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1.	Introduction
At RAN5#83 meetings there have been discussions on how to test the absolute power control requirements defined in core specification TS 38.101-2 [1]. Furthermore, at RAN5#84 agreed on testing the absolute power control requirements using indirectly P0 and alpha parameters method and the parameters. 
With that being said, this contribution focus is on TS 38.101-2, clause 6.3A.4.2 [1] power control for CA requirements. The requirements are as such:

The absolute power tolerance is the ability of the UE transmitter to set its initial output power to a specific value for the first sub-frame at the start of a contiguous transmission or non-contiguous transmission with a transmission gap on each active component carriers larger than 20ms. For SRS switching, the absolute power tolerance is the ability of the UE transmitter to set its initial output power to a specific value for the first sub-frame at the start of a contiguous transmission or non-contiguous transmission with a transmission gap on component carriers (to which SRS switching occurs) larger than 20ms. The requirement can be tested by time aligning any transmission gaps on the component carriers. For intra-band contiguous CA, the absolute power control tolerance per configured UL CC is given in Tables 6.3.4.2-1 and 6.3.4.2-2.









In this contribution, we briefly discuss our views and recommendation of MU parameters for testing absolute power tolerance. 
2.	Discussion
The requirements on power control accuracy in CA operation apply under normal conditions and are defined as a directional requirement. The requirements for power control for CA are verified in beam locked mode on beam peak direction. The requirements apply for one single PUCCH, PUSCH or SRS transmission of contiguous PRB allocation per configured UL CC.
The minimum requirements as specified in [1] clause 6.3A.4, for FR2 absolute power control tolerance are provide below for power class 3. The minimum output power requirements specified in TS 38.101-2 [1] Table 6.3A.1.2-1 apply in the power range bounded by the minimum output power (‘Pmin’). The maximum output power as minimum peak EIRP requirements specified in TS 38.101-2 [1] Table 6.2.1.3-1 apply in the power range bounded by the maximum output power (‘Pmax’). The parameter ‘Pmax’ refers to the requirement of minimum max EIRP.
-------------------------------------------Excerpt from TS 38.101-2 start -----------------------------------------
[bookmark: _Toc21340783][bookmark: _Toc5266458][bookmark: _Toc5266509]6.2A.1	UE maximum output power for CA
For downlink intra-band contiguous and non-contiguous carrier aggregation with a single uplink component carrier configured in the NR band, the maximum output power is specified in section 6.2.1.
For uplink intra-band contiguous carrier aggregation for any CA bandwidth class, the maximum output power is specified in section 6.2.1.
Power class 3 is default power class.
…
6.2.1	UE maximum output power 
The following requirements define the maximum output power radiated by the UE for any transmission bandwidth within the channel bandwidth for non-CA configuration, unless otherwise stated. The period of measurement shall be at least one sub frame (1ms). The requirement is verified with the test metric of total component of EIRP (Link=Beam peak search grids, Meas=Link angle). The requirement for the UE which supports a single FR2 band is specified in Table 6.2.1.3-1.
Table 6.2.1.3-1: UE minimum peak EIRP for power class 3
	Operating band
	Min peak EIRP (dBm)

	n257
	22.4

	n258
	22.4

	n260
	20.6

	n261
	22.4

	NOTE 1:	Minimum peak EIRP is defined as the lower limit without tolerance
NOTE 2:	Void



…
[bookmark: _Toc21026450][bookmark: _Toc27743708][bookmark: _Toc36196852][bookmark: _Toc36197544][bookmark: _Toc43898209]6.3.4	Power control
[bookmark: _Toc21026452][bookmark: _Toc27743710][bookmark: _Toc36196854][bookmark: _Toc36197546][bookmark: _Toc43898211]6.3.4.2	Absolute power tolerance
The absolute power tolerance is the ability of the UE transmitter to set its initial output power to a specific value for the first sub-frame (1ms) at the start of a contiguous transmission or non-contiguous transmission with a transmission gap larger than 20 ms. The tolerance includes the channel estimation error RSRP estimate.
The minimum requirements specified in Table 6.3.4.2.3-1 apply in the power range bounded by the minimum output power as specified in sub-clause 6.3.1.3 (Pmin) and the maximum output power as specified in sub-clause 6.2.1.1 as minimum peak EIRP (‘Pmax’). The intermediate power point ‘Pint’ is defined in table 6.3.4.2.3-2.
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



