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1. Introduction

In [1] it is proposed to adjust ACS test based on new calculation. In this document we clarify the calculation behind the current ACS values.
2. Discussion
ACS is the attenuation needed in the receiver selectivity filter for the adjacent channel interfering signal (see fig 1). The key question in the calculation of ACS is the level needed for the interfering signal after the attenuation (Pnoise in the fig 1). The level depends on the SNR that is needed for demodulation. Based on [2] we have agreed that for the receiver test signal the ideal SNR = -1 dB and we use 2.5 dB implementation margin on top of that. This leads to +1.5 dB SNR, i.e. the noise floor must be 1.5 dB below the wanted signal. The SNR in the REFSENS case is illustrated in figure 2. In figures 1 and 2 diversity gain is not included. In the actual REFSENS requirement it is included by lowering wanted signal level per port by 3 dB. In ACS case diversity gain should not be included because the interfering signals in the antenna ports are correlated.
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Fig. 1. Signals in ACS test.

[image: image2]
Fig 2. SNR in REFSENS test without diversity gain.
In the current ACS calculation we have assumed that the wanted signal level (REFSENS + 14 dB) is so high that thermal noise floor can be neglected in the calculation (it affects less than 0.2 dB). Then the interfering signal should be attenuated 1.5 dB below the wanted signal and the ACS calculation is simplified to formula (1)

(1)

ACS = PInterferer - Pwanted + 1.5 dB
The ACS calculation in [1] is based on the formula:
(2) ACS-calculated = PInterferer – Noise_floor – 10*log10(10(Wanted signal  mean power – REFSENS) /10–1)


Levels for wanted signal and interfering signal are based on REFSENS value that includes diversity gain. This leads to situation where noise floor is 1.5 dB above the wanted signal instead of being 1.5 dB below, see figure 3.

[image: image3]
Fig. 3 Signals in ACS Test, diversity gain included.
If we want to use formula (2) one way is to use REFSENS value without the 3 dB diversity gain and derive signal levels from that. However that would not be in-line with the current signal levels in ACS test. Another way is to change noise_floor to include the SNR needed for the test signal in the absence of diversity gain. Instead of using noise_floor = thermal_noise_floor + NF we should then use noise_floor = REFSENS – SNR.
With that change formula (2) leads to almost the same results as (1). In table 1 the ACS is calculated for band 1.
Table 1. ACS for Band 1

	Channel BW (MHz)
	REFSENS (dBm)
	 Interferer (dB)
	Pinterferer (dBm)
	ACS (dB)

	5
	-100
	45.5
	-54.5
	33.2

	10
	-97
	45.5
	-51.5
	33.2

	15
	-95.2
	42.5
	-52.7
	30.2

	20
	-94
	39.5
	-54.5
	27.2


3. Conclusion

In the current ACS test diversity gain is not considered. We believe that is correct way of specifying ACS and numbers in ACS test do not need changing. However it would be good to clarify this assumption and add a note as proposed in [1].
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