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Introduction
This contribution discusses maximum achievable SNR for IFF 30cm QZ system.
Discussion
[bookmark: _Ref31104997]At RAN5#89e and RAN5#90e different papers were discussed to optimize maximum achievable SNR in an IFF 30cm QZ test system. It was agreed a maximum SNR of 19.2dB for FR2a at 100 MHz channel bandwidth where this value consider a total backoff of 17.7dB included signal PAPR and fading crest factor. 
This maximum achievable SNR of 19.2 dB is pending to conclude if test equipments can meet with Tx DL EVM requirement and action point AP#89e.23 was defined.
	Action ID
	sWG
	Action
	Responsible
	Relevant Tdoc
	Deadline
	Status

	AP#89e.23
	RF
	Provide input on acceptable clipping frequency due to fading and/or acceptable fading crest factor margin for FR2 Demod performance and CSI test cases Provide input on the impact to TxEVM (and consequently SNR) for higher probability of saturation of faded signal
	Qualcomm, Anritsu, Keysight, E///, R&S
	R5-206168, R5-205702
R5-211083
	RAN5#91e
	Open



However, maximum test system power level was discussed and agreed for IFF 30 cm as part of UE RF maximum input level requirement defined in TS 38.521-2 as follows:
Table 7.4.5-1: Maximum input level
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	50
MHz 
	100
MHz
	200
MHz
	400
MHz

	Power in Transmission Bandwidth Configuration
	dBm
	-51 (NOTE 2,3) for band n257, n258 and n261
-59 (NOTE 2,3) for band n260
-53 (NOTE 3,4) for band n257, n258 and n261
-61 (NOTE 3,4) for band n260

	NOTE 1:	The transmitter shall be set to 4 dB below the PUMAX,f,c as defined in subclause 6.2.4, with uplink configuration specified in Table 7.3.2.3.1-2.
NOTE 2:	Reference measurement channel is specified in Annex A.3.3.2: QPSK, R=1/3 variant with one sided dynamic OCNG Pattern as described in Annex A.
NOTE 3:	The test requirements deviate from minimum requirements by 26dB relaxation for 24.25 ~ 29.5 GHz and 34 dB relaxation for 37 ~ 40 GHz.
NOTE 4:	Reference measurement channel is specified in Annex A.3.3.5: 256QAM, R=4/5 variant with one sided dynamic OCNG Pattern as described in Annex A.




Where Maximum input level test requirement is relaxed based on UE RF testability analysis agreed in [2]. Test requirement relaxation was based on:
· P1dB. 
· Signal PAPR (13dB)
· Free space losses and antenna gain
As result of this UE RF testability analysis, maximum input level requirement is relaxed till -51 dBm for FR2a and -59 for FR2b.
Observation 1: UE RF maximum input level requirement is defined as -51 dBm for FR2a and -59 for FR2b after applying relaxation due to testability analysis.
As many of test systems in the market are common for UE RF TRx and RF Demod, same limitation in maximum DL output power should be considered for maximum testable SNR for Demod FR2 testing.
Proposal 1: To use as baseline UE RF maximum input level test requirements as maximum DL power level for deriving maximum testable SNR for Demod FR2 test cases.
However, there are other aspects that needs to be considered for Demod FR2 testing and were not considered in UE RF maximum input level. Maximum input level requirement is defined in ideal radio conditions but, Demod FR2 analysis should consider:
· Fading crest factor as already agreed in [3].
· Noc level requirements defined by RAN4 in terms of dBm/Hz
Total backoff considering fading crest factor agreed in [3] is 17.71dB. Hence, it is needed to add fading crest factor on top of maximum input level test requirements for deriving maximum testable Demod SNR to have consistency with UE RF requirements.
Proposal 2: To consider additional fading crest factor backoff margin (4.71dB) on top of UE RF maximum input level test requirement for deriving maximum testable SNR for Demod FR2 test cases.
After adding fading crest factor backoff margin, new Maximum DL power level to be used in Demod SNR calculation is -55.71dBm for FR2a and -63.71dBm for FR2b.
Proposal 3: To consider -55.71dBm for FR2a and -63.71dBm for FR2b as maximum DL power level for deriving maximum testable SNR for Demod FR2 test cases.
The other aspect to consider is Noc level requirement defined in [4] as follows:
[bookmark: _Toc27479403][bookmark: _Toc36058590][bookmark: _Toc44067513][bookmark: _Toc52716437][bookmark: _Toc58239075][bookmark: _Toc68246656]4.5.3.2	Noc for NR operating bands in FR2
Values for Noc according to operating band and power class for single carrier requirements are specified in Table 4.5.3.2-1 for ∆BB =1dB.
Table 4.5.3.2-1: Noc power level for different UE power classes and frequency bands
	Operating band
	UE Power class

