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WWAN Antenna Information
ThinkPad X13 Gen 3 Series

[Speed antenna]

Platform

Platform owner

Lenovo(Japan) Limited

Platform name

ThinkPad X13 Gen 3

Regulatory Model name

(Compliance ID)

TPO0131C *, TP00131D* (* = 0 -9, A-Z, a-z, or blank)

ODM

LCFC

Target Launch Date

2022/ 03/ 31

Tx Antenna

Brand name

Speed

Parts Number

Main Antenna:

Main Antenna:

Auxiliary Antenna:

Auxiliary Antenna:

MIMO1 Antenna

MIMO1 Antenna

MIMO2 Antenna

MIMOZ2 Antenna

Transmitter Module

WWAN Module

Model: Fibocom FM350-GL FCC ID: ZMOFM350GL

IC: :21374-FM350GL

Model: Fibocom L860-GL-16 FCC ID: ZMOL860GL16

IC: :21374-L.860GL16

Model: Quectel EM05-G

FCC ID: XMR2021EM05G
IC: 10224A-2021EMO5G

Revision history

Revision number

Date

Description

1

2020/ xx/ xx

Initial release
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; r ; [ Gfesi =EM05G & L860-GL-16 & FM350GL
Section 1. Antenna Assembly Specifications  Veiow= emosc
1 Blue =FM350GL
. 1 =
Main Antenna \ Gray = No Support Plan
- - > T m e s s s s mm == -
Pt Cabl Peak Gain
Antenna Part Antenna | Cable Assembly Part Frequency avle (including cable loss)
Manufacturer . Loss - -
Number Type |Number and Information (MHz) (dB) Horizontal | Vertical
(dBi) (dBi)
EU/ANZ/CN/Japan 1920.00 | -0.4 1.1 5.5
UMTS/HSPA
(UMTS 2100, Band 1) 1950.00 | -0.4 1.3 -6.7
(UE-UTRA, Band 1.n1) [ 108000 | 04 | 13 6.7
FCC Part 24
T ey 1850.00 | -0.4 -1.4 -6.6
(GSM 1900) . . )
UMTS/HSPA/EVDO i 0.4 ! R
(UMTS1900, Band 2)
(UE-UTRA, Band 2, n2) | 191000 | -04 ] -0.7 e
EU/ANZ/CN/Japan 1710.00 | -0.3 -0.7 5.4
GSM/GPRS/EDGE
(GSM 1800, Band 3) 174750 | -0.3 0.1 -6.0
(UB-UTRA, Band 3,n3) [ 476500 | 03 | 15 68
FCC Part 27 1710.00 | -0.3 -0.7 5.4
UMTS(AWS) / HSPA -
(UMTS, Band 4) 1732.50 0.3 -0.8 -6
(UE-UTRA , Band 4) 1755.00 | -0.3 -0.7 -6.2
FCC Part 22
GSM/GPRS/EDGE e ek B
(GSM 850)
ANZ 83650 | -0.3 -0.6 -85
(UMTS850, Band 5)
(UE-UTRA, Band 5,n5) | 84900 | -03 ] -07 -9
1. Cable PIN: sapan 830.00 | -0.3 -0.5 -85
SY113L/50-015 or (UMTS, Band 6) 835.00 | -03 0.1 -8.4
compatible 84000 | -03 | 0.2 -85
2. Diameter:1.13mm
C33001YN 50 ohm coaxial FCC Part 27 2500.00 | -0.4 0.6 -8.4
" Speed — cable CA/EU/ANZ 2535.00 | -0.4 0.5 -8.4
3.Cable length: (UE-UTRA, Band 7,n7) [ 257000 | 0.2 06 =
126 mm . . .
4. Connector P/N: EU/ANZ/Japan 880.00 | -0.3 2.4 9.1
20565-001R-13 or UMTS/HSPA " " "
compatible (UMTS 900, Band 8) 897.50 0.3 2.3 8.9
(UE-UTRA, Band 8, n8) 915.00 | -0.3 -15 -85
18449 | -0.4 1.7 -6.4
Japan
(WCDMA, Band 9) 18625 | -0.4 1.0 -6.3
18799 | -0.4 0.7 5.3
FCC Part 27 699.00 | -0.2 -3.4 5.6
