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1	Introduction 
During the RAN4 #101-bis meeting, RAN4 agreed the following tentative requirement for band n263 REFSENS:
	Agreement: Min SENS for n263 400 MHz, based on averaging the proposals in the table is [-73.0 dBm]



Based on our contribution on minimum SNR for demodulation from the RAN4 #101-bis meeting [R4-2200907], we provide a text proposal to TR38.884.

2	Text Proposal
<begin text proposal>

[bookmark: _Toc94617496]7	UE demodulation testing methodology enhancements
Editor’s note: testing and calibration aspects of the permitted methods for FR2 UE demodulation testing and the preliminary assessment of measurement uncertainty (Clause 7.2 and Annex B.2 of TR38.810) define the baseline UE demodulation methodology for the purpose of this study.
[bookmark: _Toc94617497]7.1	Extension of frequency applicability for band n262
Annex B.3 in TR38.810 describes the detailed calculations of the maximum achievable SNR by the demodulation test setup.  Although range length for the DFF setup is not a requirement for permitted methods, a reference value of 0.725m is used in the TR38.810 calculations.  Furthermore, the maximum achievable SNR values are calculated assuming the highest band n259 frequency (f=43.5 GHz).  The highest frequency to be considered for the SNR calculation is the highest frequency of band n262:  48.2 GHz.  Using the reference range length of 0.725m we determine free space path loss at f=48.2 GHz, as shown in Figure 7.1-1 below.
[image: ]
Figure 7.1-1: Free space path loss vs. frequency for d=0.725m
Based on this analysis, the relative increase in free space path loss from 43.5 GHz to 48.2 GHz is 0.9 dB.
Another parameter in the SNR calculation which scales with frequency is cable loss per meter.  Using the datasheets from five different commercially available RF cables, which are rated up to 50 GHz, the average cable loss per meter is calculated (averaging performed in linear gain units), as shown in Figure 7.1-2 below.
[image: ]
Figure 7.1-2: Cable loss per meter vs. frequency
Based on this analysis, the relative increase in cable loss per meter from 43.5 GHz to 48.2 GHz is 0.33 dB.
The SNR calculation related to cable loss also includes connector losses and additional margin, and it is feasible to reuse these parameters for the calculations related to band n262.
The SNR calculation also includes two parameters which are taken from UE RF requirements:  REFSENS and multi-band relaxation.  For REFSENS the recently agreed value of -82.8 dBm/50 MHz is used, and for MBR 1.0 dB (rounded up from 0.7 dB) is used [2].  Table 7.1-1 below summarizes the parameters.
Table 7.1-1: Preliminary demodulation test setup SNR calculation parameters for band n262
	Parameter
	Value
	Comment

	REFSENS
	-82.8 dBm/50 MHz
	Using REFSENS agreed for band n262

	Multi-band relaxation
	1.0 dB
	Defined as ceil(.); change from 2.0 dB

	FS path loss
	-63.2 dB
	Change from -62.3 dB (scaling from 43.5 to 48.2 GHz)

	Cable loss
	-8.7 dB
	Additional 0.33 dB/m in cable loss at 48.2 GHz

	Probe antenna gain
	[12.0] dB
	

	Backoff from P1dB
	[13.0] dB
	

	NOTE:	The parameters and values in this table are preliminary and subject to further refinement by RAN5 as part of their conformance test development work. 



The maximum achievable SNR for the demodulation test setup can be summarized as shown in Table 7.1-2.
Table 7.1-2: Comparison of maximum SNR between TR38.810 and preliminary extension to band n262
	
	CBW (MHz)
	Max SNR (TR38.810)
	Max SNR (n262)

	Single band UE
	100
	[19.7 dB]
	[15.2]

	
	200
	[16.7 dB]
	[12.2]

	Multi-band UE (NOTEs 1,2)
	100
	[17.7 dB]
	[14.2]

	
	200
	[14.6 dB]
	[11.2]

	NOTE 1:	For ∑MBp from TS 38.101-2 [2] Table 6.2.1.3-4 allows up to 2 dB in Rel-15
NOTE 2:	From Rel-16 and later ∑MBp can be rounded up to 1.0 dB for all bands



