -30
1GHzto|1 710 MHz -30
1710 MHz to |1 785 MHz -36
1 785 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

Page 71 of 105

Frequency range

Frequency offset

Filter bandwidth

Approx video
bandwidth

30 MHz to 50 MHz

50 MHz to 500 MHz

excl. relevant TX hand:

ESM 450 450,4 MHz to 457 .6 MHz:
GSM 480 473,58 MHz 1o 436 MHz
500 MHz to 4 GHz,

Excl. relevant TX band:

GSM 710: 6938 MHz to 716 MHz
GSM 750 777 MHz to 793 MHz
T-G5M 310 806MHz to 821 MHz
GSM 850 524 MHz to 849 MHz
P-GSM: 890 MHz to 915 MHz;
E-GSM: 280 MHz to 815 MHz;

OCS: 1 710 MHz to 1 785 MHzZ.

PCS 1 900: 1 850 MHz to 1 910 MHz
Relevant TX band:

ESM 450 4504 MHz 1o 4576 MHz
GSM 480 473,58 MHz to 436 MHz
GSM 7T10: 6938 MHz to 716 MHz
GSM 750 777 MHz to 793 MHz
T-G5M 310 806MHz to 821 MHz
GSM 850 824 MHz to 849 MHz
P-GSM: 890 MHz to 915 MHz
E-GSM: 880 MHz to 915 MHz

OCS: 1 710 MHz to 1 785 MHz

PCS 1 900: 1 850 MHz to 1 910 MHz

0 to 10 MHz
==10 MHz
== 20 MHz
== 30 MHz

{offset from edge of
relevant TX bhand)

1,2 MHz to 6,0 MHz
= 6,0 MHz

(offset from carrier)

10 kHz
100 kHz

100 kHz
300 kHz
1 MHz
3 MHz

30 kHz
100 kHz

30 KHz
300 kHz

300 kHz
1 MHz
3 MHz
3 MHz

100 kHz
300 kHz

NOTE 1. The filter and video bandwidths, and frequency offsets are only correct for measurements on an M3

transmitting on a channegl in the Mid ARFCHM range.

MOTE 2. Due to practical implementation of a 35, the video handwidth is restricted to a maximum of 3 MHz.

Test Result

PASS

Please refer to following worst case data plots.
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GSM900 Normal Voltage Condition at Middle Channel
oLevel (dBmim)
5
-10
-30) 5 4110-9000
5
50 x 3 h
4 A-‘.AL-AVJ
70 1 M*L‘L«LL"MNWWWJ
g riss AT
-90
-110
12035 100. 200. 300. ano. 500. 600. 700. 800. 900. 1000
Frequency (MHz}
Site : chamber
Condition : §1010-900K Sm VILB9150(RSE-H) HORIZONTAL
EUT $
Nodel Name : BCZ5-8
Temp/Humi @ 24 T/ %
Power Rating: DC 5V
Xode : GSH 800
Kemo :
ReadAntenna Cable Preamp Limit Over
Freq Level Factor Loss Factor Level Line Limit Remark
MHz dBm dB/m dB dB dBm/m dBm/m dB
1 8044-9072 1760 1.08 0.00-72.04-35.99 -36,05 Peak
2 17453-78.59 27.69 1.87 0.00-49,03-35,99-13.04 Pesk
3 40048-87.69 32.43 3.03 0.00-52.23-35.99-1524 Peak
4 53334-0872 3541 3.40¢ 0.00-59.82-35.99-2383 Peak
Spp 90203-53.40 4156 4.06 000 -7.78-35.00 28.21 Peak
6 047.62-00.86 43.05 4.14 0.00-43.67 -35.99 -7.68 Peak
Note: the mark 5 is carrier.
cLe'vel {dBm/m)
-10 &
-30 sfr10-900M
-50 4 5
1| 4 I ﬂ 4 JLVMWJ
70 MWU\‘L‘“ it
LRPOR
-90
-110
12035 00, 200. 300. 400. 500. 600. 700. 800. 900. 1000
Frequency (MHz)
Site : chamber

Condition : 51010-900N 3m VILBI150(RSE-V) VERTICAL

EUT :

Kodel Name : BCZb-H

Temp/Humi @ 24 T /A %
Power Rating: DC 5V

Node + GSH 800

Kemo

1
2
3
4
5
6

Note:

Read.%nt'enna Cable Preamp Limit Over
Freq Level Factor Loss Factor Level Line Limit Remark

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

74.62-89.91 2391 1.11 0.00-64.89-35.99 -28.90 Peak
158.04-84.64 22.96 1.68 0.00-60.00-35.99-24.01 Peak
17744 -84.32 22.30 1.87 0.00-60.15-35.99-2416 Peak
40048 -87.38 28,79 3.03 0.00-55.56-35.99-10.57 Pezk
50551-88.60 20,67 3.34 0.00-55.68 -35.90 -19.60 Peak
pp 903.00-51.16 34.58 4.07 0.00-12.51-35.09 23.48 Pesk

the mark 6 is carrier.
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cl.evt’zl {dBm/m)
-10
P 51010.900M
-50 1 “ 3 = 5 :
N P IRV LY0 et ey el A TR ER WSV N
-70
-90
-110
12 1000 1100. 1200. 1300. 1400. 1500
Frequency |MHz}
Site : chamber
Condition : 51010-800F 3m BEHA9120D(RSE-H) HORIZONTAL
EUT ¢
Nodel Name : BCZ5-8
Temp/Humi @ 24 T /M %
Power Rating: TC 5V
Node : GSH 800
Nemo :
ReadAntenna Cable Preamp Limit Over
Freq Level Factor Loss Factor Level Line Limit Remark
MHz dBm dB/m dB dB dBm/m dBm/m dB
1 1050.00-57.84 3689 4.55 38.41-54.81 -29.99 -24.82 Peak
2 1102.00-57.88 39.62 4.30 38.41-51.87-29,99 -21.88 Peak
3 1240.00-57.89 3931 5.09 3843-51.92-2099-2103 Peak
4pp 1204.00-5646 30,34 5.20 3843 -5(.35-20.00 -20,36 Paak
5 1354.00-56.34 37.20 5.35 3844 .52,14-20.09-2215 Peak
6 1453.00-57.22 37,20 5.55 38.45-52.92-29.99 -22.93 Peak
oLevel (dBm/m)
-10
30 51010-900M
50| 1 2 3 - & &
PP, L : AL SOty A I e S e e Pt
-70
-90
-110
12 1000 1100. 1200. 1300. 1400. 1500
Frequency |MHz}
Site : chamber
Condition : 51010-900K 3m BEH&9120D(RSE-V) VERTICAL

EUT :

