Doc.No.:3.8.05 Rev — 8.6

Regulatory WWAN Antenna Information

(English Language Required for Intel Regulatory Review / Approval)

(OEM/ODM or antenna vendor is required to complete this
document with platform antenna information.
Remove Intel references and make this your own document)

Platform

Platform Owner DELL

Brand Name DELL

Model Name P166G

ODM Compal Electronics, Inc.

Target Launch Date

Antenna

Manufacturer Speed

m Tx1/Rx1 Antenna WWAN Main:
Part Number Antenna P/N: F-0G-FH-6159-001-00
COMPAL P/N: DC33002R29L
m Rx2 Antenna WWAN Aux :

Antenna P/N: F-0G-FH-6159-002-00
COMPAL P/N: DC33002R21L
m Tx2/Rx3 Antenna Mimo2:

Antenna P/N: F-0G-FH-6159-001-00
COMPAL P/N: DC33002R29L
m Rx4 Antenna Mimo3 :

Antenna P/N: F-0G-FH-6157-003-00
COMPAL P/N: DC33002R25L

Module
With WWAN Module FM-350-GL
(Check Box)
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Antenna Sample / Antenna Data

Requirements for worldwide regulatory approval

c
o
§ Description of Required OEM / ODM Antenna
0 | Information us/IC EU Japan Taiwan S.Korea
1A | Part Number for Antenna only Required | Required | Required | Required Required
1B | Antenna Manufacturer Name Required | Required | Required | Required Required
1C | Description of Antenna Type Required N/A N/A N/A N/A
1D Part numb_er of Antenna Assembly / cable impedance, Required | Desired Desired Desired Desired
length & diameter.
1E | Tx1, Tx2 & Tx3 antenna (Peak Gain W/ cable loss) * Required | Required | Required | Required Required
1E OR 1F, 1G, 1H
1F | Tx1, Tx2 & Tx3 antenna (Peak Gain only) * Required | Required | Required | Required Required
1G | VSWR of cable including connector Required | Required | Required | Required Required
1H | Tx1, Tx2 & Tx3 antenna (Cable loss W/ connector) * Required | Required | Required | Required Required
Dimensioned Photographs and Drawings of Tx1, . . . . .
2 Tx2, and Tx3 (or Rx3) antennas Required | Required | Required | Required Required
3 Radiation patterns of antennas loaded in the host Required | Desired | Required N/A Required
platform.
4 PO O] Fee ANl - EaihEEl L Required | Required Desired Required Desired
antenna manufacturer and antenna part number
Photograph(s) or Drawings showing location of
antennas in platform. (S. Korea requires Required Required
5 photographs of antennas for approval submission). Required | Required Desired (Photos) (Photos)
Taiwan requires pictures of each antenna type shown
in the system.
Mech. drawings / photos with dimensions of antenna
6 locations and distance from end-user (For evaluation Required N/A N/A N/A N/A
of SAR testing requirement).
Photograph(s) or Drawings showing the location of
7 all antennas (_VV_LAN, other) and dlstan_ce be_tween Required N/A N/A N/A N/A
those transmitting antennas. Information will be used
to evaluate whether co-location testing is required.
Local representative contact information for LMA/ .
8 PARS process. Required N/A N/A N/A N/A
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Antenna Information

Section 1. Antenna Assembly Specifications (NB mode)