In general, there is a 3.5 dB degradation in maximum achievable SNR for band n262 relative to the budgeted values in TR38.810.
[bookmark: _Toc94617498]7.2	Extension of frequency applicability for FR2-2
Editor’s note: extension of frequency applicability of the permitted methods and enhanced test methods is captured in this clause
[bookmark: _Toc94617499]7.2.1	General
Unless otherwise stated, all test methods and measurement setup for FR2 UE demodulation and CSI testing methodology defined in TR 38.810 Clause 7 [3] are applicable for FR2-2.
[bookmark: _Toc94617500]7.2.2	Noc methodology
The following methodology to define the minimum Noc level for power class X (PC_X) and operating band Y (Band_Y) is used for the single carrier case and a single band device:
-	Noc (PC_X, Band_Y) = RESFENSPCX, BandY -10log10(SCSREFSENS x PRBREFSENS x 12) - SNRREFSENS + ∆thermal
-	REFSENSPCX, BandY is the REFSENS value in dBm specified for Power Class X UE in band Y for [100MHz] channel bandwidth
-	SCSREFSENS is [120 kHz]. 
-	PRBREFSENS is NRB associated with subcarrier spacing SCSREFSENS for [100MHz] channel bandwidth
-	12 is the number of subcarriers in a PRB
-	SNRREFSENS = -1 dB is the SNR used for simulation of REFSENS
-	∆thermal is the amount of dB that the wanted noise is set above UE thermal noise, giving a rise in total noise of ∆BB. ∆thermal = 6dB, giving a rise in total noise of 1dB.
Note: Further confirmation of used parameters is needed based on core requirements definition.
[bookmark: _Toc94617501]7.2.3	Maximum SNR derivation
This clause includes an informational assessment of testable DL SNR range for FR2-2 for maximum frequency (~71GHz) using TR38.810 methodology. Annex B.3 in TR38.810 describes the detailed calculations of the maximum achievable SNR by the demodulation test setup.  As an informative assessment, calculation of the maximum testable DL SNR for band n263 is performed below. IFF test method is considered.  
Although range length for the DFF setup is not a requirement for permitted methods, a reference value of 0.725m is used in the TR38.810 calculationsThe highest frequency to be considered for the SNR calculation is the highest frequency of band n263:  f=71 GHz.  Using the reference range length of 0.725m we determine free space path loss, together with modeling of atmospheric absorption, at f=71 GHz, as shown in Figure 7.2.3-1 below.
[image: ]
Figure 7.2.3-1: Free space path loss vs. frequency for d=0.725m
We note that atmospheric attenuation has no impact on path loss at the range scales of an FR2 testing chamber.
Another parameter in the SNR calculation which scales with frequency is cable loss per meter.  Using the datasheets from four different commercially available RF cables, which are rated up to at least 90 GHz, we calculate the average cable loss per meter (averaging performed in linear gain units), as shown in Figure 7.2.3-2 below.
[image: ]
Figure 7.2.3-2: Cable loss per meter vs. frequency
We further note that the SNR calculation related to cable loss also includes connector losses and additional margin.
Demodulation test system setup parameters required for SNR calculation are summarized in Table 7.2.3-1.
Table 7.2.3-1: Demodulation test setup SNR calculation parameters for band n263
	Parameter
	Comment

	
	

	REFSENS
	Using REFSENS agreed for band n263
[-74.0] dBm/400 MHz

	Multi-band relaxation
	TBD

	TE amplifier 1dB compression
	TBD[23] dBm

	Backoff from P1dB
	TBD[13] dB

	Cable loss
	[10.3] dB, assuming [1m] length

	Connector insertion loss
	TBD

	FS path loss
	[66.7] dB, assuming [0.725m] range length

	TE DL absolute power setting uncertainty
	TBD

	Probe antenna gain
	TBD

	Beam peak search procedure error
	TBD



The maximum achievable DL SNR is summarized in Table 7.2.3-2.
Table 7.2.3-2: Maximum DL testable SNR preliminary extension for band n263
	
	CBW (MHz)
	Test method

	
	
	IFF

	Single band UE
	100
	TBD[14.8]

	
	400
	TBD[8.8]

	
	800
	TBD[5.8]

	
	1600
	TBD[2.8]

	
	2000
	TBD[7.8]

	Multi band UE
	100
	TBD

	
	400
	TBD

	
	800
	TBD

	
	1600
	TBD

	
	2000
	TBD




<end text proposal>
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