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Purpose & Environment 

Purpose 

• Meet the electrical performance index ; 

• Confirm the antenna scheme to meet the design requirements; 

 

 

Environment 

• Test Condition: the network analyzer(E5071C) and SATIMO microwave 

anechoic chamber 

• Passive measurement results are presented 
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DUT Antenna 
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6G-
ANT3 

5G-
ANT1 

6G-
ANT1 

ANT10
BT1 

5G-
ANT3 

ANT9-
BT2 

6G-
ANT0 

5G-
ANT2 

6G-
ANT2 

5G-
ANT0 

Z(Top) 

X(Right) 

Y(Front) 

ANT NO. Frequency（GHz) 

ANT1 5G-ANT3 2.4-2.5&5.15-5.85 

ANT2 6G-ANT1 5.9-7.125 

ANT3 5G-ANT1 2.4-2.5&5.15-5.85 

ANT4 6G-ANT3 5.9-7.125 

ANT5 5G-ANT0 2.4-2.5&5.15-5.85 

ANT6 6G-ANT2 5.9-7.125 

ANT NO. Frequency（GHz) 

ANT7 5G-ANT2 2.4-2.5&5.15-5.85 

ANT8 6G-ANT0 5.9-7.125 

ANT9 ANT9-BT2 2.4-2.5 

ANT10 ANT10-BT1 2.4-2.5 



Antenna manufacturer :  
Shenzhen Be-Comfortable Technology Co.Ltd 
 
Antenna manufacturer‘s address： 
1603, Comprehensive Building C6, Hengfeng Industrial City, No. 
739 Zhoushi Road, Hezhou Community, Hangcheng Street, Bao'an 
District, Shenzhen 

DUT Antenna 



Antenna dimension:5G-ANT0 
(Remark: for White, the RF cable is 67mm) 

ANT1 

DUT Antenna 

(Unit:mm) 

Unit：mm



Antenna dimension:6G-ANT1 
(Remark: for Gray, the RF cable is 93mm) 

ANT2 

DUT Antenna 

(Unit:mm) 

Unit：mm
PP



Antenna dimension:5G-ANT1 
(Remark: for Red, the RF cable is 96mm) 

ANT3 

DUT Antenna 

(Unit:mm) 

Unit：mm



Antenna dimension:6G-ANT3 
(Remark: for Black, the RF cable is 140mm) 

ANT4 

DUT Antenna 

(Unit:mm) 

Unit：mm



Antenna dimension:5G-ANT3 
(Remark: for Gray, the RF cable is 135mm) 

ANT5 

DUT Antenna 

(Unit:mm) 

Unit：mm
P



Antenna dimension:6G-ANT2 
(Remark: for White, the RF cable is 87mm) 

ANT6 

DUT Antenna 

(Unit:mm) 

Unit：mm



Antenna dimension:5G-ANT2 
(Remark: for Black, the RF cable is 88mm) 

ANT7 

DUT Antenna 

(Unit:mm) 

Unit：mm



Antenna dimension:6G-ANT0 
(Remark: for Red, the RF cable is 72mm) 

ANT8 

DUT Antenna 

(Unit:mm) 

Unit：mm



Antenna dimension:EmP158-B 
 (Remark: for Blue, the RF cable is 76mm) 

ANT9 

DUT Antenna 

(Unit:mm) 

Unit：mm



Antenna dimension:EmP158-B 
(Remark: for Gray, the RF cable is 66mm) 

ANT10 

DUT Antenna 

(Unit:mm) 

Unit：mm



Return Loss and Isolation 

Measurement Condition 

The network Analyzer 
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Return Loss 
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Ant1-2G&5G 

S11 

Return loss: 
2.4G＜-17.5dB；5G＜-16.8dB 
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Return Loss 
Ant2-6G 

S22 

Return loss: 
6G＜-10.8dB 
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Return Loss 
Ant3-2G&5G 

S33 

Return loss: 
2.4G＜-14.8dB；5G＜-15.6dB 
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Return Loss 
Ant4-6G 

S44 

Return loss: 
6G＜-11.2dB 
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Return Loss 
Ant5-2&5G 

