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Appendix B

WCDMA Band 2&5
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1 Effective (Isotropic) Radiated Power Output Data

Part | - Test Results

Test Band Test Mode c:::;el Measured[dB] | EIRP[dB] | Limit[dBm] | Verdict
LCH 22.40 23.60 33 PASS
UMTS/WCDMA MCH 22.45 23.65 33 PASS
HCH 22.50 23.70 33 PASS
LCH 20.00 21.20 33 PASS
WCDMA1900 | UMTS/HSUPA MCH 20.18 o138 33 PASS
HCH 19.98 0118 33 PASS
LCH 20.78 01.98 33 PASS
UMTS/HSDPA MCH 20.95 99 15 33 PASS
HCH 20.75 1.95 33 PASS
Test Band Test Mode Cr-ir::rtmel Measured[dB] | ERP[dB] | Limit[dBm] | Verdict
LCH 22.96 24.76 38.45 PASS
UMTS/WCDMA MCH 22.74 24,.54 38.45 PASS
HCH 22.84 04,64 38.45 PASS
LCH 20.24 25 04 38.45 PASS
WCDMA850 | UMTS/HSUPA MCH 20.16 21 96 38.45 PASS
HCH 20.14 2194 38.45 PASS
LCH 21.18 05 98 38.45 PASS
UMTS/HSDPA MCH 21.18 05 98 38.45 PASS
HCH 21.1 25 g 38.45 PASS
Note:

a: For getting the ERP (Efficient Radiated Power) in substitution method, the following formula should be
taken to calculate it,

ERP [dBm]
EIRP [dBm]

b: SGP=Signal Generator Level

- SGP [dBm] -
- SGP [dBm] -

Cable Loss [dB] + Gain [dBd]

Cable Loss [dB] + Gain [dBi]
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Test Band Test Mode Test Channel Measured[dB] Limit [dB] Verdict
LCH 2.55 13 PASS
WCDMA1900 UMTS/TMA1 MCH 2.61 13 PASS
HCH 2.38 13 PASS
LCH 3.33 13 PASS
WCDMAS850 UMTS/TMA1 MCH 3.36 13 PASS
HCH 3.33 13 PASS

Part Il - Test Plots
2.1 For WCDMA

2.1.1 Test Band = WCDMA 1900
2.1.1.1 Test Mode = UMTS/TM1
2.1.1.1.1 Test Channel = LCH

Spectrum |

Ref Level 35.00 dérm  Offset 5.00 dB
|& Att 40 de AQT 1.6 ms @ RBW 20 MHz
SGL

@153 Clrw

CF 1.8524 GHz

Mean Pwr + 20.00 dB

Complementary Cumulative Distribution Function

Samples: 100000

Mean | Peak | crest | 10% | 1% | 0.1% | 0.01% |
Trace 1 | 23.02 dBm 25,79 dBrm 2,77 dB 1.62 dB 2,26 db 2,55 db 2,72 db
—
i | Ready LR s
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2.1.1.1.2 Test Channel = MCH

Spectrum | D%I

Ref Level 35.00 dém  Offset 5.00 dB
& Att 40 dB  AQT 1.6 ms @ RBW 20 MHz
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@®15a Clrw

CF 1.88 GHz Mean Pwr + 20.00 dB
Complementary Cumulative Distribution Function Samples: 100000
Mean | Peak | crest | 10% | 1% | 0.19% | o0.01% |
Trace 1 | 22.89dBm | 25.75dem | 286de | 1.65d8 | 2.20dB 261de | 278de
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2.1.1.1.3 Test Channel = HCH

Spectrum | D%I

Ref Level 35.00 dém  Offset 5.00 dB
& Att 40 dB  AQT 1.6 ms @ RBW 20 MHz
SGL
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O
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2.1.2Test Band = WCDMA 850
2.1.2.1 Test Mode = UMTS/TM1
2.1.2.1.1 Test Channel = LCH

Spectrum | lné:

Ref Level 35.00 dem  Offset 5.00 dB

& Att 40 dB AQT 1.6 ms @ RBW 20 MHz
SGL

@153 Clrw

Mean Pwr + 20.00 dB

CF 826.4 MHz
Complementary Cumulative Distribution Function Samples: 100000
Mean | Peak | crest | 1000 | 1% | 0.19% | o0.01% |
Trace 1 | 22,70 dBm | 26.43cdem | 3.72cdB | 1.88dB | 2.81de | 3.33dB 3.50 dB
—
Ji J Ready URHRHREED Masse g

Date: 17.JAN.2018 11:45:50

2.1.2.1.2 Test Channel = MCH

Spectrum | n%:

Ref Level 35.00 dém Offset 5.00 dB

& Att 40 dB  AQT 1.6 ms @ RBW 20 MHz
SGL

@153 Clrw

Mean Pwr + 20.00 dB
Samples: 100000

CF 836.4 MHz
Complementary Cumulative Distribution Function

Mean | Peak | crest | 1000 | 1% | 0.9% | 0.01% |
Trace 1 [ 22.76 dém | 26.49 dBm 3.74 dB 1.91 dB 2.90 dB 3.36 dB 3.62 dB
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2.1.2.1.3 Test Channel = HCH

Spectrum | |mv1

Ref Level 35.00 dBm  Offset 5.00 dB

|& Attt 40 dB  AQT 1.6 ms & RBW 20 MHz
SGL

@15a Clrw

CF 846.6 MHz Mean Pwr + 20.00 dB
Complementary Cumulative Distribution Function Samples: 100000
Mean | Peak | crest | 100 | 1% | 0.1% | 0.01% |
Trace 1 | 22.23 dBm 2595cdem | 3.73de | 1.94dB | 2.90de | 3.33dB 3.50 db
B
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3 Modulation Characteristics
Part | - Test Plots
3.1 For WCDMA

3.1.1 Test Band = WCDMA 1900
3.1.1.1 Test Mode = UMTS/TM1
3.1.1.1.1 Test Channel = MCH

r:“i' WCDMA UE TX Measurement 1 - V3.2.70 - Base V 3.2.51

:Multi Evaluation l TPC Measurement | PRACH Multi
UL Frequency: 1880.0000000 MHz Ref Level: 32.40 dBm Connector: REICOM Meas. Period: Full Slot ati”“
10
a Statistic Count
2020 LA
Settings
] 4 ” 15t Measured Slot Mr 0 —
Statistics @ Pre. Slot2  Current StdDev :
Trigger
Power [dBrm] 18.77 0.03
Power Steps [dB] 0.00 0.00 —— 4
e % EvM RMS [%] 245 0.03
EvM Peak [%] 6.85 0.51
0 Magn. Error RMS [%] 1.53 0.02
Magn. Error Peak [%] 4.02 017
¥ # Phase Errar RMS [7] 1.09 0.02 | |Display
Phase Errar Peak [°] -3.37 0.31
IQ Origin Offset [dB] §020 299 [
1Q Imbalance [dB] 55.67 243
-1 * & CF Etror [Hz] 701 293
Phase Disc. [?] 0.56 —
Signaling
Parameter
-1 i 1 P —
Circuit Switched: FPacket Switched: g Power: [T ;\:;I;):;I;;;UE
Call Established Attached Sync: [ER ON
s el e e T
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3.1.2Test Band = WCDMA 850
3.1.2.1 Test Mode = UMTS /TM1
3.1.2.1.1 Test Channel = MCH

WCDMA

RF
Settings

1 S S ) e 15t Measured Slot No
. Statistics @ Pre. ...
Power [dBm]
- Power Steps [dB]
EVM RMS [%]

EVM Peak [%]
Magn. Error RMS [%] 1 .20
Magn. Error Peak [%] 2
Phase Error RMS [7]
- Phase Error Peak [*]
1Q Origin Offset [dB] -51.57 1.18
1Q Imbalance [dB]

| CF Error [Hz]

