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Introduction
The issue of 2Rx XR UE has been discussed for several RAN meetings, and finally the WF was approved. The task to RAN4 was excerpted as below [1]:
	Task RAN4 to develop Release-18 draft CR(s) to RAN#103 for ‘2Rx non-REDCAP XR devices’:
· Capture the definition of 2Rx non-REDCAP XR devices in [38.101-1] using the definition from RAN#101 (c.f. RP-232657)
· Determine the feasibility of tightened 2Rx REFSENS requirements (in relation to existing 2Rx and 4Rx REFSENS) for the bands where 4Rx is mandatory and provide the feasible REFSENS values. RAN4 shall consider both conducted requirements as well as OTA considerations.


From evaluation perspective, there are two tasks for RAN4, i.e. feasibility of tightened conductive 2Rx REFSENS, and consideration on the OTA based requirement.
Upon the RAN task and the aforementioned two aspects to be considered in RAN4, after extensive discussion, a WF was agreed in [2], in which the OTA part has been settled down, however, there are still two options for the conductive REFSENS.
	RAN4 Agreement: 
· On conducted receiver sensitivity, consider two options
· 0.5dB tightening compared to the existing 2Rx UE conducted REFSENS, which is considered feasible by some UE vendors
· 2Rx XR UE meets the 4Rx handheld UE conducted REFSENS
· On OTA performance:
· It is agreed to specify OTA TRS requirements per band for both 4Rx XR and 2Rx XR for the NR bands which are mandatorily to support 4Rx based on measurement campaign of 4Rx XR, considering the performance degradation value for 2Rx based on 4Rx measurement campaign.


This contribution provides our analysis and consideration for the 2Rx XR REFSENS according to the RAN4 WF.
Discussion
For below 6GHz, the conductive REFSENS level can be calculated by the equation below:
	Sensitivity = -174dBm(kT) + 10*log(RX BW) + NF + SNR +IM – diversity gain
If 2Rx is considered, the diversity gain is 3dB and the Implementation Margin (IM) uses 2.5dB. 
From all the parameters to comprise the formula of sensitivity, the parameter we think could be adjusted is IM. For handheld UE, more antennas and combinations are supported compared to a non-RedCap XR device, which means larger value of implementation margin considered for handheld UE is reasonable. Furthermore, relaxed REFSENS for 2Rx XR may harm the network performance and QoS user perception, which is a big concern for operators [2]. Thus, we think tightening the REFSENS for 2Rx XR is a tradeoff between the implementation and performance. We don’t expect the REFSENS requirement for 2Rx XR is comparable to that for 4Rx, but some extent of tightening on top of the 2Rx REFSENS specified for handheld UE is possible. In similar way to specifying the relative requirement for 4Rx, the following table is proposed for 2Rx non-RedCap XR device, and the proposal is also reflected in a companion CR in [3].
For 2Rx non-RedCap XR UE, reference sensitivity for 2Rx antenna ports in Table 7.3.2-1 of TS 38.101-1 shall be modified by the amount given in ΔRXR,2R in Table 1 for the applicable operating bands.
Table 1: Two antenna port reference sensitivity allowance ΔRXR,2R
	Operating band
	ΔRXR,2R (dB)

	n7, n38, n41
	-1.5

	n48, n77, n78, n79, n104
	-1.0



Proposal 1: The introduced ΔRXR,2R should be distinguished with different values for the bands which are mandatorily supporting 4Rx.
Proposal 2: It is proposed to adopt the values in Table 1 as a compromise for the two extreme options in the RAN4 WF.
Conclusion
This contribution provides analysis on conductive requirements for 2Rx non-RedCap XR UE according to the RAN4 WF. Our proposals for addressing the XR REFSENS issue are also provided.
Proposal 1: The introduced ΔRXR,2R should be distinguished with different values for the bands which are mandatorily supporting 4Rx.
Proposal 2: It is proposed to adopt the values in Table 1 as a compromise for the two extreme options in the RAN4 WF.
Table 1: Two antenna port reference sensitivity allowance ΔRXR,2R
	Operating band
	ΔRXR,2R (dB)

	n7, n38, n41
	-1.5

	n48, n77, n78, n79, n104
	-1.0
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