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1.	Introduction
In this paper, we propose the FR2 UL relative power MU and the testability of power control test cases. The proposals on this paper are applicable for both of IFF and DFF, and the proposed value of relative power MU is applicable for MU of Tx test (power control tests), Power control window calculation in TRx tests (for example, carrier leakage, ACS, in-band emissions/blocking), and also for RRM random access tests.

2.	Discussion
2.1. Background
In the last RAN5 meeting, Anritsu proposed the FR2 UL relative power MU as +/- 1.4 dB, which is calculated from the MU elements of power measurement equipment uncertainty +/- 0.4 dB and influence of noise 1.0 dB [1].
Proposal 1 : Adopt N/A for the MU elements other than power measurement equipment uncertainty and influence of noise for FR2 relative power measurement MU.
Proposal 2 : Adopt +/- 0.4dB (as expanded uncertainty) for power measurement equipment uncertainty for FR2 relative power measurement MU.
Proposal 3 : Adopt 1.0dB(systematic error) as influence of noise(DSNR) for FR2 relative power measurement MU.
Then, R&S provided view that RF path switching is needed for the case where power difference is big, and in that case we need to consider the other MU elements like mismatch. It is encouraged to come back with further analysis.

2.2. Testability analysis for relative power tolerance
To confirm the test system needs for same RF path and separate RF path, we propose the testability analysis for relative power tolerance which requires the biggest power change in the power control tests.
2.2.1. Optimization of test points
Before discussing about the same RF path and separate RF path, the test points of relative power tolerance must be optimized because there are many problems. First, the current test condition cannot achieve 0dB MPR which is required in the TP analysis. According to the latest MPR definition 6.2.2 in TS38.101-2 V17.1.0, 0dB MPR is achieved when RB is allocated within the central one-third RB of the total RB. However, the current test condition defines the starting RB as RB#1 and the maximum allocated RB as 128; it means full RB allocation for 100 MHz CBW, 60 kHz SCS and not 0dB MPR. To resolve the problem, we propose to change the starting RB as RB#44 and the maximum allocated RB as 40 as shown below.
Table 1 Optimization of RB allocation for relative power tolerance
	Sub-test ID
	Required
ΔP range
	Ramp up/down sub-test
	Alternating sub-test

	
	
	RB change
	[bookmark: _Hlk69489556]ΔP [dB]
	RB change
	ΔP [dB]