- Phase Disc. [*]
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4 Bandwidth

Part | - Test Results

Test Band Test Mode Ct-rr::rtmel Occupit;thinﬁ':]n R BanEvTii:tsticH\InHz] Verdict
LCH 4.18 4.73 PASS
WCDMA1900 | UMTS/TM1 MCH 4.16 4.70 PASS
HCH 4.16 4.70 PASS
LCH 4.15 4.66 PASS
WCDMAS850 | UMTS/TM1 MCH 4.16 4.67 PASS
HCH 4.10 4.65 PASS

4.1 For WCDMA

4.1.1 Test Band = WCDMA 1900
4.1.1.1  Test Mode = UMTS/TM1

4.1.1.1.1 Test Channel = LCH

Spectrum | n%:'
Ref Level 35.00 dBm Offset 5.00 dB & RBW 100 kHz
jo Att 40 dB @ SWT 30 ms @ VYBW 300 kHz  Mode Auto Sweep
@ 1Pk Yiew
D1[1] -1.52 dB
30 dBm 4.72500 MHz
Occ Bw 4.175824176 MHz
M1[1] -6.08 dBm
20 dBm—-
D1 18.990 dBm
] I P, 1.85005200 GHz
i Ire
10 dBm -
/ |
0 dBm " L.‘
. s
D2 -7.010 dBm A
-10 dem f ;
, w’ Nty "
e b g ik M,
T\ﬁ
-30 dBm
-40 dBm
-50 dBm
-60 dBm
CF 1.8524 GHz 1001 pts Span 10.0 MHz
Dl | Measuring...  EEANNRNND W6 Visihase
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4.1.1.1.2 Test Channel = MCH

Spectrum | u%?

Ref Level 35.00 dBm Offset 5.00 dB @ RBW 100 kHz

j& Att 40 dB @ SWT 30 ms @ VYBW 300 kHz Mode Auto Sweep
@ 1Pk Yiew
D1[1] -1.60 dB
30 dém 4.69500 MHz
Occ Bw 4.155844156 MHz
DdBM——n1 15,870 dem ML ~6.29 dBm
U g A on i o g ww 1.87766200 GHz
T 5
10 dém L™ 5

/ \

1 ]
D2 -7.130 dBmj .

-10 dem } 4

20 dBm L1

ol T TR
w@ﬁ”‘é‘ﬁ'ﬁl el M*“"M

-40 dBm

-50 dBm

-60 dBm

CF 1.88 GHz 1001 pts Span 10.0 MHz
ﬂ Measuring...  JURRRERED e "’i';f le:;: y
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4.1.1.1.3 Test Channel = HCH

Spectrum | :%I

Ref Level 35.00 dBm Offset 5.00 dB @ RBW 100 kHz

o Att 40 dE @ SWT 30 ms @ VBW 300 kHz Mode Auto Sweep
@ 1Pk View
D1[1] -1.99 dB
30 dBm 4.69500 MHz
Occ Bw 4.155844156 MHz
20 dém )1 18.430 dBm i 1 905;;300%3&“
D1 18, i M TR Mﬂfhwmmm\ : z
T [z
10 dBm fv ‘(\
0 dem H
[l
D2 -7.570 dem] Ef
-10 dBm .\
50 dBm , oy .
WWW’WV Wit mw%
30 dBm
-40 dBm
50 dBm
-60 dBm
GF 1.9076 GHz 1001 pts Span 10.0 MHz
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4.1.2Test Band = WCDMA 850
4.1.2.1 Test Mode = UMTS/TM1

4.1.2.1.1 Test Channel = LCH
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4.1.2.1.2 Test Channel = MCH
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4.1.2.1.3 Test Channel = HCH
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5 Band Edges Compliance