Nodel Name : ECZ5-8

Temp/Humi @ 24 Tmm %

Power Rating: DIC 5V

Node : GSN 900

Nemo :
ReadAntenna Cable Preamp Limit Over

Freq Level Factor Loss Factor Level Line Limit Remark

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

1 1018.50-55.85 35.04 4.9 38.40-54.23-29.99 -24.24 Peak
2 1101.50-58.53 39.62 4.80 38.41-52.52-29.99-22.33 Peak
Zpp 1289.00-57.53 39.34 5.20 3843 -51.42-20.00-21 43 Peak
4 1365.00-56.63 37.20 5.35 3844 -52.43-2090-22.44 Peak
5 1405.50-56.00 3726 5.33 3844 -52.84-20.00 -22.85 Paak
6 1453.00-57.31 37.20 5.55 38.45-53.01-20.99 -23.02 Peak
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cI.evel {dBm/m)
-10]
51G10-900M
30
3 ; A
1 3 4 ;WWM
g A WW*W“‘
50) M
-70]
00
-110
12 1500 2000. 2400. 2300. 3200. 3600. 4000. 4400. 4800. 5200. 5600. 6000
Frequency {MHz)}
Site : chamber
Condition : 51010-900N 3m BEHAS120D(RSE-H) HORIZONTAL
EUT §
Nodel Name : BCZb-8
Temp/Fumi @ 24 T/ %
Power Rating: DC 5V
Node : GSN 800
Kemo 5
ReadAntenna Cable Preamp Limit Over
Freq Level Factor Loss Factor Level Line Limit Remark
MHz dBm dB/m dB dB dBm/m dBm/m dB
1 1806.00-52.37 37.11 6.20 3B48-47.54-29.99-17.33 Peak
2pp 2422.50-4393 38.07 7.29 38.33-36.90-29.99 -6.91 Peak
3 3111.00-50.88 40.27 8.12 38.04 -46.53-29.99 -16.54 Peak
4 3003.00-57.72 4092 0,18 3755-4517-20.99-1518 Paak
5 4663.50-58.55 41.63 10.13 37.23-43.72-20,00 -13.73 Peak
6 5856.00-58.31 43.19 11.66 36.84-40.20-20.99 -10.31 Peak
cl.evel {dBm/m)
-10)
30 510110-900M
! f 5 Eww«-
! 4 J e tontirdbivad
; B P P D "‘Www%ww
-70
90
-110
-12 1500 2000. 2400. 2800. 3200. 3600. 4000. 4400. 4800. 5200. 5600. 6000
Frequency {MHz)}
Site . chamber
Condition : §1010-900N Sm BEHA9120D(RSE-V) VERTICAL
EUT 5
Nodel Name : BCZ5-8
Temp/Humi @ 24 T /81 %
Power Rating: IC 5V
Node : GSN 800
Nemo :
ReadAntenna Cable Preamp Limit Over

Freq Level Factor Loss Factor Level Line Limit Remark

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

1 1806.00-46.53 37.11 6.20 38.48-41.70-29.99-11.71 Peak
2 pp 2436.00-47.09 38.07 7.29 38.33 -40.06-29.99 -10.07 Peak
3 3183.00-58.03 40.75 8.22 38.00-47.06-29.99-17.07 Peak
4 3534.00-58.38 4040 8.79 3778 46,097 -20,99 15,98 Peak
5 404250-57.40 4000 931 3748 -44.76-20.99-1477 Peak
6 5811.00-58.51 43.39 11.58 36.86-40.40 -20,99 -10.41 Peak
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DCS1800 Normal Voltage Condition at Middle Channel
cl.evel {dBm/m)
-10]
30 51090-1200M
50 2 2 ,A?
e 1 M b W CORRIN | L 48 g oo
-90
-110)
12035 100, 200. 300. 400. 500. 600. 700. 800. 900. 1000
Frequency (MHz}
Site : chamber
Condition : 51010-18000 3m VULBA160(RSE-V) VERTICAL
EUT :
Nodel Name : BCZbH-H
Temp/Humi @ 24 T/mm %
Power Ranng DC 5V
Node : GSH 1300
Kemo .
ReadAntenns Cable Preamp Limit Cver
Freq Level Factor Loss Factor Level Line Limit Remark
"~ MHz dBm dB/m dB dB dBm/m dBn‘/m dB
1 8044-8856 1760 1,08 0.00-69.38-35.99-33.89 Peak
pr 17453-78.82 27.69 1.87 D.00-4%,26-35.99-13.27 Peak
28317-94.63 26.92 2.22 0.00-65.49 -35.99-29 50 Peak
4 47135-01.87 31.85 263 0.00-57.00-35.99-2110 Peak
S5 BB3.60-101.24 3068 3.97 0.00-57.50-35.00 .21,60 Peak
6 D21.43-102,67 4265 4.09 0.00-55.93-35.90 -19.94 Peak
cl.e'\n!l (dBm/m)
-10]
30 51090-1800M
-50|
1 2 3 s 5 b
A A LA
.70{L‘¢' ‘M/ \\W WMW‘M L.J-J
-90
-10
120535 700, 200. 300. 400. 500. 600. 700. 800. 900. 1000
Frequency (MHz|
Site : chamber
Condition : 51010-1800N0 3m VILB160(RSE-V) VERTICAL
EUT :

Nodel Name : HCZbH-E

Temp/Fumi @ 24 Tmm %
Power Raung ne 5V

¥aode : GSH 1300

Kemo :
ReadAntenns Cable Preamp Limit Over
Freq Level Factor Loss Factor Level Line Limit Remark

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

17744 -82,59 22.30 1.87 0.00-58.42-35.99-22.43 Peak
424.79-90.45 27.27 2.81 0.00-60.37 -35.99 -24.38 Peak
50551-93.01 29.67 3.34 0.00-60.00-35.99 -24 01 Peak
67214 -96.00 31.81 3.55 0.00-60.73-35.00-24.74 Peak
74877 -96.51 32,07 3.80 0.00-50.74-35.00-23.75 Peak
pp 960.23 06,45 34.20 4.20 0.00 -57.96 -35.99 -21.97 Peak

L e
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cle\lel (dBm/m)
-10
5 5 51010-1300M
| B
-50)
,«Mr*«zﬂ"l‘m e TR e i
-70
00
-110
120500 1300. 1500. 1700. 1900. 2100. 2300. 2400
Frequency {MHz)
Site : chamber
Condition : §1010-1800N Sm EBHAS120D (RSE-H) HORIZONTAL
EUT 5
Nodel Name : HCZH-H
Temp/Fumi @ 24 T /L %
Power Rating: DC 5V
Node : GSH 1B0O0
Nemo -
ReadAntenns Cable Preamp Limit Over

Freq Level Factor Loss Factor Level Line Limit Remark

1170.80-53.72 36.58
1229.60-52.17 38.25
1306.60 -52.37 39.36
1344.40-5357 3715
1518.00-51.10 36.75

L R

dB dB dBm/m dBm/m dB

4.89 38.42-50.67 -29.99 -20.68 Peak
5.07 3842-47.27 -29.99 -17.28 Peak
5.26 3843 -46.18-29.99 -16.1€ Peak
5.32 3843 -40.43-20.00-10.44 Peak
5.69 3845-47.11-2000-17.12 Paak

G6pp 1749.00-32.48 36,83 6.03 38,47 -28.00 -35.09 7.00 Peak
Note: the mark 6 is carrier.
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cI.emal {dBm/m)
-10]
6 51010.1800M
1 2 3 45
b M‘”W ‘ILMM- &M\J lw‘l WMUW‘ o S WORW T DR S
-70)
-90
-110
120600 1300. 1500. 1700. 1900. 2100, 2300. 2400
Frequency {MHz)}
Site : chamber
Condition : 51010-1800N 3m FBHAY120D (RSE-V) VERTICAL
EUT 5
Nodel Name : BCZbH-H
Temp/Humi @ 24 T /Bl %
Power Rating: DC 5V
Node = GSH 1200
Kemo :
ReadAntenna Cable Preamp Limit Over

Freq Level Factor Loss Factor Level Line Limit Remark

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

1095.20-50.47 39.62
1267.40-50.52 39.33
1382.20-49.26 37.30
1516.60-50.43 35675

1
2
3
4
5 1555.80-51.36 37.12
6

4.80 3841-44.46-29.99 -14.47 Peak
5.14 3843 -44.48 -29.99 -14.49 Peak
5.34 3844 -45.06-29.99-15.07 Peak
5.69 3845 -46.44-10.99 -15.45 Peaak
5.76 3846 -46.04-20,00 -15.05 Peak

pp 1747.60-31.84 36,83 6.03 38,47 -27.45-35.99 8.54 Peak

Note: the mark 6 is carrier.
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oLevel (dBm/m)
-10
30 51010-1800M
4 5 {
50| JWQWWWWA it
70|
-90
-110
120,400 2700. 2900, 3100. 3300, 3500, 3700, 3900.4100. 4300, 4500.4700.4900_ 5100.5300.5500. 5700. 6000
Frequency |MHz}