	1
	ΔP < 2
	39RBs to/from 40RBs
	1.11
	31RBs to/from 40RBs
	1.11

	2
	2 ≤ ΔP < 3
	31RBs to/from 40RBs
	2.11
	25RBs to/from 40RBs
	2.04

	3
	3 ≤ ΔP < 4
	25RBs to/from 40RBs
	3.04
	20RBs to/from 40RBs
	3.01

	4
	4 ≤ ΔP < 10
	20RBs to/from 40RBs
	4.01
	15RBs to/from 40RBs
	4.26

	5
	10 ≤ ΔP < 15
	5RBs to/from 40RBs
	10.03
	4RBs to/from 40RBs
	10.00

	6
	15 ≤ ΔP
	1RBs to/from 40RBs
	17.02
	1RBs to/from 40RBs
	16.02


[bookmark: o1]Observation 1 : The current test condition cannot achieve 0dB MPR according to the latest MPR definition.
[bookmark: p1]Proposal 1 : For FR2 relative power tolerance, change the starting RB as RB#44, and apply the values in Table 1 to the number of allocated RB before and after RB change.
In addition, some test points are not suitable for the conformance requirements, and some requirements are not tested according to the current test points. In the example of the former problem, the values of expected power before and after RB change in alternating sub-test ID 6 are 0 dBm (power level at the start of sub-test) and +16.02 dBm (= 0 dBm + expected ΔP 16.02 dB when the Proposal 1 is applied) respectively, and they cross Pint = 10.4 dBm (FR2a minimum peak EIRP 22.4 dBm – 12 dB). In this case, no requirements are applied, because the conformance requirement is applied when both of target level and reference level are within Pmin ≤ P ≤ Pint or Pint < P ≤ PUMAX as shown below.
6.3.4.3.3	Minimum conformance requirements
The minimum requirements specified in Table 6.3.4.3.3-1 apply when the power of the target and reference sub-frames are within the power range bounded by the minimum output power as defined in sub-clause 6.3.1 and Pint as defined in sub-clause 6.3.4.3-2. The minimum requirements specified in Table 6.3.4.3-2 apply when the power of the target and reference sub-frames are within the power range bounded by Pint as defined in sub-clause 6.3.4.2 and the measured PUMAX as defined in sub-clause 6.2.4.
In the example of the latter problem, the conformance requirement of Pint < P ≤ PUMAX is not tested in the current ramp up sub-test, because the power level at the start of sub-test is Pmin and does not exceed Pint even if 6 dB (power pattern C which sends +1dB TPC command 6 times) is added. To resolve these problems and improve testability, we propose to optimize the start power level in sub-test ID 1-6 to be fit with Pmin ≤ P ≤ Pint, and newly add test points of sub-test ID 7-11 to test the requirement of Pint < P ≤ PUMAX as shown below. Note that sub-test ID 12 corresponding to 15 ≤ ΔP is not added for Pint < P ≤ PUMAX, because the power difference between Pint (minimum peak EIRP – 12 dB) and PUMAX (minimum peak EIRP) is lower than 15 dB.
Table 2 Optimization of start power level for relative power tolerance
	Sub-test ID
	Previous start power level
	Proposed start power level

	
	Ramp up
	Ramp down
	Alternating
	Ramp up
	Ramp down
	Alternating

	1-6
	Pmin
	PUMAX
	0dBm
	No change
	Pint
	Pmin

	7-11
	-
	-
	-
	Pint
	PUMAX
	Pint


[bookmark: _Hlk69494098]Table 3 Addition of sub-test ID 7-11 for relative power tolerance
	Sub-test ID
	RB allocation
	TPC command
	Expected ΔP
	ΔP range
	Relative power tolerance requirement

	1
	According to Table 1
	No change
	According to Table 1
	ΔP < 2
	+/- 5.0 dB

	2
	
	
	
	2 ≤ ΔP < 3
	+/- 6.0 dB

	3
	
	
	
	3 ≤ ΔP < 4
	+/- 7.0 dB

	4
	
	
	
	4 ≤ ΔP < 10
	+/- 8.0 dB

	5
	
	
	
	10 ≤ ΔP < 15
	+/- 10.0 dB

	6
	
	
	
	15 ≤ ΔP
	+/- 11.0 dB

	7
	Same as sub-test ID 1
	+/- 3.0 dB

	8
	Same as sub-test ID 2
	+/- 4.0 dB

	9
	Same as sub-test ID 3
	+/- 5.0 dB

	10
	Same as sub-test ID 4
	+/- 6.0 dB

	11
	Same as sub-test ID 5
	+/- 8.0 dB


[bookmark: o2]Observation 2 : No requirements are applied to some test points of FR2 relative power tolerance according to the current test point condition because the expected power before and after RB change cross Pint.
[bookmark: o3]Observation 3 : Some requirements of FR2 relative power tolerance are not tested according to the current test point condition because the expected power is not within the required power range.
[bookmark: p2]Proposal 2 : Apply the start power levels for sub-test ID 1-6 in Table 2 to the test procedure of FR2 relative power tolerance.
[bookmark: p3]Proposal 3 : Add the new test points of sub-test ID 7-11 to the ramp up/down and alternating sub test patterns of FR2 relative power tolerance according to Table 2 (start power level) and Table 3 (test conditions and requirements).
Furthermore, some test points have testability issues due to the definition of Pmin, PUMAX, and power pattern. For example, the starting power and power change in FR2b ramp down sub-test ID 4 (when the Proposal 1-3 are applied) is +8.6 dBm (FR2b minimum peak EIRP – 12 dB) and 12.01 dB (= expected power step size ΔP 4.01 dB + tolerance requirement 8.0 dB) respectively, and measurable minimum output power is -5.5 dBm. When the power pattern is A which sends -1dB TPC command once before RB change, it is testable because the minimum power to measure is -4.41 dBm (+8.6 dBm – 1 dB * 1 – 12.01 dB). However, testability is limited when the power pattern is B which sends -1dB TPC command 4 times before RB change, because the minimum power to measure becomes -7.41 dBm (+8.6 dBm – 1 dB * 4 – 12.01 dB). It means the testable tolerance is limited to +6.09/-8.0 dB while the requirement is +/- 8.0 dB. Note that this problem is obtained from the definition of Pmin, PUMAX, and test requirement, hence we cannot test the -7.41 dBm even if we use separate RF path. As shown in the comparison of power pattern A and B, this problem is affected by power pattern. To improve testability, we propose to change the power level before and after the RB change in power pattern B and C to be the same level as power pattern A as shown below.


