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Introduction
In RAN4#99 meeting, RAN4 started to discuss the requirements for RedCap UE. NR UE Tx requirements could be reused for RedCap. REFSENS for one Rx branch is identified to specify and other Rx requirements are FFS. In this paper, we'd like to further discuss it.
Discussion
Currently, the REFSENS requirements were specified based on the equation below for FR1 [1]:
	Sensitivity = -174dBm(kT) + 10*log(RX BW) + NF + SNR +IM – diversity gain
Two antenna ports are assumed as baseline to calculate the reference sensitivity for all the bands in table 7.3.2-1 from TS 38.101-1.The diversity gain is 3dB.
For UE(s) equipped with 4 Rx antenna ports, reference sensitivity for 2Rx antenna ports in Table 7.3.2-1 shall be modified by the amount given in ΔRIB,4R in Table 7.3.2-2 for the applicable operating bands. 
Table 1: Four antenna port reference sensitivity allowance ΔRIB,4R
	Operating band
	ΔRIB,4R (dB)

	n28, n71
	-2.71

	n1, n2, n3, n30, n40, n7, n34, n38, n39, n41, n66, n70
	-2.7

	n48, n77, n78, n79
	-2.2

	NOTE 1:	4 Rx operation is targeted for FWA form factor


Observation 1: Based on the current specification, the REFSENS for two antenna ports is baseline. ΔRIB,4R is used to derive the REFSENS for four antenna ports.
For RedCap UE, the maximum channel bandwidth is 20MHz for FR1 band, so there is no need to consider the sensitivity degradation since the duplex distances are same as LTE for all FDD bands. For other parameters NF/ SNR/IM, the original assumptions can be reused.
Proposal 1: The original assumptions can be reused for parameters NF/ SNR/IM and there is no need to consider the sensitivity degradation since the duplex distances are same as LTE for all FDD bands.
Proposal 2: Current REFSENS requirements for two antenna ports can be reused for all the bands of RedCap UE.
Based on the WID [2], the minimum number of Rx branches supported by specification for a RedCap UE is 1 for frequency bands where a legacy NR UE is required to be equipped with a minimum of 2 Rx antenna ports. Thus, there is no diversity gain for REFSENS requirements of one antenna port.
Proposal 3: To specify ΔRIB,1R = 3 for bands that RedCap UE supports one Rx antenna port.
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Summary
Based on the analysis and discussion above, all the observations and proposals are listed below:
Observation 1: Based on the current specification, the REFSENS for two antenna ports is baseline. ΔRIB,4R is used to derive the REFSENS for four antenna ports.
Proposal 1: The original assumptions can be reused for parameters NF/ SNR/IM and there is no need to consider the sensitivity degradation since the duplex distances are same as LTE for all FDD bands.
Proposal 2: Current REFSENS requirements for two antenna ports can be reused for all the bands of RedCap UE.
Proposal 3: To specify ΔRIB,1R = 3 for bands that RedCap UE supports one Rx antenna port.
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