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Huawe RF Test Report of JSN-L23

1Appendix_A: Effective (Isotropic) Radiated Power Output Data

Part | - Test Results

o Conducted
Test Band Test Mode Power ERP [dBm] Limit [dBm] | Verdict
Channel
[dBm]
LCH 23.68 20.83 38.5 PASS
WCDMAS850 | UMTS/TM1 MCH 23.52 20.67 38.5 PASS
HCH 23.57 20.72 38.5 PASS
- Conducted
Test Band Test Mode Power EIRP [dBm] Limit [dBm] | Verdict
Channel
[dBm]
LCH 23.84 22.74 30 PASS
WCDMA1700 | UMTS/TM1 MCH 23.78 22.60 30 PASS
HCH 23.68 22.71 30 PASS
LCH 23.01 21.81 33 PASS
WCDMA1900 | UMTS/TM1 MCH 22.98 21.78 33 PASS
HCH 22.99 21.79 33 PASS

Notel:

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

ERP [dBm] = SGP [dBm] - Cable Loss [dB] + Gain [dBd]
EIRP [dBm] = SGP [dBm] - Cable Loss [dB] + Gain [dBIi]
b, SGP = Signal Generator Level

Note2:

SET Span = 1.5* OBW

SET RBW = 1% of the OBW,not to exceed 1MHz

SET VBW >= 3 * RBW

SET Sweep time = auto - couple.

Detector: RMS
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2Appendix_B: Peak-to-Average Ratio

Part | - Test Results

Test Band Test Mode Test Channel Measured[dB] Limit [dB] Verdict
LCH 2.730 13 PASS

WCDMAS850 UMTS/TM1 MCH 2.780 13 PASS
HCH 2.790 13 PASS

LCH 2.520 13 PASS

WCDMAL1700 UMTS/TM1 MCH 2.350 13 PASS
HCH 2.340 13 PASS

LCH 2.670 13 PASS

WCDMA1900 UMTS/TM1 MCH 2.630 13 PASS
HCH 2.410 13 PASS
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3Appendix_C: Modulation Characteristics

Part | - Test Plots

3.1 For UMTS

3.1.1 Test Band = WCDMAS850
3.1.1.1 Test Mode = UMTS/TM1

3.1.1.1.1 Test Channel = MCH

W DMA

Mulu
Evalustion

TX Measurament Cusrent
UE Power 2358 dBm EVMRMS 197 % CF Eror -258 Hr  OBW 413 Wiz
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3.1.2 Test Band = WCDMA1700

3.1.2.1 Test Mode = UMTS/TM1

3.1.2.1.1 Test Channel = MCH

Muly
Evalustion
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3.1.3 Test Band = WCDMA1900

3.1.3.1 Test Mode = UMTS/TM1

3.1.3.1.1 Test Channel = MCH

Muly
Evalustion

TX Measurament Cusrent
UE Power 2300 dBm EVMRMS 152 % CF Eror
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4Appendix_D: Bandwidth

Part | - Test Results

T — i e Test Oc<.:upied Emission Bandwidth Verdict
Channel Bandwidth [MHZz] [MHZz]
LCH 4.16 4.72 Pass
WCDMAS850 | UMTS/TM1 MCH 4.16 4.72 Pass
HCH 4.16 4.71 Pass
LCH 4.17 4.75 Pass
WCDMA1700 [ UMTS/TM1 MCH 4.18 4.76 Pass
HCH 4.17 4.74 Pass
LCH 4.19 4.75 Pass
WCDMA1900 | UMTS/TM1 MCH 4.18 4.72 Pass
HCH 4.17 4.73 Pass
Report No.: Huawei Proprietary and Confidential Page 7 of 63

SYBH(Z-RF)20180719008002-2001-B

Copyright © Huawei Technologies Co., Ltd.