(UE-UTRA , Band 12, 70750 | -0.2 -3.0 -5.7
n12) 716.00 | -0.2 -3.3 5.1
FCC Part 27 777.00 | -0.2 1.1 -7.0
782.00 | -0.2 -0.5 -6.5
(UE-UTRA, Band 13) 787.00 | 03 | -0.7 7.0
788.00 | -03 -0.7 7.1
FCC Part 90
(UE-UTRA, Band 14) 793.00 | -03 0.4 7.1
798.00 | -0.3 -0.3 -7.0
FCC Part 27 704.00 | -0.2 -3.2 -5.8
71000 | -0.2 3.1 -5.4
(UE-UTRA Band 17) 71600 | 02 | 33 5.1
815.00 | -0.3 -1.0 7.4
Japan
(UE-UTRA, Band 18) 82250 | -0.3 -1.4 -85
830.00 | -0.3 -0.5 -8.5
Japan 830.00 | -0.3 -0.5 -85
, Ban 83750 | -0.3 0.1 -8.6
(UMTS, Band 19)
(UE-UTRA, Band 19) 84500 | -03 | o2 8.5
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EU 83200 | -03 | -0.1 8.4
(UE-UTRA, Band 20, | 84700 -03 | 01 8.9
n20) 862.00 | -03 | -0.2 -9.0
CCC part 24 1850.00 | 04 | -1.4 56
188250 | -04 | 07 5.3
(UE-UTRA, Band 25) [Toreoo T oa T o2 =
e — 814.00 | -03 | 1.1 75
83150 | -03 | -0.6 8.4
(UE-UTRA, Band 26) ool o5 T o0 S
EUIANZIJapan 703.00 | -02 | 3.3 5.7
(UE-UTRA, Band 28, 72550 | -02 | -2.6 5.0
n2s) 74800 | 02 | -1.7 5.4
FCC Part 27 717.00 | 02 | -3.2 5.1
CA
TR B 5 72250 | -02 | -2.7 5.0
* Down link only 728.00 -0.2 -2.8 -5.1
FCC Part 27 230500 | -04 | 07 71
231000 | -04 | 08 7.2
(UE-UTRA,Band 30) [“531500 | -04 | 0.7 75
U 145200 | 03 | 03 6.6
(LTE, Band 32) 147400 | 03 | 05 6.6
* Down link only 149600 | 03 | 0.9 6.8
201000 | -0.4 | 1.9 6.4
EU
72 B 24 201750 | -0.4 | 1.9 6.5
202500 | -0.4 | 16 71
CU/CN 257000 | -0.4 | 06 7
(UE-UTRA, Band 38, | 2595.00 | -0.4 | 0.9 5.6
n38) 2620.00 | -0.4 | 0.8 5.9
188000 | -04 | -1 55
CN
(TD-SCDMA. Band 39) | 190000 | 04 | 12 4.7
192000 | 04 | 11 55
230000 | -0.4 | 16 6.9
EU/ANZ/CN
(UE-UTRA, Band 40) | 235000 | 04 15 8.9
240000 | -0.4 | 19 7.9
FCC Part 27 249600 | -04 | 08 8.4
US/CN/Japan
(UEUTRA, band 41, | 259800 04 | o8 5.6
n41) 269000 | -04 | 07 4.8
FCC Part 96 340000 | -05 | -07 71
CA/EU/Japan 350000 | -05 | 08 8.9
(LTE Band 42) 360000 | -05 | 03 6.2
360000 | -05 | 03 -6.2
LTE Band 43 370000 | -05 | 05 4.3
380000 | -05 | 02 5.3
FCC Part 15,90, 95 | 5150.00 | -0.6 | -3.0 3.8
(LTE Band 46) y -
TD Unlicensed, LAA 5537.00 0.6 03 e
RCV only 592500 | -0.7 | -0.9 3.1
355000 | -05 | 02 74
FCC Part 96
e 0 362500 | -05 | 05 55
370000 | -05 | 05 4.3
171000 | -03 | 07 5.4
FCC Part 27
(LTE. Bang 6. nes) | 174500 ] 03 | 08 6
1780.00 | -03 | 07 7.3
663.00 | 02 | -2.7 5.4
FCC Part 24, 27
(e B T D 68050 | -02 | -3.3 7.0
698.00 | -02 | -35 5.6
330000 | -05 | -03 7.3
FCC/EU/CN/IP
A i 375000 | -05 | 09 4.8
4200.00 | -06 | 02 5.2
EU/CN/JP 330000 | -05 | -03 7.3
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(5G NR Band 78) 3550.00 | 05 | 0.2 7.4
3800.00 | 05 | o2 53