1A 1B 1C 1D 1E 1F 1G 1H
Cable Assembly . .
Antenna Part Antenna *Peak Gain W/ | Peak Gain w/o n
Number TGS Type Pa:;fl\(l)l:rrglgtei;r?nd Cable loss (dBi) |Cable Loss (dBi) AR Celle Lezs (@)
617-698Hz 617-698Hz 617-698Hz 617-698Hz
dBi dBi dBi
1.57 (peak) 1.78 (peak) 3 max 0.21 (peak)
698-821MHz 698-821MHz 698-821MHz 698-821MHz
dBi dBi dBi
2.15 (peak) 2.37 (peak) 3 max 0.22 (peak)
824-960MHz 824-960MHz 824-960MHz 824-960MHz
dBi dBi dBi
2.44 (peak) 2.67 (peak) 3 max 0.23 (peak)
/ 1425-1515MHz | 1425-1515MHz | 1425-1515MHz | 1425-1515MHz
Tx1/Rx1 . . .
dBi dBi dBi
s :::S“:/BN' Cable length: 144mm | 941 (peak) 0.69 (peak) o Wes 0.28 (peak)
F-0G-FH 61.59 diameter: 1.13mm 1710-2200MHz | 1710-2200MHz | 1710-2200MHz | 1710-2200MHz
-Ua-rh- - Speed PIFA 50 ohm Coaxial dBi dBi dBi
001-00 Connector P/N: 1= | 2% (ealg | *1° eaig | ° " | 0% (peaig
Compal P/N: 2300-2690MHz | 2300-2690MHz | 2300-2690MHz | 2300-2690MHz
DC33002R25L 267 303 UBi 3 max nae  CC
_ (peak) ) (peak) ) (peak)
3400-3800MHz | 3400-3800MHz | 3400-3800MHz | 3400-3800MHz
dBi dBi dBi
0.44 (peak) 0.88 (peak) 3 max 0.44 (peak)
4200-4700MHz  |4200-4700MHz  |4200-4700MHz  (4200-4700MHz
1.93 dBi 2.43 dBi 3 max 0.50 dBi
(peak) (peak) (peak)
5150-5925MHz | 5150-5925MHz | 5150-5925MHz | 5150-5925MHz
dBi dBi dBi
1.55 (peak) 2.12 (peak) 3  max 0.57 (peak)
617-698Hz 617-698Hz 617-698Hz 617-698Hz
dBi dBi dBi
1.00 (peak) 1.49 (peak) 3 max 0.49 (peak)
717-821MHz 717-821MHz 717-821MHz 717-821MHz
dBi dBi dBi dBi
2.41 (peak) 2.92 (peak) 3 (peak) 0.51 (peak)
824-960MHz 824-960MHz 824-960MHz 824-960MHz
dBi dBi dBi
0.05 (peak) 0.59 (peak) 3 max 0.54 (peak)
1425-1515MHz | 1425-1515MHz | 1425-1515MHz | 1425-1515MHz
dBi dBi dBi
-0.99 -0.34 3 max 0.65
Rx2 (peak) (peak) (peak)
T Cable length: 337mm | 1557-1610 MHz | 1557-1610 MHz | 1557-1610 MHz | 1557-1610 MHz
SPEED P/N: diameter: 1.1'3mm -0.89 dBi 022 dBi S [ 067 dBi
F-0G-FH-6159- Speed PIFA 50 ohm Coaxial (peak) (peak) (peak)
002-00 Connector P/N: |- 1805-2200MHz | 1805-2200MHz | 1805-2200MHz | 1805-2200MHz
PEX MHF4 dBi dBi dBi
Compal P/N: 3.43 4.2 3 max 0.77
DC33002R21L (peak) (peak) (peak)
2300-2690MHzz | 2300-2690MHzz | 2300-2690MHzz | 2300-2690MHzz
dBi dBi dBi
3.76 (peak) 4.61 (peak) 3 max 0.85 (peak)
3400-3800MHz | 3400-3800MHz | 3400-3800MHz | 3400-3800MHz
dBi dBi dBi
1.49 (peak) 2.53 (peak) 3 max 1.04 (peak)
4200-4700MHz |4200-4700MHz  |4200-4700MHz  (4200-4700MHz
. . 1.18 dBi
3.78 dBi(peak) 4.96 dBi(peak) 3  max (peak)
5150-5925MHz | 5150-5925MHz | 5150-5925MHz | 5150-5925MHz
dBi dBi dBi
1.33 (peak) 2.67 (peak) 3 max 1.34 (peak)
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A ° i Cable /istemny = o = i
*Peak Gain W/ | Peak Gain w/o Cable Loss
Pt [Pt Antenna | Part Number and | o 101665 (dBi) | cable Loss (dBi)|  vswr (dBi)
Number Manufacture | Type Information
1452-1496MHz 1452-1496MHz | 1452-1496MHz | 1452-1496MHz
dBi dBi dBi dBi
Ot (peak) e (peak) (peak) s (peak)
1710-2200MHz 1710-2200MHz | 1710-2200MHz | 1710-2200MHz
Tx2/Rx3 dBi dBi dBi dBi
Ante””/a ;:ib:e B 241 peak) | 207 (peak) peak) | % (peak)
SPEED P/N: .5mm
F-0G-FH-6150- Speed o |diameter: 1.13mm 2300-2690M.sz 2300-2690M.sz 2300-2690Msz 2300-2690Msz
001-00 50 ohm Coaxial 1.63 dBi 181 dBi 3 dBi 0.18 dBi
@ 1P/N Connector P/N: |- ’ (peak) ’ (peak) (peak) ’ (peak)
CLLEULZE PEX MHF4
DC33002R29L 3400-3800MHz 3400-3800MHz | 3400-3800MHz | 3400-3800MHz
dBi dBi dBi dBi
D (peak) LEE (peak) £ (peak) 02z (peak)
4200-5000MHz | 4200-5000MHz | 4200-5000MHz | 4200-5000MHz
dBi dBi dBi dBi
B2 (peak) 28 (peak) £ (peak) e (peak)
1805-2200MHz 1805-2200MHz | 1805-2200MHz | 1805-2200MHz
dBi dBi dBi dBi
e (peak) S (peak) (peak) o= (peak)
Ani{:r‘:na 2300-2690MHzz | 2300-2690MHzz |2300-2690MHzz|2300-2690MHzz
Cable length: 162mm " . . .
SPEED P/N: . : dBi dBi dBi dBi
diameter: 1.]:3mm 258 (peak) 299 (peak) 3 (peak) 041 (peak)
F-0G-FH-6157- Speed PIFA |50 ohm Coaxial
003-00 Connector P/N: |- | 3400-3800MHz | 3400-3800MHz | 3400-3800MHz | 3400-3800MHz
Compal P/N: PEX MHF4 dBi dBi dBi dBi
5.00 5.50 3 0.50
DC33002R25L (peak) (peak) (peak) (peak)
4200-5000MHz | 4200-5000MHz | 4200-5000MHz | 4200-5000MHz
dBi dBi dBi dBi
SHE (peak) e (peak) (peak) Bt (peak)

® Antenna Peak Gain required being test in system basis.
® 1E frame contend absolutely peak antenna gain include H/V
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Section 1. Antenna Assembly Specifications (TB mode)