Part | - Test Plots

5.1 For WCDMA

5.1.1 Test Band = WCDMA 1900
5.1.1.1 Test Mode = UMTS/TM1
5.1.1.1.1 Test Channel = LCH
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5.1.2Test Band = WCDMA 850
5.1.2.1 Test Mode = UMTS/TM1
5.1.2.1.1 Test Channel = LCH
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5.1.2.1.2 Test Channel = HCH
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6 Spurious Emission at Antenna Terminal

NOTE: For the averaged unwanted emissions measurements, the measurement points in each sweep is
greater than twice the Span/RBW in order to ensure bin-to-bin spacing of < RBW/2 so that narrowband
signals are not lost between frequency bins. As to the present test item, the "Measurement Points = k *
(Span / RBW)" with k between 4 and 5, which results in an acceptable level error of less than 0.5 dB.

Part | - Test Plots

6.1 For WCDMA

6.1.1 Test Band = WCDMA 1900
6.1.1.1 Test Mode = UMTS/TM1
6.1.1.1.1 Test Channel = LCH
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6.1.1.1.2 Test Channel = MCH
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6.1.1.1.3 Test Channel = HCH
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6.1.2 Test Band = WCDMA 850
6.1.2.1 Test Mode = UMTS/TM1
6.1.2.1.1 Test Channel = LCH
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6.1.2.1.2 Test Channel = MCH

Spectrum | u%?

Ref Level 25.00 dBm Offset 5.00 dB @ RBW 100 kHz

j& Att 30 dB @ SWT 1.1 ms @ YBW 300 kHz Mode Auto FFT
@ 1Pk Max

M1[1] -52.44 dBm
20 dBm 710.5910 MHz

10 dBm

0 dBm

-10 dBm

D1 -13.000 dBm

-20 dBm

-30 dBm

|

50 dBm [l ; \

-70 dBm

Start 30.0 MHz 20001 pts

Stop 1.0 GHz
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Spectrum | n%:(

Ref Level 25.00 dBm Offset 5.00 dB @ RBW 1 MHz
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0 dem
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6.1.2.1.3 Test Channel = HCH

Spectrum | u%?