440000 | -06 | -36 6.1

(56 N%NéJaFr: 4 79) 470000 | -06 | -1.2 6.3
5000.00 | 0.6 | -1.6 3.0

144790 | 03| 04 6.3

145540 | 03 | -01 6.8

146290 | 03 | -01 72

815.00 | 03 | -1.0 7.4

82470 | 03 | -14 8.7

Japan 836.52 | -0.3 0.1 -8.5
(UE'UTJRaAp’ a'?]a”d el 84831 | 03| -02 9.0
J-CDMA 870.00 | 03 | -09 9.4
880.20 | 03 | 24 9.1

go7.60 | 03 | -22 8.9

91480 | 03 | -15 -85

92500 | 03 | -20 9.3

940.00 | 03 | -17 9.2

192240 | 04 [ 11 5.9

S 195000 | 04 | 13 6.7
197760 | 04 | 13 6.5

4/81



MIMO Antenna
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Cabl Peak Gain
Antenna Part Manufacturer Antenna | Cable Assembly Part Frequency Léci)sse (including cable loss)
Number Type |Number and Information (MHz) (dB) Horizontal | Vertical
(dBi) (dBi)
EU/ANZ/CN/Japan AN || e e
UMTS/HSPA
(UMTS 2100, Band 1) | 195000 | -1.1 2.4 2.2
(UE-UTRA, Band 1,n1) | 198000 | -1.2 26 | 17
FCC Part 24
GSM/GPRS/EDGE 1850.00 -1.1 -1.8 -0.9
(GSM 1900) . . .
UMTS/HSPA/EVDO 1880.00 1.1 0.2 1.0
(UMTS1900, Band 2) ) ) _
(UE-UTRA, Band 2, n2) 1910.00 1.1 0.9 11
EU/ANZ/CN/Japan | Ay R
GSM/GPRS/EDGE
(GSM 1800, Band 3) 1747.50 -1.1 -0.4 -1.2
(UE-UTRA, Band 3,n3) [ 426500 [ _11 1.7 11
FCC Part 27 1710.00 -1.1 -1.0 -2.4
UMTS(AWS) / HSPA - - -
(UMTS, Band 4) 1732.50 1.1 0.8 1.8
(UE-UTRA , Band 4) 1755.00 -1.1 0.7 -0.7
FCC Part 22
GSM/GPRS/EDGE 824.00
(GSM 850)
ANZ 836.50
(UMTS850, Band 5)
(UE-UTRA, Band 5,n5) | 849:00
830.00
Japan
835.00
1. Cable P/N: (UMTS, Band 6)
SY113L/50-015 or 840.00
c.ompatlble ECC Part 27 2500.00 -1.3 0.4 -3.8
2. Diameter:1.13mm CA/EU/ANZ 2535.00 | -1.3 0.3 -3.7
50 ohm coaxial UE-UTRA, Band 7, n7
DC33001RF30 Speed PIFA cable ¢ ) [ 257000 13 = =
3.Cable length: EU/ANZ/Japan 880.00
458 mm UMTS/HSPA PTG
4. Connector P/N: (UMTS 900, Band 8)
20565-001R-13 or (UE-UTRA, Band 8, n8) 915.00
compatible 1844.9
Japan
(WCDMA, Band 9) foaes
1879.9
FCC Part 27 699.00
(UE-UTRA , Band 12, e
n12) 716.00
FCC Part 27 ST
782.00
(UE-UTRA, Band 13) 787.00
788.00
FCC Part 90
(UE-UTRA, Band 14) iy
798.00
FCC Part 27 e
710.00
(UE-UTRA, Band 17) 716.00
815.00
Japan
(UE-UTRA, Band 18) |—822:50
830.00
Japan 830.00
(UMTS, Band 19) 837.50
(UE-UTRA, Band 19) 345.00
EU 832.00
(UE-UTRA, Band 20, 847.00
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n20) 862.00
N 1850.00 | -1.1 0.7 1.0
1882.50 | -1.1 1.9 0.6
(UE-UTRA, Band 25) [T91500 | -1.1 15 0.2
FCC Part 90, 22H 814.00
831.50
(UE-UTRA, Band 26) 329,00
EU/ANZ/Japan 703.00
(UE-UTRA, Band 28, 725.50
n2e) 748.00
FCC Part 27 717.00
CA
(UE-UTRA, Band 29) jesi
* Down link only 728.00
=56 B 2305.00 | -1.2 0.7 5.4
2310.00 | -1.3 0.6 5.0
(UE-UTRA, Band 30) ["531500 [ -1.3 1.0 4.9
= 1452.00
(LTE, Band 32) 1474.00
* Down link only 1496.00
2010.00
EU
(LTE Band 34) AU E
2025.00
—UEy 2570.00 | -1.3 05 2.7
(UE-UTRA, Band 38, | 2595.00 | -1.3 0.2 26
n38) 2620.00 | -1.3 03 3.0
1880.00
CN
(TD-SCDMA, Band 39) | 1200-00
1920.00
2300.00 | -1.2 0.5 5.0
EU/ANZ/CN
(UE-UTRA, Band 40) | 235000 | 1.3 0.4 4.1
2400.00 | -1.3 0.0 4.4
FCC Part 27 2496.00 | -1.3 0.1 4.1
US/CN/Japan
(UE-UTRA band 41, | 259300 | 13 03 25
na1) 2690.00 | -1.4 0.3 3.0
—— 3400.00 | -1.6 0.7 1.0
CA/EU/Japan 3500.00 | -1.6 0.6 17
(LTE Band 42) 3600.00 | -1.6 0.4 2.0
3600.00 | -1.6 0.4 2.0
LTE Band 43 3700.00 | -1.6 0.8 26
3800.00 | -1.7 03 12
FCC Part 15, 90, 95 5150.00
(LTE Band 46)
TD Unlicensed, LAA 5537.00
RCV only 5925.00
3550.00 | -1.6 0.6 2.0
FCC Part 96
(7= B ) 3625.00 | -1.6 0.8 EE
3700.00 | -1.6 0.8 26
1710.00 | -1.1 1.0 2.4
FCC Part 27
(LTE, Band 66, n6e) | 174500 | -1 -0.4 1.2
1780.00 | -1.1 16 0.7
663.00
FCC Part 24, 27
(LTE Band 71, n71) cEflEl
698.00
3300.00 | -1.5 0.6 0.1
FCC/EU/CN/IP
B B 7 3750.00 | -1.7 05 15
4200.00 | -1.8 0.7 13
3300.00 | -15 0.6 0.1
EU/CN/JP
56 NRiBanl5) 3550.00 | -1.6 0.6 2.0
3800.00 | -1.7 0.3 1.2
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4400.00 -1.8 0.8 0.0
4700.00 -1.9 0.5 0.2
5000.00 -1.9 -0.5 0.4

CN/JP
(5G NR Band 79)

1477.90
1455.40
1462.90
815.00
824.70

Japan 836.52
(UE-UTRA, Band 21) 848 31
Japan
J-CDMA 870.00

880.20
897.60
914.80
925.00
940.00

1922.40
1950.00
1977.60

Japan
J-CDMA
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Section 2. Dimensioned Photos or Drawings of Antennas

Main Antenna Dimensioned Drawing:
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Aux Antenna Dimensioned Drawing:

aC TAPE 03

Aux Antenna Photo:

Overall view
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MIMO1 Antenna Dimensioned Drawing:
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MIMO?2 Antenna Dimensioned Drawing:
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Trade Name: Speed

Model No.: DC33001YNOO (Main)
DC33001YNOO (Aux)
DC33001RF20 (MIMO1)
DC33001RF30 (MIMO2)

Front view
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Trade Name: Speed