Figure 1 Optimization of power level before and after the RB change in pattern B
[bookmark: o4]Observation 4 : Some required power changes in FR2 relative power tolerance are not testable according to the current test point condition because the expected power is not between Pmin and PUMAX.
[bookmark: p4]Proposal 4 : For FR2 relative power tolerance, change the power level before and after the RB change in power pattern B and C to be the same level as power pattern A as shown in Figure 1. 
To clarify the effectiveness of the Proposal 1-4, we provide the testability of relative power tolerance before and after the optimization in the following tables. In sub-test ID 1-6, testable test points (green cells) can be increased from 56.0 % to 83.3 %, and test points without requirement (red cells) can be reduced from 44.0 % to 8.3 %. Note that sub-test ID 7-11 in Table 5 is not included in the percentage calculation above for comparison with Table 4.
Table 4 Testability of relative power tolerance before the optimization
	Sub-test ID
	FR2a
	FR2b

	
	Ramp up
	Ramp down
	Alternating
	Ramp up
	Ramp down
	Alternating

	
	A
	B
	C
	A
	B
	C
	
	A
	B
	C
	A
	B
	C
	

	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	4
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	5
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	6
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Note 1:	The characters ‘A’, ‘B’, and ‘C’ on the 3rd row indicate the type of power pattern.
Note 2:	The green cells are testable.
Note 3:	The orange cells indicate that testability issues exist (Observation 4)
Note 4:	The red cells indicate that no requirements applied (Observation 2).


Table 5 Testability of relative power tolerance after the optimization
	Sub-test ID
	FR2a
	FR2b

	
	Ramp up
	Ramp down
	Alternating
	Ramp up
	Ramp down
	Alternating

	1
	
	x
	
	
	x
	

	2
	
	x
	
	
	x
	

	3
	
	x
	
	
	x
	

	4
	
	x
	
	
	x
	

	5
	
	x
	x
	x
	x
	x

	6
	x
	x
	x
	
	
	

	7
	
	
	
	
	
	

	8
	
	
	
	
	
	

	9
	
	
	
	
	
	

	10
	
	
	
	
	
	

	11
	
	
	
	
	
	

	Note 1:	The green cells are testable.
Note 2:	The orange cells indicate that testability issues remain. (Observation 4)
Note 3:	The red cells indicate no requirements applied. (Observation 2)
Note 4:	The characters ‘x’ indicate the improvement by the optimization.


In addition, we provide whether the conformance requirement is tested before and after the optimization in the following tables. Testable conformance requirements can be increased from 31.9 % to 87.5 %.
Table 6 Test existence for each P and ΔP range before the optimization
	Power range
	Required
ΔP range
	FR2a
	FR2b

	
	
	Ramp up
	Ramp down
	Alternating
	Ramp up
	Ramp down
	Alternating

	Pmin ≤ P ≤ Pint
	ΔP < 2
	1
	No test
	1
	1
	No test
	1

	
	2 ≤ ΔP < 3
	2
	
	2
	2
	
	2

	
	3 ≤ ΔP < 4
	3
	
	3
	3
	
	3

	
	4 ≤ ΔP < 10
	4
	
	4
	4
	
	4

	
	10 ≤ ΔP < 15
	5
	
	No test
	No test
	
	No test

	
	15 ≤ ΔP
	No test
	
	No test
	No test
	
	No test

	Pint < P ≤ PUMAX
	ΔP < 2
	No test
	1
	No test
	No test
	1
	No test

	
	2 ≤ ΔP < 3
	
	2
	
	
	2
	

	
	3 ≤ ΔP < 4
	
	3
	
	
	3
	

	
	4 ≤ ΔP < 10
	
	No test
	
	
	No test
	

	
	10 ≤ ΔP < 15
	
	No test
	
	
	No test
	

	
	15 ≤ ΔP
	
	No test
	
	
	No test
	

	Note:	The number in the cell indicates the sub-test ID which tests the conformance requirement.