Site : chamber

Condition : 51010-1800M Sm FBHAS1200 (RSE-H) HORIZONTAL

EUT :

Nodel Name @ BCZb-8
Temp/Huni @ 24 Trm %
Power Rating: IC 5V
Node : GSN 1BOO
Kemo :
ReadAntenna Cable Preamp Limit Over
Freq Level Factor Lozs Factor Level Line Limit Remark

1 2428.80-55.43 38.07 7.29 38.33-48.40-29.99-18.41 Peak

2 313440-57.33 41.13 8.06 38.02-46.16-29.99 -16.17 Peak

3 4156.80-59.81 41.41 0.54 3743 -46.20-20.99 -16.30 Peak

4 4542.00-5842 4168 0.95 37.28-44.07 -20,99 -14.08 Peak

5 5125.20-60.80 4330 10.61 37.06-43.05-20,00-13.95 Peak
6pp 5632.80-59.46 42,70 11.11 36.91 -42.56 -29.99 -12.57 Peak

Level {dBm/m)

-30)

51010-1800M

B T TP
501 e ket M N A e e

-90

-10

-12

2400 Z700.2900.3100.3300.3500. 3700. 3900.4100.4300. 4500.4700.4900. 5100.5300.5500. 5700. 6000

Frequency [MHz)

Site : chamber
Condition : 51010-1800M 3m EEHAS120D (RSE-V) VERTTCAL
EUT :

Kodel Name : BCZ5-8
Temp/Humi @ 24 Trm %
Power Rating: DC 5V
Node : GSH 1800
Kemo :
ReadAntenna Cable Preamp Limit Over
Freq Level Factor Loss Factor Level Line Limit Remark

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

2428.80-53.58 38.07 7.29 3B.33-46.55-29.99 -16.56 Peak
3174.00-57.01 40.75 8.22 38.00 -46.04-29.99 -16.05 Peak
4135.20-58.35 41.56 9.33 3745-44.71-2099-14.72 Peak
4473.60-57.28 4119 0,84 3731-43.56-20,99-13.57 Peaak
5074.80-60.10 4314 10.52 37.07 -43.60-20,00 -13.51 Peak
pp 5805.60 -59.41 43,39 11.58 36.85-41.30-29.99 -11,31 Peak

Oy LN s W B
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5.11. 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 51 010-1,12.2.2.5.

Table 4-3
Frequency range Power level in dBm
GSM 400, GSM 700,
T-GSM 810, GSM 850,
GSM 900, PCS 1900
DCS 1 800
30 MHz o 880 MHz -57 -a7
880 MHz to 915 MHz -59 -a7
915 MHz to 1 000 MHz -57 -a7
1 GHz to 1710 MHz -47
1710 MHz to 1785 MHz -53
1785 MHz to 4GHz -47
1 GHz to 1 850 MHz AT
1 850 MHz o 1910 MHz -23
1910 MHz o 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

Test Result
PASS

Frequency range

Filter bandwidth

Video bandwidth

30 MHz to 50 MHz
50 MH= to 4 GHz

10 kHz
100 kHz

30 kHz
300 kHz

Please refer to following data plots
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GSM900 Normal Voltage Condition at Middle Channel (idle)

0 Level (dBm/m)

5101969_(,)0M IDLE

L]
R S

-70]
-90
-110
12036 700 200. 300. 400. 500. 600. 700. 800. 900. 1000
Frequency (MHz|
Sitc : chamber
Condition : 51010-900N IDLE 3m VILBS160(RSE-H) HORIZONTAL
EUT :

Nodel Name : BCZ5-8
Temp/Pumi @ 24 T B %
Power Rating: IC 5V
Node : GSN 800 TDLE
Kemo .
ReadAntenna Cable Preamp Limit Over
Freq Level Factor Loss Factor Level Line Limit Remark

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

1 35.82-71.98 2450-32.23 0.00-79.71 -56.99 -22.72 Peak
2 17744-63.22 27.80-31.59 0.00-67.01-56.99 -10.02 Peak
3 24040-71.10 25.82-31.08 0.00-75.36-56.99 -10.37 Peak
4 5B5.78-74.77 35.45-29.00 0.00-68.32-56,90-11.33 Peak
5 700.27-71.50 36.91-20.33 0.00-53.92-56.99 -5.03 P=ak
6pp 895.24-73.84 40.85-28.23 0.00-561.21 -58.99 -2.22 Peak

oLevel (dBm/m)
-10,
.30
o 51010-900M IDLE
70| 3 3 20
e
200 t
110
12050 100, 200. 300. 400. 500. 600. 700. 800. 900. 1000
Frequency (MHz)
Site : chamber
Condition : §1010-900N IDLE 3m VULB9160(RSE-V) VERTICAL

EIT :
Nodel Name : EC25-8
Temp/Fumi @ 24 T o %
Power Rating: DC 5V
Node : GSN 900 IDLE
Nemn :
ReadAntennz Cable Preamp Limit Over
Freq Level Factor Loss Factor Level Line Limit Remark

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

37.76-60.55 18.58-32.20 0.00-74.17-56.99 -17.18 Peak
177.44-67.20 22,30-31.59 (.00 -76.49 -56.99 -19.50 Peak
239.52-66.77 23.85-31.09 (0.00-74.01-56.99 -17.02 Peak
384.05-72.49 23.62-29.87 0.00-76.74 -56.99 -19.75 Peak
879.72-76.32 33.06-28.50 0.00-69.76 -56.99 -12.77 Peak
pp 896.21-77.26 35.17-28.21 0.00-70.30 -58.99 -11.31 Peak

oL s L) B e
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Level (dBm/m)

$1010-900M IOLE

6

50 |2
; ; 3MW'“" T i i i

S
w

-

-70)

90

-110)
-12

1000 1300. 1500. 1700. 1900. 2100. 2300. 2500. 2700. 2900. 3100. 3300. 3500. 3700. 4000
Frequency [MHz)

Site : chamber
Condition : 51010-900F IDLE 3m BBHAY120D(RSE-H) HORIZONTAL
EUT :

Nodel Name : BCZ25-8
Temp/Humi @ 24 Tm %
Power Rating: DC 5V
Node : GSH 800 IDLE
Nemo :
ReadAntenna Cable Preamp Limit Over
Freq Level Factor Loss Factor Level Line Limit Remark

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

1093.00-71.71 3871 4.72 3841 -66.69 -46.99 -19.70 Peak
1273.00-70.56 39.33 5.1% 3843 -64.52 -46.99-17.33 Peak
1783.00-70.32 37.01 6.14 3848 -65.65-52.99 -12.66 Peak
2221.00-70.75 39.75 6.81 3841 -62.60-46.99 -15.61 Peak
2080.00-60.04 40,05 8.06 38.11-50.04 -46.00 -12.05 Peak
pp 3868.00-70.94 41.06 9.07 37.57 -58.38 -46.99 -11.39 Peak

Lo O e

Level (dBm/m)

51010-900M IDLE

-90

-110
-12

1000  1300. 1500. 1700. 1900. 2100. 2300. 2500. 2700. 2900. 3100. 3300. 3500. 3700. 4000
Frequency (MHz)