1A 1B 1C 1D 1E 1F 1G 1H
Antenna Part Antenna Cel e mezamoly *Peak Gain W/ | Peak Gain w/o
Number Manufacture Type Part Numbe_:r and Cable loss (dBi) |Cable Loss (dBi) VSWR Cable Loss (dBi)
Information
617-698Hz 617-698Hz 617-698Hz 617-698Hz
dBi dBi dBi
-12 (peak) -11.79 (peak) & max 0.21 (peak)
698-821MHz 698-821MHz 698-821MHz 698-821MHz
dBi dBi dBi
-6.64 (peak) -6.42 (peak) & max 0.22 (peak)
824-960MHz 824-960MHz 824-960MHz 824-960MHz
dBi dBi dBi
-3.77 (peak) -3.54 (peak) 3 max 0.23 (peak)
1425-1515MHz | 1425-1515MHz | 1425-1515MHz | 1425-1515MHz
Tx1/Rx1 dBi dBi dBi
s:EnEtgn:/aN‘ Cable length: 144mm S (peak) R (peak) e O (peak)
. diameter: 1.13mm 1710-2200MHz | 1710-2200MHz | 1710-2200MHz | 1710-2200MHz
F-0G-FH-6159- Speed PIFA 50 ohm Coaxial dBi dBi dBi
om-lo? ConnectorP/N: 1= ) 07T (peaky | 040 (peaky 3 max | 933 (peak)
Compal P/N:
2300-2690MHz | 2300-2690MHz | 2300-2690MHz | 2300-2690MHz
DC33002R29L dBi dBi dBi
0.56 (peak) 0.92 (peak) 3  max 0.36 (peak)
3400-3800MHz | 3400-3800MHz | 3400-3800MHz | 3400-3800MHz
dBi dBi dBi
0.94 (peak) 1.38 (peak) 3  max 0.44 (peak)
4200-4700MHz  |4200-4700MHz  |4200-4700MHz  (4200-4700MHz
0.71 dBi 1.21 dBi 0.50 dBi
(peak) (peak) g e (peak)
5150-5925MHz | 5150-5925MHz | 5150-5925MHz | 5150-5925MHz
dBi dBi dBi
2.48 (peak) 3.05 (peak) 3  max 0.57 (peak)
617-698Hz 617-698Hz 617-698Hz 617-698Hz
dBi dBi dBi
-2.09 (peak) -1.6 (peak) 3 max 0.49 (peak)
717-821MHz 717-821MHz 717-821MHz 717-821MHz
dBi dBi dBi dBi
e (peak) ey (peak) £ (peak) 081 (peak)
824-960MHz 824-960MHz 824-960MHz 824-960MHz
dBi dBi dBi
-4.12 (peak) -3.58 (peak) 3 max 0.54 (peak)
1425-1515MHz | 1425-1515MHz | 1425-1515MHz | 1425-1515MHz
dBi dBi dBi
. -3.24 (peak) -2.59 (peak) 3 max 0.65 (peak)
X
. Cable length: 337mm | 1557-1610 MHz | 1557-1610 MHz | 1557-1610 MHz | 1557-1610 MHz
SPEED P/N: diameter: 1.13mm 319 dBi 252 dBi 3 max 0.67 dBi
F-0G-FH-6159- Speed PIFA 50 ohm Coaxial ) (peak) ) (peak) ) (peak)
002-00 Connector P/N: |- 1805-2200MHz | 1805-2200MHz | 1805-2200MHz | 1805-2200MHz
PEX MHF4 . . .
Compal P/N: 101 UBi 178 UBi 3 max pry O
DC33002R21L l2EEL) (= (=
2300-2690MHzz | 2300-2690MHzz | 2300-2690MHzz | 2300-2690MHzz
dBi dBi dBi
2.10 (peak) 2.95 (peak) 3 max 0.85 (peak)
3400-3800MHz | 3400-3800MHz | 3400-3800MHz | 3400-3800MHz
dBi dBi dBi
2.25 (peak) 3.29 (peak) 3 max 1.04 (peak)
4200-4700MHz  |4200-4700MHz  |4200-4700MHz  (4200-4700MHz
. . 1.18 dBi
3.09 dBi(peak) | 4.27 dBi(peak) 3  max (peak)
5150-5925MHz | 5150-5925MHz | 5150-5925MHz | 5150-5925MHz
dBi dBi dBi
3.24 (peak) 4.58 (peak) 3 max 1.34 (peak)
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" ° i Cable /istemny 1E 1P = 1H
. . .
Antenna Part Antenna| Part Number and Cgtizklfségrédv;/i) CF;E?: &22 \(I(\;/é)i) VSWR CatEIdeBli_)oss
Number Manufacture | Type Information
1452-1496MHz 1452-1496MHz | 1452-1496MHz | 1452-1496MHz
dBi dBi dBi dBi
HH2) (peak) i) (peak) & (peak) s (peak)
1710-2200MHz 1710-2200MHz | 1710-2200MHz | 1710-2200MHz
T™X2/Rx3 dBi dBi dBi dBi
Antenna ST 047 eak) | 031 (peak) 3 (peak) | %10 (peak)
SPEED P/N: 71.5mm 2300-2690MHzz | 2300-2690MHzz [2300-2690MHzz|2300-2690MHzz
F-0G-FH-6159- speed PIFA diameter: 1.13mm - 2 & =
001-00 50 ohm Coaxial 0.28 dBi 0.46 dBi 3 dBi 0.18 dBi
Connector P/N: |- ’ (peak) ’ (peak) (peak) ’ (peak)
e HENMHES 3400-3800MHz | 3400-3800MHz | 3400-3800MHz | 3400-3800MH
DC33002R29L - z - z - ‘ - ‘
dBi dBi dBi dBi
OHE (peak) Ll (peak) = (peak) g (peak)
4200-5000MHz | 4200-5000MHz | 4200-5000MHz | 4200-5000MHz
dBi dBi dBi dBi
D (peak) L (peak) £ (peak) e (peak)
1805-2200MHz 1805-2200MHz | 1805-2200MHz | 1805-2200MHz
dBi dBi dBi dBi
gee (peak) e (peak) £ (peak) o= (peak)
Ani{:r‘:na 2300-2690MHzz | 2300-2690MHzz |2300-2690MHzz|2300-2690MHzz
Cable length: 162mm " . . .
SRR diameter: 1.13mm | 3.01 ?E;'ak) 3.42 ?E;'ak) 3 ?Be'ak) 0.41 ?Be'ak)
F-0G-FH-6157- Speed PIFA |50 ohm Coaxial P P P P
003-00 Connector P/N: |- | 3400-3800MHz | 3400-3800MHz | 3400-3800MHz | 3400-3800MHz
Compal P/N: PEX MHF4 3.81 dBi 431 dBi 3 dBi 0.50 dBi
DC33002R25L (peak) (peak) (peak) (peak)
4200-5000MHz | 4200-5000MHz | 4200-5000MHz | 4200-5000MHz
dBi dBi dBi dBi
SR (peak) G (peak) . (peak) Bt (peak)

