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In RAN4#98e, it was discussed about BS conformance test TT (test tolerance) value and MU (Measurement Uncertainty) value. Proposed MU value for Rx test with use of mixer for upconvert 5G NR modulated signal into 47G band frequency was denied by BS venders because total system MU value too large although proposal was because of lack of vector Signal Generator in this frequency range.
Description
When OTA study was conducted and TR document[2][3] created, it covered up to 40GHz in FR2 frequency. For n262 (47.2GHz – 48.2GHz), values in this TR document as well as existing TT values in TS document (up to n259 band) can’t be reused because too much of frequency difference for upper frequency side in mmWave.  For example;
· There is more pathloss which degrade SNR at receiver
· Mis-match uncertainty increases with higher frequency
· Various uncertainty changes/increases for OTA related terms
· Measurement Equipment uncertainty increases with higher frequency
For Receive testing, there is very important difference from existing frequency band, which is currently there is no vector Signal Generator available in market with this n262 frequency range. This means, there is no Signal Generator can generate 5G NR modulated signal with this frequency range. Then, in RAN4#98e, MU value with use of mixer for upconvert 5G NR modulated signal into 47GHz band frequency was proposed, however denied by BS vender due to larger total calculated MU value.
· Use of mixer for up conversion in test system for modulated signal generation is denied for this n262 band for Rx testing. 
With above, even vector Signal Generator is not ready yet in Market, we came up estimated number for n262 frequency range for modulated signal generation and re-calculated total test system MU value. 
Proposed modulated signal generator TE value is 1.63 (1 sigma value) as estimated value.
With this value, re-calculate MU for BS Rx testing as following;
Table 1, Estimated MU value for n262, for Rx tests, EIS (in dB)
	Estimated EIS with use of estimated SG value (2 sigma)(note 1)
	3.62

	Add estimated uncertainty contribution 0.2 from other terms
	3.82

	Proposed MU for EIS (2 digit) for 47.2GHz < f < 48.2GHz
	3.8


				(note 1, use estimated SG uncertainty value 1.63 in EIS MU budget table in 10.2.2.4-1 IAC MU for EIS in TR37.941 value is from [3])
				
Table 2, Estimated MU value to set TT value for n262, for Rx tests, ACS, IBB, In-channel selectivity (in dB)
	MU-EIS (value from table 1 above, combined uncertainty 1 sigma)
	1.847

	Estimated uncertainty of the RF signal generator (1 sigma)	
	1.633

	MU PA (from [5] table 10.5.4-3)
	0.2

	ACLR effect (from [5] table 10.5.4-3)
	0.4

	Combined standard uncertainty (1 sigma)
	2.677

	Expanded uncertainty (1 sigma x 1.96)
	5.248

	Add estimated uncertainty contribution 0.2 from other terms
	5.448

	Expanded uncertainty - Proposed MU for ACS, IBB, In-channel selectivity (2 digit) for 47.2GHz < f < 48.2GHz
	5.5


			(Note, this table is based from TR37.941 v15.2.0[3], table 10.5.4-3 MU for ACS/IBB/In-channel selectivity)
		
Table 3, Estimated MU value to set TT value for n262, for Rx tests, IMD
	MU-EIS (value from table 1 above, combined uncertainty 1 sigma)
	1.847

	Estimated uncertainty of the RF signal generator (1 sigma)
	1.633

	MU CW interferer (CW Signal Generator) (note 2)
	1.28

	MU PA (from [5] table 10.5.4-3)
	0.2

	ACLR effect (from [5] table 10.5.4-3)
	0.4

	Combined standard uncertainty (1 sigma)
	2.99

	Expanded uncertainty (1 sigma x 1.96)
	5.86

	Add estimated uncertainty contribution 0.2 from other terms
	6.06

	Expanded uncertainty - Proposed MU for ACS, IBB, In-channel selectivity (2 digit) for 47.2GHz < f < 48.2GHz
	6.1



(Note, this table is based from TR37.941 v15.2.0[3], table 10.6.4-2 MU for Rx IMD)
			(Note2, MU TE for CW signal generator level uncertainty in this frequency range is 1.28)

Proposal

Here is overall test TT values table with “Estimated MU” values.
For Tx, Same number proposed in previous meeting also listed here.
Table 4. updated table of Table C.1-2 in TS38.141-2 v16.6.0[4], Derivation of test requirements (FR2 OTA transmitter tests) under Annex C Test tolerances and derivation of test requirements
	Test 
	Minimum requirement in TS 38.104 [2]
	Test Tolerance
(TTOTA)
	Test requirement in the present document

	6.2 Radiated transmit power
	See TS 38.104 [2], clause 9.2
	Normal conditions:
1.7 dB, 24.25GHz < f ≦ 29.5GHz
2.0 dB, 37GHz < f ≦ 43.5GHz
2.2 dB, 47.2GHz < f ≦48.2GHz
Extreme conditions:
3.1 dB, 24.25GHz < f ≦ 29.5GHz
3.3 dB, 37GHz < f ≦ 43.5GHz
3.5 dB, 47.2GHz < f ≦48.2GHz
	Formula:
Upper limit + TT, Lower limit – TT

