OPTIAN

PRELEEE TOO D

Measured gain (in XOY plane) of Possio GSMIUMTS antenna
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Fig. 9. Measured gain of Possio GSM/UMTS antenna in XQOY plane.
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Measured gain (in XOZ plane) of Possio GSMIUMTS antenna
———-824(WHz) Odeg
———850(MHz)
——--880(MHz)
——-060(MHz)
——1710{MHz)
——-1800{MHz)
——-1830(MHz)
——-1920{MHz)
——-1980(MHz)
——-2100({MHz)
——2170(MHz)
270deg
90deg
180deg
Theta
Layer Max value Position Hin wvalue Position BeamWidth Average Standard devia Marker 1 f
824 (MHEZ] -0.08 34.29 deg -10.28 oo 82.53 aeg =4.23 2,88 -
850 (MHzZ) -D.BE 17.14 deg -12.17 80.03 a=g -4.4p 3.12 ----
L -1.48 2z.96 deg -20.04 80.35 a=g -5.3B 4.05 -
-2.58 4z.96 deg -14.68 101.62 deg -5.87 3.11 -
-3.318 174.29 deg -13.65 ———— -7.0B 2.B1 -
-3.33 -1l22.96 deg -15.70 -168.57 dag 39.45 a=g -5.95 2.39 *
-1.76 -25.71 deg -12.60 -168.57 dag 49.47 deg -5.14 2.01 -
o.oo -28.57 deg -14.64 -171.43 dag 41.83 asg -4.60 2.e3 -
-0.23 -28.57 Qeg -15.90 174.25 d=g 46.33 a=g -4.62 3.11 it
1990 (MHZ) D.75 -28.57 deg -13.80 -174.29 dag 317.39 aeg -4.98 3.231 =
2100 (MHz) 2.15 -2ZB.57 deg -15.18 -174.25 deg 42.15 deg -4.3D 3.52 -
2140 (MHZ) 2.90 -31.43 deg -16.32 -174.2% dag 34.77 a=g -4.22 4.03 =
2170 (MHZ] 2.89 -11.43 Qeg -15.10 174.29 dag 40.28 adeg -4.38 4.11 -
Fig. 10. Measured gain of Possio GSM/UMTS antenna in XOZ plane.
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Measured gain (in YOZ plane) of Possio GSM/IUMTS antenna

————824(MHz)
———850(MHz)
———880(MHz)

————060(MHz)
— ——710({MHz)
————1800(MHz)
————1880(MHz)
————1920(MHz)
———1900(MHz)
————2100(MHz)

————2170(MHz)

J
i
f 270deg
I
S0deg i
1
1
|
180deg
Theta
rLayer Max value Positicn Hin value Position Beam@Width Average Standard devia Marker 1 [
824 (MHz) -b.l2 EZ.86 deg -4.14 -160.00 Aeg 255.81 aeg -1.81 1.33 S
850 ({MHEZ) -b.00 14.239 deg 1.97 -154.2% d=g - -2.07 0.97
820 (MHz) -1.22 91.43 deg 3.52 -157.14 deg -2.33 Q.57
920 (MHZ] -1.B81 97.14 deg 4.65 -154.29 dag -3:33 0.BE
950 (MHZ] -3.08 l0z.868 deg 10.148 11.43 geg -4.7& 2.20
1 z) -1.14 -149.57 deg 9.47 174.2% Asg 70.34 a=sg -5.00 1.7
-1+ BL -51.43 geg 10.44 171.43 aeg 111.0B Aeg -4.7TB 1.83
-1.07 -57.14 aeg 12.76 174.29 aeg 12&6.67 dag -4.24 2.50
-D.B3 -57.14 deg 15.65 174.29 adesg 128.91 a=sg -4.08 2.B7
-0 4k -E2.86 deg 14.11 174.29 dsg 132.34 aeg -3.41 2.BE
L.&0 -E5.71 deg 15.45 91.43 geg 28.14 asg -2.458 3.BL
o.04 -EB.57 adeg 15.53 174.2% aasg 96.01 aesg -2.41 3,56
D.72 -EB.57 deg 15.17 174.29 deg 91.85 deg -3.08 3.3e

Fig. 11. Measured gain of Possio GSM/UMTS antenna in YOZ plane.
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4.2.2 Measured gain of WLAN antenna 1

Measured gain (in XOY plane) of Possio WLAN antenna 1

———-2400{MHz) 90deg
—-—-2450{MHz)
—-—--2500{MHz)

180deg Odeg
270dag
Phi
Layer Max value Positicn Hin value Position BeamWidth Average Standard devia Marker 1 [
24 o.oo 58.406 deg -21.24a 2 de 41.58 deg -4.62 4.57 5 deg
-0.14 50.06 deg -20.30 34.51 d=g -4.24 4.21
D.41 EE.325 deg 7.70 31.29 dag -4.00 3.0B

Fig. 12. Measured gain of Possio WLAN antenna 1in XQOY plane.
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Measured gain (in XOZ plane) of Possio WLAN antenna 1

—-—-2400({MHz) Odeg
—-——2450{MHz)
—-—-2500{MHz)

|
{
| 270deq
90deg |
'1
180deg
Theta
Layer Max walue Fositicn ¥in value Poaition BeamWidth Average Standard devia Marker 1 [
2400 (MHz] -1.29 -145.71 aeg -11.48 -2.8& deg 79.01 aesg -4.38 2.7B S
2450 (MHz) -1.82 -145.71 deg -11.77 -4.57 deg 76.18 deg -5.032 2,86
2500 {MHz] -1.732 -145.71 aeg 111 -8.57 deg 74.75 deg -4.45 2.47
Fig. 13. Measured gain of Possio WLAN antenna 1 in XOZ plane.
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Measured gain (in YOZ plane) of Possio WLAN antenna 1