Table 7 Test existence for each P and ΔP range after the optimization
	Power range
	Required
ΔP range
	FR2a
	FR2b

	
	
	Ramp up
	Ramp down
	Alternating
	Ramp up
	Ramp down
	Alternating

	Pmin ≤ P ≤ Pint
	ΔP < 2
	1
	1
	1
	1
	1
	1

	
	2 ≤ ΔP < 3
	2
	2
	2
	2
	2
	2

	
	3 ≤ ΔP < 4
	3
	3
	3
	3
	3
	3

	
	4 ≤ ΔP < 10
	4
	4
	4
	4
	4
	4

	
	10 ≤ ΔP < 15
	5
	5
	5
	5
	5
	5

	
	15 ≤ ΔP
	6
	6
	6
	No test

	Pint < P ≤ PUMAX
	ΔP < 2
	7
	7
	7
	7
	7
	7

	
	2 ≤ ΔP < 3
	8
	8
	8
	8
	8
	8

	
	3 ≤ ΔP < 4
	9
	9
	9
	9
	9
	9

	
	4 ≤ ΔP < 10
	10
	10
	10
	10
	10
	10

	
	10 ≤ ΔP < 15
	11
	11
	11
	11
	11
	11

	
	15 ≤ ΔP
	No test
	No test

	Note:	The number in the cell indicates the sub-test ID which tests the conformance requirement.


[bookmark: o5]Observation 5 : Testable test points can be reduced from 56.0 % to 83.3 %, and testable conformance requirements can be increased from 31.9 % to 87.5 % by applying the Proposal 1-4 for FR2 relative power tolerance.

2.2.2. Comparison of same RF path and separate RF path
To compare the test system needs for same RF path and separate RF path, we provide the testability analysis of same RF path and testability difference with separate RF path in the tables below. Only the definition of Pmin, Pint, PUMAX is assumed in the testability analysis for separate RF path; furthermore, in the analysis for same RF path, TE noise floor is assumed to be -13.6 dBm/100 MHz in FR2a and -11.5 dBm/100 MHz in FR2b as the dynamic range of TE [2]. Note that we defined ‘testable’ as SNR ≥ 6 dB for the TE noise floor.
Table 8 Testability of relative power tolerance after the optimization
	Sub-test ID
	Relative power tolerance requirement
	FR2a
	FR2b

	
	
	Ramp up
	Ramp down
	Alternating
	Ramp up
	Ramp down
	Alternating

	1
	+/- 5.0 dB
	
	
	
	
	
	

	2
	+/- 6.0 dB
	
	
	
	
	
	

	3
	+/- 7.0 dB
	
	
	
	
	
	

	4
	+/- 8.0 dB
	
	
	
	
	
	

	5
	+/- 10.0 dB
	
	0.03
	
	2.13
	6.93
	2.10

	6
	+/- 11.0 dB
	6.22
	8.02
	5.22
	
	
	

	7
	+/- 3.0 dB
	
	
	
	
	
	

	8
	+/- 4.0 dB
	
	
	
	
	
	

	9
	+/- 5.0 dB
	
	
	
	
	
	

	10
	+/- 6.0 dB
	
	
	
	
	
	

	11
	+/- 8.0 dB
	
	
	
	0.13
	0.16
	0.10

	Note 1:	The green cells are testable.
Note 2:	The orange cells indicate that testability issues remain. (Observation 4)
Note 3:	The red cells indicate no requirements applied. (Observation 2)
Note 4:	The numbers in the orange cells indicate the degradation of testability in [dB]. For example, ‘6.22’ in the cell of “FR2a, ramp up, sub-test ID 6” means that testable tolerance degrades from +/- 11.0 dB (requirement) to +4.78/-11.0 dB.
Note 5:	The red numbers in the orange cells indicate that there is a testability difference with separate RF path.


