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1. Introduction
This contribution presents test method and measurement uncertainty of adjacent channel selectivity, narrow band block, In-band blocking, and receiver intermodulation for an indoor anechoic chamber conformance testing 


2. [bookmark: _Toc496014803]Indoor anechoic chamber test method for adjacent channel selectivity, narrow band block, In-band blocking, and receiver intermodulation
The method measures the adjacent channel selectivity, narrow band block, in-band blocking, and receiver intermodulation in an anechoic chamber with the separation between the manufacturer declared coordinate system reference point of the AAS BS and the phase centre of the transmitting antenna. These measurements are based on the sensitivity measurement such as EIS. The difference is to apply the wanted signal and unwanted signal to AAS BS under test simultaneously. The wanted signal and unwanted signal comes from the same direction. Since the frequency space between wanted signal and unwanted signal is approximately 20 MHz in maximum, the transmitting antenna can emit both wanted and unwanted signal by using power combiner or coupler.

Observation 1  One transmitting antenna can radiate both wanted and unwanted signal.

However, the gains of transmission antenna and reference antenna are possible to be different at the frequencies of wanted signal and unwanted signal. The transmission coefficient of power combiner or coupler also could be different at the different input ports and frequencies. The influence of this gain difference can be removed at the calibration stage by calibrating at each frequency for wanted and unwanted signal. 

Observation2  The influence of introducing coupler/power combiner and the antenna gain difference between the frequency of wanted and unwanted signal can be removed at the calibration stage by calibrating at different frequencies.

Therefore, the test procedure is divided in two stage, calibration and measurement, as follows:

The measurement system setup is as depicted in figure 10.2.[2.1.1.1-1].
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Figure 10.2.[2.1.1.1-1]: Indoor Anechoic Chamber system setup 

.
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Figure 10.2.[2.1.1.3-1]: Indoor Anechoic Chamber calibration system setup
Stage 1 - Calibration:
1)	Connect the reference antenna and the transmitting antenna to RF in port and RF out port of the network analyser via power combiner/coupler port for wanted signal, respectively, as shown in figure 10.2.[2.1.1.3-1].
2)	Install the reference antenna with its beam peak direction and the height of its phase centre aligned with the transmitting antenna.
3)	Set the centre frequency of the network analyser to the carrier centre frequency of the wanted signal for ACS or narrow band blocking measurement of AAS BS and measure LFWanted, D→E is equivalent to 20log|S21| (dB) at the center frequencies of wanted and unwanted signal obtained by the network analyser, respectively:
-	LFWanted, D→E: Pathloss between E and D for wanted signal in figure 10.2.[2.1.1.3-1].
4) Connect RF out port of the network analyser to power combiner/coupler port for unwanted signal.
5) Set the centre frequency of the network analyser to the carrier centre frequency of the unwanted signal for ACS or narrow band blocking measurement of AAS BS and measure LFUnanted, D→E is equivalent to 20log|S21| (dB) at the center frequencies of wanted and unwanted signal obtained by the network analyser:
-	LFUnwanted, E→E: Pathloss between E and D for unwanted signal in figure 10.2.[2.1.1.3-1].
5)	Measure the cable losses at the center frequencies of wanted and unwanted signal, LFWanted, E→F and LFUnwanted, E→F, between the reference antenna connector and the network analyzer connector:
-	LFWanted, E→F: Cable loss between E and F for wanted signal in figure 10.2.[2.1.1.3-1].
-	LFWanted, E→F:  Cable loss between E and F for wanted signal in figure 10.2.[2.1.1.3-1].
6)	Calculate the calibration value for wanted and unwanted signal between A and D with the following formula:
-	LWanted_cal, A→D = LFWanted, E→D + GREF_ANT_Wanted, A→F –LFWanted, E→F.
-	LUnwanted_cal, A→D = LFUnwanted, E→D + GREF_ANT_Unwanted, A→F –LFUnwanted, E→F.
-	LWanted_cal, A→D:  Calibration value for wanted signal between A and D in figure 10.2.[2.1.1.3-1]. 
-	LUnanted_cal, A→D:  Calibration value for unwanted signal between A and D in figure 10.2.[2.1.1.3-1].
-	GREF_ANT_Wanted, A→F: Antenna gain of the reference antenna at the centre frequency of wanted signal.
-	GREF_ANT_UNwanted, A→F: Antenna gain of the reference antenna at the centre frequency of wanted signal.
NOTE: The transmitting antenna and reference antenna should be available for the frequency range of wanted and unwanted signal.
Stage 2 - Measurement:
7)	Uninstall the reference antenna and install the AAS with its manufacturer declared coordinate system reference point in the same place as the phase centre of the reference antenna. The manufacturer declared coordinate system orientation of the AAS is set to be aligned with testing system. Polarization of the AAS BS to be tested and that of transmitting antenna shall be matched.
8)	Set the AAS BS to be satisfied with the sensitivity RoAoA covering conformance testing receiving direction.
9)	Rotate the AAS to make the conformance testing receiving direction aligned with the beam peak direction of the reference antenna at the calibration stage.
10)	For FDD AAS BS start BS transmission according to [E-TM 1.1] at manufacturer's declared rated output power. 
11)	Set the power at the RF signal source generator for the wanted signal as the declared plus LWanted_cal, A→D and the reference measurement channel.
12) Set the power at the RF signal source generator for the unwanted signal as the declared plus LUnwanted_cal, A→D and the reference measurement channel.
13)	Measure the throughput according to annex E of the 3GPP TS 36.141 [12].
14)	Repeat the above steps 7)~13) per conformance testing direction and polarization.