® Antenna Peak Gain required being test in system basis.
® 1E frame contend absolutely peak antenna gain include H/V
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NB mode

Antenna Peak Gain Table:
Low and middle band

Tx1/Rx1 antenna Rx2 antenna
Frequency Horizontal Vertical Horizontal Vertical
(MHz) (dBi) (dBi) (dBi) (dBi)
617 -0.05 -3.37 -3.39 -1.83
635 0.19 -3.43 -2.50 -1.40
652 0.57 -3.40 -1.76 -0.72
663 0.92 -3.51 -1.33 -0.33
681 1.57 -3.42 -0.65 0.31
698 1.48 -2.99 0.05 1.00
703 1.67 -2.36 0.65 1.42
707.5 1.78 -2.98 0.68 1.40
717 1.02 -1.88 0.99 1.50
725.5 1.36 -1.51 1.18 1.74
748 201 -1.39 1.91 2.33
756 2.07 -1.45 2.05 2.41
768 2.12 -1.53 1.98 2.37
7 2.00 -1.66 1.55 2.10
782 1.73 -1.85 1.13 1.81
787 1.51 -1.93 0.75 1.53
814 215 -1.76 -0.44 0.15
824 2.20 -1.67 -0.55 -0.16
832 2.93 -1.61 -0.66 -0.34
836.5 2.99 -1.56 -0.65 -0.34
849 2.36 -1.47 -0.62 -0.09
862 2.37 -1.30 -0.60 0.05
880 203 -0.81 -1.46 -0.45
897.5 2.11 -0.38 -1.65 -0.75
915 2.49 0.26 -1.52 -0.78
925 2.44 0.30 -2.33 -1.86
960 2.99 -0.47 -2.79 -2.23
— -3.89 54D "4.70 217
1447.9 -9.90 -4.98 -3.33 -1.67
1455.4 -1.47 -4.08 -2.87 -1.48
— -0.73 -3.49 "2.42 "1.31
1496 0.41 -1.56 -1.32 -0.99
1510.9 0.23 -1.10 -1.19 -1.03
1557 -1.94 -1.05
1575 -1.95 -0.89
1610 -2.37 -1.11
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High band

