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1.	Introduction
[bookmark: _Hlk71138065]This paper provides the test point (TP) optimization and testability analysis for FR2 absolute power tolerance and aggregate power tolerance. The proposals on this paper are applicable for power class 3. Note that this paper is based on the test point analysis proposed in RAN5#91e [1].

2.	Discussion
2.1.	Absolute power tolerance
TP analysis for FR2 absolute power tolerance is FFS, and there is a problem with each of the three current TP.

First, TP1 has a problem due to the relationship between the lower limit of measurable power and the minimum test requirement. According to Table 6.3.1.5-2 in TS 38.521-2, the lower limit of measurable power for PC3 is as follows.
[bookmark: _Ref70702032]Table 1 Lower limit of measurable power for PC3 [dBm]
	
	Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	FR2a
	-13
	-10.6
	-7.6
	-4.6

	FR2b
	-8.5
	-5.5
	-2.5
	+0.5


However, according to Table 6.3.4.2.5-1 in TS 38.521-2, the minimum test requirement for PC3 is as follows.
Table 2 Minimum test requirement for PC3 at TP1 [dBm]
	
	Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected measured power
	+8.1
	+7.1
	+8.1
	+7.1

	Power tolerance
	+/- 14 dB

	Minimum test requirement
	-5.9
	-6.9
	-5.9
	-6.9


From the above tables, the minimum test requirement cannot be measured at FR2a, CBW = 400 MHz and FR2b, CBW ≥ 100 MHz. In order to resolve this problem, we propose to change the expected measured power to be higher than or equal to “the lower limit of measurable power at each condition + required power tolerance” as shown below. Note that the actual values may not be exactly the same as in Table 3 depending on message contents settings.
[bookmark: _Ref70701067]Table 3 Proposed lower limit of expected measured power for TP1 [dBm]
	
	Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	FR2a
	+1.0
	+3.4
	+6.4
	+9.4

	FR2b
	+5.5
	+8.5
	+11.5
	+14.5


However, no requirements are applied to FR2b, CBW ≥ 200 MHz, because the expected measured power needs to be less than or equal to Pint, that is +10.4 dBm for FR2a and +8.6 dBm for FR2b, due to the power range of required power tolerance. We propose to add CBW = 100 MHz to the test conditions to maximize test coverage. Note that the current test condition is “Lowest, Mid, Highest = 50 MHz, 200 MHz, 400 MHz”.
[bookmark: _Ref71032476]Observation 1 : The minimum test requirement at TP1 for FR2 absolute power tolerance cannot be measured at FR2a, CBW = 400 MHz and FR2b, CBW ≥ 100 MHz.
[bookmark: _Ref71032540]Proposal 1 : Apply the values in Table 3 to the lower limit of expected measured power for TP1 of FR2 absolute power tolerance.
[bookmark: _Ref71032481]Observation 2 : No requirements are applied to FR2b, CBW ≥ 200 MHz for TP1 of FR2 absolute power tolerance.
[bookmark: _Ref71032545]Proposal 2 : Add CBW = 100 MHz to the test conditions of FR2 absolute power tolerance.

Next, TP2 has the same problem as TP1.According to Table 6.3.4.2.5-2 in TS 38.521-2, the minimum test requirement for PC3 is as follows.
[bookmark: _Ref70702041]Table 4 Minimum test requirement for TP2 [dBm]
	
	Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected measured power
	+12.1
	+11.1
	+12.1
	+11.1

	Power tolerance
	+/- 12 dB

	Minimum test requirement
	+0.1
	-0.9
	+0.1
	-0.9


From Table 1 and Table 4, the minimum test requirement cannot be measured at FR2b, CBW = 400 MHz. In order to resolve this problem, we propose to change the expected measured power at CBW = 400 MHz to be higher than +12.5 dBm.
[bookmark: _Ref71032489]Observation 3 : The minimum test requirement at TP2 for FR2 absolute power tolerance cannot be measured at FR2b, CBW = 400 MHz.
[bookmark: _Ref71032548]Proposal 3 : Apply +12.5 dBm to the lower limit of expected measured power at CBW = 400 MHz for TP2 of FR2 absolute power tolerance.