—-—-2400{MHz) Oceg
—-—-2450({MHz)
—-—-2500({MHz)

|
{
i 270deg
90deg i
'1
180deg
Theta
Layer Max walue Fosition ¥in value Fosition BeamWidth Average Standard devia Marker 1 [
2400 (MHz] 1.52 -137.14 deg -14.33 14.25 deg 60.85 d=g -4.2B 4.5& HE2
2450 (MHz] 0.4B -137.14 deg -12.3as 80.00 deg 60.31 deg -4.92 3.75
2500 (MHz] D.BZ2 -142.8& deg -12.33 25.71 deag E6.72 dag -4.04 .75
Fig. 14. Measured gain of Possio WLAN antenna 1 in YOZ plane.
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4.2.3 Measured gain of WLAN antenna 2

Measured gain (in XOY plane) of Possio WLAN antenna 2

—-—-2400(MHz) 90deg
—-—-2450(MHz)
—-—-2500(MHz)
/
)
/
{
!
!
180deg ; Odeg
I
E
i
|
\
\\
A
270deq
Phi
Lallr?r Max wvalue Hin value P??_Ltlon Standard devia Marker 1 [
et 15021 S0k ot ao7
1.41 22.18 Q 4.28
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Fig. 15. Measured gain of Possio WLAN antenna 2 in XOY plane.
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Measured gain (in XOZ plane) of Possio WLAN antenna 2

——-2400(MHz)
——-2450{MHz)
———2500{MHz)

270deq

e
R | B e

=
90deg J!
| J'JI i .['I |
i | }
i
\ i
! I
\ ! J
\ ; /f
______
180deqg
Theta
Layer Max value Pogiticn Hin value Pogition BEeamWildth Everage Standard devia Marker 1 [
2400 (MHz ) =3.11 14.29 deg -16.548 =140.00 dag 107.156 dag -6.14 3.1D ==
2450 (MHz ] 2.72 2Z .46 deg -18.01 -140.00 dag 439.29 dag -6.3E 3.14 -
2500 (MHz } -2.27 22.96 deg -15.65 171.43 dag 113.32 aag -5.&B 308

Fig. 16. Measured gain of Possio WLAN antenna 2 in XOZ plane.
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Measured gain (in YOZ plane) of Possio WLAN antenna 2

——2400(MHz) Udeg
——2450(MHz)
——2500{MHz) ., L

!
1
|
|
| 270deq
90cleg ]f
f
180ceq
Theta
Layer Max walue Positicn ¥in value Position BeamWidth Average Standard devia Marker 1 1
[+ ]+] 2.E8B -108.57 deg -14.23 37.14 d=g 58.15 d=g -2.70 4.1z i
1.2e -105.71 deg -14.28 37.14 d=g 72.93 d=g -3.4E 4.03 e ialioe
2.21 -108.57 deg -16.40 40.00 de=g 63.31 a=g -2.81 4.54

Fig. 17. Measured gain of Possio WLAN antenna 2 in YOZ plane.
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4.2.4 Measured gain listed in tables

Table 3: Measured gain of Possio GSM/UMTS antenna

Measured average gain (dBi) of Possio GSM/UMTS antenna

Frequency (MHz)
In XOY plane In XOZ plane In YOZ plane In 3D
824 -2.22 -4.23 -1.81 -2.63
850 -2.90 -4.88 -2.07 -3.13
880 -3.21 -5.28 -2.33 -3.44
920 -3.29 -5.87 -3.33 -4.01
960 -4.28 -7.08 -4.76 -5.21
1710 -4.58 -5.95 -5.00 -5.14
1800 -3.81 -5.14 -4.78 -4.54
1880 -3.34 -4.60 -4.24 -4.03
1920 -3.29 -4.62 -4.09 -3.97
1990 -3.62 -4.95 -3.83 -4.10
2100 -3.60 -4.30 -2.45 -3.38
2140 -4.36 -4.22 -2.81 -3.74
2170 -4.87 -4.38 -3.06 -4.03
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Table 4: Measured gain of Possio WLAN antenna 1

Measured average gain (dBi) of Possio WLAN antenna 1

Frequency (MHz)
In XOY plane In XOZ plane In YOZ plane In 3D
2400 -4.62 -4.96 -4.28 -4.61
2450 -4.84 -5.03 -4.92 -4.93
2500 -4.09 -4.45 -4.04 -4.19
Table 5: Measured gain of Possio WLAN antenna 2
Measured average gain (dBi) of Possio WLAN antenna 2
Frequency (MHz)
In XQOY plane In XOZ plane In YOZ plane In 3D
2400 -3.76 -6.14 -2.70 -3.98
2450 -4.14 -6.36 -348 -4.50
2500 -3.21 -5.68 -2.81 -3.73

5 Conclusion

All the three antennas are well matched in their working frequency bands. The GSM/UMTS
antenna can be used in GSM850, EGSM900, DCS1800, PCS1900 and UMTS2100 bands.

The isolation among antennas is larger than 10dB.

The average gain of WLAN antenna 1 is around —4.57dBi, and the averaged gain of WLAN
antenna 2 is around—4.06dBi

The space averaged gain of GSM/UMTS antenna is between —2.63dBi and -5.21dBi. The
lowest gain is found in the high frequency end of EGSM900 band and the beginning
frequency end of DCS1800 band. In UMTS2100 band, the average gain is around —3.85
dBi.
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