Site : chamber

Condition : 51010-900N IDLE Sm BBHAY120D(RSE-V) VERTICAL
EUT 5

Nodel Name : BECZb-H

Temp/Fumi @ 24 T /51 %

Power Rating: IC 5V
Kode : GSN 800 TDLE
Kemo :
ReadAntenns Cable Preamp Limit Over
Freq Level Factor Loss Factor Level Line Limit Remark

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

1090.00-71.28 38.71 4.72 38.41-66.26 -46.99 -19.27 Peak
1297.00-71.24 39.3¢ 5.20 3843 -65.13 -46.99 -18.14 Peak
1789.00-70.31 37.01 06.14 3848 -65.04-46.99 -18.63 Peak
2431.00-67.62 38.07 7.20 3833 -60.59 -46.99 -13.60 Peak
3112.00-70.34 40.27 8.12 38.04-50.00 -46.99 -13.00 Peak
pp 3382.00-70.08 30.86 8.54 37.87 -59.55 -46.99 -12,56 Peak

L B R
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GSM1800 Normal Voltage Condition at Middle Channel (idle)

clevel {dBm/m)
-10
30
- 510101 zmom5 IDLE
23 Vg
70 3 o W’“‘*")‘M
M’“\"‘j
-90
10
12036 700, 200. 300. 400. 500. 600. 700. 800. 900. 1000
Frequency {MHz)}
Site : chamber
Condition : 51010-1800M IDLE 3m VILB9160(RSE-H) HORTZONTAL

EUT :
Nodel Name : BCZ5-8
Temp/Humi @ 24 Tm %
Power Rating: DC 5V
Node : GSH 1R00 TDLE
Kemo :
ReadAntenna Cable Preamp Limit Over
Freq Level Factor Loss Factor Level Line Limit Remark

1 37.76-70.23 24.10-32.20 0.00-78.33 -56.99 -21.34 Peak
2 16289-64.32 27.16-31.55 0.00-68.71-56.99 -11.72 Peak
3 17744-62.63 27.80-31.59 0.00-66.42-56.99 -9.43 Peak
4 24040-71.56 25.82-31.08 0.00-75.82-56,90 -10.83 Peak
5 70318-72.68 37.20-29.35 0.00-5483-56.99 -7.84 Peak
6pp 94859 -77.95 43,17 -27.90 0.00-52.68 -56.99 -5.69 Peak

cI.evel (dBm/m)
-10)
-30
50 51010-1300M IDLE
6
70t 3 5 4 - s e
90
-110)
-12 30 100. 200. 300. 400. 500. 600. 700. 800. 900. 1000
Frequency (MHz}
Site : chamber
Condition : 51010-1800N IDLE 3m VITB9160(RSE-V) VERTICAL

EUT .
Nodel Name : BCZ5-8
Temp/Humi @ 24 T HL %
Power Rating: DC 5V
Node : GSH 1800 IDLE
Nemo :
ReadAntenna Cable Preamp Limit Over
Freq Level Factor Loss Factor Level Line Limit Remark

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

1 36.79-60.67 18.58-32.21 0.00-74.30-56.99 -17.31 Peak
2 64.92-69.43 2545-31.84¢ 0.00-75.87 -56.99 -18.88 Peak
3 17744-67.32 22.30-31.59 0.00-76.61 -56.99 -19.62 Peak
4 230.52-66.30 23.85-31.09 0.00-73.54 -56,99 -16.55 Peak
5 3B405-72.34 15.52-20.87 0.00-76.50 -56.90 -10.50 Peak
6pp 895.24 -7552 35.26-28.23 0.00-68.49 -56.99 -11.50 Peck
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cle'vel(dBmlm)
-10
30
51010-1800M IDLE
-50)
&
S 3 3 ?wwwwwmu: ey
70 i
90
-110
1207600 1300, 1500. 1700. 1900, 2100. 2300. 2500. 2700. 2900. 3100. 3300 3500, 3700. 4000
Frequency {MHz)
Site : chamber
Condition : S1010-1800M IDLE 3m BBHEA9120D(RSE-H) HORIZONTAL
EUT .
Nodel Name : HECZbH-H
Temp/Humi  : 24 T /w9
Power Rating: DC 5V
Node : GSH 1200 IDLE
Nemo :
ReadAntenna Cable Preamp Limit Over

L= O PR SO PN

Freq Level Factor Loss Factor Level Line Limit Remark

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

1084.00-72.54 38.71
1246.00-71.03 38.25
1750.00-70.58 36.83
2227.00-71.33 39.75
2680.00-70.08 33.40

4.72 3841-67.52 -46.99 -20.53 Peak
5.07 3842 -66.13 -46.99 -19.14 Peak
6.03 3847 -66.19 -46.99 -19.20 Peak
6.81 3841 -63.18 -46.99 1510 Peak
7.56 3823 -62.35 -46.09 -15.36 Peak

pp 3820.00-70.58 40.97 9.01 37.60 -58.20 -46.99 -11.21 Peak

cI.evel {dBm/m)
-10
30
51010-1200M IDLE
-50
o L F;\MMB
(TR LR
] 2WMMMMW

-70

-90)

-110)

12 1000  1300. 1500. 1700. 1900. 2100. 2300. 2500. 2Z700. 2900. 3100. 3300. 3500. 3700. 4000

Frequency |MHz}
Site : chamber
Condition : S1010-1800N IDLE 3m BBHA9120D(RSE-V) VERTICAL
EUT :
Kodel Name : BCZb-H
Temp/Humi @ 24 T /w9
Power Rating: DC 5V
Node : GSH 1800 IDLE
Kemo :
ReadAntenna Cable Preamp Limit Over

[ R e

Freq Level Factor Loss Factor Level Line Limit Remark

1096.00-72.3¢ 39.62
1258.00-71.31 39.31
162c6.00-70.38 37.73
2200.00 -69.86 39.82
2020.00-69.82 40.0¢

4.80 38.41-66.33 -46.99 -19.34 Peak
5.09 38.43-65.34-46.99 -18,35 Peak
6.30 3850 -64.65 -46.99 -17.66 Peak
6.79 3842 -61.67 -46.99 -14.68 Peak
7.95 38.13-50.01 -46.99-12.02 Paak

pp 3166.00-70.13 40,94 8.14 38.01 -59.06 -46.99 -12.07 Peak
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5.12. Receiver Blocking and spurious response- speech channels

Standard Applicable

According to ETSI EN 301 511 V12.5.1 §84.2.20

Limits

According to clause 14.7.1 of TS 151 010-1[2]
Reference to 3GPP TS 51 010-1, 14.7.1.5.

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

Unilab

Page 83 of 105

Channel bits pers Crig. RBER | Derved Target number | Targettest | Target test time
requirement | test limit of samples time (3) (hh:mm:ss)
TCH/FS Class I 3500 0,020000 | 0,025020 16107 4 00:00:04
Table 4-29c: Limits for blocking
Channe| Type of Test limit Minimum number of
measurement error rate % samples
TCH/FS RBER 2,439 8 200
Class Il

Test procedure

1. Acallis setup 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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5.13. Frequency error and Modulation accuracy in EGPRS Configuration

Standard Applicable

According to ETSI EN 301 511 V12.5.1 84.2.26
Limits

According to clause 13.17.1 of TS 151 010-1[2]
Reference to 3GPP TS 51 010-1, 13.17.1.5.

1. For all measured bursts, the frequency error, derived in step c.4), shall be less than 10E-7.

2. For all measured bursts, the RMS EVM, derived in step c.3) shall not exceed 9.0 % under normal
conditions and 10.0% under extreme conditions.

3. The (averaged) value of peak EVM derived in step g) shall not exceed 30 %.

4. The 95:th percentile value derived in step i) shall not exceed 15 %.

5. The origin offset suppression derived in subclause 13.17.1.4.2 step h) shall exceed 30 dB for MS.

Test procedure

Please reference to 3GPP TS 51 010-1, 13.17.1.4.2.