Huawe RF Test Report of JSN-L23

Part Il - Test Plots

4.1 For UMTS

4.1.1 Test Band = WCDMAS850
4.1.1.1 Test Mode = UMTS/TM1

4.1.1.1.1 Test Channel = LCH
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4.1.1.1.2 Test Channel = MCH

s
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4.1.1.1.3 Test Channel = HCH
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4.1.2 Test Band = WCDMA1700
4.1.2.1 Test Mode = UMTS/TM1

4.1.2.1.1 Test Channel = LCH

Agitent Spectrum Analyzer - Occupled BW
7 - B N E 085:04:23PM Aug 23, 2018
Center Freqg 1.712400000 GHz Center Freq: 1.712400000 GHz Radio Std: None
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4.1.1.1.2 Test Channel = MCH

Agitent Spectrum Analyzer - Occupled BW
J . Fl N I 85:04:40 MM Aug 23, 2018
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4.1.1.1.3 Test Channel = HCH

Agitent Spectrum Analyzer - Occupled BW

E N I 850456 PM Aug 23, 2008
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4.1.3 Test Band = WCDMA1900
4.1.3.1 Test Mode = UMTS/TM1

4.1.3.1.1 Test Channel = LCH
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4.1.3.1.2 Test Channel = MCH
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4.1.3.1.3 Test Channel = HCH
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S

5Appendix_E: Band Edges Compliance

Part | - Test Plots

5.1 For UMTS

5.1.1 Test Band = WCDMAS850
5.1.1.1 Test Mode = UMTS/TM1
5.1.1.1.1 Test Channel = LCH
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5.1.2 Test Band = WCDMA1700

5.1.2.1 Test Mode = UMTS/TM1

5.1.2.1.1 Test Channel = LCH

Agitent Spectrum Analyzer - Swept SA
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5.1.1.1.2 Test Channel = HCH

Agitent Spectrum Analyzer - Swept SA
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5.1.3 Test Band = WCDMA1900
5.1.3.1 Test Mode = UMTS/TM1

5.1.3.1.1 Test Channel = LCH
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5.1.3.1.2 Test Channel = HCH
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6Appendix_F: 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 UMTS

6.1.1 Test Band = WCDMAS850
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 = WCDMA1700
6.1.2.1 Test Mode = UMTS/TM1

6.1.2.1.1 Test Channel = LCH

Agitent Spectrum Analyzer - Swept SA

B AL Bf & ENSE ALIGH Al 115: 15: 16 ¥ 13, 2

Center Freq 79.500 kHz Avg Type: Log-Pwr T Frequency
PNO: Closs ! Trig: Free Run Avg[Held:>100/100
IFGain:Low #Atten: 36 dB

Ref Offset 7 dB
Ref 7.00 dBm

Center Freq
79.500 kHz

14.100 kHz
1 Auto Man
At A A AU AN 2l i NP 7 i A a AN WIRASG g al

VSN AR AT e N [ P W M Thany W\ o v ‘.,.- PR | Freq Offset
OHz

§

fo 4

"o \

‘\ ‘,"‘ Yiw, 2n ) |
V

Center 79.50kHz _ sSpan141.0kHz
#Res BW 1.0 kHz #VBW 10 kHz #Sweep 131 ms (1001 pts)

STATUS ! DC Coupled
——
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Agitent Spectrum Analyzer - Swept SA
i AL ’

UM N
Center Freq 15.075000 MHz i Avg Type: Log-Pur TRAC Frequency
PNO: Wide 1 17ig: Free Run Avg|Hold: 42100 Y

IFGain:Low #Atten: 36 dB
Auto Tune

Ref Offset 7 dB :'. ront i
Ref 17.00 dBm 60.703 dBr

Center Freq
16.075000 MHz

£

StartFreq
160.000 kHz

Stop Freq
30.000000 MHz

CF Step
2985000 MHz

| {Auto Man

Freq Offset
0 Hz

Stat150kWz  stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 285 ms (5001 pts)

&TATUS. ! DC Coupled
—

MSG 3 Points changed; all traces cleared
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Agitent Spectrum Analyzer - Swept SA
AL :