Table 9 Testability difference between same RF path and separate RF path at the red number cells in Table 8
	Frequency sub-range
	Sub-test
	Sub-test ID
	Relative power tolerance requirement
	Same RF path
	Separate RF path

	FR2a
	Ramp up
	6
	+/- 11.0 dB
	+4.78/-11.0 dB
	+/- 11.0 dB

	
	Alternating
	6
	+/- 11.0 dB
	+5.78/-11.0 dB
	+/- 11.0 dB

	FR2b
	Ramp up
	5
	+/- 10.0 dB
	+7.87/-10.0 dB
	+/- 10.0 dB

	
	
	11
	+/- 8.0 dB
	+7.87/-8.0 dB
	+/- 8.0 dB

	
	Ramp down
	11
	+/- 8.0 dB
	+7.84/-8.0 dB
	+/- 8.0 dB

	
	Alternating
	5
	+/- 10.0 dB
	+7.90/-10.0 dB
	+/- 10.0 dB

	
	
	11
	+/- 8.0 dB
	+7.90/-8.0 dB
	+/- 8.0 dB

	Note 1:	The green cells are testable.
Note 2:	The orange cells indicate that testability issues exist. (Observation 4)


[bookmark: _Hlk69410532]From the above testability analysis, it is clear that there is no difference in testability between same RF path and separate RF path except for the 7 test points. We expect that test systems can be assumed as same RF path in sub-test ID 1-5 and 7-11 in FR2a, and sub-test ID 1-4 and 7-10 in FR2b. In addition, we propose to assume same RF path also in sub-test ID 6 in FR2a and sub-test ID 5-6 and 11 in FR2b from the trade-off between the complexity of the test procedure and the amount of testability improvement.
[bookmark: o6]Observation 6 : There is no difference in FR2 relative power tolerance testability between same RF path and separate RF path except for the 7 test points in Table 9.
[bookmark: p5]Proposal 5 : For FR2 relative power tolerance test case, assume test systems to be same RF path in sub-test ID 1-5 and 7-11 in FR2a, and sub-test ID 1-4 and 7-10 in FR2b.
[bookmark: p6]Proposal 6 : For FR2 relative power tolerance test case, assume test systems to be same RF path in sub-test ID 6 in FR2a and sub-test ID 5-6 and 11 in FR2b.

2.2.3. Test point selection and testability limitation for tolerance requirement
From the analysis results in 2.2.1 and 2.2.2, we need to select test points, because not all test points can be tested without testability issues. First, any relative power tolerance is not tested at 3 test points which are indicated by red cells in Table 8 due to no requirements. Next, testability at the orange cells in Table 8 is degraded by the value in the same cell; it means the test requirements become stricter. We propose not to test at the orange cells because it is unclear how to judge UEs which fail to the stricter test requirements. 
[bookmark: p7]Proposal 7 : For FR2 relative power tolerance, do not test the test points corresponding to the red cells in Table 8.
[bookmark: p8]Proposal 8 : For FR2 relative power tolerance, do not test the test points corresponding to the orange cells in Table 8.

2.3. MU analysis
2.3.1. Relative power MU
[bookmark: _Hlk69228647][bookmark: _Hlk69747523][bookmark: _Hlk69747567]In the situation of same RF path, we propose the FR2 UL relative power MU with the same view as the last RAN5 meeting [1]. Except for ‘power measurement equipment uncertainty’ and ‘influence of noise’, the MU elements will be cancelled out for relative power MU. For power measurement equipment uncertainty, the linearity and impact of the averaging time need to be considered for relative power MU. We assume the maximum power change as 21.03 dB (= +1dB TPC command + expected ΔP 10.03 dB + relative power tolerance 10 dB at ramp up sub-test ID 5), and we propose to use +/- 0.4 dB for PC3. For influence of noise at the test points with 10 dB > SNR ≥ 6 dB, we propose to use ΔSNR = 1.0 dB which is the same value as absolute power measurement for the lowest power. Furthermore, we propose to use ΔSNR = 0.4 dB for test points with SNR ≥ 10 dB. The following table shows SNR at each test points.
Table 10 Achievable SNR [dB] at each test points for relative power tolerance
	Sub-test ID
	FR2a
	FR2b

