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1 Introduction
FR2 absolute power tolerance has been defined based on the consideration of further downlink path loss measurement inaccuracy in OTA as compared to FR1 under conductive test environment [1]. For normal conditions, the current requirement features a 3dB relaxation in the upper 12dB output power range and 5dB relaxation in the rest of the power range as compared to FR1. In last RAN4 meeting, there was a proposal to tighten the requirement by 3 dB in the upper 12dB output power range [2], with the concern that the RACH coverage might be impaired. Due to the time constraint, the discussion was postponed to this meeting. In this contribution, we would like to share our views on why the current requirement shall not be tightened and propose to maintain the existing requirement by removing the square brackets in the Rel-15 specifications.                                    
2 Discussion
The UE absolute power tolerance requirement is associated with the open-loop power control. In LTE, the open-loop power control is used for PRACH at initial access (Random Access) and for PUSCH and PUCCH as part of the UL power control. It is assumed the similar power control mechanism would also be adopted in NR for both FR1 and FR2 UEs. The terminal transmit power in open-loop power control depends on the estimation of the DL path loss (PL) and channel configuration. The DL PL (in dB) is calculated in the UE by, 

PL = referenceSignalPower – higher layer filtered RSRP

where referenceSignalPower is the eNB DL reference signal power provided by higher layers in SIB2.

For sub-6GHz UEs, the power control equation has been based on conductive power with the assumption that the antenna gain is identical between UL and DL. However, this assumption would no longer be valid for FR2 UEs as practically the antenna array gain which is part of path loss could very well be different between UL and DL signal paths due to RF circuits design impairments. On the other hand, in FR1 both Tx and Rx absolute gains can be conveniently calibrated in factory which may not be available for FR2 UEs under OTA environment. In addition, the DL path loss estimation also depends on the RSRP absolute accuracy where in FR2 1.5dB more tolerance has been allocated than in FR1 according to the specifications defined in TS 38.133 [3]. Therefore, by taking into account these additional impairments, allowing 3dB more absolute power tolerance in FR2 than in FR1 is technically justified.

Observation 1: The 3dB more absolute power tolerance in FR2 as compared to FR1 can be justified by the following additional impairments in FR2:

a. Antenna array gain difference between UL and DL

b. Un-calibrated absolute gains in both Tx and Rx paths under OTA environment

c. 1.5dB higher RSRP absolute accuracy tolerance        
Furthermore, 12dB absolute power tolerance has already been defined in LTE under extreme conditions which did not seem to have raised any concern that such tolerance would impair the PRACH process at the initial access.

Based on the above assessment, we think the current FR2 absolute power tolerance requirement shall not be tightened and propose to remove the square brackets in the Rel-15 technical specifications.

Proposal: To retain the existing FR2 absolute power tolerance requirement and remove the square brackets in the Rel-15 technical specifications.

Table 6.3.4.2-1: Absolute power tolerance

	Power Range
	Tolerance

	Pint ≥ P ≥ Pmin
	± 14.0 dB

	Pmax ≥ P > Pint
	± 12.0 dB


3 Conclusion
In this contribution, we share our views on why the current FR2 absolute power tolerance requirement shall not be tightened and propose to maintain the existing requirement by removing the square brackets in the Rel-15 specifications.   
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