Model No.: DC33001YNOO (Main)
DC33001YNOO (Aux)
DC33001RF20 (MIMO1)
DC33001RF30 (MIMO2)

Back view
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<Front View>

Trade Name: Speed
Model No.: DC33001YNOO (WWAN Main)

Front view — Far
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Front view — Near
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Trade Name: Speed
Model No.: DC33001RF20 (WWAN MIMO1)

Front view — Far
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Front view — Near
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<Back View>

Trade Name: Speed
Model No.: DC33001YNOO (WWAN Main)

Back view — Far Back view — Near
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Trade Name: Speed
Model No.: DC33001RF20 (WWAN MIMO1)

Back view — Far Back view — Near
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Section 3. Radiation characteristics of antenna

Antenna Gain and Radiation Pattern Measuring Structure Diagram
6=0°

z A

$=180°
6=90°

0=180°
X =0
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Radiation characteristic in 1920MHz ~ 1980MHz (EU/ANZ/CN/JP: UMTS/HSDPA, Band 1,

n1)

Main antenna: 1920.00 MHz

1920MHz
330 30
60
300
1920.00 MHz
Horizontal Peak (dBi) 11 300deg 270 90
Vertical Peak(dBi) -5.5 135deg
— H
120
240
—/
210 150
H+V
Main antenna: 1950.00 MHz
1950MHz
330 30
60
300
1950.00 MHz
Horizontal Peak (dBi) 1.3 300deg 570 90
Vertical Peak(dBi) -6.7 135deg
120=—H
240
e \/
210 150
e H4V
Main antenna: 1980.00 MHz
1980MHz
330 30
60
300
1980.00 MHz
Horizontal Peak (dBi) 1.3 300deg 570 90
Vertical Peak(dBi) -6.7 130deg
240 120——H
210 150 v
s H4+\/
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Lenovo Japan LLC., Date: June dd, 2020
Document Number: UY100-XX-XXXX-XX

Radiation characteristic in 1850MHz ~ 1910MHz (FCC Part 24 PCS, Band 2, n2)

Main antenna: 1850.00 MHz

0
1850MHz
330 30
60
300
1850.00 MHz
Horizontal Peak (dBi) -1.4 295deg 270 90
Vertical Peak(dBi) -6.6 140deg
240 ‘ R
1o 150 —V
80

e H4V

Main antenna: 1880.00 MHz

1880.00 MHz
Horizontal Peak (dBi) -1 300deg
Vertical Peak(dBi) -5.5 | 140deg

Main antenna: 1910.00 MHz

1910.00 MHz
Horizontal Peak (dBi) -0.7 300deg
Vertical Peak(dBi) -5.5 | 135deg
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Lenovo Japan LLC., Date: June dd, 2020
Document Number: UY100-XX-XXXX-XX

Radiation characteristic in 1710MHz ~ 1785MHz (EU/ANZ/CN/JP: UE-UTRA, Band 3, n3)

Main antenna: 1710.00 MHz

1710MHz

1710.00 MHz
Horizontal Peak (dBi) | -0.7 300deg 270 90
Vertical Peak(dBi) -5.4 | 130deg

e H4+\/
Main antenna: 1747.50 MHz
0
1747.5MHz
330 30
60
300
1747.50 MHz
Horizontal Peak (dBi) -0.1 300deg 270 20
Vertical Peak(dBi) -6.0 | 150deg
120
240 H
210 150 —V
0
e H+\/
Main antenna: 1785.00 MHz
0
1785MHz
330 30
60
300
1785.00 MHz
Horizontal Peak (dBi) 15 300deg 270 90
Vertical Peak(dBi) -6.8 | 145deg
120
240 H
210 150 —_—V
80
H+V
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Lenovo Japan LLC., Date: June dd, 2020
Document Number: UY100-XX-XXXX-XX

Radiation characteristic in 1710MHz ~ 1755MHz (FCC Part 27 UMTS(AWS), Band 4)

Main antenna: 1710.00 MHz

1710MHz

1710.00 MHz
Horizontal Peak (dBi) | -0.7 300deg 270 90
Vertical Peak(dBi) -5.4 | 130deg

e H4V
Main antenna: 1732.50 MHz
° 1732.5MHz
330 30
60
300
1732.50 MHz
Horizontal Peak (dBi) -0.8 300deg 270 90
Vertical Peak(dBi) -6 150deg
120
240 —
210 150 —/
0
H+V
Main antenna: 1755.00 MHz
° 1755MHz

1755.00 MHz
Horizontal Peak (dBi) -0.7 300deg 270 90
Vertical Peak(dBi) -6.2 145deg
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Lenovo Japan LLC., Date: June dd, 2020
Document Number: UY100-XX-XXXX-XX

Radiation characteristic in 824MHz ~ 849MHz (FCC Part 22 Cellular, Band 5, n5)

Main antenna: 824.00 MHz

0
824MH:z
330 30
60
300
824.00 MHz
Horizontal Peak (dBi) | -1.4 275deg 270 90
Vertical Peak(dBi) -8.6 | 345deg
240 120——H
—_—
1o 150
80
s H+\/
Main antenna: 836.50 MHz
0
836.5MHz
330 30
60
300
836.50 MHz
Horizontal Peak (dBi) | -0.6 280deg 270 90
Vertical Peak(dBi) -8.5 | 185deg
120
240
e H
210 150 —\
0
e H4V

Main antenna; 849.0 MHz

849MHz

849.0 MHz
Horizontal Peak (dBi) | -0.7 285deg 90
Vertical Peak(dBi) -9 240deg
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Lenovo Japan LLC., Date: June dd, 2020
Document Number: UY100-XX-XXXX-XX

