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[bookmark: _Toc368026682]START OF CHANGE 1
[bookmark: _Toc535442980]3.2	Symbols
For the purposes of the present document, the following symbols apply:
Es	The averaged received energy per Hz of the wanted signal during the useful part of the symbol, i.e. excluding the cyclic prefix, at the UE antenna connector; average power is computed within a set of REs used for the transmission of physical, divided transmission bandwidth within the set

μ	Subcarrier spacing configuration as defined in TS 38.211 [9, Section 4.2]

Noc	The power spectral density of a white noise source with average power per Hz RE normalized to the subcarrier spacing as defined in Section 4.4.3 for conducted requirements and Section 4.5.3 for radiated requirements

END OF CHANGE 1




START OF CHANGE 2
[bookmark: _Toc535442986][bookmark: _Toc535443271][bookmark: _Toc535443230][bookmark: _Toc506297208]4.4	Conducted requirements
[bookmark: _Toc535442987]4.4.0	Introduction
The requirements are defined for the following modes:
-	Mode 1: Conditions with external noise source
-	Wanted signal with power level Es is transmitted.
-	External white noise source with power spectral density Noc is used.
-	Es and Noc levels are selected to achieve target SNR as described in Clause 4.4.2.
-	Mode 2: Noise free conditions 
-	Wanted signal with power level Es is transmitted.
-	No external noise transmitted.
4.4.1	Conducted requirement rReference point
The reference point for SNR, Es and Noc of DL signal is the UE antenna connector or connectors.
4.4.2	SNR definition
For Mode 1 conditions conducted UE demodulation and CSI requirements define the SNR is defined as:
	
where 
-	NRX denotes the number of receiver antenna connectors and the superscript receiver antenna connector j. 

-	The above SNR definition assumes that the REs are not precoded, and does not account for any gain which can be associated to the precoding operation.
Es denotes the averaged received energy per resource element (EPRE) of the wanted signal. 
-	Unless otherwise stated, the SNR SNR refers to the SSS wanted signal. 
-	The downlink SSS transmit power is defined as the linear average over the power contributions in [W] of all resource elements that carry the SSS within the operating system bandwidth.

-	The power ratio of other wanted signals to the SSS is defined in Clause C.3.1.
is defined in each requirement.
Noc denotes the power spectral density of a white noise source, with average power per RE normalized to the subcarrier spacing.
[bookmark: _Toc535442988]4.4.3	Noc
Unless otherwise stated, the spectral density of Noc is [-142dBm/Hz].

4.4.4	Es
<Editor’s note: Minimum Es values and derivation procedure are TBD>

[bookmark: _Toc535442989]4.5	Radiated requirements
[bookmark: _Toc535442990]4.5.0	Introduction
The requirements are defined for the following modes:
-	Mode 1: conditions with external noise source
-	Wanted signal with power level Es is transmitted.
-	External white noise source with power spectral density Noc is used.
-	Es and Noc levels are selected to achieve target SNR as described in Clause 4.5.2.
-	Mode 2: Noise free conditions 
-	Wanted signal with power level Es is transmitted.
-	No external noise transmitted.
4.5.1	Radiated requirement rReference point
The reference point for SNR, Es and Noc of DL signal from the UE perspective is the input of UE antenna array.
[image: ]
Figure 4.5.1-1: Reference point for radiated Demodulation and CSI requirements
Radiated performance requirements are specified at the Reference point, with signal-to-noise ratio (SNR) SNRRP = SNRBB + ∆BB
where SNRBB is the baseband SNR level specified by the Minimum performance requirement in clause 7, 8, 9 and 10, and ∆BB is specified in clause 4.5.3.2. The noise spectral density for Noc is specified in Table 4.5.3.2-1.
[bookmark: _Toc535442991]4.5.2	SNR definition
For Mode 1 conditions UE demodulation and CSI requirements, the Minimum performance requirement in clause 7, 8, 9 and 10 are defined relative to the baseband SNR level SNRBB. The SNR at the reference point is defined as 
SNR = SNRBB + ∆BB
where ∆BB is specified in clause 4.5.3.
The reference point SNR is defined as:
	
UE demodulation and CSI requirements define the SNR as:
	
-	NRX denotes the number of receiver reference points, and the super script receiver reference point j.
-	The above SNR definition assumes that the REs are not precoded, and does not account for any gain which can be associated to the precoding operation.
 denotes the averaged received energy per resource element (EPRE) of the wanted signal.
-	 Unless otherwise stated, the SNR refers to the SSS wanted signal.
-	 The downlink SSS transmit power is defined as the linear average over the power contributions in [W] of all resource elements that carry the SSS within the operating system bandwidth.
-	The power ratio of other wanted signals to the SSS is defined in Clause C.3.1.
The power ratio of other wanted signals to the SSS is defined in each requirement.
Noc denotes the power spectral density of a white noise source, with average power per RE normalized to the subcarrier spacing.