	
	Ramp up
	Ramp down
	Alternating
	Ramp up
	Ramp down
	Alternating

	1
	7.0
	19.9
	6.0
	7.0
	13.0
	6.0

	2
	7.0
	17.9
	6.0
	7.0
	11.0
	6.0

	3
	7.0
	16.0
	6.0
	7.0
	9.1
	6.0

	4
	7.0
	14.0
	6.0
	7.0
	7.1
	6.0

	5
	7.0
	6.0
	6.0
	6.0
	6.0
	6.0

	6
	6.0
	6.0
	6.0
	-
	-
	-

	7
	23.6
	23.7
	23.6
	19.7
	19.8
	19.7

	8
	21.6
	21.7
	21.7
	17.7
	17.8
	17.8

	9
	19.7
	19.7
	19.7
	15.8
	15.8
	15.8

	10
	17.7
	17.8
	17.5
	13.8
	13.9
	13.6

	11
	9.7
	9.7
	9.8
	6.0
	6.0
	6.0


[bookmark: p9]Proposal 9 : Adopt N/A for the MU elements other than power measurement equipment uncertainty and influence of noise for FR2 relative power MU in the situation of same RF path.
[bookmark: p10]Proposal 10 : Adopt +/- 0.4 dB (as expanded uncertainty) for power measurement equipment uncertainty for FR2 PC3 relative power MU.
[bookmark: p11]Proposal 11 : For FR2 relative power MU, adopt 1.0 dB (as systematic error) for influence of noise ΔSNR at test points with 10 dB > SNR ≥ 6 dB as shown in Table 10.
[bookmark: p12]Proposal 12 : For FR2 relative power MU, adopt 0.4 dB (as systematic error) for influence of noise ΔSNR at test points with SNR ≥ 10 dB as shown in Table 10.
As a result of Proposal 9-12, the total MU for FR2 PC3 UL relative power measurement becomes +/- 1.4 dB (= 0.4 dB + 1.0 dB) and +/- 0.8 dB (= 0.4 dB + 0.4 dB) for 10 dB > SNR ≥ 6 dB and SNR ≥ 10 dB, respectively. In the calculation of power window size Pw, we propose to use the same value for TE relative power MU according to the SNR range. The SNR range can be judged by whether the target power is lower than “test requirement of minimum output power without TT + 4 dB” because the requirement is defined to achieve SNR ≥ 6 dB. For example, for FR2a, PC3, 100 MHz CBW, the test requirement of minimum output power without TT is -10.6 dBm, and the threshold to judge the SNR range is -6.6 dBm.
[bookmark: p13]Proposal 13 : Adopt +/- 1.4 dB for TE relative power MU in the calculation of FR2 PC3 power window size if the target power is lower than “test requirement of minimum output power without TT + 4 dB”.
[bookmark: p14]Proposal 14 : Adopt +/- 0.8 dB for TE relative power MU in the calculation of FR2 PC3 power window size if the target power is higher than equal to “test requirement of minimum output power without TT + 4 dB”.

