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Introduction
FR2-2 BS conformance test topic was discussed in previous meetings. This contribution explains our view and further analysis of Rx testing including some of the points raised and captured in WF [1][2].
Discussion
1. For receiver testing link budget, here is further detail of IFF (CATR) configuration case calculation, this time, using 1.0 m focal length for CATR and 13 dBi feed antenna gain. Power amplifier (20 dB gain) is also assumed.
	Frequency = 70 GHz
	IFF (CATR) system Wide Area BS
	IFF (CATR) system Local area BS

	Higher end of EIS refsens (dBm)
	-90
	-80

	Pathloss@70 GHz (dB) 1.0 m focal length
	69.3
	69.3

	Measurement antenna gain (dBi)
	13
	13

	Power amplifier gain (dB)
	20
	20

	Cable loss 2.0m x 10dB/m = 20 dB 
(this loss includes other components such as power splitter for leveling, it’s not really 2.0m cable)
	20 
	20

	Signal level at Up converter output (dBm)
	-33.7
	-28.7

	Mixer for Up Conversion, conversion loss (dB)
	10 
	10

	IF cable and other loss (dB)
	10 
	10 

	Signal from Signal Generator (higher level) (dBm)
	-13.7
	-8.7



As with table above, IFF (CATR) is applicable for EIS and other receiver testing of 71 GHz extension work.
Although, in some case depending on refsense requirement power amplifier may not be needed but better to assume as it’s necessary components.

2. Power leveling with use of power sensor
Considering use of Power meter for leveling Signal Generator output or Up Converter (mixer) output, following should be met as condition to use power sensor for good accuracy. Otherwise, not much value (improvement) but simply add complexity to system. We need to state that use of power senser needs to be considered as optional.
· Thermal power senser should be used which provide good accuracy
· Power senser to be used for monitoring generator or upconverter output continuously. In order for this, feedback loop should be implemented from sensor (power meter) to generator, which for continuously adjust signal generator’s level by measured power level. This is very important especially for the case of using up converter which could have larger power level drift than signal generator.
· Measurable power level range for thermal sensor is relatively limited between -30 dBm ~ +10 dBm, Signal level at the sensor should fall into this range otherwise level can’t be measured accurately.
· Because of 5G NR FR2-2 signal is TDD, not continuous signal, UL/DL ratio should be used for calculating correct level from measured level. For conformance testing, because of test model which has fixed UL/DL ratio, this is possible. However, if it’s not test model signal and not fixed ratio, measured level are not correct and not possible to adjust result.
· Averaging should be used for accuracy, especially because reason above.
· Power splitter and cables loss should be accurately calibrated.
3. Rx test feasibility consideration for OOB requirement specifically on blocking interferer.
a. Because of necessity of bandpass filter when used with external mixer (note, external mixer is the mixer which independently operated and controlled from signal generator), to avoid (filtering out) unnecessary mixer products, multiple bandpass filters should be prepared and changed during test while freqnency changed. Depending on type of mixer and combination of IF and LO frequency, there are at least a couple of filters needed even just between 110 GHz and 142 GHz range. And changing system configuration requires calibration step in test procedure, which takes time.
b. Because of above, interferer signal above 110 GHz is not practically favorable.
c. Proposes OOB blocking interferer max frequency as 110 GHz
4. MU consideration
a. Similarly with Tx test system, with frequency goes up and mis-match (return loss) increases at connection points. MU term in test system setup increases and will have more contribution to total test system MU. 
5. Calibration and test procedure consideration regarding with MU 
a. As we discussed in our contribution for Tx testing, calibration is not for improve test system MU but assure defined MU. Please see our contribution for Tx testing proposal-2. 

Conclusion and Summary
Proposal-1
· CATR is applicable for Receiver testing on 71 GHz extension receiver testing. Use of power amplifier needs to be assumed.
Proposal-2
· Regarding with use of power leveling/monitoring by power senser on generated siganl level at generator or upconverter, because of limitation, it should be considered as optional (should not be mandated).
Proposal-3
· Regarding with Rx test feasibility, due to practical point of view (preparing and swapping/re-calibrating bandpass filter), maximum OOB blocking interferer frequency to be limited at 110 GHz
Proposal-4
· Same proposal as Tx testing proposal-2 regarding with test procedure and MU consideration.
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