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1 Introduction
LTE UE REFSENS UL configuration has been explicitly defined in E-UTRA technical specifications [1]. For TDD bands and FDD bands with relatively wide duplex distance, such as B1 and B4, uplink transmission bandwidth configuration is set to be the same as with downlink configuration under full RB allocation for all channel bandwidth. However, for FDD bands with less sufficient duplex distance, such as B3 and B20, where uplink spectral side-lobe may encroach its downlink carrier, RB restriction has been applied in uplink configuration for reference sensitivity requirement to avoid the impact from transmit nonlinearity induced noise in downlink carrier which normally would depend on carrier channel bandwidth. While utilizing uplink RB restriction for certain FDD bands may have the advantage of easy REFSENS level scaling over channel bandwidth, the principle has not been consistently applied for all FDD bands. In this contribution, we propose to define NR UE REFSENS requirement without any uplink RB restriction for all NR bands such that uplink configuration does not need to be explicitly presented in technical specifications.                         
2 Discussion
Uplink (UL) RB restriction for UE reference sensitivity requirement has been applied for certain E-UTRA FDD bands not having sufficient duplex distance, such as B2, B3, B20, and B71, as highlighted in the following table partially extracted from TS36.101 [1].   
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex Mode

	1
	
	
	25 
	50 
	75 
	100 
	FDD

	2
	6 
	15 
	25 
	50 
	501
	501
	FDD

	3
	6 
	15 
	25 
	50 
	501
	501
	FDD

	4
	6 
	15
	25 
	50 
	75 
	100 
	FDD

	...
	
	
	
	
	
	
	

	20
	
	
	25 
	201
	203 
	203
	FDD

	…
	
	
	
	
	
	
	

	41
	
	
	25
	50 
	75 
	100 
	TDD

	…
	
	
	
	
	
	
	

	71
	
	
	25
	251
	201
	201
	FDD

	NOTE 1:
1 refers to the UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1). 

NOTE 2:
For the UE which supports both Band 11 and Band 21 the uplink configuration for reference sensitivity is FFS.

NOTE 3:
3 refers to Band 20; in the case of 15MHz channel bandwidth, the UL resource blocks shall be located at RBstart 11 and in the case of 20MHz channel bandwidth, the UL resource blocks shall be located at RBstart 16




Table 2-1 E-UTRA uplink configuration for reference sensitivity partially extracted from TS 36.101 
It is our understanding that UL RB restriction for reference sensitivity requirement is to avoid the impact from transmit nonlinearity induced noise encroaching into the downlink carrier which could favour the process of deriving the REFSENS over channel bandwidth (CBW) using the following simple equation,

REFSENS = -174dBm + NF + 10*log(CBWRX) - Diversity gain + SNR + IM
where all contributing terms are constant over channel bandwidth except for 10*log(CBWRX). However, the principle has not been consistently applied for all FDD bands, as shown in Table 2-2, where B20 and B71 reference sensitivity does not really scale with channel bandwidth at 15 MHz and 20 MHz.   

	Channel bandwidth

	E-UTRA Band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex Mode

	1
	
	
	-100
	 -97
	-95.2 
	-94 
	FDD

	2
	-102.7
	-99.7
	-98 
	-95
	-93.2
	-92
	FDD

	3
	-101.7
	-98.7
	-97 
	-94
	-92.2
	-91
	FDD

	4
	-104.7
	-101.7
	-100
	-97
	-95.2
	-94
	FDD

	…
	
	
	
	
	
	
	

	20
	
	
	-97
	-94
	-91.2
	-90
	FDD

	…
	
	
	
	
	
	
	

	41
	
	
	-98
	-95
	-93.2
	-92
	TDD

	…
	
	
	
	
	
	
	

	71
	
	
	-97.2
	 -94.2
	-92.0
	-87.5
	FDD


Table 2-2 E-UTRA band reference sensitivity partially extracted from TS 36.101
If UL RB restriction provides no further benefit except for easing the derivation of REFSENS and is only used for compliance test but not for other singling purpose, it does not seem to be necessary to inherit this approach for NR. On the other hand, multiple numerologies have been defined for each NR band. If UL RB restriction would be applied for NR REFSENS, the UL configuration table would have to be expanded to include all numerologies.

If NR UE REFSENS would be defined without UL RB restriction, further desensitization for wider channel bandwidth in those E-UTRA FDD bands with UL RB restriction would need to be evaluated. The advantage for having UL transmission bandwidth configuration the same as DL configuration with full RB allocation is that it is no longer needed to explicitly specify UL configuration for REFSENS which has been a relatively sizable table in current E-UTRA technical specifications. Also, for NR it is expected more TDD bands than FDD bands would be introduced which do not really need UL RB restriction for REFSENS test. On the other hand, with REFSENS degradation level under full UL RB allocation information available, network may recognize better under what SNR condition full UL RB allocation can be applied.

Based on the above assessment, we arrive at the following proposal for consideration.

Proposal: NR UE REFSENS requirement is defined without any uplink RB restriction for all NR bands and uplink configuration does not need to be explicitly presented in technical specifications.              
3 Conclusion
In this contribution, we propose that NR UE REFSENS requirement is defined without any uplink RB restriction for all NR bands and uplink configuration does not need to be explicitly presented in technical specifications.   
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