Center Freq 10.015000000 GHz ) Avg Type: Log-Pwr
PNO: Fast 1y Trig: Free Run Avg|Hold: 821100

I Gain:Low #Atten: 36 dB
Auto Tune

Ref Offset 7 dB Mkr1 1.714 0 GHz
Ref 30.00 dBm 23.067 dBm

Center Freq
10.015000000 GHz

F 085:06:33PM Aug 23, 2018

Frequency

StartFreq
30.000000 MHz

Stop Freq
|| 20.000000000 GHz

CF Step
1897000000 GHz

| {Auto Man

Freq Offset
0 Hz

Stat30MHz  Stop20.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 50.7 ms (40001 pts)

MSG 3 Points changed; all traces cleared STATUS
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Huawe RF Test Report of JSN-L23

6.1.1.1.2 Test Channel = MCH

Agitent Spectrum Analyzer - Swept SA

_; RL i A N N

Start Freq 9.000 kHz ) Avg Type: Log-Pwr
PNO: Close Ly Trig: Free Run Avg|Hold>100/100
W Gain:Low #Atten: 20 dB

£l [85:07:315PM Aug 23, 2008

Frequency

Mkr1 22,25¢

Ref Offset 7 dB

Ref 5.00 dBm -75.110 d

Start 9.00kHz I Stop 150.00 kHz
#Res BW 1.0 kHz #VBW 10 kHz Sweep 130 ms (1001 pts)

Wsa aTATUS 1 DC Coupled
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Avg Type: Log-Pwr Frequency
PNO: Wide o 1rig: Free Run Avg|Hold: 421100

IFGain:Low ™ #Atten: 36 dB

Ref Offset 7 dB
Ref 17.00 dBm

Start150kWz ~ stop30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 285 ms (5001 pts)
Ws6 i Points changed: all traces cleared &TATUS 1 DC Coupled \
—
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Avg Type: Log-Pwr Frequency
PNO: fast 1o Trig:Free Run Avg|Hold: 75/100

I Gain:Low ™ #Atten: 36 dB

Ref Offset 7 dB
Ref 30.00 dBm

10.015000000 GHz

stat3omMHz  stop20.000 GHz

#Res BW 1.0 MHz #VBW 3.0 MH2z Sweep 50.7 ms (40001 pts)

Msa i Alignment Completed STATS :
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6.1.1.1.3 Test Channel = HCH

Agitent Spectrum Analyzer - Swept SA

_; RL i A N N

Start Freq 9.000 kHz ) Avg Type: Log-Pwr
PNO: Close Ly Trig: Free Run Avg|Hold>100/100
W Gain:Low #Atten: 20 dB

Fr 085:08; 12 PM Aug 23, 2018

Frequency

Mkr1 21.831 kH

Ref Offset 7 dB H Lot il
Ref 8.00 dBm -75.314 dBm

Start 9.00 kHz I I Stop 150.00 kHz
#Res BW 1.0 kHz #VBW 10 kHz Sweep 130 ms (1001 pts)

o STATUS - & DC Coupled
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Avg Type: Log-Pwr Frequency
PNO: Wide Ly Trig: Free Run Avg|Hold: 421100
I Gain:Low #Atten: 36 dB

ANl - -~
Ref Offset 7 dB Mkr1 21
Ref 17.00 dBm

Start150kWz ~ stop30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 285 ms (5001 pts)
Ws6 i Points changed: all traces cleared &TATUS 1 DC Coupled \
—
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Avg Type: Log-Pwr Frequency
PNO: fast 1o Trig:Free Run Avg|Hold: 76/100

I Gain:Low ™ #Atten: 36 dB

Ref Offset 7 dB
Ref 30.00 dBm

‘1

10.015000000 GHz

stat3omMHz  stop20.000 GHz

#Res BW 1.0 MHz #VBW 3.0 MH2z Sweep 50.7 ms (40001 pts)

MSa ;.TATL':: :
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Huawe RF Test Report of JSN-L23