Table 6.3.4.2.3-2: Intermediate power point
	Power Parameter
	Value

	Pint
	Pmax – 12.0 dB



…
[bookmark: _Toc5266536]6.3A.4	Power control for CA
6.3A.4.2	Absolute power tolerance
The absolute power tolerance is the ability of the UE transmitter to set its initial output power to a specific value for the first sub-frame at the start of a contiguous transmission or non-contiguous transmission with a transmission gap on each active component carriers larger than 20ms. For SRS switching, the absolute power tolerance is the ability of the UE transmitter to set its initial output power to a specific value for the first sub-frame at the start of a contiguous transmission or non-contiguous transmission with transmission gap on component carriers lager than 20ms.
The requirement can be tested by time aligning any transmission gaps on the component carriers. For intra-band contiguous CA, the absolute power control tolerance per configured UL CC is given in Tables 6.3.4.2-1 and 6.3.4.2-2.
The minimum requirements specified in Table 6.3.4.2-1 apply in the power range bounded by the minimum output power as specified in sub-clause 6.3.1 (‘Pmin’) and the maximum output power as specified in sub-clause 6.2.1 as minimum peak EIRP (‘Pmax’). The intermediate power point ‘Pint’ is defined in Table 6.3.4.2-2.
Table 6.3.4.2-1: Absolute power tolerance
	Power Range
	Tolerance

	Pint ≥ P ≥ Pmin
	± 14.0 dB

	Pmax ≥ P > Pint
	± 12.0 dB



Table 6.3.4.2-2: Intermediate power point
	Power Parameter
	Value

	Pint
	Pmax – 12.0 dB



--------------------------------------------Excerpt from TS 38.101-2 end -----------------------------------------
Based on the minimum requirements, the target power level ‘P’ should be within the power range bound for absolute power tolerance testing. An example of the minimum output power, maximum output power and intermediate power point values for power class 3 with operating bands n257, n258, n261 are provided as such:
· The minimum output power ‘Pmin’ EIRP = -13 dBm, 
· The Min peak EIRP = 22.4 dBm, and
· The intermediate power point ‘Pint’ for EIRP = 10.4 dBm
· The Max EIRP ‘Pmax’ = 43 dBm
The absolute power control TT calculations are shown in Table 2-1.
Table 2-1: Absolute power control TT Calculations
	Parameter
	Tolerance
	MU
[dB]
	TT = Tolerance + MU
[dBm]
	Comments

	Pmin
	14
	5
	±19
	MU as defined in [3] (±4.89 dB) rounded to ±5 dB

	Pmax
	12
	 5
	±17
	 MU as defined in [3] (±4.89 dB) rounded to ±5 dB



We also agreed to have one test point (test point 1) for power range 1 and two test points test (point 2 and test point 3) for power range 2. Based on the information above, the nominal UE power values shown in Table 2-2, Table 3.1-3 and Table 2-3 were selected.
Table 2-2: Test Requirements of Absolute power tolerance (Test Point 1) for power range 1
	Power range
	Nominal UE Power [dBm]
	Lower limit
[dBm]
	Upper limit
[dBm]

	Pint ≥ P ≥ Pmin
	7
	7 - [TT] = -12
	7 + [TT] = 26



Table 2-3: Test Requirements of Absolute power tolerance (Test Point 2) for power range 2
	Power range
	Nominal UE Power [dBm]
	Lower limit
[dBm]
	Upper limit
[dBm]

