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1.	Introduction
This paper provides the degradation of TE noise floor for OFF power measurement in the ON/OFF time mask test case for FR2, and proposes the OFF power measurement method avoiding the degradation of TE noise floor.
2.	Discussion
2.1.	Background
[bookmark: _Hlk60670583]At RAN5#89e, Ericsson had a discussion paper [1] to proposes the new test method for ON/OFF time mask test case that requires high ON power to improve the test coverage (i.e. decrease the false PASS) under the restriction that relaxation due to testability limit is required for OFF power measurement. However, the increasement of ON power could cause the degradation of OFF power measurement capability because of high TE noise floor. To discuss the feasibility of the new test method, TE vendors are required to study the following aspects.
Proposal 4: TE vendors to study until next meeting the following aspects:
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.
2.2.	Power window
As the answer to the Proposal 4 a) in [1], achievable overall power window size PW is 13.2 dB for FR2a and 13.6 dB for FR2b. According to F.4.2.1 in TS 38.521-3, PW is obtained by the sum of UE power step size, UE power step tolerance, TE relative power MU, and double of TE absolute power MU. UE power step size and UE power step tolerance are defined by Table 7.1.1-1 in TS 38.213 and Table 6.3.4.3-2 in TS 38.101-2, respectively. TE relative power MU is proposed as 1.4 dB in [3], and TE absolute power MU is calculated by the budget sheet Table B.3.2-2 in TR 38.903. These values and the result of PW calculation are shown in Table 1 below.
Table 1 Power window size calculation [dB]
	
	FR2a
	FR2b
	Assumption

	UE power step size
	1.0
	1.0
	From Table 7.1.1-1 in TS 38.213
· PUSCH
· TPC Command Field 1 or 2

	UE power step tolerance
	1.0
	1.0
	From Table 6.3.4.3-2 in TS 38.101-2
· PUSCH
· Power step = 1 dB
· Target power > minimum peak EIRP – 12.0 dB

	TE relative power MU
	1.4
	1.4
	EIRP, IFF

	TE absolute power MU
	4.89
	5.09
	EIRP, IFF, MOP measurement

	Power window size PW
	13.2
	13.6
	


[bookmark: p1]Proposal 1 : Apply the values in Table 1 (13.2 dB for FR2a and 13.6 dB for FR2b) to FR2 power window size PW for PUSCH, power step = 1 dB, target power > minimum peak EIRP – 12.0 dB.
2.3.	Degradation of TE noise floor for OFF power measurement
As the answer to the Proposal 4 b) in [1], applying PW causes degradation of TE noise floor for OFF power measurement, and the degradation value is 21.4 dB for FR2a and 21.8 dB for FR2b. In order to analyze them, TE noise floor for ACLR test case [2] could be reused. The degradation of TE noise floor is calculated by the difference between the UL level assumption in [2] and the maximum UE ON power, which obtained by minimum peak EIRP + PW. These values and calculations are shown in Table 2 below.
Table 2 Calculation of TE noise floor degradation (400 MHz CBW)
	
	FR2a
	FR2b

	TE noise floor for ACLR [2]
	-7.6
	-5.5

	UL level assumption for TE noise floor for ACLR [2]
	14.2 = 22.4-1.7-6.5
	12.4 = 20.6-1.7-6.5

	Max ON power (Min peak EIRP + PW)
	35.6 = 22.4+13.2
	34.2 = 20.6+13.6

	Degradation of TE noise floor
	21.4 = 35.6-14.2
	21.8 = 34.2-12.4

	TE noise floor when max ON power is applied
	13.8 = -7.6+21.4
	16.3 = -5.5+21.8


[bookmark: o1][bookmark: _Hlk60669935]Observation 1 : It causes 21.4 dB (FR2a) or 21.8 dB (FR2b) degradation of TE noise floor for OFF power measurement when PW is applied to the maximum UE power.
As a result of degradation of TE noise floor, OFF power cannot be measured, because the TE noise floor is higher than the relaxed requirement of OFF power (e.g., degraded TE noise floor is 13.8 dBm/400 MHz and relaxed requirement of OFF power is -1.6 dBm/400 MHz for FR2a). The left side of Figure 1 shows this situation. As the answer to the Proposal 4 c) in [1], the maximum allowed UE ON power which keep the current TE noise floor is 14.2 dB for FR2a and 12.4 dB for FR2b, and it is not enough to identify failing transient periods as shown in Table 3 below. Misjudgment occurs under all CBWs (50, 100, 200, 400 MHz) in both FR2a and FR2b, not only under 50 MHz CBW in FR2a shown in Table 3 as an example. Note that MU is not considered for calculating UE OFF power + TE noise.
Table 3 Verdict of transient periods (FR2a, 50 MHz CBW)
	UE transient period [us]
	Measured UE ON power [dBm]
	Actual UE OFF power [dBm]
	Actual UE OFF power [dBm] + TE noise
	VERDICT
(limit -10.6 dBm, assuming ideal measurement)

