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Evaluation on BCCH Carrier Power Reduction

1 Introduction
 TR 45.926[1] had assigned some restrictions to the evaluation metrics of BTS energy saving. 

Energy efficiency shall be a measure of 

· Average power drawn from the input voltage source 

· Long term average RF output power transmitted at each of the antenna port

(TR 45.926 chpt. 6.2)
Three types of RBS are discussed in ETSI TS 102 706[2], indoor RBS/Outdoor RBS/Distributed RBS. The distributed RBS has two power input source for BBU and RRU. In this paper, the meter is located at RRU power input source.
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Figure 1 Distributed RBS site model showing RBS equipment and support system infrastructure [2]
For the BCCH carrier power reduction case, the power reduction is more related with the RF section of base station equipment. If an energy saving methodology is only applied to TRXs, the upper power interface in figure 1 will be much affected while the lower power interface has limited influence. 
This paper is proposed to find a simple model to determine the relationship between average TRX transmit power and BTS energy consumption.
2 Lab test
Three types of TRXs are included in the test. Only one TRX is configured in the BTS (not S1/1/1 configuration).
Table 1 Test environment parameter
	Parameter
	Value

	BTS Type
	Distributed BTS

	Number of TRX
	1

	Modulation
	GMSK

	Maximum Output Power
	49 dBm

	Feeder Loss 
	3 dBm

	Room Temperature
	22℃ ~ 26℃


The meter is place on power input of RRU. For different transmit power, the voltage and current on the meter are recorded to calculate the instant power consumption.
Table 2 Test Result
	TRX Type
	Transmit PWR (dBm)
	Voltage (V)
	Current (A)
	Power Consumption (W)

	Type 1
	46.02
	52.2
	6.34
	330.948

	
	44.34
	52.2
	5.08
	265.176

	
	43.74
	52.2
	4.76
	248.472

	
	42.42
	52.2
	4.19
	218.718

	
	42.11
	52.2
	4.05
	211.41

	
	40.65
	52.2
	3.62
	188.964

	Type 2
	45.79
	53
	6.32
	334.96

	
	43.98
	53
	5.27
	279.31

	
	43.44
	53
	4.78
	253.34

	
	42.12
	53
	4.21
	223.13

	
	41.62
	53
	4
	212

	
	40.3
	53
	3.6
	190.8

	Type 3
	44.16
	51.8
	7.49
	387.982

	
	42.35
	51.8
	6.01
	311.318

	
	41.75
	51.8
	5.61
	290.598

	
	40.48
	51.8
	5.02
	260.036

	
	40.08
	51.8
	4.76
	246.568

	
	38.71
	51.8
	4.31
	223.258


Plot the data of Table 2 into Figure 2. The blue curve with square represents the average value of the other three curves. The relationship between power consumption and TRX Tx power is not linear.
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Figure 2 RRU PWR consumption for different Tx Power
3 Proposal

It is proposed to use the blue curve to determine the absolute value of power c by applying BCCH power reduction method. For example, if average Tx power = 43 dBm before power reduction, average Tx power = 42 dBm after power reduction, according to the blue curve, 240-218=22 (W) is saved for each RRU. Total BTS will have 22*3 = 66 (W) energy saved.
From Table H.2 in ETSI TS 102 706 [2], the total energy consumption of S2/2/2 BTS, 25℃:
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In simulation, the average TRX transmit power for reference case and candidate solution can be collected. Check it with the blue curve in figure 2.Then the saved energy in each load profile are obtained: e.g. Low load: X (W); Medium load: Y (W); Busy hour load: Z (W).

Energy savings in percent versus the reference configuration:
Energy saving in Low load = (3*X)/642 * 100%

Energy saving in Medium load = (3*Y)/681 * 100%

Energy saving in Busy hour load = (3*Z)/819 * 100%
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