6.1.3 Test Band = WCDMA1900
6.1.3.1 Test Mode = UMTS/TM1

6.1.3.1.1 Test Channel = LCH

o o+ '
m
KEYSIGHT =W My N P fraterest Aoy T Lo Pamw s
M — 2 e Gaw 04 Augid » 13100
> N e WPt duwmr W o Low Trg Free S
Sy Track 2%
y Rel L Offwt 17.00 48
Fiel Lovel 0.00 #Bn

5w Freq
g

Siop famg
150 100 Wiz

CF Seg
W0 e

A
U™

lrg
‘ n
!'iqa Trex
i 3pan 2200
’ On

O

$tart 1 .00 ot oo BN 15 Mt Seop 150 00 W
5es B 10 Sowwep 100 ey | 9000 pta|

Rl S

[PSIAN
KEYSIGHT =W M B P et e Aoy T Lo Pamw

g z Pwary (8 Gaw 04 dugad » 130100
> N e WPt dmwwr W o Low Trg Froe S
Sy Track 2%

L1} (

3 Rl L Offsw 17.00 48 ' 2% Bsonnnt e
- "‘l S Span
oo Spon !

Fol Spae

5w Freq
CF Seg

2 GEE000 Mo

#ideo BN Mtz
5es B 92 M2

Report No.: Huawei Proprietary and Confidential Page 39 of 63
SYBH(Z-RF)20180719008002-2001-B Copyright © Huawei Technologies Co., Ltd.



Q‘.\m +
Rad &8 Y
Saps .
KEYS'GHT e O 15 ] } Aoy Ty Loy S e
M — Lrew { i { O Aot MM
> = e W ¥ (e Low Trg From S
Sog Track 2%

: [Spm
" IR
Rl Ll Offsen 15.91 48 | 7 00N Gig
Fiel Lovel 30.00 4B l

Start 3 Ntz e BWIE N
#Fles BV 1.0 WHz

29 ?’

Report No.: Huawei Proprietary and Confidential Page 40 of 63
SYBH(Z-RF)20180719008002-2001-B Copyright © Huawei Technologies Co., Ltd.



S

-

Huawe RF Test Report of JSN-L23

6.1.3.1.2 Test Channel = MCH
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6.1.3.1.3 Test Channel = HCH
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Huawe RF Test Report of JSN-L23

7Appendix_G: Field Strength of Spurious Radiation

Note:We tested all modes, but the data presented below is the worst case.
9kHz~150kHz, RBW = 200Hz, VBW = 600 Hz, Detector: PK
150kHz~30MHz, RBW = 9kHz, VBW = 30k Hz, Detector: PK
30MHz~1GHz, RBW = 100 kHz, VBW = 300 kHz. Detector: PK

Above 1GHz, RBW =1 MHz, VBW = 3 MHz. Detector: PK

Part | - Test Plots
7.1 For UMTS
7.1.1 Test Band = WCDMAS850_ ANT1

7.1.1.1 Test Mode = UMTS/TM1
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FCC RSE 9KHZz-30MHZ-13dBm

Level in dBm

-100 T

-110 T

9k 20 30

50 100k 200 300 500 M

Frequency in Hz

30M

06 FCC PART 22 WCDMAS850_L

2T

FCC

-20T

-30T

-50 T

Levelin dBm

-60 T

-0T

-80 7

-90 T

-00T

30M 50 60

80 100M

200 300 400 500 800 1G 2G 3G

Frequency in Hz
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05 FCC PART 22 WCDMA850_H

20
10
0
0 FCC
-20
-30
13
o .40
o
£
© -50"
H |
)
-60 T
-70T
-80T
-9 T
-DoT
10 i i ; i i ; i i
3G 5G 6 7 8 9 10G 18G
Frequency in Hz
Report No.: Huawei Proprietary and Confidential Page 47 of 63

SYBH(Z-RF)20180719008002-2001-B

Copyright © Huawei Technologies Co., Ltd.