	6.3	OTA base station output power
	See TS 38.104 [2], clause 9.3
	2.1 dB, 24.25GHz < f ≦ 29.5GHz
2.4 dB, 37GHz < f ≦ 43,5GHz
2.6 dB, 47.2GHz < f ≦48.2GHz

	Formula:
Upper limit + TT, Lower limit – TT


	6.4	OTA output power dynamics
	See TS 38.104 [2], clause 9.4
	0.4 dB
	Formula:
Total power dynamic range – TT


	6.5.1	OTA transmitter OFF power
	See TS 38.104 [2], clause 9.5.2
	2.9 dB, 24.25GHz < f ≦ 29.5GHz
3.3 dB, 37GHz < f ≦ 43.5GHz
3.6 dB, 47.2GHz < f ≦48.2GHz
	Formula:
Minimum Requirement + TT

	6.6.2 OTA frequency Error
	See TS 38.104 [2], clause 9.6.1
	12 Hz
	Formula:
Frequency Error limit + TT

	6.6.3 OTA Modulation quality (EVM)
	See TS 38.104 [2], clause 9.6.2
	1 %
	Formula:
EVM limit + TT

	6.6.4 OTA time alignment error
	See TS 38.104 [2], clause 9.6.3
	25 ns
	

	6.7.2	OTA occupied bandwidth
	See TS 38.104 [2], clause 9.7.2
	0 Hz
	Formula:
Minimum Requirement + TT

	6.7.3	OTA Adjacent Channel Leakage Power Ratio (ACLR)
	See TS 38.104 [2], clause 9.7.3
	Relative:
2.3 dB, 24.25GHz < f ≦ 29.5GHz
2.6 dB, 37GHz < f ≦43.5GHz
2.8 dB, 47.2GHz < f ≦48.2GHz
Absolute:
2.7 dB, 24.25GHz < f ≦ 29.5GHz
2.7 dB, 37GHz < f ≦43.5GHz
2.9 dB, 47.2GHz < f ≦48.2GHz
	Formula:
Relative limit - TT
Absolute limit +TT


	6.7.4	OTA operating band unwanted emissions
	See TS 38.104 [2], clause 9.7.4
	0 MHz  f < 0.1*BWcontiguous
2.7 dB, 24.25GHz < f ≦ 29.5GHz
2.7 dB, 37GHz < f ≦43.5GHz
2.9 dB, 47.2GHz < f ≦48.2GHz
0.1*BWcontiguous  f < fmax
0 dB 

For co-existence with Earth Exploration Satellite Service 0 dB
	Formula:
Minimum Requirement + TT

	6.7.5.2	General transmitter spurious emissions requirements
Category A
	See TS 38.104 [2], clause 9.7.5.3.2
	0 dB
	Formula:
Minimum Requirement + TT

	6.7.5.2	General transmitter spurious emissions requirements
Category B
	See TS 38.104 [2], clause 9.7.5.3.2
	0 dB
	Formula:
Minimum Requirement + TT

	6.7.5.4	OTA transmitter spurious emissions, additional requirements
	See TS 38.104 [2], clause 9.7.5.3.3
	For co-existence with Earth Exploration Satellite Service 0 dB
	Formula:
Minimum Requirement + TT

	NOTE:	TT values are applicable for normal condition unless otherwise stated.


	
Table 5. updated table of Table C.2-2 in TS38.141-2 v16.6.0[6], Derivation of test requirements (FR2 OTA receiver tests) under Annex C Test tolerances and derivation of test requirements
	Test 
	Minimum requirement in TS 38.104 [2]
	Test Tolerance
(TTOTA)
	Test requirement in the present document

	7.3	OTA reference sensitivity level
	See TS 38.104 [2], clause 10.3
	2.4 dB, 24.25 GHz < f ≦ 33.4 GHz
2.4 dB, 37 GHz < f ≦ 43.5 GHz
3.8 dB, 47.2GHz < f ≦48.2 GHz
	Formula:
EISREFSENS+ TT

	7.5.1	OTA adjacent channel selectivity
	See TS 38.104 [2], clause 10.5.1
	0 dB
	Formula:
Wanted signal power + TT

Interferer signal power unchanged.

	7.5.2	In-band blocking
	See TS 38.104 [2], clause 10.5.2
	0 dB
	Formula:
Wanted signal power + TT

Interferer signal power unchanged.

	7.6	OTA out-of-band blocking
	See TS 38.104 [2], clause 10.6
	0 dB
	Formula:
Wanted signal power + TT
Interferer signal power unchanged

	7.7	OTA receiver spurious emissions
	See TS 38.104 [2], clause 10.7
	0 dB
	Formula:
Minimum Requirement + TT


	7.8	OTA receiver intermodulation
	See TS 38.104 [2], clause 10.8
	0 dB
	Formula:
Wanted signal power + TT

Interferer signal power unchanged.

	7.9	OTA in-channel selectivity
	See TS 38.104 [2], clause 10.9
	3.4 dB, 24.25 GHz < f ≦ 33.4 GHz
3.4 dB, 37 GHz < f ≦ 43.5 GHz
5.4 dB, 47.2GHz < f ≦48.2 GHz
	Formula:
Wanted signal power + TT

Interferer signal power unchanged.

	NOTE:	TT values are applicable for normal condition unless otherwise stated.
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