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1.	Introduction
The dynamic range issues of FR2 ON/OFF time mask test case was discussed in the last RAN5 meeting [1] [2], but the discussion was not finalized. This paper continues the discussion.

2.	Discussion
[bookmark: _Hlk60670583]2.1	Test procedure
Following shows the solutions proposed by [1] and [2].
[1]:	Proposal 1 : Test at max UE output power but measure ON and OFF power sequentially in different measurement occasions in FR2 general ON/OFF time mask test case.
[2]:	Proposal 1: RAN5 to select option 2 and to specify an UE ON power dependent OFF power test requirement and associated MU.
Option 2: Apply max power in the ON/OFF time mask test case. Analyze the sensitivity of the TE for OFF power measurement under the presence of carrier for different UE ON power levels. The relaxation of the test requirement needs to be adapted so that the influence of noise is limited to 1 dB.  This results in an relaxation of the OFF power requirement in dependence on UE ON power level.
Both solutions propose to test ON power at the max UE output power, but there is a difference for OFF power measurement. [1] proposes to measure OFF power in different measurement occasion from ON power measurement. It maximizes the measurement accuracy, but there is a concern that large UE output power allowed to be 43 dBm will damage TE with high sensitivity configuration. [2] proposes to relax the test requirement of OFF power in dependence on the actual UE ON power level. It protects TE from damage, but the test procedure becomes complex. Considering the TE damage, we prefer OFF power relaxation proposed by [2].
[bookmark: _Ref85617034][bookmark: _Ref85619595]Proposal 1 : Test ON power at max UE output power and relax the test requirement of OFF power in dependence on the actual ON power in FR2 general ON/OFF time mask test case.
Because Proposal 1 requires pre-measurement for ON power, measurements of ON and OFF power in different occasion proposed by [1] is also applicable.
[bookmark: _Ref90901334]Proposal 2 : Measure ON and OFF power sequentially in different measurement occasions in FR2 general ON/OFF time mask test case.

In order to maximize the measurement accuracy, the relaxation value for the test requirement of OFF power should be as small as TE dynamic range allows. We propose to adopt the following formula for OFF power relaxation.
Relaxation = Lower measurable level when ON power can be measured – Core requirement
= TE noise floor when ON power can be measured + 6 dB – Core requirement
= ON power – TE dynamic range from noise floor to upper measurable level + 6 dB – Core requirement
Note that 6 dB is used to limit the influence of noise to 1.0 dB, and “ON power” means the actual measured value. For “TE dynamic range from noise floor to upper measurable level”, we can use the following observation result in [3].
Observation 2 : TE dynamic range from the noise floor to measurable upper level is 21.8 dB for FR2a and 17.9 dB for FR2b when CBW = 400 MHz.
As a result of the OFF power relaxation defined above, ON/OFF time mask test case will be essentially relative measurement. However, we propose to define the test requirement of OFF power as an absolute level + relaxation to be consistent with the minimum conformance requirement which is defined as an absolute measurement.
We would like to show an example to obtain a concrete relaxation value when FR2a, CBW = 100 MHz, the actual measured ON power is 25 dBm, as below.
· ON power: 25 dBm
· TE dynamic range from noise floor to upper measurable level: 27.8 dB = 21.8 dB + 6 dB (difference of CBW)
· Core requirement: -30 dBm
· Relaxation value = 25 dBm – 27.8 dB + 6 dB – (– 30 dBm) = 33.2 dB
The following table shows the list of relaxation value in dependence on ON power for each frequency sub-range and CBW.
[bookmark: _Ref84597828]Table 1 The list of OFF power relaxation in dependence on ON power
	
	CBW = 50MHz
	CBW = 100MHz
	CBW = 200MHz
	CBW = 400MHz

	FR2a
	ON power + 5.2 dB
	ON power + 8.2 dB
	ON power + 11.2 dB
	ON power + 14.2 dB

	FR2b
	ON power + 9.1 dB
	ON power + 12.1 dB
	ON power + 15.1 dB
	ON power + 18.1 dB

	NOTE 1:	ON power is measured value in the ON power testing.
NOTE 2:	Measurement is essentially relative, but defined as absolute measurement to be consistent with core requirement.


[bookmark: _Ref90469077]Proposal 3 : Adopt the relaxation in Table 1 for OFF power measurement of FR2 general ON/OFF time mask test case.

2.2	MU and TT proposal
Proposal 1 allows the ON power testing to be done at the highest possible level and it was agreed to use test points with MPR = 0 dB [4]. Therefore MU and TT for ON power measurement is the same values as MOP test case.
[bookmark: _Ref85619603]Proposal 4 : Adopt the same MU and TT as MOP test case for ON power measurement at FR2 general ON/OFF time mask test case.
Proposal 1 allows the OFF power testing to be done at various levels in dependence on the actual ON power level, but the test requirement will be about the same value as minimum output power test case in the worst case. Therefore, MU and TT for OFF power measurement is also the same values as minimum output power test case.
[bookmark: _Ref85619607]Proposal 5 : Adopt the same MU and TT as minimum output power test case for OFF power measurement at FR2 general ON/OFF time mask test case.



3.	Conclusion
RAN5 is asked to endorse following proposals.
Proposal 1 : Test ON power at max UE output power and relax the test requirement of OFF power in dependence on the actual ON power in FR2 general ON/OFF time mask test case.
Proposal 2 : Measure ON and OFF power sequentially in different measurement occasions in FR2 general ON/OFF time mask test case.
Proposal 3 : Adopt the relaxation in Table 1 for OFF power measurement of FR2 general ON/OFF time mask test case.
Proposal 4 : Adopt the same MU and TT as MOP test case for ON power measurement at FR2 general ON/OFF time mask test case.
Proposal 5 : Adopt the same MU and TT as minimum output power test case for OFF power measurement at FR2 general ON/OFF time mask test case.
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