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1 Introduction
A new WI [1] was approved during RAN#85 meeting, aiming to add wider channel bandwidth in band n28. Referring to the WF [2], RAN4 need to evaluate REFSENS in band n28. In this paper, we would like to discuss the REFSENS and provide my proposal.

2 Discussion
Based on the WF [2], UL configuration for 30MHz is assumed 25RB@15kHz and 10RB@30kHz. 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. It’s assumed that n28 PA output noise power at n28 Rx frequency is -115dBm/Hz. The assumptions are listed in table 1 and REFSENS analysis is shown in table 2.
Table 1 relative parameters for band n28

	Parameters
	value
	unit

	Antenna isolation
	10
	dB

	n28 Tx filter rejection at Rx frequency  
	43
	dB

	n28 duplexer isolation from Tx to Rx
	55
	dB

	front-end loss
	4
	dB

	Thermal noise at Rx ant. Port
	-164
	dBm/Hz

	Transceiver effective phase noise due to wider BW
	-144
	dBc/Hz

	SNR requirement for QPSK
	-1
	dB


Table 2 reference sensitivity analysis for n28 SCS=15 KHz, 30 MHz
	Parameters
	n28 main path
	n28 diversity path
	unit

	transmit power for n28 (main path)
	23
	23
	dBm

	n28 PA output noise power at n28 RX freq
	-115
	-115
	dBm/Hz

	n28 Tx noise power at n28 PRX/DRX LNA port
	-95.23
	-97.23
	dBm/30MHz

	n28 TX IM2 noise level refer to RX LNA input
	-97
	-97
	dBm/30MHz

	n28 receiver reciprocal mixing noise at LNA port
	-96.23
	-96.23
	dBm/30MHz

	Thermal noise at RX ant port
	-89.23
	-89.23
	dBm

	Total noise level at ANT port
	85.16
	85.58
	dBm

	REFSENSE (30MHz BW)
	86.16
	86.58
	dBm

	Combined REFSENS (30MHz BW)
	-89.3
	dBm


Proposal 1: REFSENS and UL configuration for n28, 30MHz are proposed highlighted as below:
Table 3 reference sensitivity for band n28
	Operating band / SCS / Channel bandwidth / Duplex-mode

	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)
	50

MHz
(dBm)
	60

MHz
(dBm)
	80

MHz
(dBm)
	90

MHz
(dBm)
	100 MHz
(dBm)
	Duplex Mode

	n28
	15
	-98.5
	-95.5
	-93.5
	-90.8
	
	-89.3
	
	
	
	
	
	
	FDD

	
	30
	
	-95.6
	-93.6
	-91.0
	
	-89.4
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	NOTE 1:
Four Rx antenna ports shall be the baseline for this operating band except for two Rx vehicular UE.

NOTE 2:
The transmitter shall be set to PUMAX as defined in subclause 6.2.4

NOTE 3:
The requirement is modified by -0.5 dB when the assigned NR channel bandwidth is confined within 1475.9 - 1510.9 MHz.

NOTE 4:
The requirement is modified by -0.5 dB when the assigned UE channel bandwidth is confined within 3300 - 3800 MHz.

NOTE 5:
For these bandwidths, the minimum requirements are restricted to operation when carrier is configured as a downlink carrier part of CA configuration


Table 4 Uplink configuration for reference sensitivity
	Operating band / SCS / Channel bandwidth / Duplex mode

	Operating Band
	SCS kHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	25 MHz
	30 MHz
	40

MHz
	50

MHz
	60

MHz
	80

MHz
	90

MHz
	100 MHz
	Duplex Mode

	n28
	15
	25
	251
	251
	251
	
	251
	
	
	
	
	
	
	FDD

	
	30
	
	101
	101
	101
	
	101
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	NOTE 1:
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 5.3.2-1).
NOTE 2:
For Band 20; for 15 kHz SCS, in the case of 15 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 11 and in the case of 20 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 16; for 30 kHz SCS, in the case of 15 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 6 and in the case of 20 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 8; for 60 kHz SCS, in the case of 15 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 3 and in the case of 20 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 4;

NOTE 3:
For DL channel bandwidths that do not have symmetric UL channel bandwidth, highest valid UL configuration with lowest duplex distance shall be used.


3 Conclusion
Proposal 1: REFSENS and UL configuration for n28, 30MHz are proposed highlighted as table 3 and table 4.
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