S55 

Return loss: 
2.4G＜-11.2dB；5G＜-13.8dB 
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Return Loss 
Ant6-6G 

S66 

Return loss: 
6G＜-12.7dB 
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Return Loss 
Ant7-2&5G 

S77 

Return loss: 
2.4G＜-13.8dB；5G＜-17dB 
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Return Loss 
Ant8-6G 

S88 

Return loss: 
6G＜-12dB 
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Return Loss 
Ant9-2G 

S99 

Return loss: 
2.4G＜-13dB 
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Return Loss 
Ant10-2G 

S1010 

Return loss: 
2.4G＜-13.28dB 
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Isolation 
ANT1&2 
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Isolation 
ANT1&3  
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Isolation 
ANT1&4  
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Isolation 
ANT1&5  
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Isolation 
ANT1&6  
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Isolation 
ANT1&7  
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Isolation 
ANT1&8  
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Isolation 
ANT1&9  
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Isolation 
ANT1&10  
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Isolation 
ANT2&3  
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Isolation 
ANT2&4  
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Isolation 
ANT2&4  
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Isolation 
ANT2&5  
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Isolation 
ANT2&6  
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Isolation 
ANT2&7  
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Isolation 
ANT2&8  
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Isolation 
ANT2&9  
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Isolation 
ANT2&10  
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Isolation 
ANT3&4  
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Isolation 
ANT3&5  
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Isolation 
ANT3&6  
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Isolation 
ANT3&7  
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Isolation 
ANT3&8  
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Isolation 
ANT3&9  
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Isolation 
ANT3&10  
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Isolation 
ANT4&5  
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Isolation 
ANT4&6  
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Isolation 
ANT4&7  
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Isolation 
ANT4&8  



PROPRIETARY AND CONFIDENTIAL 57 page 

Isolation 
ANT4&9  
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Isolation 
ANT4&10  
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Isolation 
ANT5&6  
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Isolation 
ANT5&7  
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Isolation 
ANT5&8  
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Isolation 
ANT5&9  
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Isolation 
ANT5&10  
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Isolation 
ANT6&7  
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Isolation 
ANT6&8  
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Isolation 
ANT6&9  
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Isolation 
ANT6&10  
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Isolation 
ANT7&8  
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Isolation 
ANT7&9  
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Isolation 
ANT7&10 
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Isolation 
ANT8&9  
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Isolation 
ANT8&10  
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Isolation 
ANT9&10  



S parameter Test Result- Return loss 

2.4GHz 2.5GHz 5.15GHz 5.55G 5.85GHz 5.9125GHz 6.5GHz 7.125GHz 

Ant1-2.4&5G -17.5dB -16.8dB -13.5dB -31.8dB -10.8dB 

Ant2-6G -18.9dB -10.8dB -10.2dB 

Ant3-2.4&5G -12dB -18dB -12dB -13dB -22dB 

Ant4-6G -11.2dB -37.9dB -15.9dB 

Ant5-2.4&5G -25.5dB -17dB -11dB -14dB -9.9dB 

Ant6-6G -18.5dB -13.3dB -12.9dB 

Ant7-2.4&5G -21dB -11dB -11dB -34dB -13dB 

Ant8-6G -12dB -16dB -12dB 

BT Ant9-2.4G -19dB -13dB 

BT Ant10-2.4G -14dB -13dB 



S parameter Test Result-- Isolation 

Ant2-6G Ant3-2.4&5G Ant4-6G Ant5-2.4&5G Ant6-6G Ant7-2.4&5G Ant8-6G Ant9-2.4G Ant10-2.4G 

