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1. Introduction
In RAN #101 and #102 meetings, following WF was approved to progress matters on 2Rx XR devices,  
	RP-232657
Proposed resolution for Step-1 for the purpose of continuing discussions to Step-2:
· Handheld handheld UEs are excluded from any 2Rx relaxation for XR wearables.
The default for non-RedCap XR-wearable UEs is 4Rx (for frequency bands where 4Rx is mandated).
A non-RedCap XR-wearable UE can be considered for 2Rx relaxation (for frequency bands where 4Rx is mandated) if and only if: 
· Intended to be worn on the human head;
· When in use, is intended to be supported only by/behind the ears and by a nose-bridge resulting in a constrained form factor with limited volume available for Rx chains; 

	RP-234015
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.


In this contribution, we focus on the discussion of feasibility of tightened 2Rx REFSENS requirements.
2. Discussion
· Conducted requirements: 
According to previous analysis in RAN plenary, UE vendors compare the antenna performance between 4Rx for handheld and 2Rx for non-REDCAP XR devices[3][4]. Results show 2Rx for non-REDCAP XR devices naturally have advantages and could mitigate performance impact of 2Rx considering following aspects:
· Considering the 3-D dimension and placement of 5G antennas on the non-REDCAP XR devices
· the two antennas can be designed with better isolation and less leakage between them which will lead to lower antenna correlation and provide substantial gains in spatial multiplexing capabilities. 
· Less body loss/blockage for XR 2Rx antenna will have less impairment on the antenna efficiency
[bookmark: _GoBack]Observation 1: Compared with 4Rx for handheld, 2Rx for non-REDCAP XR devices naturally have advantages of antenna performance, e.g. better antenna correlation and antenna efficiency.
In TR 38.838, XR coverage is evaluated based on agreed traffic model and two methodologies. According to the evaluation results, it is observed that for deployment scenarios of dense urban and urban macro, UL coverage is worse than DL coverage. But after carefully comparing the simulation results, it seems the coverage difference between DL and UL is little for dense urban scenario, e.g. less than 2dB as listed below. 
	Based on the evaluation results in Table 9.3.1.1.1-1, the following observations can be made.
Observations
-	In Coverage Evaluation Method 1, FR1, DU, DL, VR/AR30, #UE/cell = Capacity (7~12), it is observed by Source 18, Source 20, Source 15, and Source 19 that mean DL coverage is -121.38dB.
-	In Coverage Evaluation Method 1, FR1, DU, UL, Pose, #UE/cell = 25, it is observed by Source 20 that mean UL coverage is -119.72dB.
Observations
-	In Coverage Evaluation Method 1, FR1, DU, DL, VR/AR30, # UE/cell =1, it is observed by Source 18, Source 15, Source 7, Source 19, and Source 3 that mean DL coverage is -120.80dB.
-	In Coverage Evaluation Method 1, FR1, DU, UL, Pose, #UE/cell =1, it is observed by Source 7 that mean UL coverage is -119dB.


Observation 2: for dense urban scenario, UL coverage is worse than DL but the coverage difference is little. DL coverage is also very essential.  
The REFSENSE difference between 2Rx and 4Rx handheld UE is from 2.2dB to 2.7dB for different form factor and operation bands as listed in following table. Reusing the same 2Rx REFSENSE of handheld UE will reduce the DL coverage especially for the bands that 4Rx is mandatory for handheld UE. Considering 2Rx non-REDCAP XR device could have better antenna correlation and antenna efficiency performance which will contribute to less IM and better diversity gain for REFSENSE requirement, it’s better to define better REFSENSE requirements than that of 2Rx handheld UE.
Table 7.3.2-2: Four antenna port reference sensitivity allowance ΔRIB,4R
	Operating band
	ΔRIB,4R (dB)

	n5, n8, n13, n28, n71, n85, n105
	-2.71

	n5, n8, n28, n71, n20, n26
	-2.42

	n1, n2, n3, n25, n30, n40, n7, n34, n38, n39, n41, n66, n70
	-2.7

	n48, n77, n78, n79, n104
	-2.2

	NOTE 1:	When 4 Rx operation is supported by FWA form factor
NOTE 2:	When 4Rx operation is supported by handheld UE.


Proposal 1: for 2Rx non-REDCAP XR UE, it’s better to define better REFSENSE requirements than that of 2Rx handheld UE.
· OTA requirements:
According to latest TS 38.161, RAN4 only specified TRS/TRP requirements for band n28, n41, n78 and n79 based on mass commercial UE testing data. the TRP/TRS WID starts from R17 and after two years, only four operation bands have been finished. One reason is the requirement has to be based on massive testing of commercial UE with several strict rules. Defining OTA requirements for 2Rx non-REDCAP XR device is hard considering there is limited commercial devices. During RAN plenary discussion, the common understanding from vendors is that non-REDCAP XR device could have better OTA performance. It’s better to reuse the same OTA requirements as handheld UE to reduce testing workload. 
Proposal 2: it’s better to reuse the same OTA requirements as handheld UE for 2Rx non-REDCAP XR device.
3. Conclusions
In this contribution, feasibility of tightened 2Rx REFSENS requirements are discussed with following observations and proposals.
Observation 1: Compared with 4Rx for handheld UE, 2Rx for non-REDCAP XR devices naturally have advantages of antenna performance, e.g. better antenna correlation and antenna efficiency.
Observation 2: for dense urban scenario, UL coverage is worse than DL but the coverage difference is little. DL coverage is also very essential.  
Proposal 1: for 2Rx non-REDCAP XR device, it’s better to define better REFSENSE requirements than that of 2Rx handheld UE.
Proposal 2: it’s better to reuse the same OTA requirements as handheld UE for 2Rx non-REDCAP XR device.
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