Tx1/Rx1 antenna

Rx2 antenna

Frequency Horizontal Vertical Horizontal Vertical
(MHz) (dBi) (dBi) (@Bi) (dBi)
10 1.67 1.74
Sha 1.53 1.78
Lrars 1.53 1.87
199 1.54 1.92
180 1.62 1.78
1609 1.81 1.83 -1.58 0.50
1690 2.06 1.69 -1.27 0.78
1680 2.48 2.06 -1.13 1.22
1910 2.81 2.37 -0.68 2.88
1920 2.74 2.47 -0.63 3.01
1999 2.85 2.63 0.21 3.35
1960 2.84 2.47 0.70 3.43
2o 2.10 1.62 0.75 9.43
2200 2.46 1.30 0.71 9.55
2300 -0.40 0.78 1.65 3.76
2509 0.93 0.80 1.51 3.64
2319 0.67 0.81 1.20 3.41
2390 0.02 0.40 0.1 2.64
2400 9.44 1.45 -0.05 2.08
2500 2.15 1.55 -0.83 2.90
2570 2.15 0.74 1.43 1.44
2% 2.67 045 | 177 | 095
2020 2.22 0.27 -2.11 0.73
2090 2.11 0.86 -2.19 0.32
3490 2.07 159 -3.02 -2.58
5500 0.44 140 | 232 | -155
3600 -0.03 1.29 -1.98 -1.67
3700 0.13 -0.73 -0.73 0.60
3600 113 0.17 -0.81 1.49
1200 0.81 0.30 0.05 378
00 1.93 0.66 -0.91 2.85
4100 0.09 | -4.20 0.26 9.74
°1%0 1.55 050 | -3.34 1.33
>587S 1.14 1.04 -0.44 0.72
2% 1.08 1.43 1.04 | -0.13
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Tx2/Rx3 antenna Rx4 antenna
Frequency Horizontal Vertical Horizontal Vertical
(MHz) (dBi) (dBi) (dBi) (dBi)
1oz 0.12 -2.76
e 030 | -2.42
149 069 | -2.16
e 0.45 0.06
11929 0.56 0.01
Lars 0.33 -0.20
199 0.18 -0.28
180 044 | -0.62
1605 -0.32 -0.42 -1.00 1.77
1990 -0.38 0.23 -0.91 1.42
1980 0.03 0.70 -0.47 1.98
190 0.87 0.60 -0.26 2.65
1920 1.68 0.43 0.21 2.70
1999 2.41 112 0.10 9.82
1980 2.03 0.69 0.27 9.74
2o 009 | -165 | -0.85 | 237
2200 127 | -158 | 011 2.59
2300 0.36 0.64 -0.07 2.58
2509 -0.39 0.83 -0.27 2.50
2310 042 | 021 0.41 9.34
2350 0.18 0.38 -1.05 1.44
2400 1.63 1.30 111 0.98
2900 1.53 0.82 -0.54 2.07
270 0.18 0.59 -0.68 1.33
29 0.00 035 | -0.44 0.88
2020 0.04 137 | -0.32 1.06
209 0.69 084 | -0.52 0.77
2400 0.74 0.67 0.92 5.00
3500 0.86 0.74 1.78 4.39
3000 0.40 -0.84 1.76 4.52
3700 0.32 213 1.40 4.41
3800 0.31 0.36 1.43 4.43
200 0.69 -0.68 0.53 2.65
00 -0.91 114 1.56 3.73
4700 0.76 1.08 0.48 1.66
2000 1.44 2.29 3.85 3.94
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TB mode

Antenna Peak Gain Table:
Low and middle band

Tx1/Rx1 antenna Rx2 antenna

Frequency Horizontal Vertical Horizontal Vertical
(Ehiz) (dBi) (dBi) (dBi) (dBi)
ey -12.32 -12.00 -5.75 -3.60
s -12.07 -12.13 -5.78 -3.00
o -12.97 -13.24 -5.56 -2.41
2 -14.08 -13.53 -5.45 -2.09
K -14.22 -14.22 -5.39 -2.15
g -13.43 -13.11 -5.15 -2.87
s -13.21 -12.47 -5.11 -2.62
o2 -12.96 -10.54 -5.22 -2.93
i -12.48 -10.61 -5.34 -3.36
ESs -11.79 -10.88 -5.35 -3.45
1ed -10.18 -10.66 -5.64 -3.60
e -9.65 -9.98 -5.39 -3.61
768 -8.85 -9.29 -4.91 -3.18
r -8.45 -8.97 -5.04 -3.52
e -8.29 -8.93 -5.05 -3.92
Y -8.13 -8.70 -5.10 -4.16
814 -6.73 -6.64 -5.22 -5.22
824 -6.09 -6.16 -5.21 -5.21
832 -5.64 -5.75 -5.18 -5.07
836.5 -5.39 -5.47 -5.16 -4.90
849 -4.72 -4.57 -4.89 -4.47
862 -4.24 -3.77 -4.73 -4.12
880 -5.83 -4.89 -5.60 -4.23
897.5 -6.40 -5.44 -5.78 -4.47
S -6.24 -5.67 -5.30 -4.66
925 -6.25 -5.61 -5.69 -5.03
960 -7.54 -6.93 -4.84 -4.94
1427.9 -8.25 -8.97 -4.47 -5.16
1447.9 -8.39 -7.43 -4.80 -4.05
1455.4 -8.36 -7.17 -5.12 -3.84
sz -8.50 -6.94 -4.90 -3.66
1496 -6.36 -6.92 -5.56 -3.24
1510.9 -5.64 -7.34 -5.68 -3.35
ey -6.34 -3.64
1575 -6.14 -3.32
1610 -5.30 -3.19
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High band

Tx1/Rx1 antenna

Rx2 antenna

Frequency Horizontal Vertical Horizontal Vertical
(MHz) (dBi) (dBi) (dBi) (dBi)
10 208 | -850
1325 1 948 | 322
YA 978 | 319
199 289 | -3.15
180 281 | -2.53
1605 257 1.66 2.79 274
1650 -1.91 185 -2.36 157
1680 -1.66 276 -1.06 -2.24
1910 -0.79 -2.99 0.38 -2.08
1920 0.84 | -306 | 0.1 2,59
1990 130 | -310 | 004 | -1.79
1980 0.83 | -365 | 0.35 1.39
2o 154 | -377 | 061 | -2.20
2200 094 | -4.58 1.01 1.52
2500 179 | -2.61 2.10 10.19
2509 184 | -2.74 1.84 10.38
2310 194 | -2.80 1.55 10.68
2390 091 | -2.91 1.30 10.88
2400 001 | -3.52 0.74 1.02
2900 0.56 995 | 0.40 0.59
2970 0.16 1.80 | 104 | -194
209 0.06 090 | 162 | -2.88
2020 0.32 082 | 199 | -3.64
209 208 | 208 | 401 | -2.99
3400 10.10 0.94 384 | -5.16
5500 -0.56 0.37 0.82 | -1.63
5000 027 | -0.03 1.03 1.85
3700 0.09 0.48 1.62 0.67
3800 -0.64 0.84 2.25 1.48
1200 0.71 0.65 1.78 3.06
00 -1.48 0.55 1.74 3.09
4100 -2.38 0.36 2.41 3.08
°1%0 0.93 2.48 0.75 0.22
o597 1.19 1.36 -1.72 3.24
2% 0.62 2.29 1.64 1.96

