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[bookmark: _GoBack]1 Introduction
New WID on introduction of channel bandwidths 35MHz and 45MHz for NR was approved in RAN#88-e [1]. In last RAN#90, the WID was revised to capture some new requests [2]. 
In this contribution we provide discussion and proposals for UE REFSENS.
2 Discussion
2.1 n1 45 MHz
For 25/30/40/50 MHz channel bandwidths, the UL configuration is kept as 128 RB to avoid reference sensitivity degradation, i.e. the wide band spectrum regrowth is minimized by RB restriction. For 45 MHz channel bandwidth, the reference sensitivity requirement can be derived by scaling on the transmission bandwidth configuration. Table 2.1-1 shows the reference sensitivity limits proposed for 45 MHz. And the uplink configuration is proposed in Table 2.1-2.
[bookmark: _Hlk507958268]Table 2.1-1: Two antenna port reference sensitivity QPSK PREFSENS
	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 MHz (dBm)
	40
MHz
(dBm)
	45
MHz
(dBm)
	50
MHz
(dBm)

	n1
	15
	-100.0
	-96.8
	-95.0
	-93.8
	-92.7
	-91.9
	-90.6
	-90.1
	-89.6

	
	30
	
	-97.1
	-95.1
	-94.0
	-92.8
	-92.0
	-90.7
	-90.2
	-89.7

	
	60
	
	-97.5
	-95.4
	-94.2
	-93.0
	-92.1
	-90.9
	-90.3
	-89.7



Table 2.1-1: Uplink configuration
	Operating Band
	SCS kHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	25 MHz
	30 MHz
	40
MHz
	45
MHz
	50
MHz

	n1
	15
	25
	501
	751
	1001
	1281
	1281
	1281
	1281
	1281

	
	30
	
	24
	361
	501
	641
	641
	641
	641
	641

	
	60
	
	101
	18
	24
	301
	301
	301
	301
	301



2.2 n3 35/45 MHz
The analysis can be found in Table 2.2-1, the major emission is CIM5. It is proposed to adopt the REFSENS and UL configuration in Table 2.2-1.
	　
	35 MHz
	45 MHz

	　
	Parameters
	main path
	Diversity path
	Parameters
	main path
	Diversity path

	TX noise power at RX freq
	　
	-34
	-34
	　
	-28.5
	-28.5

	antenna isolation, dB
	10
	　
	　
	10
	　
	　

	TX filter rejection at RX frequency, dB
	42
	　
	　
	42
	　
	　

	Duplexer isolation from TX to RX, dB
	52
	　
	　
	52
	　
	　

	Tx noise power at PRX/DRX LNA port
	　
	-86
	-90
	　
	-80.5
	-84.5

	TX IM2 noise level refer to RX LNA input
	　
	-97
	-97
	　
	-97
	-97

	Front-end loss, dB 
	4
	　
	　
	4
	　
	　

	Totle noise at RX ant port except for thermal noise, dBm
	　
	-81.6680438
	-85.2099025
	　
	-76.40384592
	-80.26239802

	noise figure dB
	11
	　
	　
	11
	　
	　

	Thermal noise at RX ant port(dBm/Hz)
	-163
	　
	　
	-163
	　
	　

	BW(MHz)
	35
	　
	　
	45
	　
	　

	Thermal noise at RX ant port, dBm
	　
	-87.55931956
	-87.55931956
	　
	-86.46787486
	-86.46787486

	Total noise level at ANT port
	　
	-80.67276892
	-83.21733987
	　
	-75.99570103
	-79.32964902

	SNR requirement for QPSK
	-1
	　
	　
	-1
	　
	　

	REFSENSE (referred to antenna)
	　
	-81.67276892
	-84.21733987
	　
	-76.99570103
	-80.32964902

	combined REFSENS, dBm
	-86.1
	-82

	UL config, RB
	50
	50



2.3 n8 35 MHz
The analysis can be found in Table 2.3-1, the major emission is the major emission is 3rd order intermodulation products. It is proposed to adopt the REFSENS and UL configuration in Table 2.3-1.
	　
	Parameters
	main path
	Diversity path

	TX noise power at RX freq
	　
	-16
	-16

	antenna isolation, dB
	10
	　
	　

	TX filter rejection at RX frequency, dB
	42
	　
	　

	Duplexer isolation from TX to RX, dB
	55
	　
	　

	Tx noise power at PRX/DRX LNA port
	　
	-71
	-72

	TX IM2 noise level refer to RX LNA input
	　
	-97
	-97

	n28 front-end loss, dB 
	4
	　
	　

	Totle noise at RX ant port except for thermal noise, dBm
	　
	-66.98910469
	-67.98628807

	noise figure dB
	11
	　
	　

	Thermal noise at RX ant port(dBm/Hz)
	-163
	　
	　

	BW(MHz)
	35
	　
	　

	Thermal noise at RX ant port, dBm
	　
	-87.55931956
	-87.55931956

	Total noise level at ANT port
	　
	-66.95118494
	-67.93863441

	SNR requirement for QPSK
	-1
	　
	　

	REFSENSE (referred to antenna)
	　
	-67.95118494
	-68.93863441

	combined REFSENS, dBm
	-71.5

	UL config, RB
	20



2.4 n71 35 MHz
[bookmark: OLE_LINK25]The analysis can be found in Table 2.4-1, the major emission is 3rd order intermodulation products. It is proposed to adopt the REFSENS and UL configuration in Table 2.4-1.
	　
	Parameters
	main path
	Diversity path

	TX noise power at RX freq
	　
	-16.6
	-16.6

	antenna isolation, dB
	10
	　
	　

	TX filter rejection at RX frequency, dB
	42
	　
	　

	Duplexer isolation from TX to RX, dB
	52
	　
	　

	Tx noise power at PRX/DRX LNA port
	　
	-68.6
	-72.6

	TX IM2 noise level refer to RX LNA input
	　
	-97
	-97

	n28 front-end loss, dB 
	4
	　
	　

	Totle noise at RX ant port except for thermal noise, dBm
	　
	-64.59372707
	-68.58426028

	noise figure dB
	11
	　
	　

	Thermal noise at RX ant port(dBm/Hz)
	-163
	　
	　

	BW(MHz)
	35
	　
	　

	Thermal noise at RX ant port, dBm
	　
	-87.55931956
	-87.55931956

	Total noise level at ANT port
	　
	-64.57184288
	-68.52961617

	SNR requirement for QPSK
	-1
	　
	　

	REFSENSE (referred to antenna)
	　
	-65.57184288
	-69.52961617

	combined REFSENS, dBm
	-71

	UL config, RB
	20



3 Conclusion
In this contribution we provide discussion and proposals for UE REFSENS to add 35 MHz and 45 MHz.
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