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INTELLIGENT MODE

INTERFERENCE - REPEATER IMPLEMENTATION

Thermal noise = K * T * B

K = 1.38 * 10-23 J/K

T = Room temperature (Kelvin)

B = Resolution bandwidth (Hz)

UL Noise Floor  Ò -121dBm

REPEATER

BTS



REPEATERBTS

INTELLIGENT MODE

INTERFERENCE ïNormal System

BTS Sensitivity = -106dBm
BTS noise Floor = -115dBm

UL Gain = 70dB
Noise figure = 6dB
Donor Antenna = 10dBi
Cable Loss= -3dB

BTS

BTS Sensitivity
-106dBm+0.51dB
= -105.49dBm

RPT

BTS Antenna = 17dBi
Cable Loss= -3dB

Repeater Noise Floor = -121dBm+70dB+6dB+10dBi-3dB-100dB+17dBi-3dB =-124dBm

Total Noise Floor = -124dBm+( -115dBm) = 4 *10 -13mW + 3.16*10 -12mW = 3.56*10 -12mW

= -114.4855dBm

Total Increment  = -114.4855dBm - (-115dBm) = 0.51dB



REPEATERBTS

INTELLIGENT MODE

INTERFERENCE ïNoise Floor is High

BTS Sensitivity = -106dBm
BTS noise Floor = -115dBm

UL Gain = 70dB
Noise figure = 6dB
Donor Antenna = 10dBi
Cable Loss= -3dB

BTS Antenna = 17dBi
Cable Loss= -3dB

Repeater Noise Floor = -121dBm+70dB+6dB+10dBi-3dB-91dB+17dBi-3dB =-115dBm

Total Noise Floor = -115dBm+( -115dBm) = 3.16*10 -12mW + 3.16*10 -12mW = 6.32*10 -12mW

= -111.99dBm

Total Increment  = -111.99dBm - (-115dBm) = 3.01dB

BTS

BTS Sensitivity
-106dBm + 3.01dB
= -102,99dB

RPT



INTELLIGENT MODE

BTS Coverage

BTS Coverage

B.T.SB.T.S

Repeater 
coverage

Repeater 
coverage

B.T.S

BTS 
Coverage

New 
Repeater 
site 

Ē The existing BTS site will have UL interference due to shorter distance 

between BTS and repeaters and improper repeater commissioning. The 

sensitivity and coverage of existing BTS will reduce by adding new 

repeaters to near by BTS site.

Repeater 
coverage

Interference to Existing BTS ïNew Repeater

Repeater 
coverage

Repeater 
coverage

Repeater 
coverage
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INTELLIGENT MODE

BTS Coverage

BTS Coverage

B.T.SB.T.S

Repeater 
coverage

B.T.S

BTS 
Coverage

New 
BTS site 

Repeater 
coverage

B.T.S

Repeater 
coverage

BTS Coverage

Interference to New BTS by existing Repeater

Ē The new BTS site will have UL interference due to nearby existing 

repeater site. The sensitivity and coverage of new BTS will reduce by 

existing repeater site.

New 
BTS site 

B.T.S

Repeater 
coverage

BTS Coverage



INTELLIGENT MODE

Ē Designed with Intelligent Mode which can periodically auto adjust 

parameters to avoid noise floor interference toward nearby BTS.  

Intelligent Circuit

Interference 
Detection

Parameter

adj.

InterferenceSafety

RFinput

Set Parameter

Noise Floor Interference Prevention 

Ē With a single button, intelligent mode has interference detection, it will detect 

the interference that coming from RF input. Then it will automatically adjust the 

parameter step by step until it safety. And last, the intelligent mode will set the 

parameter.



INTELLIGENT MODE

Simulation Diagram of Intelligent Circuit

ĒPath loss = -90dB

ĒRSSI without donor antenna = -47dBm

ĒSplitter Loss = 3dB

Ē Input power to the repeater is ï41.3dBm

ĒCheck the noise floor from the spectrum analyzer

Ē The value of UL noise floor on SA was from repeater to point A

BTS

Path loss = -90dB



INTELLIGENT MODE

Test Result of Intelligent Circuit (Without Intelligent Mode)

Noise floor is high

ĒNoise Floor (from repeater to point A) = -174 + 10 log RBW + UL Gain + Noise Figure ïCircuit loss 

= -174 + 10 log 10 5 + 70dB + 6dB ï3dB

= -51dBm (100Khz RBW) = -48dBm (200KHz RBW)

ĒNoise floor on Spectrum Analyzer = -50.83dBm (100KHz RBW) = -47.83 (200KHz RBW) 

ĒUL Noise floor to BTS = -48dBm ï0.2 + 9dBi ï90dB + 17dBi - 3dB = -115.2dBm 

ĒIt will interfere to the BTS since the UL noise floor from repeater to BTS Ó -121dBm



INTELLIGENT MODE

Test Result of Intelligent Circuit (With Intelligent Mode)

Noise floor is low

ĒNoise Floor (from repeater to point A) = -174 + 10 log RBW + UL Gain + Noise Figure ïCircuit loss 

= -174 + 10 log 10 5 + 56dB + 6dB ï3dB

= -65dBm (100Khz RBW) = -62dBm (200KHz RBW)

