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1	Introduction
This paper presents further refinement on the performance metrics, i.e. TRP and TRS, based on the lasted version of TR 38.834, and provides the text proposal accordingly.

2	Discussion
The initial text proposal on performance metrics is provided in R4-2120691 [1], and merged to the version 0.2.0 of TR 38.834. The definitions of TRP and TRS are given in form of mathematical integration as below.


Considering the EIRP is actually the sum of transmitted power on two orthogonal linear polarizations, i.e. EIRPθ and EIRPϕ, in anechoic chamber, it is proposed to express EIRP in the form of EIRPθ and EIRPϕ as below.

Where EIRPθ and EIRPϕ are the actually transmitted power-levels in corresponding polarizations.
Proposal 1: Express EIRP in the form of EIRPθ and EIRPϕ as above.

Regarding TRP is defined with θ and ϕ, while TRS with Ω, it is proposed to express TRS with θ and ϕ as below for consistency.

Where EISθ and EISϕ are the effective isotropic sensitivities (EIS) in corresponding polarizations.
Proposal 2: Define the expression of TRS with θ and ϕ, rather than with Ω, as above.

In the last RAN4 #101-bis-e meeting, the sample steps in both θ and ϕ axes are defined in R4-2203071 [2]. The constant sampling step is 15 degrees for TRP measurement, and that for TRS measurement is 30 degrees. To facilitate the calculation of TRP and TRS with the measured data of EIRP and EIS, the summation form of the definition of TRP and TRS is needed. Similar approach is also implemented in TS 37.544 [3].
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Proposal 3: Add the summation form of the definition of TRP and TRS as below to TR 38.834.


In these formulas, N and M are the number of sampling intervals for θ and ϕ. θn and ϕm are the measurement angles.

3	Conclusion
Proposal 1: Express EIRP in the form of EIRPθ and EIRPϕ as below.

Where EIRPθ and EIRPϕ are the actually transmitted power-levels in the corresponding polarizations.

Proposal 2: Define the expression of TRS with θ and ϕ, rather than with Ω, as below.

Where EISθ and EISϕ are the effective isotropic sensitivities (EIS) in the corresponding polarizations.

Proposal 3: Add the summation form of the definition of TRP and TRS to TR 38.834.


In these formulas, N and M are the number of sampling intervals for θ and ϕ. θn and ϕm are the measurement angles.
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Text Proposal
<TP for TR 38.834>
[bookmark: _Toc94176078]5	Performance metrics 
[bookmark: _Toc94176079]5.1	Definition of the Total Radiated Power (TRP)
Transmitter power measurements shall be performed using the Total Radiated Power (TRP) as the measurement metric.
This definition will be used to calculate the Total Radiated Power (TRP) value of NR FR1 DUT. 
The TRP is defined as:
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]			(5.1)
Where the effective isotropic radiated power (EIRP) is defined as
  		   	           	 (5.2)
Where  is the product of the power delivered to the antenna and the antenna’s power gain.
Where EIRPθ and EIRPϕ are the EIRP in the corresponding θ and ϕ polarizations.
The summation form of TRP is defined as:
            (5.3)
Where N and M are the number of sampling intervals for θ and ϕ. θn and ϕm are the measurement angles.
[bookmark: _Toc94176080]5.2	Definition of Total Radiated Sensitivity (TRS)
Receiver sensitivity measurements shall be performed using data throughput as the measurement metric. The DUT’s receiver sensitivity corresponds to the minimum downlink signal power required to provide a data throughput rate greater than or equal to 95% of the maximum throughput of the reference measurement channel (RMC).
This definition will be used to calculate the Total Radiated Sensitivity (TRS) value of NR FR1 DUT. 
The TRS is defined as:
               	   (5.34)
Where the effective isotropic sensitivity (EIS) is defined as the minimum power level at which the throughput exceeds or equal to 95% of the maximum throughput of the specified RMC, at each sampling point.
Where EISθ and EISϕ are the EIS in the corresponding θ and ϕ polarizations.
The summation form of TRS defined as:
                  (5.5)
Where N and M are the number of sampling intervals for θ and ϕ. θn and ϕm are the measurement angles.


<End of TP >
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=6.1.1.1 Definition and applicability -

The Total Radiated Power (TRP) is a measure of how much power the DUT actually radiates. The TRP is defined as the
integral of the power transmitted in different directions over the entire radiation sphere: +
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Where O is the solid angle describing the direction, £ is frequency. & and o are the orthogonal polarizations.

EIRE, and EIRP, are the actually transmitted power-levels in corresponding polarizations.~
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In these formulas N and M are the number of sampling intervals for theta and phi. &, and ¢, are the measurement
angles. The sampling intervals are discussed further in Subclause 4.4.
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«7.1.11 Definition and applicability -

The Total Radiated Sensitivity is defined as:

TRS = 4z
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Where the effective isotropic sensitivity (EZS) is defined as the power available at the antenna output such as the
sensitivity threshold is achieved for each polarization. © is the solid angle describing the direction, f is frequency. &
and o are the orthogonal polarizations.
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In these formulas N and M are the number of sampling intervals for theta and phi. &, and ¢, are the measurement
angles. The sampling intervals are discussed further in Subclause 4.4.




