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4.4.4	Es
[bookmark: _Toc27479395][bookmark: _Toc36058582][bookmark: _Toc44067505][bookmark: _Toc52716429][bookmark: _Toc58239067][bookmark: _Toc68246648][bookmark: _Toc75789908][bookmark: _Toc84264537][bookmark: _Toc90560661]4.4.4.1	Introduction
This clause describes the Es power level for Mode 2 conditions conducted testing of demodulation and CSI requirements.
Unless otherwise stated for CA and EN-DC testing, the same Es level shall be provided on different component carriers.
[bookmark: _Toc27479396][bookmark: _Toc36058583][bookmark: _Toc44067506][bookmark: _Toc52716430][bookmark: _Toc58239068][bookmark: _Toc68246649][bookmark: _Toc75789909][bookmark: _Toc84264538][bookmark: _Toc90560662]4.4.4.2	Es for NR operating bands in FR1
The Es power spectrum density shall be larger or equal to the minimum Es power level for each operating band supported by the UE as defined in Clause 4.4.4.2.1.
Unless otherwise stated, a fixed Es power level of -112 dBm/Hz shall be used for all operating bands.
[bookmark: _Toc27479397][bookmark: _Toc36058584][bookmark: _Toc44067507][bookmark: _Toc52716431][bookmark: _Toc58239069][bookmark: _Toc68246650][bookmark: _Toc75789910][bookmark: _Toc84264539][bookmark: _Toc90560663]4.4.4.2.1	Derivation of Es values for NR operating bands in FR1
The minimum Es power level for an operating band, subcarrier spacing and channel bandwidth is derived based on the following equation:
	EsBand_X, SCS_Y, CBW_Z = REFSENSBand_X, SCS_Y, CBW_Z – 10*log10(12*SCS_Y*nPRB) + D – SNRREFSENS + dBEVM +∆thermal
where:
-	REFSENSBand_X, SCS_Y, CBW_Z is the REFSENS value in dBm for Band X, SCS Y and CBW Z specified in Table 7.3.2-1 of TS 38.101-1 [2]
-	12 is the number of subcarriers in a PRB
-	SCS Y is the subcarrier spacing associated with the REFSENS value
-	nPRB is the maximum number of PRB for SCS Y and CBW Z associated with the REFSENS value, and is specified in Table 5.3.2-1 of TS 38.101-1 [2]
-	D is diversity gain equal to 3 dB
-	SNRREFSENS = -1 dB is the SNR used for simulation of REFSENS
-	dBEVM is the SNR of the applied signal due to EVM impairment on the wanted Es. An allowed EVM of 3% gives a dBEVM of 30.5dB, derived as 20*log10(1/0.03). An allowed EVM of 2.5% gives a dBEVM of 32dB, derived as 20*log10(1/0.025).
-	∆thermal is the amount of dB that the impairment due to EVM on the wanted Es is set above UE thermal noise, giving a defined rise in total impairment. ∆thermal = 7.6dB, giving a rise in total impairment of 0.7dB, regarded as acceptable.
For an allowed EVM of 3%, tThe calculated Es value for the baseline of Band n12, 15kHz SCS, 15MHz CBW is -113.5 dBm/Hz.
For an allowed EVM of 2.5%, the calculated Es value for the baseline of Band n12, 15kHz SCS, 15MHz CBW is -112 dBm/Hz.
An allowance of 1.5dB is made for CA and for future bands, giving an Es power level of -112 dBm/Hz for EVM of 3%, and -110.5 dBm/Hz for EVM of 2.5%.
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