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[bookmark: _Ref465244136]Introduction
From RAN4#102e meeting, Perf part of 71G Ext WI starts to discuss BS conformance testing. MU/TT of test and test system is one of topic needs to be discussed because these numbers will be increased from currently defined numbers for FR2-1. This document provides our view on these numbers and reason of possible increase of these number.
Discussion

With introduction of FR2-2 frequency bands, MU analysis with using budget table defined in TR37.941 should be done for FR2-2 band on BS conformance testing. Existing number for FR2-1 should not be re-used because, frequency range is much higher compare with FR2-1, and introduction of wider modulation bandwidth up to 2GHz.
In general, higher frequency causes, increase of test equipment MU and system level MU. Also, larger pathloss and higher loss on cables etc. leads to lower signal power at measurement receiver. This reduces SNR and potentially require use of additional LNA at measurement receiver which causes increase of total test system MU value. Wider modulation bandwidth causes, impact on amplitude flatness which causes increase of uncertainty, as example.
Regarding with pathloss, there is BS antenna array assumption in TR38.808 table 4.2.5.1-1 “Example antenna arrays”. For antenna dimension (D), following can be picked up for calculating assumption. (Following is from largest array size picked up from the table, not copy of entire table). We wonder if this is good assumption to use.
	Example antenna array numbers from table 4.2.5.1-1 TR38.808 v17.0.0
	Unit
	Antenna Array Example

	Carrier frequency
	GHz
	70

	Array size (MxN)
	
	32x32

	Tx Array Antenna Gain
	dBi
	33.8

	EIRP per polarization
	dBm
	70.8

	Element spacing
	lambda
	0.5

	Array size, X dimension
	mm
	68.5

	Array size, Y dimension
	mm
	68.5

	With use of number listed above from table 4.2.5.1-1 (TR38.808)
	
	

	D can be calculated as
	mm
	96.9

	FF distance
	m
	4.38

	Pathloss with FF distance
	dB
	82.18



Regarding with availability of test equipment, depending on range of frequency, up and down converter may be needed for measurement receiver and signal generator. These, in general, reduces accuracy and increases noise floor.

Regarding with Spurious emission measurement
In existing TS38.141-2, FR2-1 spurious emission test has max limit frequency as 60GHz (or 2nd harmonic if smaller). This max frequency limit number is even less than 71GHz. This frequency limit was agreed in RAN4 because of practical reason [2]. For FR2-2, max limit frequency needs to be re-defined for FR2-2 from practical point of view, or as requirement states as 2nd harmonic frequency. 
Also, for receiver blocking test, out-of-band blocking interferer maximum frequency is set to 60 GHz with similar reason. This needs to be revisited and practical test system max frequency of out-of-band blocking max frequency needs to be defined for FR2-2.

Conclusion and Summary
Observation-1
· Test system MU numbers will be increased because of higher frequency and wider modulation bandwidth, also there are test equipment availability issue which potentially causes increase of MU numbers.
Observation-2
· In order to calculate pathloss, Antenna assumption needs to be confirmed. 
Observation-3
· For Spurious emission and out-of-band blocking, existing max frequency limit number for FR2-1 doesn’t work for FR2-2. This needs to be studied.
Proposal-1
· MU numbers defined for FR2-1 should NOT be re-used for FR2-2. MU values for FR2-2 bands should be studied and calculated with using MU budget table.
Proposal-2
· RAN4 to confirm TR38.808 table 4.2.5.1-1 “Example antenna arrays” 32x32 example, is good and right antenna assumption for FR2-2 BS as assumption for test system MU calculation. In case it is not appropriate example for calculating MU, good example as assumption needs to be provided from BS vender.
Proposal-3
· Practical max frequency for spurious emission test needs to be defined for FR2-2. 
· Practical max frequency for out-of-band blocking interferer frequency needs to be defined for FR2-2.
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