Ref Level 25.00 dBm Offset 5.00 dB @ RBW 100 kHz

j& Att 30 dB @ SWT 1.1 ms @ YBW 300 kHz Mode Auto FFT
@ 1Pk Max
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7 Field Strength of Spurious Radiation
Part | - Test Plots
7.1For WCDMA
7.1.1Test Band = WCDMA 1900
71.1.1  Test Mode = UMTS/TM1
7.1.1.1.1 Test Channel =LCH
Frequency (MHz) Level (dBm) Limit Line (dBm) Over Limit (dB) Polarization
40.200000 -66.85 -13.00 53.85 Vertical
121.750000 -74.75 -13.00 61.75 Vertical
1260.000000 -48.73 -13.00 35.73 Vertical
3706.875000 -51.43 -13.00 38.43 Vertical
5554.987500 -51.55 -13.00 38.55 Vertical
8527.275000 -51.56 -13.00 38.56 Vertical
55.300000 -68.69 -13.00 55.69 Horizontal
610.004167 -73.86 -13.00 60.86 Horizontal
1511.000000 -49.03 -13.00 36.03 Horizontal
3706.875000 -51.40 -13.00 38.40 Horizontal
5554.012500 -51.06 -13.00 38.06 Horizontal
9288.750000 -52.11 -13.00 39.11 Horizontal
7.1.1.1.2 Test Channel = MCH
Frequency (MHz) Level (dBm) Limit Line (dBm) Over Limit (dB) Polarization
65.150000 -73.38 -13.00 60.38 Vertical
591.304167 -74.22 -13.00 61.22 Vertical
1237.000000 -48.89 -13.00 35.89 Vertical
3757.575000 -49.41 -13.00 36.41 Vertical
5635.912500 -48.34 -13.00 35.34 Vertical
9218.062500 -51.45 -13.00 38.45 Vertical
62.050000 -68.90 -13.00 55.90 Horizontal
945.137500 -68.05 -13.00 55.05 Horizontal
1577.500000 -48.16 -13.00 35.16 Horizontal
3757.087500 -49.80 -13.00 36.80 Horizontal
5643.225000 -52.36 -13.00 39.36 Horizontal
8653.537500 -52.45 -13.00 39.45 Horizontal
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7.1.1.1.3 Test Channel = HCH
Frequency (MHz) Level (dBm) Limit Line (dBm) Over Limit (dB) Polarization
40.400000 -66.78 -13.00 53.78 Vertical
120.100000 -75.35 -13.00 62.35 Vertical
1558.500000 -46.21 -13.00 33.21 Vertical
3813.637500 -45.79 -13.00 32.79 Vertical
5720.737500 -52.79 -13.00 39.79 Vertical
10654.237500 -51.21 -13.00 38.21 Vertical
57.150000 -69.14 -13.00 56.14 Horizontal
62.600000 -68.03 -13.00 55.03 Horizontal
1500.000000 -48.68 -13.00 35.68 Horizontal
3817.537500 -48.48 -13.00 35.48 Horizontal
5722.687500 -52.49 -13.00 39.49 Horizontal
10260.825000 -52.61 -13.00 39.61 Horizontal
7.1.2Test Band = WCDMA 850
7.1.21 Test Mode = UMTS/TM1
7.1.2.1.1 Test Channel = LCH
Frequency (MHz) Level (dBm) Limit Line (dBm) Over Limit (dB) Polarization
40.050000 -73.65 -13.00 60.65 Vertical
133.700000 -81.27 -13.00 68.27 Vertical
1651.000000 -45.31 -13.00 32.31 Vertical
2476.000000 -52.26 -13.00 39.26 Vertical
3300.787500 -63.08 -13.00 50.08 Vertical
6364.725000 -65.56 -13.00 52.56 Vertical
63.350000 -79.08 -13.00 66.08 Horizontal
1134.000000 -67.47 -13.00 54.47 Horizontal
1650.500000 -49.38 -13.00 36.38 Horizontal
2476.000000 -54.29 -13.00 41.29 Horizontal
3300.787500 -66.43 -13.00 53.43 Horizontal
6715.237500 -65.22 -13.00 52.22 Horizontal
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7.1.2.1.2 Test Channel = MCH
Frequency (MHz) Level (dBm) Limit Line (dBm) Over Limit (dB) Polarization
40.250000 -74.77 -13.00 61.77 Vertical
605.925000 -80.20 -13.00 67.20 Vertical
1671.000000 -52.07 -13.00 39.07 Vertical
2506.000000 -55.23 -13.00 42.23 Vertical
3348.562500 -64.20 -13.00 51.20 Vertical
6260.887500 -65.23 -13.00 52.23 Vertical
62.500000 -77.41 -13.00 64.41 Horizontal
620.545833 -78.71 -13.00 65.71 Horizontal
1674.500000 -47.30 -13.00 34.30 Horizontal
2506.000000 -56.47 -13.00 43.47 Horizontal
3348.075000 -64.13 -13.00 51.13 Horizontal
5930.362500 -65.89 -13.00 52.89 Horizontal
7.1.2.1.3 Test Channel = HCH
Frequency (MHz) Level (dBm) Limit Line (dBm) Over Limit (dB) Polarization
40.200000 -74.95 -13.00 61.95 Vertical
71.700000 -81.73 -13.00 68.73 Vertical
1695.000000 -49.81 -13.00 36.81 Vertical
2536.500000 -54.64 -13.00 41.64 Vertical
3381.712500 -65.24 -13.00 52.24 Vertical
6053.700000 -65.23 -13.00 52.23 Vertical
63.200000 -78.30 -13.00 65.30 Horizontal
627.512500 -79.27 -13.00 66.27 Horizontal
1691.500000 -51.21 -13.00 38.21 Horizontal
2542.500000 -57.75 -13.00 44.75 Horizontal
3383.175000 -68.50 -13.00 55.50 Horizontal
7934.475000 -64.01 -13.00 51.01 Horizontal

NOTE:

1) The disturbance between 9KHz to 30MHz and above 13GHz was very low, and the above harmonics
were the highest point could be found when testing, so only the above harmonics had been displayed.