Ant1-
2.4&5G  

2.4GHz—39dB 
5GHz—25dB 
6GHz—27dB 

2.4GHz—29dB 
5GHz—47dB 

2.4GHz—49dB 
5GHz—27dB 
6GHz—27dB 

2.4GHz—45dB 
5GHz—54dB 

2.4GHz—49dB 
5GHz—27dB 
6GHz—27dB 

2.4GHz--43 
5GHz--42 

2.4GHz--43 
5GHz—42 
5GHz—42 

2.4GHz--43 2.4GHz--43 

Ant2-6G 
2.4GHz—49dB 
5GHz—27dB 
6GHz—27dB 

6GHz—23dB 
2.4GHz—36dB 
5GHz—28dB 
6GHz—28dB 

6GHz—24dB 
2.4GHz—55dB 
5GHz—53dB 
6GHz—28dB 

6GHz—28dB 
2.4GHz—55dB 
6GHz—28dB 

2.4GHz—55dB 
6GHz—28dB 

Ant3-
2.4&5G 

2.4GHz—23dB 
5GHz—21dB 
6GHz—34dB 

2.4GHz—33dB 
5GHz—34dB 

2.4GHz—46dB 
5GHz—20dB 
6GHz—34dB 

2.4GHz—42dB 
5GHz—51dB 

2.4GHz—49dB 
5GHz—27dB 
6GHz—27dB 

2.4GHz—42dB 2.4GHz—42dB 

Ant4-6G 
2.4GHz—25dB 
5GHz—20dB 
6GHz—28dB 

6GHz—23dB 
2.4GHz—37dB 
5GHz—43dB 
6GHz—40dB 

6GHz—40dB 
2.4GHz—37dB 
6GHz—40dB 

2.4GHz—37dB 
6GHz—40dB 

Ant5-
2.4&5G 

2.4GHz—25dB 
5GHz—25dB 
6GHz—25dB 

2.4GHz—52dB 
5GHz—43dB 

2.4GHz—49dB 
5GHz—27dB 
6GHz—27dB 

2.4GHz—52dB 
5GHz—43dB 

2.4GHz—52dB 
5GHz—43dB 

Ant6-6G 
2.4GHz—43dB 
5GHz—36dB 
6GHz—33dB 

6GHz—33dB 
2.4GHz—43dB 
6GHz—33dB 

2.4GHz—43dB 
6GHz—33dB 

Ant7-
2.4&5G 

2.4GHz—49dB 
5GHz—27dB 
6GHz—27dB 

2.4GHz—49dB 
5GHz—27dB 

2.4GHz—49dB 
5GHz—27dB 

Ant8-6G 
2.4GHz—49dB 
5GHz—27dB 
6GHz—27dB 

2.4GHz—49dB 
6GHz—27dB 

Ant9-
2.4G 

2.4GHz—49dB 



2D/3D Radiation pattern 

Microwave anechoic chamber 

Measurement Condition 
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E1（Phi=0） 

Y 

Z 

X 

E2（Phi=90） H（ Theta=90 ） 

2D/3D Radiation Pattern 
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Z 

Ant1-2.4G 

Z 

X Y 

X 

Y 

Z 
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E1（Phi=0） E1（Phi=90） H（ Theta=90 ） 

Y 
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X 

Y 

Z 
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Ant3-2.4G 

Y 

Z 

X 

2D/3D Radiation Pattern 



E1（Phi=0） E1（Phi=90） H（ Theta=90 ） 

Y 

Z Z 

X Y 

X 

2D/3D Radiation Pattern 

Ant5-2.4G 

Y 

Z 

X 

Y 

Z 

X 



E1（Phi=0） E2（Phi=90） H（ Theta=90 ） 

2D/3D Radiation Pattern 
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Y 

Z 

Ant7-2.4G 

Z 

X Y 

X 

Y 

Z 

X 
Y 

Z 

X 



E1（Phi=0） E1（Phi=90） H（ Theta=90 ） 
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Y 

Z Z 

X Y 

X 

2D/3D Radiation Pattern 

Ant1-5G 

Y 

Z 

X 
Y 

Z 

X 



E1（Phi=0） E2（Phi=90） H（ Theta=90 ） 

2D/3D Radiation Pattern 
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Y 

Z 

Ant3-5G 
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Y 
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Z 
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E1（Phi=0） E1（Phi=90） H（ Theta=90 ） 

Y 

Z Z 

X Y 

X 

2D/3D Radiation Pattern 

Ant5-5G 

Y 

Z 

X 
Y 

Z 

X 



E1（Phi=0） E1（Phi=90） H（ Theta=90 ） 
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Y 
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X 