Radiation characteristic in 830MHz ~ 840MHz (Japan, Band 6)

Main antenna: 830.00 MHz

830MHz
330 30
60
300
830.00 MHz
Horizontal Peak (dBi) | -0.5 275deg 270 90
Vertical Peak(dBi) -8.5 | 345deg
120
240
— H
210 150 —/
80
H+V
Main antenna: 835.00 MHz
0
835MH:z
330 30
60
300
835.00 MHz
Horizontal Peak (dBi) 0.1 280deg 270 90
Vertical Peak(dBi) -8.4 | 185deg
120
240
——H
210 150 —_—
0
s H+\/
Main antenna: 840.00 MHz
0
840MHz
330 30
60
300
840.00 MHz
Horizontal Peak (dBi) 0.2 280deg 270 90
Vertical Peak(dBi) -8.5 | 215deg
120
240
e H
210 150 —/
80
e H4V
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Lenovo Japan LLC., Date: June dd, 2020
Document Number: UY100-XX-XXXX-XX

Radiation characteristic in 2500MHz ~ 2570MHz (CA/EU/ANZ UE-UTRA, Band 7, n7)

Main antenna: 2500.00 MHz

2500.00 MHz
Horizontal Peak (dBi) 0.6 280deg
Vertical Peak(dBi) -8.4 | 250deg

Main antenna: 2535.00 MHz

330

300

270

240

210

80

30

150

2500MHz

60

90

2535.00 MHz
Horizontal Peak (dBi) 0.5 280deg
Vertical Peak(dBi) -8.4 | 250deg

Main antenna: 2570.00 MHz

330

300

270

240

210

30

150

2535MHz

60

90

2570.00 MHz
Horizontal Peak (dBi) 0.6 285deg
Vertical Peak(dBi) -7 255deg

330

300

270

240

210

80

30

150

2570MHz

60

90
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Radiation characteristic in 880MHz ~ 915MHz (EU/ANZ/JP: Band 8, n8)

Main antenna: 880.00 MHz

Lenovo Japan LLC., Date: June dd, 2020
Document Number: UY100-XX-XXXX-XX

330

300

270

240

210

80

30

150

880MHz

60

90

120

—\[

e H4+\/

330

300

270

240

210

30

150

897.5MHz

60

90

880.00 MHz
Horizontal Peak (dBi) | -2.4 345deg
Vertical Peak(dBi) -9.1 | 290deg
Main antenna: 897.50 MHz
897.50 MHz
Horizontal Peak (dBi) -2.3 320deg
Vertical Peak(dBi) -8.9 | 295deg
Main antenna: 915.00 MHz
915.00 MHz
Horizontal Peak (dBi) -1.5 320deg
Vertical Peak(dBi) -8.5 | 290deg

330

300

270

240

210

80

30

150

915MHz

60

90
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Lenovo Japan LLC., Date: June dd, 2020
Document Number: UY100-XX-XXXX-XX

Radiation characteristic in 1844.9MHz ~ 1879.9MHz (Japan, Band 9)

Main antenna: 1844.90 MHz

1844.9MHz
330 30
60
300
1844.90 MHz
Horizontal Peak (dBi) 1.7 295deg 270 90
Vertical Peak(dBi) -6.4 | 145deg
120
240
e H
210 I 150 —_—V
80
s H4+\
Main antenna: 1862.50 MHz
0
1862.5MH:z
330 30
60
300
1862.50 MHz
Horizontal Peak (dBi) 1.0 295deg 270 90
Vertical Peak(dBi) -6.3 140deg
120
240 ’
210 150 —\/
0
e H4+\/
Main antenna: 1879.90 MHz
0
1879.9MH:z
330 30
60
300
1879.90 MHz
Horizontal Peak (dBi) 0.7 295deg 270 ElY
Vertical Peak(dBi) -5.3 140deg
120
240 "
210 150 —/
80
e H4V
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Lenovo Japan LLC., Date: June dd, 2020
Document Number: UY100-XX-XXXX-XX

Radiation characteristic in 699MHz ~ 716MHz (FCC Part 27 UE-UTRA, Band 12, n12)

Main antenna: 699.00 MHz

699.00 MHz
Horizontal Peak (dBi) | -3.4 270deg
Vertical Peak(dBi) -5.6 | 315deg

Main antenna: 707.50 MHz

330

300

270

240

210

30

150
80

699MHz

60

90

707.50 MHz
Horizontal Peak (dBi) -3.0 265deg
Vertical Peak(dBi) -5.7 | 345deg

Main antenna: 716.00 MHz

330

300

270

240

210

30

150

707.5MHz

60

90

716.00 MHz
Horizontal Peak (dBi) -3.3 260deg
Vertical Peak(dBi) -5.1 | 345deg

330

300

270

240

210

30

150

80

716MHz

60

90
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Lenovo Japan LLC., Date: June dd, 2020
Document Number: UY100-XX-XXXX-XX

Radiation characteristic in 776 MHz ~ 787MHz (FCC Part 27 UE-UTRA, Band 13)

Main antenna: 777.00 MHz

777.00 MHz
Horizontal Peak (dBi) | -1.1 265deg
Vertical Peak(dBi) -7.0 350deg

Main antenna: 782.00 MHz

330

300

270

240

210

30

150
80

777MHz

60

90

782.00 MHz
Horizontal Peak (dBi) -0.5 265deg
Vertical Peak(dBi) -6.5 | 350deg

Main antenna: 787.00 MHz

330

300

270

240

210

30

150

782MHz

60

90

787.00 MHz
Horizontal Peak (dBi) -0.7 270deg
Vertical Peak(dBi) -7.0 350deg

330

300

270

240

210

30

150
80

787MHz

60

90
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Lenovo Japan LLC., Date: June dd, 2020
Document Number: UY100-XX-XXXX-XX