	5
	1.0
(max allowed power - PW)
	-30
	-16.4
	PASS

	10
	
	-18.7
	-14.5
	PASS

	20
	
	-12.4
	-11.0
	PASS

	5
	14.2
(max allowed power)
	-30
	-16.4
	PASS

	10
	
	-5.8
	-5.4
	FAIL

	20
	
	0.7
	0.8
	FAIL


[bookmark: o2]Observation 2 : The maximum allowed UE ON power which will not degrade the current TE noise floor for OFF power measurement is 14.2 dBm for FR2a and 12.4 dBm for FR2b, and it is not enough to identify failing transient periods.
2.4.	Method to avoid the degradation of TE noise floor
In order to avoid the degradation of TE noise floor and identify failing transient periods, we propose a new test method that measures the OFF power with the TE noise floor set to assuming OFF power instead of ON power. The right side of Figure 1 shows the illustration of this method. This method does not measure ON power, however it measures OFF power without the degradation of TE noise floor. The disadvantage that cannot measure ON power does not cause problems to identify failing transient periods, according to the Proposal 2 in [1]. The advantage of avoiding the degradation of TE noise floor in OFF power measurement means ON power can be set to minimum peak EIRP + PW. Table 4 shows the verdict of transient periods using the new test method. Although the settings other than ON power are the same as in Table 3, all transient periods are correctly judged under all CBWs (50, 100, 200, 400 MHz) in both FR2a and FR2b, not only under 50 MHz CBW in FR2a shown in Table 4 as an example. Note that MU is not considered for calculating UE OFF power + TE noise. There is concern that the assumed linear (in Watts) ramp shape is probably not the most realistic ramp shape.
Proposal 2: Since the ON power measurement is not useful, focus on the OFF power measurement instead. Ensure that ON power is at max power (min peak EIRP), which will improve the OFF power measurement (make non-conformant trransients more visible).
[image: ]
Figure 1 Comparison of previous and new test methods assuming ON power as minimum peak EIRP
Table 4 Verdict of transient periods using the new test method (FR2a, 50 MHz CBW)
	UE transient period [us]
	Measured UE ON power [dBm]
	Actual UE OFF power [dBm]
	Actual UE OFF power [dBm] + TE noise
	VERDICT
(limit -10.6 dBm, assuming ideal measurement)

	5
	22.4
(min peak EIRP)
	-30
	-16.4
	PASS

	10
	
	2.4
	2.5
	FAIL

	20
	
	8.9
	8.9
	FAIL

	5
	36.4
(min peak EIRP + PW)
	-30
	-16.4
	PASS

	10
	
	16.4
	15.6
	FAIL

	20
	
	22.9
	22.1
	FAIL


[bookmark: p2]Proposal 2 : Use the test method that measure the OFF power with the TE noise floor set to assuming OFF power instead of ON power for FR2 ON/OFF time mask test case.
[bookmark: p3]Proposal 3 : Set ON power to minimum peak EIRP for FR2 ON/OFF time mask test case.
[bookmark: o3]Observation 3 : The new test method shown in Proposal 2 does not cause degradation of TE noise floor for OFF power measurement even if ON power is set to minimum peak EIRP.

3.	Proposals
RAN5 is asked to endorse following proposals.
Proposal 1 : Apply the values in Table 1 (13.2 dB for FR2a and 13.6 dB for FR2b) to FR2 power window size PW for PUSCH, power step = 1 dB, target power > minimum peak EIRP – 12.0 dB.
Proposal 2 : Use the test method that measure the OFF power with the TE noise floor set to assuming OFF power instead of ON power for FR2 ON/OFF time mask test case.
Proposal 3 : Set ON power to minimum peak EIRP for FR2 ON/OFF time mask test case.
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Assumptions

	#1
	Assumption 
	[bookmark: _Hlk61008047]Description

	#2
	Frequency ranges under consideration
	All Rel-15 FR2 bands for in-band measurement.
6GHz – 87GHz for spurious measurement.

	#3
	Size of QZ for IFF
	30 cm

	#5
	Power range for EIRP measurements considered at the conducted reference plane
	+43 dBm (PC3 max beam peak)

	#6
	Temperature variation impact
	+18 to +28 degrees C

	#7
	UE power class
	PC3

	#9
	Characterization for QoQZ for spurious measurements
	N/A
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