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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. In this paper, we would like to discuss the impacts on UE RF requirements, focusing on the REFSENS.

2 Discussion
Based on the current spec [2], Band n28 REFSENS requirements and UL configuration are specified according to table 1 and table 2. For 10, 15 and 20MHz, UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration.
Table 1 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
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	-95.6
	-93.6
	-91.0
	
	
	
	
	
	
	
	
	

	
	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 2 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
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	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.


For 30MHz BW, the Tx leakage has a serious impact on Rx REFSENS in band n28. We simulate the Tx spectrum at PA output port. The UL configuration is confined with 25RB and UL resource blocks shall be located as close as possible to the downlink operating band. The simulation result is shown in figure 1.
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Figure 1 Tx spectrum under 30MHz_RBstart135RB_LCRB25RB
According to the simulation results, the IM3 between SSB and image may fall into the lower edge in Rx band for 30MHz based on the UL configuration.
Observation 1: If the UL configuration is confined with 25RB and UL resource blocks are located as close as possible to the downlink operating band, the IM3 between SSB and image may fall into the lower edge in Rx band for 30MHz.
Observation 2: The IM3 between SSB and image may cause a serious MSD for 30MHz REFSENS in band n28.
Observation 3: If the location of UL RB configuration can be moved far away from the upper edge in Tx band, the IM3 may not fall into the Rx band for 30MHz BW in band n28.
3 Conclusion
Based on the analysis above, we present our observations as below.

Observation 1: If the UL configuration is confined with 25RB and UL resource blocks are located as close as possible to the downlink operating band, the IM3 between SSB and image may fall into the lower edge in Rx band for 30MHz.

Observation 2: The IM3 between SSB and image may cause a serious MSD for 30MHz REFSENS in band n28.

Observation 3: If the location of UL RB configuration can be moved far away from the upper edge in Tx band, the IM3 may not fall into the Rx band for 30MHz BW in band n28.
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