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Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]At the last RAN5 meeting testability issues of the test case ON/OFF Time Mask in FR2 have been discussed [1] and an associated action point has been created. In this contribution, we continue the discussion.
Discussion
In this contribution, we further analyze the testability of the test case ON/OFF Time Mask in FR2 and treat action point AP#89e.24 which has been created at RAN5 #89-e meeting:
	Action ID
	sWG
	Action
	Responsible
	Relevant Tdoc
	Deadline
	Status

	AP#89e.24
	RF
	On/Off time mask MU/ requirement relaxation open items
a) Achievable power window PW for FR2 relative power control.
b) Whether there will be a degradation of TE noise floor if the maximum UE power can be as high as 22.4 + 2*PW in the test.
c) What is the maximum allowed UE ON power which will not degrade the current specified TE noise floor for OFF power measurement. Assess if this ON power is high enough to identify failing transient periods as shown in section 2.6.
	KS, R&S, Anritsu, E///, Huawei, OPPO.
	R5-205991r2
	RAN5#90e
	Open



Power window
Based on a preliminary estimation of the relative power MU for setting side conditions, the uplink power control window is obtained from its contributions listed in Table 1.
Table 1: Uplink power control window (PCW)
	Contributor
	Value (dB)
	Comment

	UE power step size
	1.0
	TS 38.213 Table 7.1.1-1

	UE power step tolerance
	1.0
	TS 38.101-2, Table 6.3.4.3-1

	Test system relative power measurement uncertainty
	1.4
	preliminary, non-binding estimate

	Uplink power control window
	3.4
	sum of contributors



From a UE perspective, the overall uplink power window size is given by the sum of the uplink power control window and twice the test system absolute power measurement uncertainty. The latter is specified as 4.89 dB for FR2a and 5.09 dB for FR2b resulting in overall power window sizes of 13.2 dB and 13.6 dB as summarized in Table 2.
Table 2: Overall power window (UE perspective)
	Contributor
	FR2a
	FR2b
	Comment

	UL power control window
	3.4
	3.4
	Table 1

	Test system absolute power measurement uncertainty
	4.89
	5.09
	TS 38.521-2 Table F.1.2-1 for EIRP, QZ size ≤ 30cm
assumption of minEIRP power level

	Overall power window size (2*PW)
	13.2
	13.5
	UL power control window + 2 x Test system absolute power measurement uncertainty




