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1. Background

This contribution (revision of [1]) contains a text proposal for REFSENS for LTE/NR DC and NSA operation, denoted EN-DC in the text proposal. In particular, we cover intra-band DC is covered that has no precedence in the LTE specifications. The DC configuration with an LTE carrier in Band 71 immediately adjacent to an NR carrier in Band n71 is covered is used for introducing the specifications text and associated requirements.

The reference sensitivity for intra-band contiguous DC could be verified by configuring two contiguous carriers, one per CG, with a specific PRB allocation per carrier/CG. The RMC used per CG is in accordance with the RMCs specified in the respective specification 36.101 and 38.101-1. In general, this implies that the UL allocation is non-contiguous across the aggregated DC bandwidth. The requirements would then be specified as follows:
For each CG, the reference sensitivity is specified as a maximum allowed degradation MSD of the reference sensitivity level as specified for the applicable carrier bandwidths in accordance with [36.101] for the E-UTRA CG and [38.101-1] for the NR CG.

For DC configurations of DC bandwidth class B, the throughput on each of the CGs shall be ≥ 95% of the maximum throughput of the respective reference measurement channels as specified in […] with parameters specified in Table 7.3.3.1-1.
Table 7.3.3.1-1: MSD for intra-band DC bandwidth class B
	MSD / DC bandwidth class B

	DC configuration
	E-UTRA/NR band
	FC (UL)

(MHz)
	Channel bandwidth

(MHz)
	UL

allocation [LCRB]
	FC (DL)

(MHz)
	MSD

(dB)
	Duplex mode

	DC_(n)71B
	71
	665.5
	5
	5 (RBend =24)
	619.5
	[0]
	FDD

	
	n71
	675.5
	15
	15 (RBstart = 0)
	629.5
	[1.8]
	

	DC_(n)71B
	71
	670.5
	15
	15 (RBend = 74)
	624.5
	[0]
	

	
	n71
	680.5
	5
	5 (RBstart = 0)
	634.5
	[1.6]
	

	DC_(n)71B
	71
	668
	10
	10 (RBend = 49)
	622
	[0]
	

	
	n71
	678
	10
	10 (RBstart = 0)
	632
	[1.7]
	




	
	

	

	
	
	

	

	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	



	
	

	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


This format would also allow “contiguous” allocations across the aggregated DC bandwidth (e.g. partial allocation on the CG closest to the duplex gap and full allocation on the other adjacent CG). 
2. Proposal

It is proposed that the attached text proposal is included in TS 38.101-3.
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TEXT PROPOSAL:

< start of text proposal >
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] and [3].

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

7.2
Void

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 Tables YY unless sensitivity degradation is allowed as defined in Table 7.3.1-1.

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 LTE + NR 
For non-standalone band combinations operation, LTE 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 YY 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 LTE + 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 is 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
Band combinations of LTE + NR FR2
Table 7.3.2.2-1 Reference sensitivity exceptions for band combinations of LTE + NR FR2
	Band combination
	Band
	50 MHz
(dBm)
	100 MHz
(dBm)
	200 MHz
(dBm)
	400 MHz
(dBm)

	CA_XA-YA
	Y
	
	
	
	


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
	
	
	
	
	
	
	
	
	
	
	
	


7.3.3
Reference sensitivity for intra-band combinations of EN-DC
7.3.3.1
Intra-band contiguous EN-DC
For intra-band contiguous EN-DC configurations, the reference sensitivity power level REFSENS is the minimum mean power applied to each one of the UE antenna ports at which the throughput for the carrier(s) of the E-UTRA and NR CGs shall meet or exceed the requirements for the specified E-UTRA and NR reference measurement channels. 

For each CG, the reference sensitivity is specified as a maximum allowed degradation MSD of the reference sensitivity level as specified for the applicable carrier bandwidths in accordance with [36.101] for the E-UTRA CG and [38.101-1] for the NR CG.
For DC configurations of DC bandwidth class B, the throughput on each of the CGs shall be ≥ 95% of the maximum throughput of the respective reference measurement channels as specified in […] with parameters specified in Table 7.3.3.1-1.
Table 7.3.3.1-1: Reference sensitivity (MSD) for intra-band DC bandwidth class 
	MSD / DC bandwidth class B

	DC configuration
	E-UTRA/NR band
	FC (UL)

(MHz)
	Channel bandwidth

(MHz)
	UL

allocation [LCRB]
	FC (DL)

(MHz)
	MSD

(dB)
	Duplex mode

	DC_(n)71B
	71
	665.5
	5
	5 (RBend =24)
	619.5
	[0]
	FDD

	
	n71
	675.5
	15
	15 (RBstart = 0)
	629.5
	[1.8]
	

	DC_(n)71B
	71
	670.5
	15
	15 (RBend = 74)
	624.5
	[0]
	

	
	n71
	680.5
	5
	5 (RBstart = 0)
	634.5
	[1.6]
	

	DC_(n)71B
	71
	668
	10
	10 (RBend = 49)
	622
	[0]
	

	
	n71
	678
	10
	10 (RBstart = 0)
	632
	[1.7]
	


< end of text proposal >
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