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7
Receiver characteristics

7.1
General

Unless otherwise stated the receiver characteristics are specified at the antenna connector(s) of the UE for the bands operating on frequency range 1 and over the air of the UE for the bands operating on frequency range 2.

The requirements defined in this clause are the extra requirements compared with the single carrier requirements defined in [2], [3] and [4].

Unless otherwise stated, the UL and DL reference measurement channels are the same with the configurations specified in [2], [3] and [4].

7.2
ΔRIB,c requirement
For the UE which supports NR inter-band carrier aggregation or non-standalone band combinations operation, E-UTRA and NR single carrier REFSENS requirements defined in [2], [3] and [4] shall be increased by the amount given in ΔRIB,c defined in sub clause 7.2.1, 7.2.2 and 7.2.3 for the applicable operating bands.
7.2.1
ΔRIB,c for NR band combinations of FR1+FR2
7.2.1.1
ΔRIB,c for NR CA two bands
Table 7.2.1.1-1: ΔRIB,c due to NR CA (two bands)

	Inter-band NR CA configuration
	NR Band
	ΔRIB,c [dB]

	
	
	

	
	
	


7.2.1.2
ΔRIB,c for NR CA three bands
Table 7.2.1.2-1: ΔRIB,c due to NR CA (three bands)

	Inter-band NR CA configuration
	NR Band
	ΔRIB,c [dB]

	
	
	

	
	
	

	
	
	


7.2.2
ΔRIB,c for non-standalone band combinations of E-UTRA + NR FR1
7.2.2.1
ΔRIB,c for NSA E-UTRA + NR FR1 two bands
Table 7.2.2.1-1: ΔRIB,c due to NSA E-UTRA+NR FR1 (two bands)

	Inter-band E-UTRA+NR DC configuration
	E-UTRA or NR Band
	ΔRIB,c [dB]

	
	
	

	
	
	


7.2.2.2
ΔRIB,c for NSA E-UTRA + NR FR1 three bands
Table 7.2.2.2-1: ΔRIB,c due to NSA E-UTRA+NR FR1 (three bands)

	Inter-band E-UTRA+NR DC configuration
	E-UTRA or NR Band
	ΔRIB,c [dB]

	
	
	

	
	
	

	
	
	


7.2.3
ΔRIB,c for non-standalone band combinations of E-UTRA + NR FR2

7.2.3.1
ΔRIB,c for NSA E-UTRA + NR FR2 two bands
Table 7.2.3.1-1: ΔRIB,c due to NSA E-UTRA+NR FR2 (two bands)
	Inter-band E-UTRA+NR DC configuration
	E-UTRA or NR Band
	ΔRIB,c [dB]

	
	
	

	
	
	


7.2.3.2
ΔRIB,c for NSA E-UTRA + NR FR2 three bands
Table 7.2.3.2-1: ΔRIB,c due to NSA E-UTRA+NR FR2 (three bands)
	Inter-band E-UTRA+NR DC configuration
	E-UTRA or NR Band
	ΔRIB,c [dB]

	
	
	

	
	
	

	
	
	


7.3
Reference sensitivity power level
7.3.1
Reference sensitivity for NR band combinations of FR1+FR2
For NR CA operation NR single carrier REFSENS requirements defined in [2] and [3] apply to all downlink bands part of NR CA configurations listed in Table 5.2.2.1-1 unless sensitivity degradation is allowed as defined in Table 7.3.1-1.
Sensitivity degradation is allowed for a band in frequency range 2 if it is impacted by UL harmonic interference from the band in frequency range 1 of the same DC configuration. Reference sensitivity exceptions are specified in Table 7.3.1-1 with uplink configuration specified in Table 7.3.1-2.
Table 7.3.1-1: Reference sensitivity exceptions for NR band combinations of FR1+FR2
	Band combination
	Band
	50 MHz
(dBm)
	100 MHz
(dBm)
	200 MHz
(dBm)
	400 MHz
(dBm)

	CA_XA-YA
	Y
	
	
	
	


Table 7.3.1-2: UL configuration for reference sensitivity

	Band combination
	Band
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	100 MHz
	200 MHz
	400 MHz

	CA_XA-YA
	X
	
	
	
	
	
	
	
	
	
	
	
	

	
	Y
	
	
	
	
	
	
	
	
	
	
	
	


7.3.2
Reference sensitivity for non-standalone band combinations of E-UTRA + NR 
For non-standalone band combinations operation, E-UTRA and NR single carrier REFSENS requirements defined in [2], [3] and [4] apply to all downlink bands of non-standalone band combination configurations listed in Tables [TBD] unless sensitivity degradation is allowed as defined in clause 7.3.2.1 and 7.3.2.2.
7.3.2.1
Reference sensitivity exceptions for E-UTRA + NR FR1 dual connectivity

Reference sensitivity exceptions are specified for the condition when there is uplink transmission only in the aggressor band.

