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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 to the newly-introduced band n262. The following are the agreements on this topic from RAN4 #98e [2]:
	-	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



This contribution considers the extension of applicability of the demodulation test methodology in TR38.810 to band n262.
2	Discussion
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 1 below.
[image: ]
Figure 1: Free space path loss vs. frequency for d=0.725m
[bookmark: _Toc68101039]Observation 1:	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, we calculate the average cable loss per meter (averaging performed in linear gain units), as shown in Figure 2 below.
[image: ]
Figure 2: Cable loss per meter vs. frequency
[bookmark: _Toc68101040]Observation 2:	The relative increase in cable loss per meter from 43.5 GHz to 48.2 GHz is 0.33 dB
We further note that the SNR calculation related to cable loss also includes connector losses and additional margin. Feedback from the test equipment vendor community 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.  For REFSENS we use the recently agreed value of -82.8 dBm/50 MHz, and for MBR we use 1.0 dB (rounded up from 0.7 dB) [2].  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



[bookmark: _Toc68101041]Observation 3:	The values of probe antenna gain and backoff from P1dB need to be further checked with test equipment vendors to verify their applicability to band n262
If the parameter values in Table 1 can be confirmed, then the maximum achievable SNR for the demodulation test setup can be summarized as shown in Table 2.
Table 2: Comparison of maximum SNR between TR38.810 and potential extension to band n262
	
	Channel Bandwidth
	Maximum SNR (TR38.810)
	Maximum SNR (n262)

	Single band UE
	100 MHz
	[19.7 dB]
	[15.2]

	
	200 MHz
	[16.7 dB]
	[12.2]

	Multi-band UE (Note)
	100 MHz
	[17.7 dB]
	[14.2]

	
	200 MHz
	[14.6 dB]
	[11.2]

	Note:	For ∑MBp from TS 38.101-2 [16] Table 6.2.1.3-4 allow up to 2 dB



[bookmark: _Toc61583395][bookmark: _Toc61600064][bookmark: _Toc61600098][bookmark: _Toc61602702][bookmark: _Toc68091225][bookmark: _Toc68101042]Observation 4:	In general, we observe a 3.5 dB degradation in maximum achievable SNR for band n262 relative to the budgeted values in TR38.810.
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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 perform these calculations once the band-dependent parameters in Table 2 are resolved.
[bookmark: _Toc68101044]Proposal 2:	Calculate the maximum achievable SNR for the RRM test setup once the band-dependent parameters in Table 1 are resolved.
3	Conclusions
This contribution provides our view on the extension of applicability to band n262 of the demodulation test setup.  We have made the following observation and proposal:
Observation 1:	The relative increase in free space path loss from 43.5 GHz to 48.2 GHz is 0.9 dB
Observation 2:	The relative increase in cable loss per meter from 43.5 GHz to 48.2 GHz is 0.33 dB
Observation 3:	The values of probe antenna gain and backoff from P1dB need to be further checked with test equipment vendors to verify their applicability to band n262
Observation 4:	In general, we observe a 3.5 dB degradation in maximum achievable SNR for band n262 relative to the budgeted values in TR38.810.

Proposal 1:	Finalize the set of band-dependent parameters and values for the demodulation test setup SNR calculation based while taking Table 1 as the baseline.
Proposal 2:	Calculate the maximum achievable SNR for the RRM test setup once the band-dependent parameters in Table 1 are resolved.
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