ĒNoise floor on SA = -65.17dBm (100KHz RBW) = -62.17 (200KHz RBW) 

ĒUL Noise floor to BTS = -62dBm ï0.2 + 9dBi ï90dB + 17dBi - 3dB = -129.2dBm 

ĒIt wonôt interfere to the BTS since the UL noise floor from repeater to BTS Ò -121dBm
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Amount of 
repeaters

Increment of 
repeaterôs noise floor

Total repeaterôs 
noise floor

Total noise 
floor in BTS

Increment of 
BTSôs noise floor

Status
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Noise Floor Summarization

SILENT MODE

BTS

wŜǇŜŀǘŜǊΩǎ ƴƻƛǎŜ ŦƭƻƻǊ Ґ -124dBm

wŜǇŜŀǘŜǊΩǎ ƴƻƛǎŜ ŦƭƻƻǊ Ґ -124dBm

wŜǇŜŀǘŜǊΩǎ ƴƻƛǎŜ ŦƭƻƻǊ Ґ -124dBm

wŜǇŜŀǘŜǊΩǎ ƴƻƛǎŜ ŦƭƻƻǊ Ґ -124dBm

wŜǇŜŀǘŜǊΩǎ ƴƻƛǎŜ ŦƭƻƻǊ Ґ -124dBm

wŜǇŜŀǘŜǊΩǎ ƴƻƛǎŜ ŦƭƻƻǊ Ґ -124dBm

wŜǇŜŀǘŜǊΩǎ ƴƻƛǎŜ ŦƭƻƻǊ Ґ -124dBm

wŜǇŜŀǘŜǊΩǎ ƴƻƛǎŜ ŦƭƻƻǊ Ґ -124dBm

Ref: BTS noise floor = -115dBm

1 0dB -124dBm -114.48dBm 0.51dB Wonôt interfere

2 3dB -121dBm -114.03dBm 0.97dB Wonôt interfere

4 6dB -118dBm -113.24dBm 1.76dB Will Interfere

8 9dB -115dBm -111.99dBm 3.01dB Will Interfere
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repeaters

Increment of 
repeaterôs noise floor

Total repeaterôs 
noise floor

Total noise 
floor in BTS
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BTSôs noise floor
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Noise Floor Summarization

SILENT MODE

BTS

In Silent Mode

In Silent Mode

In Silent Mode

wŜǇŜŀǘŜǊΩǎ ƴƻƛǎŜ ŦƭƻƻǊ Ґ -124dBm

In Silent Mode

In Silent Mode

In Silent Mode

wŜǇŜŀǘŜǊΩǎ ƴƻƛǎŜ ŦƭƻƻǊ Ґ -124dBm

Ref: BTS noise floor = -115dBm

1 0dB 0dBm -115dBm 0dB No repeater is active

2 0dB 0dBm -115dBm 0dB No repeater is active

4 0dB -124dBm -114.48dBm 0.51dB 1 repeater is active

8 3dB -121dBm -114.03dBm 0.97dB 2 repeaters are active



SILENT MODE

Ē Designed with Silent mode which can automatically in-activate UL PA when 

there is no subscribers were making a call to avoid the UL noise floor 

interference to the BTS.

UL RF INPUT
Silent mode 
Detection

enable/disable 

UL PA

Silent Mode

Ē Silent mode detection will detect the UL RF input. When there is no subscribers 

making a call, the silent mode will disable the UL PA, but when there is 

subscribers making a call, silent mode will enable the UL PA.



Configuration of Silent Mode Test

SILENT MODE

Ē The measurement is tested inside of the shielding room

Ē The RSSI is -47dBm without donor antenna gain 

Ē The Rx level to the repeater = -41.3dBm

ĒSplitter Loss = 3dB

ĒCheck UL noise floor from spectrum analyzer when silent mode is on and off

ĒThe value of UL noise floor on SA was from repeater to point A



Test result of Silent Mode (Without Silent Mode)

SILENT MODE

ĒNoise Floor (from repeater to point A) = -174 + 10 log RBW + UL Gain + Noise Figure ïCircuit loss 

= -174 + 10 log 10 5 + 70dB + 6dB ï3dB

= -51dBm (100KHz RBW) = -48dBm (200KHz RBW)

ĒNoise floor on SA = -50.83dBm (100KHz RBW) = -47.83dBm (200KHz RBW)



SILENT MODE

Without Silent Mode
Repeater noise floor measurement (from repeater to point A) = -48dBm

Repeater noise floor generated to BTS = -48dBm ς0.2 + 9dBi ς90dB + 17dBi - 3dB = -115.2dBm   

Total noise  = -115.2dBm + (-115dBm) =3.02*10-12mW + 3.16*10-12mW = 6.18*10-12mW

= -112.1dBm

Noise increment = -112.1dBm ς(-115dBm) = 2.9dB

BTS

BTS noise Floor = -115dBm

Path loss = -90dB

Test result of Silent Mode (Without Silent Mode)
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SILENT MODE

ĒNoise floor on Spectrum Analyzer = -88.41dBm (100KHz RBW) = -85.41dBm (200KHz RBW)

Test result of Silent Mode (With Silent Mode)