2.3.2. Other power control test cases
In this section, we propose MU and TT for power control test cases. For absolute power tolerance test case, it is appropriate to apply the same MU and TT as minimum output power, because the minimum power to measure is the same level as the test requirement of minimum output power.
[bookmark: o7]Observation 7 : The minimum power to measure in FR2 absolute power tolerance test case is the same level as the test requirement of minimum output power.
[bookmark: p15]Proposal 15 : Apply the same MU and TT as minimum output power for FR2 absolute power tolerance test case.
[bookmark: _Hlk69911027]For aggregate power tolerance test case, we can use the same method as Proposal 9-12. TE is assumed to be same RF path, and SNR is more than 10 dB in all test points other than Power ID 1, CBW ≥ 200 MHz. Therefore, MU becomes +/- 1.4 dB from Proposal 9-11 for Power ID 1, CBW ≥ 200 MHz, and MU becomes +/- 0.8 dB from Proposal 9-10, 12 for other test points.
[bookmark: o8]Observation 8 : For FR2 aggregate power tolerance test case, SNR is more than 10 dB in all test points other than Power ID 1, CBW ≥ 200 MHz.
[bookmark: p16][bookmark: _Hlk69913766]Proposal 16 : For FR2 aggregate power tolerance test case, adopt +/- 1.4 dB for MU in Power ID 1, CBW ≥ 200 MHz, and adopt +/- 0.8 dB in other test points.
In addition, the power window size for aggregate power tolerance test case is calculated as: 
Power window size [dB] = (UE power step size) + (UE power step tolerance) + (Test system relative power measurement uncertainty),
where,
the UE power step size is 1 dB as shown in the test procedure for aggregate power tolerance in TS 38.521-2,
1.3. The SS transmits PDSCH via PDCCH DCI format 0_1 for C_RNTI to transmit the DL RMC according to Table 6.3.4.4.4.1-1. The SS sends downlink MAC padding bits on the DL RMC. The transmission of PDSCH will make the UE send uplink ACK/NACK using PUCCH.  Send uplink power control commands for PUCCH to the UE using 1dB power step size to ensure that the UE output power measured by the test system is within PW of the target power level specified in Table 6.3.4.4.4.2-1 according to the power class with power ID = 1. PW is the power window according to Table 6.3.4.4.4.2-2 for the carrier frequency f and the channel bandwidth BW.
2.3. The SS sends uplink scheduling information via PDCCH DCI format 0_1 for C_RNTI to schedule the PUSCH. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.  Send uplink power control commands for PUSCH to the UE using 1dB power step size to ensure that the UE output power measured by the test system is within PW of the target power level specified in Table 6.3.4.4.4.2-1 according to the power class with power ID = 1. PW is the power window according to Table 6.3.4.4.4.2-2 for the carrier frequency f and the channel bandwidth BW.
the UE power step tolerance is specified in clause 6.3.4.3 in TS 38.101-2 and is +/- 5.0 dB for Power ID 1, +/- 3.0 dB for PUCCH Power ID 2, +/- 1.0 dB for PUSCH Power ID 2,
Table 6.3.4.3.3-1: Relative power tolerance, Pint ≥ P ≥ Pmin
	Power step ∆P (Up or down)
 (dB)
	All combinations of PUSCH and PUCCH, PUSCH/PUCCH and SRS transitions between sub-frames, PRACH (dB)

	ΔP < 2
	±5.0

	2 ≤ ΔP < 3
	±6.0

	3 ≤ ΔP < 4
	±7.0

	4 ≤ ΔP < 10
	±8.0

	10 ≤ ΔP < 15
	±10.0

	15 ≤ ΔP
	±11.0

	NOTE:	The requirements apply with ue-BeamLockFunction enabled.


Table 6.3.4.3.3-2: Relative power tolerance, PUMAX ≥ P > Pint
	Power step ∆P (Up or down)
 (dB)
	All combinations of PUSCH and PUCCH, PUSCH/PUCCH and SRS transitions between sub-frames, PRACH (dB)

	ΔP < 2
	±3.0

	2 ≤ ΔP < 3
	±4.0

	3 ≤ ΔP < 4
	±5.0

	4 ≤ ΔP < 10
	±6.0

	10 ≤ ΔP < 15
	±8.0

	15 ≤ ΔP
	±9.0

	NOTE 1:	The requirements apply with ue-BeamLockFunction enabled.
NOTE 2:	For PUSCH to PUSCH transitions with the allocated resource blocks fixed in frequency and no transmission gaps other than those generated by downlink subframes, guard periods: for a power step ΔP = 1 dB, the relative power tolerance for transmission is ± 1.0 dB.


the Test system relative power measurement uncertainty is shown in Proposal 16, and is +/- 1.4 dB in Power ID 1, CBW ≥ 200 MHz, and +/- 0.8 dB in other test points
The following table shows the summary of above power window calculation.
Table 11 Power window [dB] for aggregate power tolerance
	
	Power ID
	CBW

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	PUCCH
	1
	6.8
	6.8
	7.4
	7.4

	
	2
	4.8
	4.8
	4.8
	4.8

	PUSCH
	1
	6.8
	6.8
	7.4
	7.4

	
	2
	2.8
	2.8
	2.8
	2.8


[bookmark: p17]Proposal 17 : Apply the value in Table 11 to power window of FR2 aggregate power tolerance test case.
Finally, we propose to calculate TT as (0.65 x MTSU) for relative power tolerance and aggregate power tolerance.
[bookmark: p18]Proposal 18 : Apply (0.65 x MTSU) for TT calculation of all FR2 relative power tolerance and aggregate power tolerance.