Regulatory WLAN Antenna Information
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Tx2/Rx3 antenna

Rx4 antenna

Frequency Horizontal Vertical Horizontal Vertical
(MHz) (dBi) (dBi) (@Bi) (dBi)
1oz -2.31 472
e 189 | -3.97
149 248 | -3.69
e 047 | -3.93
28 -3.68
S a4 -4.47
1199 128 | -4.88
1189 -1.45 -4.96
1609 169 | -488 | 024 0.20
1650 1.87 511 -1.28 -1.66
1689 -1.48 -4.78 -0.64 -2.81
1910 -1.19 -4.03 0.53 -3.28
1920 -1.35 -3.98 0.35 -4.16
1999 1.07 | -425 | 052 | -3.29
1980 1.23 -4.36 1.15 -3.03
2Ho 377 | -4.20 1.25 2.02
2200 446 | -3.23 1.62 1.34
2300 -0.45 291 1.77 3.15
2905 -0.35 -3.04 1.50 -3.25
2319 -0.27 313 1.20 -3.24
2350 171 -4.38 0.97 1.36
2400 495 | 465 | 027 10.95
2900 096 | -2.90 1.55 3.01
270 015 | -1.61 | 024 0.28
2998 -0.18 2.99 -0.30 -1.30
2020 0.28 984 | 064 | 174
209 0.02 951 | -L10 | -0.94
3400 0.20 0.60 3.81 2.54
3300 0.48 -0.39 1.71 3.19
3600 0.88 -0.47 0.49 1.42
3100 0.56 0.65 1.21 0.04
3600 0.23 137 | 354 1.56
200 0.66 0.69 5.08 3.80
00 0.45 10.38 4.88 3.88
4700 0.01 0.85 3.94 3.77
2000 0.64 0.26 5.89 5.15

Regulatory WLAN Antenna Information
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Section 2. Dimensioned Photos or Drawings of Antennas

Include a dimensioned photo and dimensioned drawing of Main antenna here.

Tx1/Rx1 & Tx2/Rx3 Antenna Dimensioned Drawing:

DETAIL 'A'\.l,/ B --\‘5
LS IE
, D@ 1515420 DARWIN MAIN, ACETATE TAPE
& o
* + =
-
ol
[=
AR *27.0¢10 3
4 3
s d 4
oy
o
A o
# 1 = 1
~ o
o 9% )
METAL RING =
[I: e ' m\ =
: - 7 |
5.00 NO MYL&R @
S 1440220 WWAN MAIN #113mm SUPER LOW LOSS, WHITE/GRAY AREA
WO MYLAR
ARES L
G 63020 MIMOZ P-SENSOR @#0.8lmm LOW OS5, BLACK =
'
E/ FLED THE CAILE
WITH (LLE &
. do mot eceed holder
METAL RING [E\
L~
AT 715220 MIMOZ #113mm SUPER LOW LOSS, ORANGE Kl PETAIL “B*

Regulatory WLAN Antenna Information
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Include a dimensioned photo and dimensioned drawing of Aux antenna here.

Rx2 Antenna Dimensioned Drawing:

B 450520 DARWIN AUX, ACETATE TAPE

@3 69,70£0,10 |

e a9
= @59, 72+0.05 » = 3
Pl N G H o
8 L @x1772003 . e

% L@*L705005 % % 4

g ] * 8] & I

P - 1

ez 3

R & ®*280+10
1
"N & TS
(L1} =
i 5 )$73.0410
k /ﬂ A METAL RING m\
i : v B
. - - . -
B 62,80+0.05 UEES ABEE 0+ ';'1;:_1 @k 5.00+1,0¢2) ‘ 5.00 hﬁ_’k
AD 550410 | @% 190,042,0
@% 210,020
G 337020 WiwWwaN AUX @113mm SUPER LOW LOSS, BLACK/GRAY

Include a dimensioned photo and dimensioned drawing of Aux antenna here.

Rx4 Antenna Dimensioned Drawing:

O @ 162.0+2,0 MIMO3 #113mm SUPER LOW LOSS, BLUE

A®
*8.0£1.0

P

Regulatory WLAN Antenna Information
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Section 3. Radiation characteristics of antennae Loaded in Host Platform
NB mode

WWAN Main Antenna (Tx1/Rx1)

617MHz

-25

Center Frequency 617 MHz
Horizontal (dBi) peak -0.05
Vertical (dBi) peak -3.37
635MHz

Center Frequency 635 MHz
Horizontal (dBi) peak 0.19
Vertical (dBi) peak -3.43

Regulatory WLAN Antenna Information
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Regulatory WLAN Antenna Information
16/215

652MHz

Center Frequency 652 MHz
Horizontal (dBi) peak 0.57
Vertical (dBi) peak -3.4

663MHz

Center Frequency 663 MHz
Horizontal (dBi) peak 0.92
Vertical (dBi) peak -3.51

-25

-25
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Regulatory WLAN Antenna Information
17/215