Note: FFS how to clarify the issues of 1Tx may also exist for 2Tx mode, for example harmonic, etc.
7.3.2.1.1
Reference sensitivity exceptions due to UL harmonic interference

Sensitivity degradation is allowed for a band if it is impacted by UL harmonic interference from another band part of the same DC configuration. Reference sensitivity exceptions are specified in Table 7.3.2.1.1-1 with uplink configuration specified in Table 7.3.2.1.1-2.
Table 7.3.2.1.1-1: Reference sensitivity exceptions due to UL harmonic

	UL band
	DL band
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	25 MHz

(dBm)
	40 MHz

(dBm)
	50 MHz

(dBm)
	60 MHz

(dBm)
	80 MHz

(dBm)
	100 MHz

(dBm)

	X
	Y
	
	
	
	
	
	
	
	
	
	


Table 7.3.2.1.1-2: Uplink configuration for reference sensitivity exceptions due to UL harmonic interference

	UL band
	DL band
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	25 MHz

(dBm)
	40 MHz

(dBm)
	50 MHz

(dBm)
	60 MHz

(dBm)
	80 MHz

(dBm)
	100 MHz

(dBm)

	X
	Y
	
	
	
	
	
	
	
	
	
	


7.3.2.1.2
Reference sensitivity exceptions due to receiver harmonic mixing

Sensitivity degradation is allowed for a band if it is impacted by receiver harmonic mixing due to another band part of the same DC configuration. Reference sensitivity exceptions are specified in Table 7.3.2.1.2-1 with uplink configuration specified in Table 7.3.2.1.2-2.

Table 7.3.2.1.2-1: Reference sensitivity exceptions due to receiver harmonic mixing

	UL band
	DL band
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	25 MHz

(dBm)
	40 MHz

(dBm)
	50 MHz

(dBm)
	60 MHz

(dBm)
	80 MHz

(dBm)
	100 MHz

(dBm)

	X
	Y
	
	
	
	
	
	
	
	
	
	


Table 7.3.2.1.2-2: Uplink configuration for reference sensitivity exceptions due to receiver harmonic mixing

	UL band
	DL band
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	25 MHz

(dBm)
	40 MHz

(dBm)
	50 MHz

(dBm)
	60 MHz

(dBm)
	80 MHz

(dBm)
	100 MHz

(dBm)

	X
	Y
	
	
	
	
	
	
	
	
	
	


7.3.2.1.3
Reference sensitivity exceptions due to close proximity of bands

Sensitivity degradation is allowed for a band if it is impacted by close proximity of an UL of another band part of the same DC configuration. Reference sensitivity exceptions are specified in Table 7.3.2.1.3-1 with uplink configuration specified in Table 7.3.2.1.3-2.

Table 7.3.2.1.3-1: Reference sensitivity exceptions due to close proximity of bands

	UL band
	DL band
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	25 MHz

(dBm)
	40 MHz

(dBm)
	50 MHz

(dBm)
	60 MHz

(dBm)
	80 MHz

(dBm)
	100 MHz

(dBm)

	X
	Y
	
	
	
	
	
	
	
	
	
	


Table 7.3.2.1.3-2: Uplink configuration for reference sensitivity exceptions due to close proximity of bands

	UL band
	DL band
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	25 MHz

(dBm)
	40 MHz

(dBm)
	50 MHz

(dBm)
	60 MHz

(dBm)
	80 MHz

(dBm)
	100 MHz

(dBm)

	X
	Y
	
	
	
	
	
	
	
	
	
	


7.3.2.1.4
Reference sensitivity exceptions due to cross band isolation

Sensitivity degradation is allowed for a band if it is impacted by UL of another band part of the same DC configuration due to cross band isolation issues. Reference sensitivity exceptions are specified in Table 7.3.2.1.4-1 with uplink configuration specified in Table 7.3.2.1.4-2.

Table 7.3.2.1.4-1: Reference sensitivity exceptions due to cross band isolation
	UL band
	DL band
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	25 MHz

(dBm)
	40 MHz

(dBm)
	50 MHz

(dBm)
	60 MHz

(dBm)
	80 MHz

(dBm)
	100 MHz

(dBm)

	X
	Y
	
	
	
	
	
	
	
	
	
	


Table 7.3.2.1.4-2: Uplink configuration for reference sensitivity exceptions due to cross band isolation
	UL band
	DL band
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	25 MHz

(dBm)
	40 MHz

(dBm)
	50 MHz

(dBm)
	60 MHz

(dBm)
	80 MHz

(dBm)
	100 MHz

(dBm)

	X
	Y
	
	
	
	
	
	
	
	
	
	


7.3.2.1.5
Reference sensitivity exceptions for intermodulation interference due to dual uplink operation

Table 7.3.2.1.5-1: Reference sensitivity exceptions
7.3.2.2
Reference sensitivity exceptions for E-UTRA + NR FR2 dual connectivity
Sensitivity degradation is allowed for a band in frequency range 2 if it is impacted by UL harmonic interference from the band in frequency range 1 of the same DC configuration. Reference sensitivity exceptions are specified in Table 7.3.2.2-1 with uplink configuration specified in Table 7.3.2.2-2.
Table 7.3.2.2-1: Reference sensitivity exceptions for E-UTRA + NR FR2 dual connectivity
	Band combination
	Band
	50 MHz
(dBm)
	100 MHz
(dBm)
	200 MHz
(dBm)
	400 MHz
(dBm)

	CA_ CA_XA-YA XA-YA
	YY
	
	
	
	


Table 7.3.2.2-2: UL configuration for reference sensitivity
	Band combination
	Band
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	100 MHz
	200 MHz
	400 MHz

	CA_XA-YA
	X
	
	
	
	
	
	
	
	
	
	
	
	

	
	Y
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