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1.	Introduction
RAN4 completed a study item whose objectives were to enhance the FR2 RF testing methodology and to quantify the impact of the enhancements on the UE performance among others. The outcome of this study item is being documented in [1]. 
One of the investigations carried out was around how to overcome the testability issues of a set of FR2 RF test cases requiring either high DL power or low UL power. As part of this investigation, improvements on existing test methodologies were analysed and documented in section 5.1.6 in [1].
This document analyses the completion of the investigation carried out by RAN4 in terms of which FR2 RF test cases present FR2 testability issues.
2.	Discussion
Improvement of permitted methods were documented as shown below:

	[bookmark: _Toc98389428]5.1.6	Improvement of permitted methods
Tables 5.1.6-1 and 5.1.6-2 below provide a preliminary list of potential improvement of permitted methods based on the analysis provided by one company and are applicable to the frequency range of 24.25 – 43.5 GHz.
Table 5.1.6-1: Summary of potential improvement of permitted methods by Tx test case (24.25 – 43.5 GHz)
	Clause
	Requirement
	Testability issue
	Test Metric
	Regulatory related
	TS 38.521-2 Test Requirements
	Potential improvement

	6.3.1
	Minimum output power
	Low UL power
	EIRP (Link=TX beam peak direction, Meas=Link angle).
	No
	No relaxation for PC1. For other power classes, relaxation varies from 0dB to 13.5dB depending on the operating band and channel bandwidth.
	Improvements remove required relaxations from TC

	6.3.2
	Transmit OFF power
	Low UL power
	TRP (Link=TX beam peak direction, Meas=TRP grid)
	Yes
	Relaxations for n257: 21.4dB @ 50MHz, 24.4dB @ 100MHz, 27.4dB @ 200MHz and 30.4dB @ 400MHz.

Relaxations for n258 and n261: [21.4]dB @ 50MHz, [24.4]dB @ 100MHz, [27.4]dB @ 200MHz and [30.4]dB @ 400MHz.

Relaxations for n260: [24.1]dB @ 50MHz, [27.1]dB @ 100MHz, [30.1]dB @ 200MHz and [33.1]dB @ 400MHz.
	~ 10dB for FR2a and FR2b


	6.5.1
	Occupied bandwidth
	Low UL power
	OBW (Link=TX beam peak direction, Meas=Link angle)
	Yes
	No relaxations for FR2a and FR2b
	N/A for FR2a and FR2b

	6.5.2.3
	Adjacent channel leakage ratio
	Low UL power
	TRP (Link=TX beam peak direction, Meas=TRP grid).
	Yes
	Relaxation for n257, n258 and n261: 0dB, except for 200MHz (1.5dB in two test IDs) and 400MHz (between 0 and 5.5dB)
	Improvements remove required relaxations from TC

TC coverage is extended for FR2b

	6.5.3.2
	Additional spurious emissions
	Low UL power
	TRP (Link=TX beam peak direction, Meas=TRP grid).
	Yes
	Between 0.3dB and 13dB relaxation depending on the combination of NR Band and Protected band.
	TBD



Table 5.1.6-2: Summary of potential improvement of permitted methods by Rx test case (24.25 – 43.5 GHz)
	Clause
	Requirement
	Testability issue
	Test Metric
	Regulatory related
	TS 38.521-2 Test Requirements
	Potential improvement

	7.4
	Maximum input power
	High DL power
	EIS (Link=RX beam peak direction, Meas=Link angle).
	No
	26dB relaxation for 24.25 ~ 29.5 GHz and 34 dB relaxation for 37 ~ 40 GHz with respect to minimun requirements.
	~ 12dB for FR2a
~16dB for FR2b

	7.5
	Adjacent channel selectivity (case 1)
	High DL power
	EIS (Link=RX beam peak direction, Meas=Link angle)
	Yes
	50MHz: 1.8dB relaxation for power in transmission BW and interferer for band n260.

100MHz: 4.8dB relaxation for power in transmission BW and interferer for band n260.

200MHz and 400MHz are deemed not testable.
	Similar improvements as for TC 7.4

Improvements remove required relaxations from TC

	7.5
	Adjacent channel selectivity (case 2)
	High DL power
	EIS (Link=RX beam peak direction, Meas=Link angle)
	No
	Decision not test ACS case 2.
	Interferer need ~ 15-22dB relaxation

	7.6.2
	In-band blocking
	High DL power
	EIS (Link=RX beam peak direction, Meas=Link angle)
	Yes
	50MHz: 1.8dB relaxation for power in transmission BW and interferer for band n260.

100MHz: 4.8dB relaxation for power in transmission BW and interferer for band n260.

200MHz and 400MHz are deemed not testable.
	Similar improvements as for TC 7.4

Improvements remove required relaxations from TC

	7.9
	Receiver spurious emissions
	Low UL power
	TRP (Link=TX beam peak direction, Meas=TRP grid).
	Yes
	Relaxations for n257, n258, n260, and n261: 10.2dB between 6-20GHz, 17.2dB between 20-40GHz and 33.1dB between 40GHz and the 2nd harmonic.

Relaxations for other bands are still TBD.
	TBD



For a given test case, NF based solutions should only be considered if the improvement for current methods is not enough to remove the relaxations determined by RAN5.



After [3], other test cases have been concluded that require further relaxations or are not testable for Power class 3 devices:
· OFF power of General ON/OFF time mask
· OFF power of PRACH time mask
· Transmit OFF power for UL MIMO
· OFF power of General ON/OFF time mask for UL MIMO
· Some test points for Error Vector Magnitude
· Spurious emissions UE co-existence
Besides that, testability analysis has not been concluded for:
· CA for aggregated BW higher than 400 MHz.
· PC1 devices, which could add Spectrum Emission Mask among other test cases to the list of test cases requiring relaxations and different relaxation values for test cases already in that list for PC3.
· Operating bands n259 and n262.
[bookmark: Obs1]Observation 1: Additional RF FR2 test cases with regards to those listed in [3] will suffer from testability issues according to the RAN5 progress and will require similar analysis to the one carried out by RAN4.
[bookmark: Prop1]Proposal 1: RAN5 to update the list of RF FR2 test cases with testability issues as part of the analysis required in AP#94e.21.
3. 	Conclusion
This document analyses the completion of the investigation carried out by RAN4 in terms of which FR2 RF test cases present FR2 testability issues.
The following observation and proposal are made:
Observation 1: Additional RF FR2 test cases with regards to those listed in [3] will suffer from testability issues according to the RAN5 progress and will require similar analysis to the one carried out by RAN4.
Proposal 1: RAN5 to update the list of RF FR2 test cases with testability issues as part of the analysis required in AP#94e.21.
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