e

Huawe RF Test Report of JSN-L23

7.1.2 Test Band = WCDMAB850_ANT2

7.1.2.1 Test Mode = UMTS/TM1

-10 T ECC RSE 9KHZz30MHz -13dBm

Level in dBm

-110 T
9k 20 30 50 100k 200 300 500 M 2M 3M  5M 10M 20 30M
Frequency in Hz
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06 FCC PART 22 WCDMAS850_L
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7.1.3 Test Band = WCDMA1700_ANT1

7.1.3.1 Test Mode = UMTS/TM1

-10 T ECC RSE 9KHZz30MHz -13dBm

Level in dBm

-110 T
9k 20 30 50 100k 200 300 500 M 2M 3M  5M 10M 20 30M
Frequency in Hz
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18 FCC PART 27 WCDMA1700_L
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7.1.4 Test Band = WCDMA1700_ANT2

7.1.4.1 Test Mode = UMTS/TM1

-10 T ECC RSE 9KHZz30MHz -13dBm

Level in dBm

-110 T
9k 20 30 50 100k 200 300 500 M 2M 3M  5M 10M 20 30M
Frequency in Hz
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18 FCC PART 27 WCDMA1700_L
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7.1.5 Test Band = WCDMA1900_ANT1

7.1.5.1 Test Mode = UMTS/TM1

-10 T ECC RSE 9KHZz30MHz -13dBm

Level in dBm

-110 T
9k 20 30 50 100k 200 300 500 M 2M 3M  5M 10M 20 30M
Frequency in Hz
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12 FCC PART 24 WCDMA1900_L
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18G~26.5G RSE-T X-DIRECT OR ABOVE 1.5G PK

Levelin dBm
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7.1.6 Test Band = WCDMA1900_ANT2

7.1.6.1 Test Mode = UMTS/TM1

-10 T ECC RSE 9KHZz30MHz -13dBm

Level in dBm

-110 T
9k 20 30 50 100k 200 300 500 M 2M 3M  5M 10M 20 30M
Frequency in Hz
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12 FCC PART 24 WCDMA1900_L
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18G~26.5G RSE-T X-DIRECT OR ABOVE 1.5G PK
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8Appendix_H: Frequency Stability

8.1 For UMTS

8.1.1Frequency Error vs. Voltage:

T — e Test Test Test | Freq. Error | Freq.vs. rated -
Channel Temp. Volt. [Hz] [ppm]

VL -3.68 -0.00446 PASS

LCH TN VN -2.71 -0.00328 PASS

VH 0.90 0.00109 PASS

VL -4.84 -0.00578 PASS

WCDMAS850 | UMTS/TM1 MCH TN VN -2.59 -0.0031 PASS
VH 2.49 0.00298 PASS

VL -0.91 -0.00107 PASS

HCH TN VN -2.87 -0.00339 PASS

VH -4.01 -0.00474 PASS

VL 341 0.00199 PASS

LCH TN VN -1.26 -0.00074 PASS

VH 2.17 0.00127 PASS

VL 1.48 0.00085 PASS

WCDMA1700 | UMTS/TM1 MCH TN VN -1.34 -0.00077 PASS
VH 0.97 0.00056 PASS

VL 0.22 0.00013 PASS

HCH TN VN -3.85 -0.0022 PASS

VH 2.07 0.00118 PASS

VL 2.64 0.00142 PASS

LCH TN VN -2.01 -0.00109 PASS

VH -1.77 -0.00095 PASS

VL 3.28 0.00174 PASS

WCDMA1900 | UMTS/TM1 MCH TN VN 3.33 0.00177 PASS
VH 4.48 0.00238 PASS

VL 3.30 0.00142 PASS

HCH TN VN -0.14 -0.00109 PASS

VH 1.16 -0.00095 PASS
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8.1.2Frequency Error vs. Temperature:

Test Test Test Freq. Error | Freq. vs. rated :
Test Band Test Mode Verdict
Channel | Volt. Temp. [Hz] [ppm]
-30 -3.82 -0.00462 PASS
-20 -1.65 -0.00199 PASS
-10 -3.85 -0.00466 PASS
0 -1.90 -0.00229 PASS
LCH VN 10 4.35 0.00526 PASS
20 -2.71 -0.00328 PASS
30 2.73 0.00331 PASS
40 -1.44 -0.00174 PASS
50 0.87 0.00105 PASS
-30 -4.93 -0.00589 PASS
-20 0.44 0.00052 PASS
-10 -5.65 -0.00676 PASS
0 -3.25 -0.00389 PASS
WCDMAS850 | UMTS/TM1 MCH VN 10 0.95 0.00114 PASS
20 -2.59 -0.0031 PASS
30 -4.27 -0.00511 PASS
40 -3.18 -0.0038 PASS
50 -5.40 -0.00646 PASS
-30 1.34 0.00158 PASS
-20 -1.83 -0.00216 PASS
-10 -1.82 -0.00215 PASS
0 -4.51 -0.00533 PASS
HCH VN 10 -1.00 -0.00118 PASS
20 -2.87 -0.00339 PASS
30 -0.22 -0.00026 PASS
40 -2.62 -0.00309 PASS
50 1.42 0.00167 PASS
-30 0.24 0.00014 PASS
-20 -2.46 -0.00144 PASS
-10 2.40 0.0014 PASS
0 5.36 0.00313 PASS
LCH VN 10 1.74 0.00101 PASS
WCDMA1700 | UMTS/TM1 20 -1.26 -0.00074 PASS
30 0.33 0.00019 PASS
40 3.57 0.00208 PASS
50 151 0.00088 PASS
MCH VN -30 -3.33 -0.00192 PASS
-20 0.06 0.00003 PASS
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Test Test Test Freq. Error | Freq. vs. rated .
Test Band Test Mode Verdict
Channel | Volt. Temp. [Hz] [ppm]
-10 4.55 0.00263 PASS
0 -2.83 -0.00163 PASS
10 1.06 0.00061 PASS
20 -1.34 -0.00077 PASS
30 -5.70 -0.00329 PASS
40 2.36 0.00136 PASS
50 -0.17 -0.0001 PASS
-30 -2.30 -0.00131 PASS
-20 -1.79 -0.00102 PASS
-10 2.25 0.00129 PASS
0 -3.13 -0.00178 PASS
HCH VN 10 -0.24 -0.00013 PASS
20 -3.85 -0.0022 PASS
30 -3.17 -0.00181 PASS
40 -0.64 -0.00037 PASS
50 2.35 0.00134 PASS
-30 0.29 0.00015 PASS
-20 4.68 0.00253 PASS
-10 0.35 0.00019 PASS
0 0.52 0.00028 PASS
LCH VN 10 4.88 0.00263 PASS
20 -2.01 -0.00109 PASS
30 5.53 0.00298 PASS
40 2.19 0.00118 PASS
50 1.30 0.0007 PASS
-30 1.80 0.00095 PASS
-20 -2.42 -0.00129 PASS
WCDMA1900 | UMTS/TM1 10 094 00005 PASS
0 -1.87 -0.001 PASS
MCH VN 10 4.76 0.00253 PASS
20 3.33 0.00177 PASS
30 -3.32 -0.00177 PASS
40 8.12 0.00432 PASS
50 3.45 0.00183 PASS
-30 -2.07 -0.00109 PASS
-20 1.57 0.00082 PASS
HCH VN -10 -1.85 -0.00097 PASS
0 -2.65 -0.00139 PASS
10 5.12 0.00268 PASS
20 -0.14 0.00007 PASS
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Test Test Test Freq. Error | Freq. vs. rated :
Test Band Test Mode Verdict
Channel | Volt. Temp. [Hz] [ppm]
30 0.15 0.00008 PASS
40 5.70 0.00299 PASS
50 0.39 0.0002 PASS
END
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