681MHz

Center Frequency 681 MHz
Horizontal (dBi) peak 1.57
Vertical (dBi) peak -3.42

698MHz

Center Frequency 698 MHz
Horizontal (dBi) peak 1.48
Vertical (dBi) peak -2.99

-25
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Regulatory WLAN Antenna Information
18/215

703MHz
5
0
-5
-10
-15
-20
-25
Center Frequency 703MHz
Horizontal (dBi) peak 1.67
Vertical (dBi) peak -2.36
707.5MHz
5
0
-5
-10
-15
-20
-25

Center Frequency 707.5MHz
Horizontal (dBi) peak 1.78
Vertical (dBi) peak -2.28
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Regulatory WLAN Antenna Information
19/215

Center Frequency 717MHz
Horizontal (dBi) peak 1.02
Vertical (dBi) peak -1.88

725.5MHz

Center Frequency 725.5MHz
Horizontal (dBi) peak 1.36
Vertical (dBi) peak -1.51

-25

-25
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Regulatory WLAN Antenna Information
20/215

748MHz

Center Frequency 748MHz
Horizontal (dBi) peak 2.01
Vertical (dBi) peak -1.39

756MHz

Center Frequency 756MHz
Horizontal (dBi) peak 2.07
Vertical (dBi) peak -1.45

-10

-15

-20

-25
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Regulatory WLAN Antenna Information
21/215

768MHz

Center Frequency 768MHz
Horizontal (dBi) peak 2.12
Vertical (dBi) peak -1.53

777MHz

Center Frequency 777MHz
Horizontal (dBi) peak 2
Vertical (dBi) peak -1.66
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Regulatory WLAN Antenna Information
22/215

782MHz

Center Frequency 782MHz
Horizontal (dBi) peak 1.73
Vertical (dBi) peak -1.85

787MHz

Center Frequency 787MHz
Horizontal (dBi) peak 1.51
Vertical (dBi) peak -1.93

-10

-15

-20

-25

-10

-15

-20

-25
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Regulatory WLAN Antenna Information
23/215

814MHz

Center Frequency 814MHz
Horizontal (dBi) peak 2.15
Vertical (dBi) peak -1.76

824MHz

Center Frequency 824MHz
Horizontal (dBi) peak 2.2
Vertical (dBi) peak -1.67

-10

-15

-20

-25

-10

-15

-20

-25
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Regulatory WLAN Antenna Information
24/215

832MHz

Center Frequency 832MHz
Horizontal (dBi) peak 2.23
Vertical (dBi) peak -1.61

836.5MHz

Center Frequency 836.5MHz
Horizontal (dBi) peak 2.22
Vertical (dBi) peak -1.56

-10

-15

-20

-25

-10

-15

-20

-25
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Regulatory WLAN Antenna Information
25/215

849MHz

Center Frequency 849MHz
Horizontal (dBi) peak 2.36
Vertical (dBi) peak -1.47

862MHz

Center Frequency 862MHz
Horizontal (dBi) peak 2.37
Vertical (dBi) peak -1.3

-10

-15

-20

-25

-10

-15

-20

-25
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Regulatory WLAN Antenna Information
26/215

880MHz

Center Frequency 880MHz
Horizontal (dBi) peak 2.03
Vertical (dBi) peak -0.81

897.5MHz

Center Frequency 897.5MHz
Horizontal (dBi) peak 2.11
Vertical (dBi) peak -0.38

-25
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Regulatory WLAN Antenna Information
27/215

915MHz

Center Frequency 915MHz
Horizontal (dBi) peak 2.42
Vertical (dBi) peak 0.26

925MHz

Center Frequency 925MHz
Horizontal (dBi) peak 2.44
Vertical (dBi) peak 0.3
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Regulatory WLAN Antenna Information
28/215

Center Frequency 960MHz
Horizontal (dBi) peak 2.22
Vertical (dBi) peak -0.47

1427 .9MHz
z
X y

Center Frequency 1427.9MHz
Horizontal (dBi) peak -3.89
Vertical (dBi) peak -5.43

-10

-15

-20

-25

-25
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Regulatory WLAN Antenna Information
29/215

1447.9MHz

Center Frequency 1447 .9MHz
Horizontal (dBi) peak -2.2
Vertical (dBi) peak -4.28

1455.4MHz

Center Frequency 1455.4MHz
Horizontal (dBi) peak -1.47
Vertical (dBi) peak -4.08

-10

-15

-20

-25

-25
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Regulatory WLAN Antenna Information
30/215

1462.9MHz

Center Frequency 1462.9MHz
Horizontal (dBi) peak -0.73
Vertical (dBi) peak -3.49

1496MHz

-10

-15

-20

-25

Center Frequency 1496MHz
Horizontal (dBi) peak 0.41
Vertical (dBi) peak -1.56
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Regulatory WLAN Antenna Information
31/215

1510.9 MHz

Center Frequency 1510.9 MHz
Horizontal (dBi) peak 0.23
Vertical (dBi) peak -1.1

1710 MHz

-10

-15

-20

-25

Center Frequency 1710 MHz
Horizontal (dBi) peak 1.67
Vertical (dBi) peak 1.74
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Regulatory WLAN Antenna Information
32/215

1732.5 MHz

Center Frequency 1732.5 MHz
Horizontal (dBi) peak 1.53
Vertical (dBi) peak 1.78

1747.5 MHz

Center Frequency 1747.5 MHz
Horizontal (dBi) peak 1.53
Vertical (dBi) peak 1.87

-10

-15

-20

-25

-25
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Regulatory WLAN Antenna Information
33/215

