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1	Introduction 
One of the objectives of the Study on enhanced test methods for FR2 NR UEs [1] is to extend the applicability of the permitted test methods in TR38.810 [2] to the newly-introduced band n262. The following are the agreements on this topic from RAN4 #98e [3]:
	-	The QoQZ MUs at 49 GHz presented by one company are within the example MU value defined in RAN5
-	Little to no increase in QoQZ MU is expected for 49 GHz
-	Make the following changes to the “Multiple antenna” MU element:
-	MU element description
-	The applicability
-	Potentially the MU element sample value
-	All open issues identified in RAN4 #97 WF [R4-2017599] remain open
-	Companies are encouraged to contribute their views toward closing these issues in the next meeting



During the RAN4 #98bis-e meeting RAN4 discussed a contribution on this topic in [4] and sent an LS to RAN5 with the following contents [5]:
	1. Overall Description:
One of the objectives of the study on enhanced test methods for FR2 NR UEs is to extend the applicability of the permitted test methods in TR38.810 to the newly-introduced band n262. This liaison focuses on the extension of the applicability of the demodulation setup to 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 considered for the SNR calculation for band n262 is f=48.2 GHz. RAN4 determined that 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, RAN4 determined that 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. Feedback from RAN5 can be helpful to determine whether it is reasonable 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. RAN4 recently agreed the value for REFSENS in band n262 of -82.8 dBm/50 MHz, and 0.7 dB for MBR (the SNR calculations use a value of 1.0 dB, rounded up from 0.7). Table 1 below summarizes the proposed parameters.
Table 1: Proposed 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
	Needs checking

	Backoff from P1dB
	[13.0] dB
	Needs checking



RAN4 respectfully requests RAN5 to share feedback on the band-dependent parameters for the FR2 demodulation setup, as summarized in the Actions section below.

2. Actions:
To RAN5 group.
ACTION:
Question 1: Can RAN5 share any comments regarding the preliminary assessment of the demodulation test setup SNR calculation parameters in Table 1?
Question 2: Can RAN5 share any updates related to FR2b, so that these can be applied to the SNR calculations for n262?



A WF was also agreed in [6]:
	(Obj 6) Band-dependent parameters for the demodulation setup
-	Agreement
-	Take the proposed calculations as a preliminary assessment and share with RAN5 for their comment
-	Ask RAN5 to share any updates related to FR2b, so that these can be applied to the SNR calculations for n262



This contribution extends the analysis of band-dependent parameters to the RRM test setups and provides a text proposal to TR38.884.
2	Discussion 
The extension of demodulation permitted test method applicability up to band n262 can follow the reasoning outlined in [4] and is captured in the text proposal appended to this contribution.
The principle of calculating maximum SNR for the RRM test setup is similar to the demodulation with the additional complexity of performing the calculation for different scenarios:  {beam peak with fine beams, off beam peak with fine beams, beam peak with coarse beams, off beam peak with coarse beams}.  It is recommended to finalize these calculations once the band-dependent parameters in the demodulation setup are resolved.
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A revision of this text proposal is anticipated to capture the eventual consensus on the band-dependent parameters and to derive the maximum SNR for the remaining RRM test scenarios.
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Text Proposal
<< begin text proposal >>
6	UE RRM testing methodology enhancements
Editor’s note: testing and calibration aspects of the permitted methods for FR2 UE RRM testing and the preliminary assessment of measurement uncertainty (Clause 6.2 and Annex B.2 of TR38.810) define the baseline UE RRM methodology for the purpose of this study.
[bookmark: _Toc70313027]6.1	Extension of frequency applicability for band n262
Editor’s note: outcome of SI Objective 6 related to the extension of frequency applicability of the permitted methods is captured in this clause
Following the derivation of band-dependent parameters provided in Clause 7.1 and reusing the assumptions from Clause 6.2.1.4 of TR38.810 related to AoA scenarios and requirement types, the maximum achievable SNR for the RRM test setups with a PC3 DUT can be summarized as shown in Table 6.1-1 below.

Table 6.1-1: Comparison of maximum SNR between TR38.810 and preliminary extension to band n262
	RRM test setup
	UE
	CBW (MHz)
	Max SNR (dB) [TR38.810]
	Max SNR (dB) [n262]

	Scenario 1 (1AoA RX beam peak) for Type 1 Requirements (“Fine” RX beams) and Mode 1 Configuration (S+N)
	Single band UE
	100
	[19.7]
	[15.2]

	
	
	200
	[16.7]
	[12.2]

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

	
	
	200
	[14.6]
	[11.2]

	Scenario 1 (1AoA RX beam peak) for Type 2 Requirements (“Rough” RX beams) and Mode 1 Configuration (S+N)
	Single band UE
	100
	[12.5]
	[7.6]

	
	
	200
	[9.5]
	[4.6]

	
	Multi-band UE (NOTEs 1,2)
	100
	[10.5]
	[6.6]

	
	
	200
	[7.5]
	[3.6]

	Scenario 2 (1AoA RX non-beam peak) for Type 1 Requirements (“Fine” RX beams) and Mode 1 Configuration (S+N)
	Single band UE
	100
	[6.7]
	[-2.7]

	
	
	200
	[3.7]
	[-5.7]

	
	Multi-band UE (NOTEs 1,2)
	100
	[4.7]
	[-3.7]

	
	
	200
	[1.7]
	[-6.7]

	Scenario 2 (1AoA RX non-beam peak) for Type 2 Requirements (“Rough” RX beams) and Mode 1 Configuration (S+N)
	Single band UE
	100
	Not usable
	Not usable

	
	
	200
	Not usable
	Not usable

	
	Multi-band UE (NOTEs 1,2)
	100
	Not usable
	Not usable

	
	
	200
	Not usable
	Not usable

	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
NOTE 3:	The parameters and values in this table are preliminary and subject to further refinement by RAN5 as part of their conformance test development work.





[bookmark: _Toc70313028]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: _Toc70313029]7.1	Extension of frequency applicability for band n262
Editor’s note: outcome of SI Objective 6 related to the extension of frequency applicability of the permitted methods is captured in this clause
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.
<< end text proposal >>
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