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1.	Introduction
This paper provides testability analysis and test point optimization for FR2 absolute power tolerance and aggregate power tolerance. The proposals on this paper are applicable for power class 3.

2.	Discussion
Before discussing about each test case, it is needed to clarify whether the power range is applied to target level or target level +/- tolerance, because it is not clearly defined in the subclauses for minimum conformance requirements. We believe that minimum conformance requirement is valid when target level is within its power range, and it does not require target level +/- tolerance to be within the power range. If assuming P as target level +/- tolerance, it causes a critical inconsistency as shown in the following example of absolute power tolerance.
[bookmark: _Hlk78474633]Table 6.3.4.2.3-1: Absolute power tolerance
	Power Range
	Tolerance

	Pint ≥ P ≥ Pmin
	± 14.0 dB

	Pmax ≥ P > Pint
	± 12.0 dB


[bookmark: _Hlk78476658]Table 6.3.4.2.3-2: Intermediate power point
	Power Parameter
	Value

	Pint
	Pmax – 12.0 dB


The upper power range is defined as Pmax ≥ P > Pint, so assuming P as target level +/- tolerance means that Pmax – tolerance ≥ target level > Pint + tolerance is required. However, substituting tolerance = +/- 12 dB and Pint = Pmax – 12 dB, which are defined in Table 6.3.4.2.3-1 and Table 6.3.4.2.3-2 of TS38.521-2, into the above formula gives Pmax – 12 dB ≥ target level > Pmax – 12 dB + 12 dB and then Pmax – 12 dB ≥ target level > Pmax. This formula is clearly incomplete.
More intuitively, assuming P as target level +/- tolerance requires that, the range of 24 dB to be within the range of 12 dB which mean target level +/- tolerance and Pmax ≥ P > Pmax – 12 dB, respectively.
Therefore, P in the definition of power range is assumed as target level.
[bookmark: _Ref78485951]Observation 1 : Minimum conformance requirement is valid when the expected target level is within its power range. It is not required that target level +/- tolerance to be within the power range.

2.1.	Absolute power tolerance
According to TP analysis in RAN5#91e [1], RB allocation was corrected from Outer_Full to Inner_Full. As a result, the current expected measured power for test requirement of 6.3.4.2.5 in TS 38.521-2 is invalid, because it depends on the number of RB according to the definition of PUSCH transmission power in 7.1.1 of TS 38.213.
[image: ] [dBm]
-	[image: ] is the bandwidth of the PUSCH resource assignment expressed in number of resource blocks for PUSCH transmission occasion [image: ] on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] and [image: ] is a SCS configuration defined in [4, TS 38.211]
Therefore, we provide not only testability analysis and TP optimization but also appropriate values of message contents.

First, we assume that the purpose of TP1 is to verify UE’s ability at the highest possible target which does not exceed the minimum peak EIRP even in the upper power tolerance +14 dB. Following shows the appropriate values of message contents and the expected target level.
[bookmark: _Ref78466459]Table 1: PUSCH-ConfigCommon (Test point 1) for power class 3
	Derivation Path: TS 38.508-1 [10], Table 4.6.3-119

	Information Element
	Value/remark
	Comment
	Condition

	PUSCH-ConfigCommon ::= SEQUENCE {
	
	
	

	  p0-NominalWithGrant
	-111
	
	FR2a, 50MHz

	
	-114
	
	FR2a, 100MHz

	
	-117
	
	FR2a, 200MHz

	
	-119
	
	FR2a, 400MHz

	
	-113
	
	FR2b, 50MHz

	
	-116
	
	FR2b, 100MHz

	
	-119
	
	FR2b, 200MHz

	
	-121
	
	FR2b, 400MHz

	}
	
	
	


[bookmark: _Ref78466468]Table 2: TP1 target level [dBm] per CBW for PC3
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	FR2a
	8.0
	8.0
	8.1
	8.2