Degradation of TE noise floor
Item b) of the action point assumes a maximum UE power level of minEIRP + 2*PW. This side condition is ensuring the UE output power is at least minEIRP. The UE output power measured by the test system has to be inside the range from minEIRP + Test system absolute power MU to minEIRP + Test system absolute power MU + uplink power control window size. We note that since no TT is considered, this is setting a stricter requirement than the minEIRP test requirement that is relaxed by 2.87 dB (TS 38.521-2 Table 6.2.1.1.5-3c).
Observation 1: For specifying power window ranges based on minEIRP, the test tolerance of the maximum output power test case shall be applied, i.e., minEIRP-TT as lowest value, in order to avoid a stricter test requirement than in the maximum output power test case.
Proposal 1: Specify the power range for relative power control in the ON/OFF time mask test case in such a way that it does not introduce a stricter test requirement than in the MOP TC.
For the degradation of the TE noise floor, the power level measured by the test equipment is relevant. The latter is inside the uplink power control window which is lower than the UE power window by the test system absolute power level MU. Considering the TT of the MOP TC, the upper limit for the power measured by the test system is minEIRP – TT + test system absolute power MU + uplink power control window, i.e., 27.82 dBm (FR2a) and 26.22 dBm (FR2b). 
In the uncertainty assessment for EIRP OFF power measurement Table B.8.2-4 in TR 38.903 the influence of noise has a value of 1.0 dB which is equivalent to an SNR of 6 dB. This in combination with the relaxed test requirement for 400 MHz CHBW of -1.6 dBm (FR2a) and 0.5 dBm (FR2b) results in a single channel noise power of -10.6 dBm (FR2a) and -8.5 dBm (FR2b).
This noise floor cannot be achieved for power levels of 27.82 dBm (FR2a) and 26.22 dBm (FR2b). 
Observation 2: Applying a power window ensuring that the UE output power is above minEIRP-TT results in an upper limit of TE uplink control window of 27.82 dBm (FR2a) and 26.22 dBm (FR2b). These power levels will degrade the TE noise floor as they overload the equipment configured for highest sensitivity.
Maximum UE ON power not degrading TE noise floor for EIRP OFF power
The maximum UE ON power depends on the dynamic range of the test system and on the degree of linearity required for the measurement of the ON power. 
We note that one cannot solely focus on the OFF power measurement for the following reasons:
Focusing on the OFF power level results in significant uncertainties due to non-linearity of the power measurement. When the test equipment is configured to measure the OFF power level with best noise floor, transients from a high carrier signal can saturate the LNA resulting in a clipping of the transient in the OFF region. This results in that a large fraction of the transient signal is not detected and thus not taken into account in the evaluation of the UE.
Observation 3: The measurement of ON/OFF time mask cannot solely focus on the measurement of the OFF power level due to possible clipping of transients.
For accurate ON/OFF time mask measurements a good synchronization of the timing of the measurement with respect to the UL signal of the UE is essential. Deviations in the timing can result in missing part of the transient period so that the test purpose will not be met. In order to ensure good synchronization with the UL signal it is required not to compress the ON power too much. Furthermore, best timing accuracy is achieved when ON and OFF power are measured at the same shot. 
Observation 4: The measurement of ON/OFF time mask cannot solely focus on the measurement of the OFF power level and OFF region due to synchronization reasons.
Observations 3 and 4 lead us to propose that the ON power in the test is chosen in such a way that the non-linearity for measuring ON power is not significant.
Proposal 2: Specify the ON power level in the test so that the non-linearity for measuring ON power is not significant. 
Based on a non-linearity of the ON power value of 0.2 dB, the dynamic range of the ON/OFF power measurement is 29 dB. Larger dynamic ranges may require further investigations of the impact of non-linearity on the power measurement of transients in the OFF region. For signals exceeding the dynamic range compression and finally clipping may occur and only part of the transient is detected. With the single channel noise power assumed in the RAN5 MU assessment, the dynamic range of 29 dB results in a maximum ON power level of 18.4 dBm (FR2a) and 20.5 dBm (FR2b) for 400 MHz CHBW. 
[bookmark: _GoBack]Thus, in order to achieve a high linearity for the transient in the OFF region, we propose to apply an UL power control window whose upper border is at 18 dBm (FR2a) and 20 dBm (FR2b). 
Proposal 3: Specify an UL power control window with an upper limit of 18 dBm (FR2a) and 20 dBm (FR2b) for the ON/OFF Time Mask TC for IFF, QZ size ≤ 30cm.  
Considering the power control window and absolute test system uncertainty the minimum UE power that results in measurements compatible with above power control window is 10.1 dBm (FR2a) and 12 dBm (FR2b).





	Conclusion
In summary, testability issues for ON/OFF Time Mask in FR2 have been discussed:
Observation 1: For specifying power window ranges based on minEIRP, the test tolerance of the maximum output power test case shall be applied, i.e., minEIRP-TT as lowest value, in order to avoid a stricter test requirement than in the Maximum output power test case.
Proposal 1: Specify the power range for relative power control in the ON/OFF time mask test case in such a way that it does not introduce a stricter test requirement than in the MOP TC.
Observation 2: Applying a power window ensuring that the UE output power is above minEIRP-TT results in an upper limit of TE uplink control window of 27.82 dBm (FR2a) and 26.22 dBm (FR2b). These power levels will degrade the TE noise floor as they overload the equipment configured for highest sensitivity.
Observation 3: The measurement of ON/OFF time mask cannot solely focus on the measurement of the OFF power level due to possible clipping of transients.
Observation 4: The measurement of ON/OFF time mask cannot solely focus on the measurement of the OFF power level and OFF region in time due to synchronization reasons.
Proposal 2: Specify the ON power level in the test so that the non-linearity for measuring ON power is not significant.
Proposal 3: Specify an UL power control window with an upper limit of 18 dBm (FR2a) and 20 dBm (FR2b) for the ON/OFF Time Mask TC for IFF, QZ size ≤ 30cm.  
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