[bookmark: _Toc535442992]4.5.3	Noc
[bookmark: _Toc535442993]4.5.3.1	Introduction
For Mode 1 conditions radiated testing of demodulation and CSI requirements it is not feasible in practice to use signal levels high enough to make the noise contribution of the UE negligible. Demodulation requirements are, therefore, specified with the applied noise higher than the UE peak EIS level in TS 38.101-2 [7] by a defined amount, so that the impact of UE noise floor is limited to no greater than a value ∆BB at the specified Noc level. As UEs have EIS levels that are dependent on operating band and power class, Noc level is dependent on operating band and power class.
[bookmark: _Toc535442994]4.5.3.2	Noc for NR operating bands in FR2
Values for Noc according to operating band and power class for single carrier requirements are specified in Table 4.5.3.2-1 for ∆BB =1dB.
Table 4.5.3.2-1: Noc power level for different UE power classes and frequency bands
	Operating band
	UE Power class

	
	1
	2
	3
	4

	n257
	-166.8
	-163.8
	-157.6
	-166.3

	n258
	-166.8
	-163.8
	-157.6
	-166.3

	n260
	-163.8
	
	-155.0
	-164.3

	n261
	-166.8
	-163.8
	-157.6
	-166.3

	Note 1:	Noc levels are specified in dBm/Hz



For PC3 multi-band devices, the Noc power level (NocMB) shall increase by multi-band relaxation defined in TS 38.101-2 [2] Table 6.2.1.3-4.
NocMB = NocSB + ΣMBP
-	NocSB is the Noc defined in Table 4.5.3.2-1
-	ΣMBP values are specified in TS 38.101-2 [16].
<Editor’s note: handling of Carrier Aggregation is FFS >

The handling of Carrier Aggregation is FFS, and the handling of multi-band relaxation is FFS.
[bookmark: _Toc535442995]4.5.3.3	Derivation of Noc values for NR operating bands in FR2
The Noc values in Table 4.5.3.2-1 are based on Refsens REFSENS for the Operating operating band and on the UE Power class, and taking a baseline of UE Power class 3 in Band n260.
	Spectral density of Noc = REFSENSRefsensPC3, n260, 50MHz -10Log10(SCSREFSENSRefsens x PRBREFSENSRefsens x 12) – SNRREFSENSRefsens + ∆thermal
where:
-	RefsensPC3REFSENSPC3, n260, 50MHz is the Refsens REFSENS value in dBm specified for Power Class 3 UE in Band n260 for 50MHz Channel bandwidth in TS 38.101-2 [7, Table 7.3.2.3-1].
-	SCSREFSENSRefsens is a subcarrier spacing associated with NRB for 50MHz in TS 38.101-2 [7, Table 5.3.2-1], chosen as 120 kHz.
-	PRBREFSENSRefsens is NRB associated with subcarrier spacing 120 kHz for 50MHz in TS 38.101-2 [7, Table 5.3.2-1] and is 32.
-	12 is the number of subcarriers in a PRB
-	SNRREFSENSRefsens = -1 dB is the SNR used for simulation of RefsensREFSENS, and is -1dB
-	∆thermal is the amount of dB that the wanted noise is set above UE thermal noise, giving a rise in total noise of ∆BB. ∆thermal is chosen as=  6dB, giving a rise in total noise of 1dB.
The calculated Noc value for the baseline of UE Power class 3 in Band n260 is rounded to -155 dBm/Hz.
The following methodology to define the Noc level for UE power class X (PC_X) and operating band Y (Band_Y) is used for the single carrier case and single band devices:
	Noc(PC_X, Band_Y) = -155 dBm/Hz + RefsensPCREFSENSPC_X, Band_Y, 50MHz – RefsensPC3REFSENSPC3, n260, 50MHz + ΣMBP
where Refsens REFSENS and ΣMBP values are specified in TS 38.101-2 [7].
[bookmark: _Toc535442996]4.5.4	Angle of arrival
Unless otherwise stated, the downlink signal and noise are aligned to arrive in the UE Rx beam peak direction as defined in TS 38.101-2 [7].
4.5.5	Es
<Editor’s note: Minimum Es values for Mode 2  condition are TBD>

END OF CHANGE 2
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