Test Result
PASS
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5.14. Frequency error under multipath and interference conditions in EGPRS
Configuration

Standard Applicable

According to ETSI EN 301 511 V12.5.1 §4.2.27

Limits

According to clause 13.17.2 of TS 151 010-1[2]
Reference to 3GPP TS 51 010-1, 13.17.2.5.

Table 13.17-1: Requirements for frequency error under multipath,

Doppler shift and interference conditions

GSM 400 T-GSM 810, GSM 850 and GSM 900 DCS 1 800 and PCS 1 900
Propagation Permitted Propagation Permitted Propagation Permitted
condition frequency error condition frequency ermor condition frequency error
RAS00 +300 Hz RAZ50 +300 Hz R4a130 +400 Hz
HT200 +180 Hz HT100 +180 Hz HT100 +350 Hz
TU100 +160 Hz TUS0 +160 Hz TUSO +260 Hz
TUG +230 Hz TU3 +230 Hz TU1.5 +320 Hz
GSM 700
Propagation Permitted
condition frequency error

RA 300 +300 Hz

HT 120 +180 Hz

TU B0 +160 Hz

TU 36 +230 Hz

Test procedure

1) The SS transmits packets under static conditions, using MCS-5 coding. The SS is set up to capture the
first burst transmitted by the MS during the uplink TBF. EGPRS Switched Radio Block Loop Back
Mode is initiated by the SS according to the procedure defined in 3GPP TS 04.14;5.5.1 on a
PDTCH/MCS-5 channel in the mid ARFCN range. The PDTCH level is set to 10 dB above the input
signal level at reference sensitivity performance for PDTCH/MCS-5 applicable to the type of MS and
the fading function is set to RA. 8PSK modulated downlink transmission shall be utilised.

2) The SS calculates the frequency accuracy of the captured burst as described in test 13.16.1 for MS
capable of only GMSK modulated transmission in the uplink. For MS capable of both GMSK and
8PSK modulated transmission in the uplink the frequency accuracy of the captured burst shall be
calculated as described in the test 13.17.1.

3) The SS sets the serving cell BCCH and PDTCH to the PDTCH input signal level at reference sensitivity
performance for PDTCH/MCS-5 applicable to the type of MS, still with the fading function set to RA
and then waits 30 s 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
13.16.1 or test 13.17.1.

NOTE: Due to the very low signal level at the MS receiver input the MS receiver is liable to error. The

"looped back" bits are therefore also liable to error, and hence the SS does not know the expected bit

sequence. The SS will have to demodulate the received signal to derive (error free) the transmitter burst

bit pattern. Using this bit pattern the SS can calculate the expected phase trajectory according to the

definition within 3GPP TS 05.04.

5) The SS calculates the frequency accuracy of the captured burst as described in test 13.16.1 or test
13.17.1.

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

7) Both downlink and uplink TBFs are terminated. The initial conditions are established again and steps 1)
to 6) are repeated but with the fading function set to HT200 for GSM 400, HT120 for GSM700 and
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HT100 for all other bands.
8) The initial conditions are established again and steps 1) to 6) are repeated but with the fading function
set to TU100 for GSM 400, TU60 for GSM700 and TU50 for all other bands.
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 PDTCH are set to — 72,5 dBm + Corr. Corr = the correction factor for
reference performance according to Spec 45.005 subclause 6.2.

- two further independent 8-PSK modulated interfering signals are sent on the same nominal carrier
frequency as the BCCH and PDTCH and at a level 20,5 dB below the level of the PDTCH and
modulated with random data, including the midamble.

- the fading function for all channels including the interfering signals is set to TUlow.

- the SS waits 100 s for the MS to stabilize to these conditions.

10) Repeat steps 4) to 6), except that at step f) the measurement period must be extended to 200 s and
the number of measurements increased to 20.

11) The initial conditions are established again and steps 1) to 10) are repeated for ARFCN in the Low
ARFCN range.

12) The initial conditions are established again and steps 1) to 10) are repeated for ARFCN in the High
ARFCN range.

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

Test Result
PASS
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5.15. EGPRS Transmitter output power

Standard Applicable

According to ETSI EN 301 511 V12.5.1 §4.2.28

Limits

According to clause 13.17.3 of TS 151 010-1[2]
Reference to 3GPP TS 51 010-1, 13.17.3.5.
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Table 13.17.3-1: Bands other than DCS 1800 and PCS 1900 transmitter output power for different

power classes 8PSK Modulated Signals

Power class Power control | GAMMA_TN | Transmitter Tolerances
level (note 3) {Ccw) output power
(note 1,2}
E1 E2 E3
- 2-5 0-3 33 +2 dB +2 5dB
G 4 31 +3dB =4 dB
T & 29 +3dB =4 dB
8 i 27 +3dB =4 dB
g 7 25 +3dB =4 dB
10 8 23 +3dB =4 dB
11 9 21 +3dB =4 dB
12 10 149 +3dB =4 dB
13 11 17 +3dB =4 dB
14 12 15 +3dB =4 dB
15 13 13 +3dB =4 dB
16 14 11 +h dB =6 dB
17 15 2] +h dB =6 dB
18 16 7 +5dB =5 dB
. § 19 17 5 +h dB 6 dB

MOTE 1: For R%9 and Rel-4, the maximum output power in a muliislot configuration must be
lower within the limits defined in table 13.17.3-1a. From Rel-5 onwards, the maximum
output power in a multisiot configuration may be lower within the limits defined in table
13.17.3-1b.

MOTE 2: For a MS 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 MS shall transmit
at a lowest possible power level within 10 dB range from the highest applied power
lewvel, If not transmitting at the actual ordered power level.

MOTE 3. There is no requirement to test power control levels 20-31.

Table 13.17.3-1a: R99 and Rel-4: Bands other than DCS 1800 and PCS 1900 allowed maximum output

power reduction in a multislot configuration

Number of Permissible nominal
timeslots in uplink | reduction of maximum
assignment output power, (dB)
1 0
2 Dto30
3 1,8to 48
4 3.0to6,0
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Table 13.17.3-1b: From Rel-5 onwards: Bands other than DCS 1800 and PCS 1900 allowed maximum

output power reduction in a multislot configuration

Number of
timeslots in uplink
assignment

reduction of maximum

Permissible nominal

output power, (dB)

(==t = A I R U O

0
3,0

4.8

6,0

7,0

7.8

Table 13.17.2-2: DCS 1 800 and PCS 1 900 transmitter output power

for different power classes 8-PSK Modulated Signals

Power class Power control GAMMA_TN Transmitter Tolerances
level (note 3) (Tch) output power
{note 1,2)

E1 EZ E3 NORMAL EXTREME
- 290 %) 0-3 *) 30 +3 dBinaEd) | +4pgincE 4

1 4 28 +3 dB +4 dB
2 5 26 +3 dBireE4] | 4 gginot 4

3 6 24 +3 dB +4 dB

4 T 22 +3 dB +1 dB

5 a 20 +3 dB +1 dB

6 ] 18 +3 dB +4 dB

7 10 16 +3 dB +1 dB

a 11 14 +4 dB +1 dB

5 12 12 +4 dB +5 dB

10 13 10 +4 dB +5 dB

1 14 8 +4 dB +5 dB

12 15 (5] +4 dB +5 dB

13 16 4 5 dB +5 dB

14 17 2 +h dB +6 dB

15 18 0 +h dB +5 dB

NOTE 1:

2b.
NOTE 2:

NOTE 3:
NOTE 4:

*) 30-0 for PCS 1900
For R99 and Rel4, the maximum oufput power in @ multislof configuration must be lower
within the limits defined in table 13.17.3-2a. From Rel-5 onwards, the maximum output

power in a multislot configuration may he lower within the limits defined in table 13.17.3-

**)1-3 for PCS 1900

For a MS 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 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.