Radiation characteristic in 788MHz ~ 798MHz (FCC Part 90 UE-UTRA, Band 14)

Main antenna: 788.00 MHz

788.00 MHz
Horizontal Peak (dBi) | -0.7 270deg
Vertical Peak(dBi) -7.1 | 350deg

Main antenna: 793.00 MHz

330

300

270

240

210

80

30

150

788MHz

60

90

793.00 MHz
Horizontal Peak (dBi) -0.4 270deg
Vertical Peak(dBi) -7.1 | 350deg

Main antenna: 798.00 MHz

330

300

270

240

210

30

150

793MHz

60

90

798.00 MHz
Horizontal Peak (dBi) -0.3 270deg
Vertical Peak(dBi) -7.0 350deg

330

300

270

240

210

80

30

150

798MHz

60

90

120
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Lenovo Japan LLC., Date: June dd, 2020
Document Number: UY100-XX-XXXX-XX

Radiation characteristic in 704MHz ~ 716MHz (FCC Part 27H UE-UTRA, Band 17)

Main antenna: 704.00 MHz

704MHz
330 30
60
300
704.00 MHz
Horizontal Peak (dBi) | -3.2 270deg 270 90
Vertical Peak(dBi) -5.8 | 315deg
120
240
210 150 —H
80 —/
s H+\/
Main antenna: 710.00 MHz
0
710MHz
330 30
60
300
710.00 MHz
Horizontal Peak (dBi) -3.1 260deg 270 90
Vertical Peak(dBi) -5.4 | 345deg
120
240
210 150 o= H
0 —\/
e H4V
Main antenna: 716.00 MHz
0
716MHz
330 30
60
300
716.00 MHz
Horizontal Peak (dBi) -3.3 260deg 270 90
Vertical Peak(dBi) -5.1 | 345deg
120
240
~
210 150 —H
80 —/
e H4V
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Lenovo Japan LLC., Date: June dd, 2020
Document Number: UY100-XX-XXXX-XX

Radiation characteristic in 815MHz ~ 830MHz (Japan, Band 18)

Main antenna: 815.00 MHz

330

300

270

240

210
80

815MHz

30

60

90

120

150 — H

—\/

s H 4/

330

300

270

240

210

822.5MHz

30

60

90

120

815.00 MHz
Horizontal Peak (dBi) | -1.0 270deg
Vertical Peak(dBi) -7.4 | 345deg
Main antenna: 822.50 MHz
822.50 MHz
Horizontal Peak (dBi) -1.4 275deg
Vertical Peak(dBi) -8.5 | 345deg
Main antenna: 830.00 MHz
830.00 MHz
Horizontal Peak (dBi) -0.5 275deg
Vertical Peak(dBi) -8.5 | 345deg

330

300

270

240

210
80

830MHz

30

60

90

120

150 — H

—\/

e H4V
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Lenovo Japan LLC., Date: June dd, 2020
Document Number: UY100-XX-XXXX-XX

Radiation characteristic in 830MHz ~ 845MHz (Japan, Band 19)

Main antenna: 830.00 MHz

330

300

270

240

210
80

30

150

830MHz

60

90

120

330

300

270

240

210

30

150

837.5MHz

60

90

120

830.00 MHz
Horizontal Peak (dBi) | -0.5 275deg
Vertical Peak(dBi) -8.5 | 345deg
Main antenna: 837.50 MHz
837.50 MHz
Horizontal Peak (dBi) 0.1 280deg
Vertical Peak(dBi) -8.6 | 185deg
Main antenna: 845.00 MHz
845.00 MHz
Horizontal Peak (dBi) 0.2 280deg
Vertical Peak(dBi) -8.5 | 235deg

330

300

270

240

210
80

30

150

845MHz

60

90

120

—\ [

s H4+\/
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Lenovo Japan LLC., Date: June dd, 2020
Document Number: UY100-XX-XXXX-XX

Radiation characteristic in 832MHz ~ 862MHz (EU UE-UTRA, Band 20, n20)

Main antenna: 832.00 MHz

0
832MH:z
330 30
60
300
832.00 MHz
Horizontal Peak (dBi) -0.1 280deg 270 90
Vertical Peak(dBi) -8.4 | 345deg
120
240
210 150 —H
80 —/
H+V
Main antenna: 847.00 MHz
0
847MHz
330 30
60
300
847.00 MHz
Horizontal Peak (dBi) -0.1 285deg 270 90
Vertical Peak(dBi) -8.9 | 240deg
120
240
210 150 —H
0 —/
e H+\/

Main antenna: 862.00 MHz

862MHz

862.00 MHz
Horizontal Peak (dBi) -0.2 280deg 90
Vertical Peak(dBi) -9.0 | 240deg
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Lenovo Japan LLC., Date: June dd, 2020
Document Number: UY100-XX-XXXX-XX

Radiation characteristic in 1850MHz ~ 1915MHz (FCC Part 24 UE-UTRA, Band 25)

