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1	Introduction
Study on test methods for 52.6-71GHz frequency range has been added in the scope of FR2 enhanced test methods SID [1].
7.	Study and define the over the air (OTA) test methods for UE RF, RRM, and demodulation requirements for the 52.6-71 GHz frequency range:
-	Extend the applicability of the FR2 OTA UE RF/RRM/demodulation test methods defined in TR 38.810, TR 38.884, and TS 38.508-1 whenever possible
-	Identify any changes needed, including general testing and calibration, permitted test methods, multi-path fading propagation conditions, measurement applicability criteria, channel models considered, etc.
-	Consider possible test time reduction techniques
-	Consider practical upper frequency limit for spurious emission measurements
-	Establish applicable frequency range for system
-	Determine whether the test system need to test different frequency bands in the same test system
-	Target device types
-	First priority: Handheld UE, laptop, tablet, vehicular UE, and FWA
-	Focus on devices prioritized in the NR > 52.6 GHz WI [UID 860041]
-	Utilize free space testing configuration for test methods definition
-	Study the preliminary measurement uncertainty
	NOTE: unfinished UE testability aspects, if any, do not impact setting UE core requirements and completing the NR > 52.6 GHz WI [UID 860041]


This contribution provides the TR structure to accommodate OTA test methods for 52.6-71GHz [2].
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1. [bookmark: _Ref20406919][bookmark: _Hlk68276637]RP‑211600, SID revision for the Study on enhanced test methods for FR2, Apple, vivo, RAN#92-e, June, 2021
1. RP‑211465, TR 38.884 v1.0.0 on Study on enhanced test methods for FR2 NR UEs v1.0.0, Apple, vivo, RAN#92-e, June, 2021
3	Text Proposal to TR 38.884
[bookmark: OLE_LINK31]
--------------Start of text proposal 1-------------
[bookmark: _Toc73660537]5.5	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
5.6	Extension of frequency applicability for 52.6GHz
[bookmark: _Hlk78814891]Editor’s note: extension of frequency applicability of the permitted methods and enhanced test methods is captured in this clause 

[bookmark: _Toc73660538]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: _Toc73660539]6.1	Extension of frequency applicability for band n262
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.



6.2	Extension of frequency applicability for 52.6GHz
Editor’s note: extension of frequency applicability of the permitted methods and enhanced test methods is captured in this clause

[bookmark: _Toc73660540]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: _Toc73660541]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.


7.2	Extension of frequency applicability for 52.6GHz
Editor’s note: extension of frequency applicability of the permitted methods and enhanced test methods is captured in this clause

--------------End of text proposal 1-------------

--------------Start of text proposal 2-------------
[bookmark: _Toc73660572]B.1.4	Test system for ETC
The ETC test method has been defined in Clause 5.4. The ETC test system will increase measurement uncertainty compared with NTC test system. For MOP-EIRP and REFSENS-EIS, the comparison of the MU under NTC and ETC is summarized in the table B.1.4-1.
Table B.1.4-1: Comparison of MOP-EIRP and REFSENS-EIS MTSUs.
	Test Case
	MTSU [dB]

	
	NTC
	ETC

	
	FR2A
(23.45GHz - 32.125GHz)
	FR2B
(32.125GHz - 40.8GHz)
	FR2A
(23.45GHz - 32.125GHz)
	FR2B
(32.125GHz - 40.8GHz)

	MOP-EIRP
	4.89
	5.09
	5.17
	5.37

	REFSENS-EIS
	5.19
	5.19
	5.45
	5.45



Whether the recommended ±[4]ºC temperature tolerance limit of FR2 ETC system defined in clause 5.4.4 would introduce additional MU or not, is FFS.

B.1.5	Measurement uncertainty budget for 52.6GHz-71GHz test methods 
Editor’s note: based on the approved SID, the preliminary MU assessment for 52.6GHz should be added.

--------------End of text proposal 2-------------
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