There is no requirement to test power control levels 16-28.
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 extrame test
conditions fior a class E1 mobile. For a class E2 mobile the tolerances shall be -4/+3
under normal test conditions and -4,5/+4 dB under extreme test conditions.

Table 13.17.3-2a: R99 and Rel-4: DCS 1 800 and PCS 1 900 allowed maximum output power reduction

in a multislot configuration

Number of Permissible nominal
timeslots in uplink | reduction of maximum
assignment output power, (dB)
1 0
2 0to30
3 181048
4 3,0t06,0
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Table 13.17.3-2b: From Rel-5 onwards: DCS 1 800 and PCS 1 900 allowed maximum output power
reduction in a multislot configuration

Number of Permissible nominal
timeslots in uplink reduction of maximum

assignment output power, (dB)

1 0

2 3,0

3 448

4 G,0

5 7.0

6 7.8

7 8,5

a 9.0

Table 13.17.3-3: Lowest measurement limit for power / time template

) For bands other than DCS 1800 and PCS | 59 dBc or -54 dBEm whichever is the highest, except for
1900 MS the timeslot preceding the active slot, for which the
allowed level is -59 dBc or -36 dBm, whichever is the
highest
For DCS 1 800 MS and PCS 1 900 M5 : -48 dBc or -48 dBm, whichever is the higher.
: no requirement below -30 dBc (see subclause 4.5.1).
{***} |For bands other than DCS 1800 and PCS  |: -4 dBc for power control level 16;
1900 MS

-2 dBc for power level 17;

-1 dBc for power level controls levels 18 and 19.
For DCS 1 800 and PCS 1900 MS -4dBc for power control level 11,

-2dBc for power level 12,

-1dBc for power control levels 13,14 and 15

(**} |For bands other than DCS 1800 and PCS | -30 dBc or -17 dBm, whichever is the higher.
1900 M3
For DCS 1 800 and PCS 1900 MS -30dBc or -20dBm, whichever is the higher.

Test procedure

Please reference to 3GPP TS 51 010-1, 13.17.3.4.2.2.

Test Result
PASS
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5.16. Output RF spectrum in EGPRS configuration

Standard Applicable

According to ETSI EN 301 511 V12.5.1 §4.2.29
Limits

According to clause 13.17.4 of TS 151 010-1[2]
Reference to 3GPP TS 51 010-1, 14.17.4.5.

Table 13.17.4-1: GSM 400, GSM 700, GSM 850 and GSM 900 Spectrum

due to modulation out to less than 1 800 kHz offset

modulation is —54dB.

power levels in dB relative to the
measurement at FT
Power level Frequency offset (kHz)

{dBm) 0-100 200 250 400 600 to = 1 800
39 +0,5 -30 -33 -60 -G
ar +0,5 -30 -33 -60 -6i4
35 +0,5 =30 -33 -&0 -62

==133 +0.5 -30 -33 -60 (note) -60

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

| 3 | -3 | -38 -36 | -51
MOTE: For equipment supporting 8P5K, the requirement for 8-PSK

Page 90 of 105

Table 13.17.4-2: DCS 1 800/PCS 1 900 Spectrum due to modulation out to less than 1 800 kHz offset

power levels in dB relative to the measurement at FT
Power level Frequency offset (kHz)
(dBm) 0-100 200 250 400 600 to <1 800
== 36 +0.5 -30 -33 -60 -60
34 +05 -30 -33 -60 -60
32 +0.5 -30 -33 -60 -60
30 +0.5 -30 -33 -60 -60
(note)

below.

The values above are subject io the minimum absolute levels (dBm)

36 | 36 | -36 |

-36

-56

NOTE:

modulation is —-54dB.

For equipment supporting 8-PSK, the requirement for 8-PSK
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Table 13.17.4-3: Spectrum due to modulation from 1 800 kHz offset
to the edge of the transmit band (wideband noise)

power levels in dB relative to the measurement at FT
GSM 400, GSM 700, GSM 850 and GSM 900 DCS 1 800 and PCS 1 900
Power Frequency offset Power Frequency offset
level kHz level kHz
{dBm) 1 800 to 3000 to =6 000 (dBm) 1 800 to =6 000
< 3 000 < G 000 < 6000

34 -64 -71 =77 36 -T1 -79

KT -67 -64 -5 34 -69 -T7

35 -65 67 -73 32 -67 -75

<= 33 -63 65 -71 30 -65 -73

28 -63 -71

26 61 -69

== 24 -59 -67

The values above are subject to the minimum absolute levels (dBm) below.
| -4 | -4 | -46 | | -51 | -51

Table 13.17.4-4: Spurious emissions in the MS receive bands

Band Spurious emissions level for Spurious emissions level for
GSM 400, GSM 900 and DCS 1800 GSM 700, GSM 850 and PCS 1 900
{(MHz) (dBm) (dBm)
460 to 496 -67 Applicable only for GSM 400
michiles
025 o 035 -67
535 fo 960 -74
1805 to 1 880 -1
728 to 736 -73
736 to 746 -79
747 to 757 -79
TH7 o763 -73
869 o 894 -79
1930 to 1930 -71
1850 to 1910 Comply with FCC rules for wideband
PCS services (see 3GPP TS 05.05,
subclause 4.3, applicable only for PCS)

Table 13.17.4-5: GSM700, GSM 850 and GSM 900 Spectrum due to switching transients

Power level Maximum level for various offsets from carrier
frequency

400 kHz 600 kHz 1200 kHz | 1 800 kHz

39 dBm -13 dBm -21 dBm -21 dBm -24 dBm

37 dBmn -15 dBm -21 dBm -21 dBm -24 dBm
35 dBm -17 dBm -Z21 dBm -21 dBm -Z24 dBm
33 dBm -19 dBm -21 dBm -21 dBm -Z24 dBm

31 dBm -21 dBm -23 dBm -23 dBm -26 dBm
29 dBm -23 dBm -25 dBm -25 dBm -28 dBm
27 dBm -23 dBm -Z26 dBm -27 dBm -30 dBm
25 dBm -23 dBm -Z26 dBm -29 dBm -32 dBm
23 dBm -23 dBm -26 dBm -31 dBm -34 dBm
<= +21 dBm -23 dBm -26 dBm -32 dBm -36 dBm
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Table 13.17.4-6: DCS 1 800/PCS 1 900 Spectrum due to switching transients

Power level Maximum level for various offsets from carrier
frequency
400 kHz 600 kHz 1200 kHz | 1 800 kHz
36 dBm -16 dBm -21 dBm -21 dBm -24 dBm
34 dBm -18 dBm -21 dBm -21 dBm -24 dBm

32 dBm -20 dBm -22 dBm -22 dBm -25 dBm
30 dBm -22 dBm -24 dBm -24 dBm -27 dBm
28 dBm -23 dBm -25 dBm -26 dBm -20 dBm
26 dBm -23 dBm -26 dBm -28 dBm -31 dBm
24 dBm -23 dBm -26 dBm -30 dBm -33 dBm
22 dBm -23 dBm -26 dBm -31 dBm -35 dBm
== +20 dBm -23 dBm -26 dBm -32 dBm -36 dBm

Test procedure

1.
2.

In steps 2) to 8) the FT is equal to the hop pattern ARFCN in the Mid ARFCN range.