3.	Conclusion
Observation 1 : The current test condition cannot achieve 0dB MPR according to the latest MPR definition.
Observation 2 : No requirements are applied to some test points of FR2 relative power tolerance according to the current test point condition because the expected power before and after RB change cross Pint.
Observation 3 : Some requirements of FR2 relative power tolerance are not tested according to the current test point condition because the expected power is not within the required power range.
Observation 4 : Some required power changes in FR2 relative power tolerance are not testable according to the current test point condition because the expected power is not between Pmin and PUMAX.
Observation 5 : Testable test points can be reduced from 56.0 % to 83.3 %, and testable conformance requirements can be increased from 31.9 % to 87.5 % by applying the Proposal 1-4 for FR2 relative power tolerance.
Observation 6 : There is no difference in FR2 relative power tolerance testability between same RF path and separate RF path except for the 7 test points in Table 9.
Observation 7 : The minimum power to measure in FR2 absolute power tolerance test case is the same level as the test requirement of minimum output power.
Observation 8 : For FR2 aggregate power tolerance test case, SNR is more than 10 dB in all test points other than Power ID 1, CBW ≥ 200 MHz.
Proposal 1 : For FR2 relative power tolerance, change the starting RB as RB#44, and apply the values in Table 1 to the number of allocated RB before and after RB change.
Proposal 2 : Apply the start power levels for sub-test ID 1-6 in Table 2 to the test procedure of FR2 relative power tolerance.
Proposal 3 : Add the new test points of sub-test ID 7-11 to the ramp up/down and alternating sub test patterns of FR2 relative power tolerance according to Table 2 (start power level) and Table 3 (test conditions and requirements).
Proposal 4 : For FR2 relative power tolerance, change the power level before and after the RB change in power pattern B and C to be the same level as power pattern A as shown in Figure 1. 
Proposal 5 : For FR2 relative power tolerance test case, assume test systems to be same RF path in sub-test ID 1-5 and 7-11 in FR2a, and sub-test ID 1-4 and 7-10 in FR2b.
Proposal 6 : For FR2 relative power tolerance test case, assume test systems to be same RF path in sub-test ID 6 in FR2a and sub-test ID 5-6 and 11 in FR2b.
Proposal 7 : For FR2 relative power tolerance, do not test the test points corresponding to the red cells in Table 8.
Proposal 8 : For FR2 relative power tolerance, do not test the test points corresponding to the orange cells in Table 8.
Proposal 9 : Adopt N/A for the MU elements other than power measurement equipment uncertainty and influence of noise for FR2 relative power MU in the situation of same RF path.
Proposal 10 : Adopt +/- 0.4 dB (as expanded uncertainty) for power measurement equipment uncertainty for FR2 PC3 relative power MU.
Proposal 11 : For FR2 relative power MU, adopt 1.0 dB (as systematic error) for influence of noise ΔSNR at test points with 10 dB > SNR ≥ 6 dB as shown in Table 10.
Proposal 12 : For FR2 relative power MU, adopt 0.4 dB (as systematic error) for influence of noise ΔSNR at test points with SNR ≥ 10 dB as shown in Table 10.
Proposal 13 : Adopt +/- 1.4 dB for TE relative power MU in the calculation of FR2 PC3 power window size if the target power is lower than “test requirement of minimum output power without TT + 4 dB”.
Proposal 14 : Adopt +/- 0.8 dB for TE relative power MU in the calculation of FR2 PC3 power window size if the target power is higher than equal to “test requirement of minimum output power without TT + 4 dB”.
Proposal 15 : Apply the same MU and TT as minimum output power for FR2 absolute power tolerance test case.
Proposal 16 : For FR2 aggregate power tolerance test case, adopt +/- 1.4 dB for MU in Power ID 1, CBW ≥ 200 MHz, and adopt +/- 0.8 dB in other test points.
Proposal 17 : Apply the value in Table 11 to power window of FR2 aggregate power tolerance test case.
Proposal 18 : Apply (0.65 x MTSU) for TT calculation of all FR2 relative power tolerance and aggregate power tolerance.
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