1755 MHz

Center Frequency 1755 MHz
Horizontal (dBi) peak 1.54
Vertical (dBi) peak 1.92

1785 MHz

Center Frequency 1785 MHz
Horizontal (dBi) peak 1.62
Vertical (dBi) peak 1.78

-10

-15

-20

-25
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Regulatory WLAN Antenna Information
34/215

1805 MHz

Center Frequency 1805 MHz
Horizontal (dBi) peak 1.81
Vertical (dBi) peak 1.83

1850 MHz

Center Frequency 1850 MHz
Horizontal (dBi) peak 2.06
Vertical (dBi) peak 1.69
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Regulatory WLAN Antenna Information
35/215

1880 MHz

Center Frequency 1880 MHz
Horizontal (dBi) peak 2.48
Vertical (dBi) peak 2.06

1910MHz

Center Frequency 1910MHz
Horizontal (dBi) peak 2.81
Vertical (dBi) peak 2.37
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Regulatory WLAN Antenna Information
36/215

1920MHz

Center Frequency 1920MHz
Horizontal (dBi) peak 2.74
Vertical (dBi) peak 2.47

1950MHz

Center Frequency 1950MHz
Horizontal (dBi) peak 2.85
Vertical (dBi) peak 2.63
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Regulatory WLAN Antenna Information
37/215

1980MHz

Center Frequency 1980MHz
Horizontal (dBi) peak 2.84
Vertical (dBi) peak 2.47

2110MHz

Center Frequency 2110MHz
Horizontal (dBi) peak 2.1
Vertical (dBi) peak 1.62
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Regulatory WLAN Antenna Information
38/215

2200MHz

Center Frequency 2200MHz
Horizontal (dBi) peak 2.46
Vertical (dBi) peak 1.3

2300MHz

-10

-15

-20

-25

Center Frequency 2300MHz
Horizontal (dBi) peak -0.4
Vertical (dBi) peak 0.78
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Regulatory WLAN Antenna Information
39/215

2305MHz

Center Frequency 2305MHz
Horizontal (dBi) peak 0.93
Vertical (dBi) peak 0.8

2315MHz

Center Frequency 2315MHz
Horizontal (dBi) peak 0.67
Vertical (dBi) peak 0.81
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Regulatory WLAN Antenna Information
40/215

2350MHz

Center Frequency 2350MHz
Horizontal (dBi) peak 0.02
Vertical (dBi) peak 0.4

2400MHz

Center Frequency 2400MHz
Horizontal (dBi) peak 2.44
Vertical (dBi) peak 1.45

-10

-15

-20

-25

-25
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Regulatory WLAN Antenna Information
41/215

2500MHz

Center Frequency 2500MHz
Horizontal (dBi) peak 2.15
Vertical (dBi) peak 1.55

2570MHz

Center Frequency 2570MHz
Horizontal (dBi) peak 2.15
Vertical (dBi) peak 0.74

i
w

-25

-10

-15

-20

-25
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Regulatory WLAN Antenna Information
42/215

2595MHz

Center Frequency 2595MHz
Horizontal (dBi) peak 2.67
Vertical (dBi) peak 0.45

2620MHz

Center Frequency 2620MHz
Horizontal (dBi) peak 2.22
Vertical (dBi) peak 0.27

-10

-15

-20

-25

-10

-15

-20

-25
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Regulatory WLAN Antenna Information
43/215

2690MHz

Center Frequency 2690MHz
Horizontal (dBi) peak 2.11
Vertical (dBi) peak 0.86

3400MHz

X y

Center Frequency 3400MHz
Horizontal (dBi) peak -2.07
Vertical (dBi) peak -1.59

-10

-15

-20

-25
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Regulatory WLAN Antenna Information
44/215

3500MHz

Center Frequency 3500MHz
Horizontal (dBi) peak 0.44
Vertical (dBi) peak -1.4
3600MHz

Center Frequency 3600MHz
Horizontal (dBi) peak -0.03
Vertical (dBi) peak -1.29
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Regulatory WLAN Antenna Information
45/215

3700MHz

Center Frequency 3700MHz
Horizontal (dBi) peak -0.13
Vertical (dBi) peak -0.73

3800MHz

Center Frequency 3800MHz
Horizontal (dBi) peak -1.13
Vertical (dBi) peak 0.17

-5

-5
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Regulatory WLAN Antenna Information
46/215

4200MHz

Center Frequency 4200MHz
Horizontal (dBi) peak 0.81
Vertical (dBi) peak 0.3

4400MHz

Center Frequency 4400MHz
Horizontal (dBi) peak 1.93
Vertical (dBi) peak 0.66

-15

-20

-25
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Regulatory WLAN Antenna Information
47/215

4700MHz

X y

Center Frequency 4700MHz
Horizontal (dBi) peak -0.09
Vertical (dBi) peak -4.2

5150MHz

Center Frequency 5150MHz
Horizontal (dBi) peak 1.55
Vertical (dBi) peak -0.5

-10

-15

-20

-25

-10

-15

-20

-25
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Regulatory WLAN Antenna Information
48/215

5537.5MHz

Center Frequency 5537.5MHz
Horizontal (dBi) peak 1.14
Vertical (dBi) peak 1.04

5925MHz

Center Frequency 5925MHz
Horizontal (dBi) peak 1.08
Vertical (dBi) peak 1.43

'
6]

-20

-25