The other settings of the spectrum analyser are set as follows:

- Zero frequency scan;

- Resolution bandwidth: 30 kHz;

- Video bandwidth: 30 kHz;

- Video averaging: may be used, depending on the implementation of the test.
The video signal of the spectrum analyser is "gated" such that the spectrum generated by at least 40 of
the symbols 87 to 132 of the burst in one of the active time slots is the only spectrum measured.This
gating may be analogue or numerical, dependent upon the design of the spectrum analyser. Only
measurements during transmitted bursts on the nominal carrier of the measurement are included. The
spectrum analyser averages over the gated period and over 200 or 50 such bursts, using numerical
and/or video averaging.
The MS is commanded to its maximum power control level in every transmitted time slot.

. By tuning the spectrum analyser centre frequency to the measurement frequencies the power level is

measured over 50 bursts at all multiples of 30 kHz offset from FT to < 1 800 kHz.

. The resolution and video bandwidth on the spectrum analyser are adjusted to 100 kHz and the

measurements are made at the following frequencies:

on every ARFCN from 1 800 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 2 MHz either side of the relevant transmit band for each measurement

over 50 bursts.
For GSM 400 and DCS 1 800:

at 200 kHz intervals over the band 450 MHz to 496 MHz for each measurement over 50 bursts.

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

at 200 kHz intervals over the band 1 805 MHz to 1 880 MHz for each measurement over 50 bursts.
For GSM 900

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

at 200 kHz intervals over the band 1805 MHz to 1880 MHz for each measurement over 50 bursts.
For GSM 700, GSM 850 and DCS 1 900:

at 200 kHz intervals over the band 728MHz to 746 MHz for each measurement over 50 bursts.

at 200 kHz intervals over the band 747 MHz to 763 MHz for each measurement over 50 bursts.

at 200 kHz intervals over the band 869 MHz to 894 MHz for each measurement over 50 bursts.

at 200 kHz intervals over the band 1 930 MHz to 1 990 MHz for each measurement over 50 bursts.

. The MS is commanded to its minimum power control level. The spectrum analyser is set again as in b).
. By tuning the spectrum analyser centre frequency to the measurement frequencies the power level is

measured over 200 bursts at the following frequencies:
FT,
FT + 100 kHz FT - 100 kHz;
FT + 200 kHz FT - 200 kHz;
FT + 250 kHz FT - 250 kHz;
FT + 200 kHz * N FT - 200 kHz * N;
where N =2, 3, 4,5, 6,7, and 8;
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and FT = RF channel nominal centre frequency.
7. Steps 1) to 6) is repeated except that in step 1) the spectrum analyzer is gated so that the burst of the
next active time slot is measured.
8. The spectrum analyser settings are adjusted to:
- Zero frequency scan;
- Resolution bandwidth: 30 kHz;
- Video bandwidth: 100 kHz;
- Peak hold.
The spectrum analyser gating of the signal is switched off.
The MS is commanded to its maximum power control level in every transmitted time slot.
9. By tuning the spectrum analyser centre frequency to the measurement frequencies the power level is
measured atthe following frequencies:
FT + 400 kHz FT - 400 kHz;
FT + 600 kHz FT - 600 kHz;
FT+1,2MHz FT - 1,2 MHz;
FT +1,8 MHz FT - 1,8 MHz;
where FT = RF channel nominal centre frequency.
The duration of each measurement (at each frequency) will be such as to cover at least 10 burst
transmissions at FT.
10. Step9) is repeated for power control levels 7 and 11.
11. Steps 2), 6), 8) and9) are repeated with FT equal to the hop pattern ARFCN in the Low ARFCN range
except that in step 8) the MS is commanded to power control level 11 rather than maximum power.
12. Steps 2), 6), 8) and 9) are repeated with FT equal to the hop pattern ARFCN in the High ARFCN
range except that in step 8) the MS is commanded to power control level 11 rather than maximum power.
13. Steps 1) 2) 6) 8), and 9) are repeated under extreme test conditions (annex 1, TC2.2). except that at
step h) the MS is commanded to power control level 11.

Test Result
PASS
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5.17. Blocking and spurious response in EGPRS configuration

Standard Applicable

According to ETSI EN 301 511 V12.5.1 84.2.30

Limits

According to clause 14.18.5 of TS 151 010-1[2]
Reference to 3GPP TS 51 010-1, 14.18.5.5.

Unilab
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Table 14.18.5-1: Statistical test limits for blocking performance of EGPRS mobiles

Blocking and spurious response for EGPRS mobiles
Orig. BLER Derived Target Target Target test time
number test
blocks per s | requirement test limit of samples time (s) (hh:mm:ss)
One time slot:
PDTCH/IMCS-4 20 0,100000 0,125100 3221 64 00:01:04
USF/MCS-4 a0 0,010000 0,012510 32214 G44 00:10:44
POTCH/IMCS-9 a0 0,100000 0,125100 3221 64 00:01:04
USF/MCS-9 a0 0,010000 0,012510 32214 G44 00:10:44
Two time slots:
PDOTCH/IMCS-4 100 0,100000 0,125100 3221 32 00:00:32
USF/MCS-4 100 0,010000 0,012510 32214 322 00:05:22
PDTCH/MCS-9 100 0,100000 0,125100 3221 32 00:00:32
USF/MCS-9 100 0,010000 0,012510 32214 322 00:05:22
Three time slots
PDOTCH/IMCS-4 150 0,100000 0,125100 3221 21 00:00:21
USF/MCS-4 150 0,010000 0,012510 32214 215 00:03:35
POTCH/IMCS-9 150 0,100000 0,125100 3221 21 00:00:21
USF/MCS-9 150 0,010000 0,012510 32214 215 00:03:35
Four time slots
PDOTCH/IMCS-4 200 0,100000 0,125100 3221 16 00:00:16
USF/MCS-4 200 0,010000 0,012510 32214 161 00:02:41
POTCH/IMCS-9 200 0,100000 0,125100 3221 16 00:00:16
USF/MCS-9 200 0,010000 0,012510 32214 161 00:02:41

Test procedure

Please reference to 3GPP TS 51 010-1, 14.18.5.4.

Test Result
PASS
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5.18. 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

Unilab
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Channel Propagation Type of Test limit Minimum No. of
conditions measurement error rate % samples
TCH/FS Class Stafic REEBER 2,439 8200

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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5.19. Intermodulation rejection - EGPRS

Standard Applicable

According to ETSI EN 301 511 V12.5.1 8§4.2.34
Limits

According to clause 14.18.4 of TS 151 010-1[2]
Reference to 3GPP TS 51 010-1, 14.18.4.5.

1. The block error rate (BLER) performance for PDTCH/MCSL1 to 4 shall not exceed 10 % and for
PDTCH/MCSS5 to 9 shall not exceed 10 % or 30 % depending on Coding Schemes; 3GPP TS 05.05,
subclause 6.2.

2. The block error rate (BLER) performance for USF/MSC-1 to 9 shall not exceed 1 %; 3GPP TS 05.05,
subclause 6.2.

3. The BLER shall not exceed the conformance requirements given in 1. - 2. under extreme conditions;
3GPP TS 05.05, subclause 6.2 and annex D subclauses D.2.1 and D.2.2.

Test procedure

Please reference to 3GPP TS 51 010-1, 14.18.4.4.

Test Result
PASS
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5.20. AM suppression - speech channels

Standard Applicable

According to ETSI EN 301 511 V12.5.1 84.2.35

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 Stafic REEBER 2,439 8200

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
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5.21. 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

Unilab
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GSM 400, GSM 700, T-GSM | DCS 1 800 and PCS 1 200
810, GSM 850 and
GSM 900
Interference at | Channel Type of Testlimit | Minimum No. | Test limit | Minimum No.
measurement error rate of samples error rate | of samples

Yo Yo
200 kHz TCHIFS FER 6,742%u 8500 3,371 17 800
class Ib RBER 0,420/ 1 000 000 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 | 02700 2000 000
TUhight class Il RBER 8,333 600000 | g333 1200 000
400 kHz TCHIFS FER 11,461% 8500 5714% 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 Il, 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 Il BER under extreme test conditions.