	FR2b
	6.0
	6.0
	6.1
	6.2


However, the expected measured level is below the lower limit of measurable level in some cases of the lower power tolerance -14 dB. We propose to not test the lower power tolerance in such a case. Following shows the lower limit of measurable level for PC3 according to Table 6.3.1.5-2 in TS 38.521-2.
[bookmark: _Ref78295959][bookmark: _Ref78295952]Table 3 Lower limit of measurable power [dBm] per CBW for PC3
	
	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


[bookmark: _Ref71032540]Proposal 1 : Apply the values in Table 1 and Table 2 to the message contents and the expected target level for TP1 of FR2 absolute power tolerance.
[bookmark: _Ref71032545]Proposal 2 : Do not test the lower absolute power tolerance at CBW ≥ 400 MHz for FR2a and CBW ≥ 100 MHz for FR2b.

Next, we assume that the purpose of TP2 is to verify UE’s ability at the lowest possible target within the upper power range Pmax ≥ P > Pint. Following shows the appropriate values of message contents and the expected target level.
[bookmark: _Ref78469082]Table 4: PUSCH-ConfigCommon (Test point 2) for power class 3
	Derivation Path: TS 38.508-1 [10], Table 4.6.3-119

	Information Element
	Value/remark
	Comment
	Condition

	PUSCH-ConfigCommon ::= SEQUENCE {
	
	
	

	  p0-NominalWithGrant
	-108
	
	FR2a, 50MHz

	
	-111
	
	FR2a, 100MHz

	
	-114
	
	FR2a, 200MHz

	
	-116
	
	FR2a, 400MHz

	
	-110
	
	FR2b, 50MHz

	
	-113
	
	FR2b, 100MHz

	
	-116
	
	FR2b, 200MHz

	
	-118
	
	FR2b, 400MHz

	}
	
	
	


[bookmark: _Ref78469085]Table 5: TP2 target level [dBm] per CBW for PC3
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	FR2a
	11.0
	11.0
	11.1
	11.2

	FR2b
	9.0
	9.0
	9.1
	9.2


However, in some case of the lower power tolerance -12 dB, the expected measured level is below the lower limit of measurable level which shown in Table 3. We propose to not test the lower power tolerance in such a case.
[bookmark: _Ref78486092]Proposal 3 : Apply the values in Table 4 and Table 5 to the message contents and the expected target level for TP2 of FR2 absolute power tolerance.
[bookmark: _Ref78486094]Proposal 4 : Do not test the lower absolute power tolerance at CBW ≥ 200 MHz for FR2b.

Finally, we assume that the purpose of TP3 is to verify UE’s ability at the highest possible target within the upper power range Pmax ≥ P > Pint. Following shows the appropriate values of message contents and the expected target level.
[bookmark: _Ref78473169]Table 6: PUSCH-ConfigCommon (Test point 3) for power class 3
	Derivation Path: TS 38.508-1 [10], Table 4.6.3-119

	Information Element
	Value/remark
	Comment
	Condition

	PUSCH-ConfigCommon ::= SEQUENCE {
	
	
	

	  p0-NominalWithGrant
	-98
	
	FR2a, 50MHz

	
	-101
	
	FR2a, 100MHz

	
	-104
	
	FR2a, 200MHz

	
	-106
	
	FR2a, 400MHz

	
	-100
	
	FR2b, 50MHz

	
	-103
	
	FR2b, 100MHz

	
	-106
	
	FR2b, 200MHz

	
	-108
	
	FR2b, 400MHz

	}
	
	
	


[bookmark: _Ref78473171]Table 7: TP3 target level [dBm] per CBW for PC3
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	FR2a
	21.0
	21.0
	21.1
	21.2

	FR2b
	19.0
	19.0
	19.1
	19.2


The expected measured level is above the lower limit of measurable level in all cases of the lower power tolerance. There is no testability issue for TP3.
[bookmark: _Ref78486096]Proposal 5 : Apply the values in Table 6 and Table 7 to the message contents and the expected target level for TP3 of FR2 absolute power tolerance.
[bookmark: _Ref78485953]Observation 2 : There is no testability issue for TP3 of FR2 absolute power tolerance.