3. Indoor anechoic chamber Uncertainty Assessment for occupied bandwidth
In [1], measurement uncertainties of overall system for ACS, in-band blocking, and receiver intermodulation, are expressed as following equations:
Test System uncertainty (ACS) = SQRT[(wanted_level_error)2 + (interferer_level_error)2]+ACLR_effect         (1)
Test System uncertainty (in-band blocking) = SQRT[(wanted_level_error)2 + (interferer_level_error)2]+ACLR_effect + Broadband noise effect       (2)
Test System uncertainty (in-band blocking) = SQRT[(2 x CW_level_error)2+(mod_interferer_level_error]2+(wanted_level_error)2]+ACLR_effect         (3)
Here, Boradband noise effect is not applicable for in-band blocking.

The uncertainty of the signal level is considered to be the same as EIS in Rel-13 because the influence of gain and power combiner/coupler is removed at the calibration stage. Therefore, the uncertainty for each signal level is obtained from the uncertainty table for EIS in [2], and test system uncertainty for each requirements are calculated from eqs. (1)-(3). The uncertainty for signal level is shown in Table A and test system uncertainty for each requirement is listed in Table B.

Table A Uncertainty for each signal level received at AAS BS

	Frequency range
	  f ≦ 3 GHz
	3 GHz < f ≦ 4.5 GHz

	Standard Uncertainty
	0.62
	0.64



Table B	Test system uncertainty 
	OTA Requirements
	ACS and narrow-band blocking
	In-band blocking
	Receiver intermodulation

	Frequency range
	f ≦ 3 GHz
	3 GHz < f ≦ 4.5 GHz
	f ≦ 3 GHz
	3 GHz < f ≦ 4.5 GHz
	f ≦ 3 GHz
	3 GHz < f ≦ 4.5 GHz

	Test system standard uncertainty (1)
	1.28
	1.31
	1.28
	1.31
	1.92
	1.97

	Test system expand standard uncertainty (1.96)
	2.50
	2.56
	2.50
	2.56
	3.76
	3.86


NOTE: ACLR Effect is 0.4 dB as shown in [1].


4. Conclusion
This contribution presents:
· ACS, narrow band block, in-band blocking, receiver intermodulation description and MU values
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