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Introduction
In RAN#101 meeting, two proposals regarding 2Rx XR devices were provided for Way forward and next steps as follows [1]:
	Proposed resolution for Step-1 for the purpose of continuing discussions to Step-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.
_______________________________________________________________________________
Step-2 is outlined as follows (cf. RP-230740):
“Step-2: Recognize the importance of identifying these devices in the network, and potential network impact (e.g. performance, coverage, capacity) and UE impact
· Details of Step-2 will be further defined following the maturity of Step-1”

Proposed scope for Step-2 for RAN#102:
Address the impacts to RF and OTA requirements for non-RedCap 2Rx XR devices, and their potential network impact (performance, coverage, capacity, etc…) and the mitigation techniques.
It is assumed that there is a need for the network to clearly identify non-RedCap XR devices with 2Rx restriction.


In this paper, we continue to discuss 2Rx XR devices identification and potential impact of 2Rx XR devices.
2Rx XR devices
Proposed resolution for 2Rx XR device identification
In order to avoid mis-use of the 2Rx relaxation, a non-RedCap XR-wearable 2Rx relaxation should be only satisfied following two conditions: 
· The devices are intended to be worn on the human head.
· The devices are supported only by/behind the ears and by a nose-bridge.
Based on the resolution, we think defining a dedicated device type is a simple and natural solution. Moreover, the limitation of 2Rx relaxation can be further achieved by above two mentioned conditions for the dedicated device type. 
[bookmark: _Toc152621344]Define a new device type for 2Rx XR device, which is restricted to devices that are 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.  
Moreover, if new frequency bands are going to be introduced in the future, a separate discussion is needed for applying the 2Rx relaxation instead of automatically applying 2Rx XR devices to new frequency bands.
[bookmark: _Toc152621345]Whether the number of Rx antenna can be relaxed for any new frequency bands introduced in the future should be discussed separately.

Proposed scope for Step-2 for 2Rx XR devices
Based on 2Rx XR device identification, the next step is to address the impacts to RF and OTA requirement and the potential network impact, including e.g., coverage, capacity, mobility and so on.
[bookmark: OLE_LINK2][bookmark: OLE_LINK1]For the impact on capacity of Rx antenna reduction, we have provided evaluation results in [2], which are extracted in Table 1 as below. The details of evaluation assumption can be found in [2].
Table1 Capacity performance between 4Rx UE and 2Rx UE.
	Traffic model
	Scenario
	Capacity
	Capacity loss

	
	
	4 Rx UE
	2 Rx UE
	

	AR/VR 30Mbps
	Indoor HotSpot
	11.4
	7.2
	36.8%

	
	Dense Urban
	12.5
	7.4
	40.8%

	
	Urban Macro
	10
	5.8
	42.0%

	AR/VR 45Mbps
	Indoor HotSpot
	7.2
	3.2
	55.6%

	
	Dense Urban
	7.8
	3.7
	52.6%

	
	Urban Macro
	6
	2.7
	55.0%

	CG 30Mbps
	Indoor HotSpot
	12.9
	7.6
	41.1%

	
	Dense Urban
	14.7
	8.4
	42.9%

	
	Urban Macro
	11.6
	6.9
	40.5%


It can be observed that in Indoor HotSpot, Dense Urban and Urban Macro scenarios, for AR/VR30Mbps, AR/VR45Mbps and CG30Mbps, two Rx devices would cause capacity performance loss in a range from 36.8% to 55.6% compared to four Rx UEs.
The reference sensitivity power level for 2Rx normal UE, Redcap and V2X are specified in TS38.101-1. However, the form factor of 2Rx XR device is quite different from these UE types defined in TS38.101-1, whether the legacy RF requirements can be reused or how to define RF requirements for 2Rx XR devices needs RAN4 involvement.
Furthermore, RAN2 needs to discuss how the 2RX XR devices can be identified at the network.
To this end, the evaluation on the RF/OTA impact of 2Rx XR device should require WG involvement. 
Then, the main question is how to identify these 2RX devices in the networks (as required by the agreement from RAN#101). Signalling updates to support identification of 2RX devices will be needed. Furthermore, if identification of these devices needs to be made early in the connection setup process then even more changes will be needed in RAN2 framework. Whether this work can proceed within Rel-18 is then a question that needs to be answered. In our view, if 2RX devices are supported in Rel-18, then identification of such devices in the network and potential access restrictions for such devices in the network should also be specified within Rel-18. Alternatively, we can support this in Rel-19 with the intention to enable early implementation of this feature. 
[bookmark: _Toc152621346]If 2RX devices are supported in Rel-18, the corresponding work for the network to identify the 2RX devices and any associated work to enable access restrictions if needed, should also be specified within Rel-18. Alternatively, support of these can be moved to Rel-19 with the intention to enable early implementation of the feature. 

Conclusion
In this contribution, we have the following observations/proposals:
Proposal 1:	Define a new device type for 2Rx XR device, which is restricted to devices that are 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.
Proposal 2:	Whether the number of Rx antenna can be relaxed for any new frequency bands introduced in the future should be discussed separately.
Proposal 3:	If 2RX devices are supported in Rel-18, the corresponding work for the network to identify the 2RX devices and any associated work to enable access restrictions if needed, should also be specified within Rel-18. Alternatively, support of these can be moved to Rel-19 with the intention to enable early implementation of the feature.
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