2.2.	Aggregate power tolerance
Following tables show the minimum conformance requirement and the target power level of FR2 aggregate power tolerance.
[bookmark: _Hlk78485727]Table 6.3.4.4.3-1: Aggregate power tolerance, Pint ≥ P ≥ Pmin
	TPC command
	UL channel
	Aggregate power tolerance within 21ms

	0 dB
	PUCCH
	± 5.5 dB

	0 dB
	PUSCH
	± 5.5 dB


Table 6.3.4.4.3-2: Aggregate power tolerance, Pmax ≥ P ≥ Pint
	TPC command
	UL channel
	Aggregate power tolerance within 21ms

	0 dB
	PUCCH
	± 3.5 dB

	0 dB
	PUSCH
	± 3.5 dB


Table 6.3.4.4.4.2-1: Parameters for Aggregate power tolerance
	
Power ID
	Unit
	power class 1
	power class 2
	power class 3
	power class 4

	1
	dBm
	TBD
	TBD
	0
	TBD

	2 
	dBm
	TBD
	TBD
	15
	TBD


According to the above tables, the current lower power tolerance is -5.5 dBm for Power ID 1 and 11.5 dBm for Power ID 2. Comparing the lower limit of measurable level shown in Table 3, there is no testability issue for Power ID 2, but the current lower power tolerance is not testable in some cases of Power ID 1.
[bookmark: _Ref78485955]Observation 3 : The current lower power tolerance is not testable at CBW ≥ 400 MHz for FR2a and CBW ≥ 200 MHz for FR2b in Power ID 1 of FR2 aggregate power tolerance.
[bookmark: _Ref78485957]Observation 4 : There is no testability issue for Power ID 2 of FR2 aggregate power tolerance.

To solve the testability issue in Power ID 1, we propose to increase the target level to be higher than or equal to “the lower limit of measurable level + power tolerance in Pint ≥ P ≥ Pmin”. The concrete values are 1 dBm for FR2a and 6 dBm for FR2b.
[bookmark: _Ref78486099]Proposal 6 : Apply 1 dBm for FR2a and 6 dBm for FR2b to the target level for Power ID 1 of FR2 aggregate power tolerance.

3.	Conclusion
Observation 1 : Minimum conformance requirement is valid when the expected target level is within its power range. It is not required that target level +/- tolerance to be within the power range.
Observation 2 : There is no testability issue for TP3 of FR2 absolute power tolerance.
Observation 3 : The current lower power tolerance is not testable at CBW ≥ 400 MHz for FR2a and CBW ≥ 200 MHz for FR2b in Power ID 1 of FR2 aggregate power tolerance.
Observation 4 : There is no testability issue for Power ID 2 of FR2 aggregate power tolerance.
RAN5 is asked to endorse following proposals.
Proposal 1 : Apply the values in Table 1 and Table 2 to the message contents and the expected target level for TP1 of FR2 absolute power tolerance.
Proposal 2 : Do not test the lower absolute power tolerance at CBW ≥ 400 MHz for FR2a and CBW ≥ 100 MHz for FR2b.
Proposal 3 : Apply the values in Table 4 and Table 5 to the message contents and the expected target level for TP2 of FR2 absolute power tolerance.
Proposal 4 : Do not test the lower absolute power tolerance at CBW ≥ 200 MHz for FR2b.
Proposal 5 : Apply the values in Table 6 and Table 7 to the message contents and the expected target level for TP3 of FR2 absolute power tolerance.
Proposal 6 : Apply 1 dBm for FR2a and 6 dBm for FR2b to the target level for Power ID 1 of FR2 aggregate power tolerance.
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