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Introduction
In RAN4#100 meeting and RAN#93 meeting, RAN4 and RAN plenary made some agreements [1] [2] [3] as references. However, there are some legacy issues to be addressed. In this paper, we'd like to further discuss it.
Frequency bands
In the RAN#93 meeting, some operating bands were discussed and the final conclusions [3] are shown below.
·  In Rel-17, there will be no work on any RedCap specific specification update for any of the following:
1. RedCap UEs also supporting V2X/PC5 on n47
2. RedCap UEs operating in unlicensed bands
3. RedCap UEs supporting SUL 
· The specification will not contain any explicit restriction to prevent implementation of RedCap UEs with these features.
Besides, RedCap UE is a UE feature, which is compatible with current field networks. RedCap UE can report any bands to network based on the UE implementation. From RF’s perspective, all the operating bands are applicable for RedCap UE. RAN4 don’t need to discuss and exclude any bands.
Proposal 1: All the operating bands are applicable for RedCap UE by default. There is no need to contain any explicit restriction in the specification for operating bands.
REFSENS requirements
Based on the discussion in last RAN4 meeting, 2.5dB relaxation for TDD bands REFSENS of 1Rx is used comparing 2 Rx REFSENS. For FDD bands, there are two options (2.5dB or 3dB). The REFSENS difference for LTE category 1bis UE is shown below.
Table 1 1Rx and 2Rx REFSENS difference for LTE category 1bis UE
	Duplex Mode
	1Rx and 2Rx REFSENS difference (dB)

	
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	FDD
	2.5
	3
	3
	3

	TDD
	2.5
	2.5
	2.5
	2.5


Currently, if we specify 2.5dB relaxation for FDD bands, the REFSENS relaxation is tighter than LTE category 1bis UE for 10\15\20MHz channel bandwidths. If we specify 3dB relaxation for FDD bands, the REFSENS relaxation is worse than LTE category 1bis UE for 5MHz channel bandwidth.
One compromise is to reuse the RFESENS difference for LTE category 1bis UE. However, RAN4 need to dig why the REFSENS relaxations are different between 5MHz and 10\15\20MHz for a same band. Currently, the REFSENS requirements were specified based on the equation below for FR1:
	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. The Implementation Margin (IM) uses 2.5dB. -1dB SNR is used. For different channel bandwidths, the REFSENS is scaled based on the RxBW. One of comprehensions is that 5MHz LTE category 1bis UE has a better implementation margin (2dB) than 10\15\20MHz LTE category 1bis UE for a same band. However, for a specific RedCap UE, the RF-front is agnostic with channel bandwidth. That means the implementation margin are same for all the channel bandwidths. Thus, it’s better to align the REFSENS Relaxation among all the channel bandwidths.
Observation 1: For a specific RedCap UE, the RF-front is agnostic to channel bandwidths. That means the implementation margin are same for all the channel bandwidths. Thus, it’s better to align the REFSENS relaxation among all the channel bandwidths.
For HD-FDD RedCap UE, since RAN4 focus on HD-FDD only mode, the better REFSENS requirements can be considered for RedCap UE. Referring to LTE spec, 0.8dB better REFSENS requirements can be specified for FDD bands that HD-FDD is supported.
Proposal 2: For RedCap UE supporting HD-FDD in the FDD operating bands, reference sensitivity for full duplex in the FDD operating bands shall be additionally modified by the amount given in ΔRIB,HD = -0.8dB for the FDD operating bands.
Summary
Based on the analysis and discussion above, all the observations and proposals are listed below:
Proposal 1: All the operating bands are applicable for RedCap UE. There is no need to contain any explicit restriction in the specification for operating bands.
Observation 1: For a specific RedCap UE, the RF-front is agnostic to channel bandwidths. That means the implementation margin are same for all the channel bandwidths. Thus, it’s better to align the REFSENS relaxation among all the channel bandwidths.
Proposal 2: For RedCap UE supporting HD-FDD in the FDD operating bands, reference sensitivity for full duplex in the FDD operating bands shall be additionally modified by the amount given in ΔRIB,HD = -0.8dB for the FDD operating bands.
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