Test Result

PASS
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5.22. Adjacent channel rejection - EGPRS
Standard Applicable
According to ETSI EN 301 511 V12.5.1 84.2.40
Limits
According to clause 14.18.3 of TS 151 010-1[2]
Reference to 3GPP TS 51 010-1, 14.18.3.5.
Table 14.18-Ta: Adjacent channel interference ratio for M$
at reference performance for 8-PSK modulation
GSM 400, GSM 700, GSM 850 and GSM 900
Type of Propagation conditions
channel TUlow TUlow TUhigh TUhigh RA
(no FH) (ideal FH) (no FH) (ideal FH) (no FH)
POTCH/MCS-5 dB 25 -2 -1 -2 1
PDTCH/MCS-6 dB 5.5 0.5 2 1 G,5
POTCHIMCS-7 dB 10,5 8 10 8 (note 1)
PDTCH/MCS-8 dB 15,5 9 {note 2) 11 (note 2) 10,5 {note 2) (note 1)
POTCH/MCS-9 dB| 10 {note 2) 12,5 (note 2) 17 (note 2) 15,5 {note 2) (note 1)
USFMCS-5109 dB -1 -85 -8 -85 -4
DCS 1 800 and PCS 1 900
Type of Propagation conditions
channel TUlow TUlow TUhigh TUhigh RA
{no FH) (ideal FH) (no FH) (ideal FH) (no FH)
PDTCH/MCS-5 dB 25 -2 -2 -1,5 1
PDTCHMCS-6 dB 5.5 0.5 1.5 1.5 8,5
PDTCH/MCS-7 dB 10,5 g 12,5 12 (note 1)
PDTCHMCS-8 dB 15,5 9 {note 2) 16 (note 2) 15,5 (note 2) (note 1)
POTCHIMCS-9 dB| 10 (note 2) 12,5 (note 2) (note 1) (note 1) (note 1)
USFMCS-5109 dB -1 -85 -9 -85 -4
MOTE1: PDTCH for MCS-x can not meet the reference performance for some propagation conditions.
MOTE 2: Performance is specified at 30% BLER for some cases.

Test procedure

Please reference to 3GPP TS 51 010-1, 14.18.3.4.

Test Result
PASS
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5.23. Reference sensitivity - TCH/FS

Standard Applicable

According to ETSI EN 301 511 V12.5.1 §4.2.42

Limits

According to clause 14.2.1 of TS 151 010-1[2]
Reference to 3GPP TS 51 010-1, 14.2.1

Unilab
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Table 14-5: Limits for GSM 400, GSM 700, T-GSM 810, GSM 850 and GSM 900 sensitivity

Channels Propagation Propagation Propagation Static conditions
conditions TUhigh conditions RA conditions HT
Test Minimum |Test limit| Minimum Test Minimum | Test limit | Minimum
limit No. of error No. of limit No. of error rate No. of
error samples rate % samples error samples % samples
rate % rate %
TCHIFS
FER 6,742"0. 8 900 0,122%x 164 000
class Ib(RBER) 0,42/e| 1000000 0,41/c:| 20 000 00O
class I(RBER) 8,333 120 000 7,5 24 000 9,333 60 000 2,439 8200
Table 14-6: Limits for DCS 1 800 and PCS 1 900 sensitivity
Channels Propagation Propagation Propagation Static conditions
conditions TUhigh conditions RA conditions HT
Test Minimum (Test limit| Minimum Test Minimum | Test limit | Minimum
limit No. of error No. of limit No. of error rate No. of
error samples rate % samples error samples % samples
rate % rate %
TCH/FS
FER 4,478 13 400 0,122 164 000
class Ib(RBER) 0,32/a| 1500000 0,41/c.{ 20 000 000
class lI(RBER) 8,333 60 000 7.5 24 000 9,333 30000 2,439 8 200

Test procedure

1. The fading function is set to TUhigh.

2. The SS sets the amplitude of the wanted signal to reference sensitivity level ().

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 determines the number of residual bit error events for the bits of class Il, by examining
sequences of at least the minimum number of samples of consecutive bhits of class Il. Bits are taken
only from those frames not signalled as erased.

5. The SS determines the number of residual bit error events for the bits of the class Ib, by examining
sequences of at least the minimum number of samples of consecutive bits of class Ib. Bits are only
taken from those frames not signalled as erased.

6. The SS also determines the frame erasure events by examining sequences of at least the minimum
number of samples of consecutive frames and assuming a frame is received successfully, if it is not
signalled as erased.

7. Steps 1) to 4) are repeated under extreme test conditions.

8. Steps 1) to 7) are repeated for TCH/FS with ARFCNs in the Low ARFCN range for GSM 400, GSM
700, TGSM 810, GSM 850, DCS 1800 and PCS 1 900 and ARFCN 5 for GSM 900 and the High
ARFCN range.

9. Steps 2) to 4) are repeated with the SS fading function set in turn to RA and HT.

10. Steps 2)to 7) are repeated, with the SS fading function set to static and the MS is commanded by the
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SS into hopping mode using the hopping sequence defined in clause 6.
11. The amplitude of the wanted signal is set according to step 2). All the other time slots, except the
active ones, are set to 20 dB above reference sensitivity level( ). This implicitly tests adjacent time
slot rejection.

Test Result
PASS
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5.24. Reference sensitivity — FACCH/F

Standard Applicable

According to ETSI EN 301 511 V12.5.1 84.2.43

Limits

According to clause 14.2.3 of TS 151 010-1[2]
Reference to 3GPP TS 51 010-1, 14.2.3

Table 14-9: Limits for FACCH/F sensitivity

Unilab
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GSM 400, GSM 700, T-GSM
810, GSM 850 and GSM 300

DCS 1 800 and PCS 1900

Channels Type of Propagation |Test limit error| Minimum Mo | Test limit emmor | Minimum Mo
measurements rate % of samples rate %o of samples
FACCHIF FER TUhigh 8,961 BEO6 4 368 13738

Test procedure

1. The fading function is set to TUhigh.

2. The SS sets the amplitude of the wanted signal to reference sensitivity level ().

3. The SS sends a Layer 3 message which does not require a Layer 3 response from the MS. Due to
the low signal level the MS may not be able to acknowledge the Layer 2 frame with an RR frame and
the SS will repeat the Layer 2 frame. Each repeated L2 frame will be counted and will indicate a
frame erasure event.

4. The SS determines the frame erasure events during at least the minimum number of samples of
FACCH/F frames. The SS also determines the frame erasure events by examining sequences of at
least the minimum number of samples of consecutive frames and assuming a frame is received
successfully, if it is not signalled as erased.

Test Result

PASS

Page: 102 of 105



L3
Unilab(Shanghai) Co.,Ltd. Unilab
Report No. : UL32220170322CE006-1 Page 103 of 105
5.25. Minimum Input level for Reference Performance — GPRS

Standard Applicable

According to ETSI EN 301 511 V12.5.1 84.2.44
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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5.26. Minimum Input level for Reference Performance — EGPRS

Standard Applicable

According to ETSI EN 301 511 V12.5.1 84.2.45
Limits

According to clause 14.18.1 of TS 151 010-1[2]
Reference to 3GPP TS 51 010-1, 14.18.1.5

Test procedure

Please reference to 3GPP TS 51 010-1, 14.18.1.5

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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