2) We have tested all modulation, but only the worst case data presented in this report.
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8 Frequency Stability
8.1 Frequency Error VS. Voltage

Band | TestMOde | o | remp. | Vol |t | fopel | Verdic
L 2.25 0.00121 PASS

LCH TN | VN -0.33 -0.00018 PASS

VH 0.05 0.00003 PASS

WCDMA L 1.86 0.00099 PASS
1900 | UMTS/TM1 | MCH TN | VN 0.45 0.00024 PASS
VH 147 -0.00062 PASS

VL 1.74 0.00091 PASS

HCH TN | VN 2.94 -0.00154 PASS

VH 464 -0.00243 PASS

sand | TestMode | o | remp. | Vel |t |Gl | Verdic
VL -3.78 -0.00457 PASS

LCH TN | VN -0.48 -0.00058 PASS

VH 2.22 0.00269 PASS

WODMA VL -3.64 -0.00435 PASS
oeo | UMTS/TMI | MCH TN | VN 0.24 0.00029 PASS
VH -2.45 -0.00293 PASS

L 1.65 0.00195 PASS

HCH TN | VN 4.71 -0.00556 PASS

VH 2.20 0.00260 PASS
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8.2 Frequency Error VS. Temperature

sana | TeStMode | ouoter | Vol | Temp. | el | leom) | Verdiet
-30 -4.53 -0.00245 PASS
-20 1.20 0.00065 PASS
-10 0.17 0.00009 PASS
0 -2.65 -0.00143 PASS
LCH VN 10 0.57 0.00031 PASS
20 -4.83 -0.00261 PASS
30 1.67 0.00090 PASS
40 -0.09 -0.00005 PASS
50 -6.05 -0.00327 PASS
-30 -3.87 -0.00206 PASS
-20 -5.05 -0.00269 PASS
-10 -0.38 -0.00020 PASS
0 -3.34 -0.00178 PASS
WCDMA
1900 UMTS/TM1 MCH VN 10 1.33 0.00071 PASS
20 2.75 0.00146 PASS
30 1.68 0.00089 PASS
40 0.12 0.00006 PASS
50 -4.38 -0.00233 PASS
-30 -0.13 -0.00007 PASS
-20 3.67 0.00192 PASS
-10 2.52 0.00132 PASS
0 -5.58 -0.00292 PASS
HCH VN 10 1.52 0.00080 PASS
20 -2.73 -0.00143 PASS
30 3.69 0.00193 PASS
40 -0.64 -0.00034 PASS
50 -4.69 -0.00246 PASS
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sang | TestMode | outer | Vor | Temp. | el | Do) | Verdiet
-30 0.45 0.00054 PASS

-20 4.22 0.00511 PASS

-10 2.76 0.00334 PASS

0 -2.86 -0.00346 PASS

LCH VN 10 5.32 0.00644 PASS

20 1.76 0.00213 PASS

30 -5.79 -0.00701 PASS

40 2.75 0.00333 PASS

50 3.29 0.00398 PASS

-30 1.14 0.00136 PASS

-20 5.83 0.00697 PASS

-10 -2.14 -0.00256 PASS

WCDMA 0 4.58 0.00548 PASS
850 UMTS/TM1 MCH VN 10 1.84 0.00220 PASS
20 2.97 0.00355 PASS

30 -4.75 -0.00568 PASS

40 -2.33 -0.00279 PASS

50 1.09 0.00130 PASS

-30 7.74 0.00914 PASS

-20 3.32 0.00392 PASS

-10 4.02 0.00475 PASS

0 -3.80 -0.00449 PASS

HCH VN 10 2.94 0.00347 PASS

20 3.37 0.00398 PASS

30 -2.07 -0.00245 PASS

40 1.46 0.00172 PASS

50 2.43 0.00287 PASS

The End
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