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1 Introduction

In TS 38.101-2 the minimum requirements of Absolute power tolerance are specified for EIRP metric. According to the requirements the target transmitted power shall be an intermediate value between maximum output power and minimum output power. The procedure of configuring the UE transmitted peak EIRP at a certain value is not clear now. This paper dresses this open issue.
2 Discussion
The requirements of Absolute power control is copied below as reference. 
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 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 6.3.4.2-1 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


For testing the Absolute power tolerance, the UE transmitted power is expected to be an intermediate power between maximum output power and minimum output power. The power control command can’t be used. In LTE the power is configured indirectly by P0 and alpha. The calculation of UE nominal transmitted power is as below.
Table 2-1 Calculation of Nominal UE transmitted power in LTE

	LTE (Channel BW = 20MHz)

	referenceSignalPower
	18dBm/15kHz

	DL RS-EPRE
	-85dBm/15kHz

	PL= referenceSignalPower- DL RS-EPRE
	18 - (-85) = 103dB

	Po_NominalPUSCH
	-105

	Po_UE_PUSCH
	0

	Po_PUSCH = Po_UE_PUSCH+ Po_NominalPUSCH
	-105+0 = -105dBm/RB

	MPUSCH
	100

	Alpha
	0.8

	P_PUSCH = 10*log10(MPUSCH) + Po_PUSCH + alpha*PL


	10*log10(100) + (-105) + 0.8*103 = -2.6dBm/20MHz


A similar approach can be considered for NR FR2 testing, however in order to get EIRP the Tx/Rx antenna gain has to be included in the calculation result. Without knowledge of antenna gain of the UE under test, it is impossible to decide the nominal peak EIRP.

Table 2-2 Calculation of Nominal UE transmitted power in LTE

	NR FR2 (SCS = 60kHz, Channel BW = 100MHz)

	ss-PBCH-BlockPower
	0dBm/14.4MHz

	DL RS-EPRE at center of QZ
	-99dBm/60kHz

	Rx Antenna gain 

(power at RSRP reference point - Power at antenna
	GRx

	PL= ss-PBCH-BlockPower – (DL RS-EPRE + GRX )
	0 – 10*log10(12*20) - (-99) - GRx = 75.2dB - GRx

	Po_NominalWithGrant
	-90

	Po_UE_PUSCH
	0

	Po_PUSCH = Po_UE_PUSCH+ Po_NominalPUSCH
	-90+0 = -90dBm/180kHz

	MPUSCH
	132

	Alpha
	1.0

	P_PUSCH = 10*log10(2µMPUSCH) + Po_PUSCH + alpha*PL

(Power at RSRP reference point)
	10*log10(4*132) + (-90) + 0.8*(75.2-GRx) = -2.6dBm/100MHz - GRx

	Tx Antenna gain

(Power at antenna -power at RSRP reference point)
	GTx

	Peak EIRP = P_PUSCH +Antenna gain
	-2.6dBm/100MHz – (GRx - GTx)

	Note:
The value of Alpha is selected as 1.0 to simplify the calculation.


The highlighted antenna gain (GRx - GTx) is unknown and depends on UE implementation. We can’t tell whether the UE under test is conformant for this absolute power control measurement if the nominal peak EIRP is unknown. So it’s necessary to find a way to decide the antenna gain. Several possible solutions can be considered.
In RAN4 and RAN5 many discussions are based on the typical antenna gain achievable with products on the market. Similarly it might be feasible to choose a reference antenna gain based on investigation of the available antennas on the market and decide the nominal peak EIRP.
Solution 1: Pick a reference antenna gain based on investigation of the available antennas on the market.

If the UE can report its antenna gain at the direction under test, then the calculation can be done more precisely.
Solution 2: Introduce a test mode allowing UE to report its antenna gain.
If the value of delta antenna gain (GRx - GTx) varies greatly so that one reference antenna gain can’t fit all scenarios, and the value can’t be estimated and reported by UEs, then Solution 1 and 2 both can’t work. It shall be considered to skip this test case until better test method comes out.

Solution 3: The Absolute power tolerance is not tested.

Proposal 1: It is proposed that RAN5 considers the solutions above and decide a way forward for Absolute power tolerance testing.
3 Conclusion
RAN5 is requested to consider following proposals.
Solution 1: Pick a reference antenna gain based on investigation of the available antennas on the market.

Solution 2: Introduce a test mode allowing UE to report its antenna gain.

Solution 3: The Absolute power tolerance is not tested.
Proposal 1: It is proposed that RAN5 considers the solutions above and decide a way forward for Absolute power tolerance testing.
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