Main antenna: 1850.00 MHz

1850MHz
330 30
60
300
1850.00 MHz
Horizontal Peak (dBi) | -1.4 295deg 270 90
Vertical Peak(dBi) -6.6 140deg
120
240
210 150 —H
80 —/
s H+\/
Main antenna: 1882.50 MHz
0
1882.5MH:z
330 30
60
300
1882.50 MHz
Horizontal Peak (dBi) -0.7 300deg 270 90
Vertical Peak(dBi) -56.3 140deg
120
240
210 150 —H
0 —\/
s H+\/
Main antenna: 1915.00 MHz
0
1915MHz
330 30
60
300
1915.00 MHz
Horizontal Peak (dBi) -0.4 300deg 270 90
Vertical Peak(dBi) -5 135deg
120
240
210 150 —H
80 —/
e H4V
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Lenovo Japan LLC., Date: June dd, 2020
Document Number: UY100-XX-XXXX-XX

Radiation characteristic in 814MHz ~ 849MHz (FCC Part 90, 22H UE-UTRA, Band 26)

Main antenna: 814.00 MHz

0
814MHz
330 30
60
300
814.00 MHz
Horizontal Peak (dBi) | -1.1 270deg 270 90
Vertical Peak(dBi) -7.5 345deg
120
240
210 150 —H
80 —/
s H+V
Main antenna: 831.50 MHz
0
831.5MHz
330 30
60
300
831.50 MHz
Horizontal Peak (dBi) -0.6 280deg 270 90
Vertical Peak(dBi) -8.4 | 345deg
120
240
210 150 —H
0 —\/
e H4V
Main antenna: 849.00 MHz
849MH:z
849.00 MHz
Horizontal Peak (dBi) -0.7 285deg 90
Vertical Peak(dBi) -9 240deg
120
——H
—\/
H+V

38/81



Lenovo Japan LLC., Date: June dd, 2020
Document Number: UY100-XX-XXXX-XX

Radiation characteristic in 703MHz ~ 748MHz (EU/ANZ/Japan UE-UTRA, Band 28, 28)

Main antenna: 703.00 MHz

0
703MH:z
330 30
60
300
703.00 MHz
Horizontal Peak (dBi) -3.3 270deg 270 90
Vertical Peak(dBi) -5.7 | 315deg
120
240
210 150 e H
80 —/
e H+V

Main antenna: 725.50 MHz

725.50 MHz
Horizontal Peak (dBi) -2.6 260deg 90
Vertical Peak(dBi) -5.0 | 345deg

e 4V
Main antenna: 748.00 MHz
0
748MHz
330 30
60
300
748.00 MHz
Horizontal Peak (dBi) -1.7 265deg 270 90
Vertical Peak(dBi) -5.4 | 345deg
120
240
210 150 —H
80 —/
s H 4V
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Lenovo Japan LLC., Date: June dd, 2020
Document Number: UY100-XX-XXXX-XX

Radiation characteristic in 717MHz ~ 728MHz (FCC Part 27 UE-UTRA, Band 29)

* Down link only

Main antenna: 717.00 MHz

717.00 MHz
Horizontal Peak (dBi) -3.2 260deg
Vertical Peak(dBi) -5.1 | 345deg

Main antenna; 722.50 MHz

330

300

270

240

210

717MHz

30

60

90

120

722.50 MHz
Horizontal Peak (dBi) -2.7 260deg
Vertical Peak(dBi) -5.0 | 345deg

Main antenna: 728.00 MHz

330

300

270

240

210
80

722.5MHz

30

60

90

120

150 e H

728.00 MHz
Horizontal Peak (dBi) -2.8 260deg
Vertical Peak(dBi) -5.1 | 345deg

330

300

270

240

210
80

728MHz

30

60

90

120

150 e
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Lenovo Japan LLC., Date: June dd, 2020
Document Number: UY100-XX-XXXX-XX

Radiation characteristic in 2305MHz ~ 2315MHz (FCC Part 27 UE-UTRA, Band 30)

Main antenna: 2305.00 MHz

2305.00 MHz
Horizontal Peak (dBi) 0.7 280deg
Vertical Peak(dBi) -7.1 | 230deg

Main antenna: 2310.00 MHz

2310MHz
330 30
60
300
2310.00 MHz
Horizontal Peak (dBi) 0.8 280deg 270 90
Vertical Peak(dBi) -7.2 | 280deg
120
240
210 150 —H
0 —\/
e H4V

Main antenna: 2315.00 MHz

2315.00 MHz
Horizontal Peak (dBi) 0.7 280deg
Vertical Peak(dBi) -7.5 280deg
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Lenovo Japan LLC., Date: June dd, 2020
Document Number: UY100-XX-XXXX-XX

Radiation characteristic in 1452MHz ~ 1496MHz (EU LTE, Band 32)

* Down link only

Main antenna: 1452.00 MHz

0
1452MHz
330 30
60
300
1452.00 MHz
Horizontal Peak (dBi) -0.3 295deg 270 90
Vertical Peak(dBi) -6.6 | 270deg
120
240
210 150 N
80 —\/
e HV

Main antenna; 1474.00 MHz

1474.00 MHz
Horizontal Peak (dBi) 0.5 300deg
Vertical Peak(dBi) -6.6 135deg

Main antenna: 1496.00 MHz

1496.00 MHz
Horizontal Peak (dBi) 0.9 300deg 270
Vertical Peak(dBi) -6.8 135deg

/]

4|
o "n,
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Lenovo Japan LLC., Date: June dd, 2020
Document Number: UY100-XX-XXXX-XX

Radiation characteristic in 2010MHz ~ 2025MHz (EU LTE, Band 34)

