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1. Introduction
At RAN#101 [1], the following conclusions were made: 

RAN#99 had outlined 2 steps towards progressing discussions on 2Rx XR devices, cf. RP-230740:
“Step-1: Recognize that form factor limitations of a subset of XR devices can make it impossible for these devices to support 4 antenna ports.
· Exact characterization and form factor limitations of these devices are to be studied in RAN plenary. Contributions are invited to TSG-RAN#100 to address this.”
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.


2. Discussion
While there has been progress on Step-1, this contribution will focus on Step-2 and address the RF and OTA requirements for non-RedCap 2Rx XR devices, and their potential network impact (performance, coverage, capacity, etc…) and the mitigation techniques.
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Figure 1: Example of XR device Form Factor

Figure 1 shows an example placement of 5G antennas in an available volume on an XR Glass. In general, the XR glass with 2Rx may offer better antenna placemen (e.g., toward the front) for less body blockage/loading effect than typically experienced by phone antennas. 

It should be noted that in the case of a smartphone, the 4Rx antennas do not contribute equally to the overall performance due to the difference in antenna size, placement location, number of frequency bands supported and loading effects of adjacent components such as camera, battery, speaker, hand/head, etc.  Since the smartphone antennas typically share a common CCA ground plane, it is not always possible to decouple all these antennas to achieve optimum MIMO performance. Figure 2 shows an example placement of 5G antennas in an available volume on a smartphone, while Figure 3 shows antenna placement in an XR glass. 
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Figure 2: Example of a smartphone form factor, with a given volume for antennas’ placement
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Figure 3: Example of XR device Form Factor, with limited volume for antennas’ placement with considering body effect



Observation: While the XR glass, due to its form factor limitation, doesn’t allow for 4Rx like a smartphone does, the antennas in an XR glass may offer certain advantages over any pair of antennas in a 4Rx smartphone device, such as: 
· XR glass with 2Rx offers better antenna placement (e.g., toward the front) for less body blockage/loading effect than typically experienced by phone antennas
· Improved (i.e. reduced) antenna correlation on XR glass by using stand-alone antennas without sharing common ground, which is not an option for smartphone. 

Based on the above observation, we make the following proposal.

Possible proposal: OTA performance of XR glasses can be expected to be better compared to what would be achievable on a pair of antennas in a 4Rx smartphone.  Antennas on XR glasses can have less effective gain imbalance when head and hand models are employed; and can have lower antenna correlation, compared to a pair of antennas in a 4Rx smartphone. 


It is understood that explicit imbalance and correlation values are not specified as part of the OTA requirement definitions, but agreeing to a proposal as per the above should lead to an expectation of improved OTA performance. 



3. Conclusion
In this contribution, we gave our views on the impacts to RF and OTA requirements for non-RedCap 2Rx XR devices. The following observation and proposal were made: 

Observation: While the XR glass, due to its form factor limitation, doesn’t allow for 4Rx like a smartphone does, the antennas in an XR glass may offer certain advantages over any pair of antennas in a 4Rx smartphone device, such as: 
· XR glass with 2Rx offers better antenna placement (e.g., toward the front) for less body blockage/loading effect than typically experienced by phone antennas
· Improved (i.e. reduced) antenna correlation on XR glass by using stand-alone antennas without sharing common ground, which is not an option for smartphone. 

Based on the above observation, we make the following proposal.

Possible proposal: OTA performance of XR glasses can be expected to be better compared to what would be achievable on a pair of antennas in a 4Rx smartphone.  Antennas on XR glasses can have less effective gain imbalance when head and hand models are employed; and can have lower antenna correlation, compared to a pair of antennas in a 4Rx smartphone. 
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