2D/3D Radiation Pattern 

Ant7-5G 

Y 

Z 

X 
Y 

Z 

X 



E1（Phi=0） E2（Phi=90） H（ Theta=90 ） 
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Y 

Z 

Ant2-6G 

Z 
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X 
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Z 

X 
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Z 
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Y 
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2D/3D Radiation Pattern 



E1（Phi=0） E2（Phi=90） H（ Theta=90 ） 

PROPRIETARY AND CONFIDENTIAL 86 page 
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Ant4-6G 
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2D/3D Radiation Pattern 



E1（Phi=0） E2（Phi=90） H（ Theta=90 ） 
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Y 
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X 
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Ant6-6G 

Y 

Z 
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2D/3D Radiation Pattern 



E1（Phi=0） E2（Phi=90） H（ Theta=90 ） 

Radiation Pattern 
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E1（Phi=0） E2（Phi=90） H（ Theta=90 ） 

2D/3D Radiation Pattern 
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Y 

Z 

BT ANT9-2.4G 
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E1（Phi=0） E2（Phi=90） H（ Theta=90 ） 

2D/3D Radiation Pattern 
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Efficiency and Peak Gain 

Test Result 

ANT 
Frequency(GHz) Gain(dBi) Efficiency 

 

ANT1 
2.45 1.22 74.8% 

5.5 1.03 66.4% 

ANT2 6.5 1.1 67% 

ANT3 
2.45 1.31 73.6% 

5.5 1.15 67.8% 

ANT4 6.5 1.09 63.2% 

ANT5 
2.45 1.28 69.9% 

5.5 1.18 64.1% 

ANT6 6.5 1.06 69.2% 

ANT7 
2.45 1.32 74.6% 

5.5 1.19 68.4% 

ANT8 6.5 1.17 68.8% 

ANT9 2.45 1.25 73.5% 

ANT10 2.45 1.17 75.3% 



Uncorrelated Directional Gain(4S4T)  

  Peak Gain(dBi) 

Unco_DG(4S4T)_Total 1.28 

Uncorrelated Directional Gain(4S4T)@2.45GHz  

2D Radiation Pattern: 



Uncorrelated Directional Gain(4S4T)  

  Peak Gain(dBi) 

Unco_DG(4S4T)_Total 1.14 

Uncorrelated Directional Gain(4S4T)@5.5GHz  

2D Radiation Pattern: 



Uncorrelated Directional Gain(4S4T)  

  Peak Gain(dBi) 

Unco_DG(4S4T)_Total 1.11 

Uncorrelated Directional Gain(4S4T)@6.5GHz  

2D Radiation Pattern: 



Directional Gain 
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95 Note1: For correlated directional gain caculation,  the angles value in above form are for beamforming Angle values corresponding to the maximum value

  of the actual simulated beamforming gain,  and the gains of each antenna are the actual antenna gain values at that Angle.

pa Note2: For uncorrelated directional gain caculation,  the gains value are the max gains for every ANT.

ANT      NO. GAIN Angle 
Frequency(GH

z) 
Correlated Uncorrelated 

2G 

ANT1 1.087dBi 

Phi35° 

Theta 215° 
2.45 3.87 1.28 

ANT3 -3.104dBi 

ANT5 -3.897dBi 

ANT7 -3.695dBi 

5G 

ANT1 -2.107dBi 

Phi15° 

Theta 305° 
 

5.5 5.31 1.14 
ANT3 1.114dB 

ANT5 0.417dBi 

ANT7 -2.925dBi 

6G 

ANT2 1.321dBi 

Phi90° 

Theta 65° 
6.5 5.42 1.11 

ANT4 -1.204dBi 

ANT6 -0.897dBi 

ANT8 -1.995dBi 

Directional gain = 10 log[(10G1     + 10G2/10   + … + 10GN/10  )/NANT] dBi/10

 
 

 

Directional gain = 10 log[(10G1 /20  + 10G2 /20  + … + 10GN /20) 2  /NANT] dBi  

  

1、Correlated Directional Gain(Beamforming  Gains)

2、Uncorrelated Directional Gain 



Thanks! 