Main antenna: 2010.00 MHz

2010MHz

2010.00 MHz
Horizontal Peak (dBi) 1.9 300deg 270 90
Vertical Peak(dBi) -6.4 | 130deg

Main antenna: 2017.50 MHz

2017.50 MHz
Horizontal Peak (dBi) 1.9 300deg
Vertical Peak(dBi) -6.5 | 130deg

Main antenna: 2025.00 MHz

Y
N

2025.00 MHz
Horizontal Peak (dBi) 1.6 300deg
Vertical Peak(dBi) -7.1 | 130deg NN
W

2
NS
\ A
R

QXITATIN
0!V 5\\\:‘
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Lenovo Japan LLC., Date: June dd, 2020
Document Number: UY100-XX-XXXX-XX

Radiation characteristic in 2570MHz ~ 2620MHz (EU/CN UE-UTRA, Band 38, n38)

Main antenna: 2570.00 MHz

0
2570MHz
330 30
60
300
2570.00 MHz
Horizontal Peak (dBi) 0.6 285deg 270 90
Vertical Peak(dBi) -7 255deg
120
240
210 150 —H
80 —/
e H+V
Main antenna: 2595.00 MHz
0
2595MHz
330 30
60
300
2595.00 MHz
Horizontal Peak (dBi) 0.9 285deg 270 90
Vertical Peak(dBi) -5.6 | 320deg
120
240
210 150 —H
0 —\/
H+V

Main antenna: 2620.00 MHz

2620.00 MHz
Horizontal Peak (dBi) 0.8 280deg
Vertical Peak(dBi) -5.9 | 320deg
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Lenovo Japan LLC., Date: June dd, 2020
Document Number: UY100-XX-XXXX-XX

Radiation characteristic in 1880MHz ~ 1920MHz (CN TD-SCDMA, Band 39)

Main antenna: 1880.00 MHz

0
1880MHz
330 30
60
300
1880.00 MHz
Horizontal Peak (dBi) -1 300deg 270 £l
Vertical Peak(dBi) -5.5 140deg
120
240
210 150 —H
80 —_—
s H4+\/

Main antenna: 1900.00 MHz

1900MHz

1900.00 MHz
Horizontal Peak (dBi) 1.2 300deg 270 90
Vertical Peak(dBi) -4.7 140deg

e H 4V
Main antenna: 1920.00 MHz
0
1920MHz
330 30
60
300
1920.00 MHz
Horizontal Peak (dBi) 11 300deg 270 90
Vertical Peak(dBi) -5.5 | 135deg
120
240
210 150 —H
80 —/
H+V
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Lenovo Japan LLC., Date: June dd, 2020
Document Number: UY100-XX-XXXX-XX

Radiation characteristic in 2300MHz ~ 2400MHz (EU/ANZ/CN UE-UTRA, Band 40)

Main antenna: 2300.00 MHz

2300.00 MHz
Horizontal Peak (dBi) 1.6 280deg
Vertical Peak(dBi) -6.9 130deg

Main antenna: 2350.00 MHz

&

o
,;;/ZI‘ \I\\\t\::\\

W,
7%

N

\ 4¢$’

RN AL
‘\\f‘m\nimf' X
&7

2300MHz

2350.00 MHz
Horizontal Peak (dBi) 15 280deg
Vertical Peak(dBi) -8.9 | 350deg

Main antenna: 2400.00 MHz

300

270

240

330

210

30

150

2350MHz

60

90

120

2400.00 MHz
Horizontal Peak (dBi) 1.9 280deg
Vertical Peak(dBi) -7.9 250deg

300

270

240

330

210

80

30

150

2400MHz

60

90

120

—\ |

H+V

46/81




Lenovo Japan LLC., Date: June dd, 2020
Document Number: UY100-XX-XXXX-XX

Radiation characteristic in 2496MHz ~ 2690MHz (FCC Part 27 UE-UTRA, Band 41, n41)

Main antenna: 2496.00 MHz

2496.00 MHz
Horizontal Peak (dBi) 0.8 280deg
Vertical Peak(dBi) -8.4 | 255deg

Main antenna: 2593.00 MHz

330 30

300

270

240

210 150

80

2496MHz

60

90

120

—\ [

s H 4+\/

2593.00 MHz
Horizontal Peak (dBi) 0.8 285deg
Vertical Peak(dBi) -5.6 | 255deg

Main antenna: 2690.00 MHz

2593MHz

2690.00 MHz
Horizontal Peak (dBi) 0.7 285deg
Vertical Peak(dBi) -4.8 320deg

330 30

300

270

240

210 150

80

2690MHz

60

90

120

—\/

e H4V
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Lenovo Japan LLC., Date: June dd, 2020
Document Number: UY100-XX-XXXX-XX

Radiation characteristic in 3400MHz ~ 3600MHz (FCC Part 96 LTE Band 42)

Main antenna: 3400.00 MHz

3400MHz
330 30
60
300
3400.00 MHz
Horizontal Peak (dBi) | -0.7 290deg 270 90
Vertical Peak(dBi) -7.1 | 290deg
120
240
210 150 —H
80 —/
H+V
Main antenna: 3500.00 MHz
0
3500MHz
330 30
60
300
3500.00 MHz
Horizontal Peak (dBi) 0.8 290deg 270 90
Vertical Peak(dBi) -8.9 | 225deg
120
240
210 150 —H
0 —\/
s H+V/
Main antenna: 3600.00 MHz
0
3600MHz
330 30
60
300
3600.00 MHz
Horizontal Peak (dBi) 0.3 290deg 270 ElY
Vertical Peak(dBi) -6.2 | 225deg
120
240
210 150 —H
80 —/
H+V
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