	Pmax ≥ P > Pint
	11
	11 - [TT] = -6
	11 + [TT] = 28



Table 2-4: Test Requirements of Absolute power tolerance (Test Point 3) for power range 2
	Power range
	Nominal UE Power [dBm]
	Lower limit
[dBm]
	Upper limit
[dBm]

	Pmax ≥ P > Pint
	22
	22 – [TT] = 5
	22 + [TT] = 39



The expected measured power based on the parameters described above are provided in Table 2-5, Table 2-6, and Table 2-7.
Table 2-5: Test point 1 expected measured power value
	
	SCS
	Channel bandwidth / expected output power (dBm)

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Measured 
	60kHz
	8.1
	7.1
	8.1
	N/A

	power
	120kHz
	8.1
	7.1
	8.1
	7.1

	Power tolerance
	± (14+TT) dB



Table 2-6: Test point 2 expected measured power value
	
	SCS
	Channel bandwidth / expected output power (dBm)

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Measured 
	60kHz
	12.1
	11.1
	12.1
	N/A

	power
	120kHz
	12.1
	11.1
	12.1
	11.1

	Power tolerance
	± (12+TT) dB



Table 2-7: Test point 3 expected measured power value
	
	SCS
	Channel bandwidth / expected output power (dBm)

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Measured 
	60kHz
	22.1
	22.1
	22.1
	N/A

	power
	120kHz
	22.1
	22.1
	22.1
	21.1

	Power tolerance
	± (12+TT) dB



Since the UE maximum output power (EIRP) values were used to calculate the Nominal UE Power parameters we propose the following MU values for PC3: 

	Sub clause
	Maximum Test System Uncertainty
	Derivation of MTSU

	6.3.4.2 Absolute power tolerance
	PC3
Minimum peak EIRP, Max EIRP
Quiet Zone size ≤ 30 cm
±4.89 dB (FR2a)
±5.09 dB (FR2b)
	MTSU = 1.00 x MU (from Table B.3-2-2 in TR 38.903)



Proposal 1: The MU values for absolute power tolerance Quiet Zone size ≤ 30 cm is ±4.89 dB (FR2a) and ±5.09 dB (FR2b).
For the test tolerance we proposed the following values for PC3:

	Sub clause
	Test Tolerance (TT)
	Formula for test requirement

	6.3.4.2 Absolute power tolerance
	PC3
Minimum peak EIRP
IFF (Quiet Zone size ≤ 30 cm)
2.87 dB (FR2a)
2.87 dB (FR2b)

	Minimum peak EIRP
TT = 0.60 x (MTSUIFF - 0.1) (FR2a)
TT = 0.60 x (MTSUIFF - 0.3) (FR2b)



Proposal 2: The TT values for absolute power tolerance Quiet Zone size ≤ 30 cm is 2.87 dB (FR2a) and 2.87 dB (FR2b).

Table 2-8: Test Tolerance (Test point 1) for power range 1
	Test Metric
	FR2a
	FR2b

	IFF (Quiet Zone size ≤ 30 cm)
	2.87 dB
	2.87 dB



Table 2-9: Test Tolerance (Test point 2 and Test point 3) for power range 2
	Test Metric
	FR2a
	FR2b

	IFF (Quiet Zone size ≤ 30 cm)
	2.87 dB
	2.87 dB



Proposal 3: The same MU and TT values for absolute power tolerance Quiet Zone size size ≤ 30 cm are used for absolute power tolerance for CA for each CC.
3.	Conclusion
In this contribution, we discussed our views and recommendation of MU parameters for testing absolute power tolerance. Based on the discussion, our views and proposals are summarized as follows:
Proposal 1: The MU values for absolute power tolerance Quiet Zone size ≤ 30 cm is ±4.89 dB (FR2a) and ±5.09 dB (FR2b).
Proposal 2: The TT values for absolute power tolerance Quiet Zone size ≤ 30 cm is 2.87 dB (FR2a) and 2.87 dB (FR2b).
Proposal 3: The same MU and TT values for absolute power tolerance Quiet Zone size size ≤ 30 cm are used for absolute power tolerance for CA for each CC.
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