Finally, TP3 has a problem due to the relationship between the allowed UE maximum output power  and the expected measured power. According to clause 6.2.4, the maximum output power PUMAX can be +21.65 dBm for FR2a and +19.85 dBm for FR2b. However, according to Table 6.3.4.2.5-3 in TS 38.521-2, the expected measured power for PC3 is +22.1 dBm for CBW = 50, 200 MHz and +21.1 dBm for CBW = 100, 400 MHz. Therefore, UE cannot set its output power to the expected level in the worst case. In order to resolve this problem, we proposed to change the expected measured power to be lower than or equal to PUMAX.
[bookmark: _Ref71032493]Observation 4 : UE cannot set its output power to the expected level at TP3 for FR2 absolute power tolerance.
[bookmark: _Ref71032555]Proposal 4 : Apply +21.65 dBm for FR2a and +19.85 dBm for to the upper limit of expected measured power for TP3 of FR2 absolute power tolerance.

2.2.	Aggregate power tolerance
TP analysis for FR2 aggregate power tolerance does not correspond to the latest MPR specification, and there is a problem with Power ID 1.

First, the current test condition cannot achieve 0dB MPR which is required in the TP analysis. According to the latest MPR definition of 6.2.2 in TS38.101-2 V17.1.0, 0dB MPR is achieved when RB is allocated within the Inner_Full RB. However, the current test condition defines the RB allocation as Outer_Full that means not 0dB MPR. To resolve the problem, we propose to change the RB allocation from Outer_Full to Inner_Full.
[bookmark: _Ref71032497]Observation 5 : The current RB allocation for FR2 aggregate power tolerance does not correspond to 0dB MPR.
[bookmark: _Ref71032560]Proposal 5 : Apply Inner_Full to the test condition of FR2 aggregate power tolerance.

Next, Power ID 1 has the same problem as TP1 of absolute power tolerance. According to Table 6.3.4.4.3-1 and Table 6.3.4.4.4.2-1 in TS 38.521-2, the minimum test requirement for Power ID 1 is -5.5 dBm (= target power level 0 dBm – power tolerance +/- 5.5 dB). From Table 1, the minimum test requirement cannot be measured at FR2a, CBW = 400 MHz and FR2b, CBW ≥ 200 MHz. In order to resolve this problem, we propose to change the target power level to higher than or equal to “the lower limit of measurable power + required power tolerance”. The concrete values are +1 dBm for FR2a and +6 dBm for FR2b.
[bookmark: _Ref71032502]Observation 6 : The minimum test requirement at Power ID 1 for FR2 aggregate power tolerance cannot be measured at FR2a, CBW = 400 MHz and FR2b, CBW ≥ 200 MHz.
[bookmark: _Ref71032564]Proposal 6 : Apply +1 dBm for FR2a and +6 dBm for FR2b to the target power level for Power ID 1 of FR2 aggregate power tolerance.

3.	Conclusion
Observation 1 : The minimum test requirement at TP1 for FR2 absolute power tolerance cannot be measured at FR2a, CBW = 400 MHz and FR2b, CBW ≥ 100 MHz.
Observation 2 : No requirements are applied to FR2b, CBW ≥ 200 MHz for TP1 of FR2 absolute power tolerance.
Observation 3 : The minimum test requirement at TP2 for FR2 absolute power tolerance cannot be measured at FR2b, CBW = 400 MHz.
Observation 4 : UE cannot set its output power to the expected level at TP3 for FR2 absolute power tolerance.
Observation 5 : The current RB allocation for FR2 aggregate power tolerance does not correspond to 0dB MPR.
Observation 6 : The minimum test requirement at Power ID 1 for FR2 aggregate power tolerance cannot be measured at FR2a, CBW = 400 MHz and FR2b, CBW ≥ 200 MHz.
RAN5 is asked to endorse following proposals.
Proposal 1 : Apply the values in Table 3 to the expected measured power for TP1 of FR2 absolute power tolerance.
Proposal 2 : Add CBW = 100 MHz to the test conditions of FR2 absolute power tolerance.
Proposal 3 : Apply +13.1 dBm to the expected measured power at CBW = 400 MHz for TP2 of FR2 absolute power tolerance.
Proposal 4 : Apply the values in Table 6 to the expected measured power for TP3 of FR2 absolute power tolerance.
Proposal 5 : Apply Inner_Full to the test condition of FR2 aggregate power tolerance.
Proposal 6 : Apply +1 dBm for FR2a and +6 dBm for FR2b to the target power level for Power ID 1 of FR2 aggregate power tolerance.
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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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