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1. Introduction
[bookmark: OLE_LINK13]In order address concerns from operators on 2Rx performance for non-RedCap XR devices, RAN#102 tasked RAN4 to check the feasibility of tightened REFSENS requirements and if feasible submit Rel-18 CRs to the next RAN plenary [1]:
	
2. 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 propose a specification text for defining 2Rx non-RedCap XR Wearable devices, and further suggest not to tighten conducted REFSENS for such a type of devices due to technical and implementation challenges at this stage.
2. Discussion
2.1 Definition of 2Rx non-REDCAP XR devices  
In RAN#101, a non-REDCAP XR Wearable device is allowed for 2Rx relaxation for frequency bands where 4Rx is mandatory if it meets a certain number of conditions [2]:
	· Handheld smartphone 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; 

        -	No other relaxation is being considered apart from number of Rx antennas.




Per RAN plenary’s task, a definition for this type of devices should be captured into TS 38.101-1 based on the above texts. An initial proposal could be the following sentence by consolidating the texts above:
[bookmark: _Hlk158726065]A 2Rx non-REDCAP XR Wearable UE refers to a non-handheld device intended to be worn on the human head, supported only by/behind the ears and by a nose-bridge and, due to constrained form factor/volume, equipped with only two Rx antenna ports in all supported FR1 frequency bands.
[bookmark: OLE_LINK1]Proposal 1: Capture the definition of 2Rx non-REDCAP XR Wearable UE into TS 38.101-1 as the following:
“A 2Rx non-REDCAP XR Wearable UE refers to a non-handheld device intended to be worn on the human head, supported only by/behind the ears and by a nose-bridge and, due to constrained form factor/volume, equipped with only two Rx antenna ports in all supported FR1 frequency bands.”
2.2 TP for clause 7.2
It is proposed to add the following text to clause 7.2: “Clause 7 requirements for four Rx antenna ports do not apply to a 2Rx non-REDCAP XR Wearable UE.”
Proposal 2: Clause 7 requirements for four Rx antenna ports do not apply to a 2Rx non-REDCAP Wearable UE.
2.3 Tightening REFSENS requirements for 2Rx non-REDCAP XR UE
In addition to the definition, it was tasked for RAN4 to determine the feasibility of tightening REFSENS for 2Rx non-REDCAP XR Wearable devices compared to nominal 2Rx assumptions. 
Usually, REFSENS is essentially derived according to the below equation for one Rx port:
REFSENS (dBm) = Thermal noise + NF + 10*log10(Bandwidth) + SINR + IM                     (1)
Where 
· Thermal noise: -174dBm/Hz
· NF: noise figure
· SINR is the required demodulation SINR for the reference case defined for REFSENS
· IM: implementation margin covering other loss required by implementation such as FE insertion loss etc.
We have analysed each component compared with other device types. Obviously thermal noise and bandwidth should be the same, and SINR will not be improved due to no further advanced receiver. We do not expect a better noise figure compared with a smart phone due to the constrained form factor. Implementation margin, relates directly to complexity and power consumption compared with that of smart phones. In consideration of these factors, we do not believe that a tightening of the conducted Rx sensitivity requirements in 4Rx bands compared with nominal 2Rx assumption is feasible.
Proposal 3: Agree not to improve conducted Rx sensitivity requirements for 2Rx non-REDCAP XR Wearable UE compared with existing nominal 2Rx assumption.

3. Conclusion
In this contribution we have the following proposals for 2Rx non-REDCAP XR Wearable devices:
Proposal 1: Capture the definition of 2Rx non-REDCAP XR Wearable UE into TS 38.101-1 as the following:
“A 2Rx non-REDCAP XR Wearable UE refers to a non-handheld device intended to be worn on the human head, supported only by/behind the ears and by a nose-bridge and, due to constrained form factor/volume, equipped with only two Rx antenna ports in all supported FR1 frequency bands.”
Proposal 2: Clause 7 requirements for four Rx antenna ports do not apply to a 2Rx non-REDCAP XR Wearable UE.
Proposal 3: Agree not to improve conducted Rx sensitivity requirements for 2Rx non-REDCAP XR Wearable UE compared with existing nominal 2Rx assumption.
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