	
	1
	2
	3
	4

	n257
	-166.8
	-163.8
	-157.6
	-166.3

	n258
	-166.8
	-163.8
	-157.6
	-166.3

	n260
	-163.8
	
	-155.0
	-164.3

	n261
	-166.8
	-163.8
	-157.6
	-166.3

	Note 1:	Noc levels are specified in dBm/Hz



For PC3 multi-band devices, the Noc power level (NocMB) shall increase by multi-band relaxation defined in TS 38.101-2 [3] Table 6.2.1.3-4.
NocMB = NocSB + ΣMBP
-	NocSB is the Noc defined in Table 4.5.3.2-1
-	ΣMBP values are specified in TS 38.101-2 [3].
For CA case, the Noc power level (NocCA) shall increase by a relaxation factor defined in TS 38.101-2 [3] Table 7.3A.2.1-1:
NocCA = NocSC + ΔRIB
-	NocSC is derived by assuming UE supports single carrier. 
-	ΔRIB values are specified in TS 38.101-2 [3].

Where Noc level is defined in terms of dBm/Hz and per band. Hence, Noc level requirement would be different per band and per channel BW to be tested.
Observation 2: Consider maximum testable SNR per band and per channel BW.
Observation 3: Demod FR2 SNR analysis per band is already considered during maximum FR2 SNR discussions but, only 100MHz channel BW is currently considered.
Proposal 4: To derive maximum achievable SNR for FR2 Demod test cases per Channel BW.
Following tables describe maximum achievable SNR for FR2 Demod testing for FR2a and FR2b range considering all proposals described in this document.
Table 1: Maximum achievable SNR per band, IFF with 30cm QZ, PC3
	Band
	Noc level (NocMB = NocSB + ΣMBP) (dBm/Hz)
	Maximum DL power level (dBm)
	Max achievable SNR per Channel BW (dB)

	
	
	
	50 MHz
	100 MHz
	200 MHz

	n257, n258, n261
	-156.85
	-55.71
	24.5
	21.4
	18.4

	n260
	-154.25
	-63.71
	13.9
	10.8
	7.8



Conclusion
The following observations and proposals were made in this contribution.

Observation 1: UE RF maximum input level requirement is defined as -51 dBm for FR2a and -59 for FR2b after applying relaxation due to testability analysis.
Observation 2: Consider maximum testable SNR per band and per channel BW.
Observation 3: Demod FR2 SNR analysis per band is already considered during maximum FR2 SNR discussions but, only 100MHz channel BW is currently considered.
Proposal 1: To use as baseline UE RF maximum input level test requirements as maximum DL power level for deriving maximum testable SNR for Demod FR2 test cases.
Proposal 2: To consider additional fading crest factor backoff margin (4.71dB) on top of UE RF maximum input level test requirement for deriving maximum testable SNR for Demod FR2 test cases.
Proposal 3: To consider -55.71dBm for FR2a and -63.71dBm for FR2b as maximum DL power level for deriving maximum testable SNR for Demod FR2 test cases.
Proposal 4: To derive maximum achievable SNR for FR2 Demod test cases per Channel BW.
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