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1. Introduction
At RAN#100 [1], the following agreements and conclusions were made:
 
Some possible candidate options were discussed for characterization of non-Redcap XR devices to which a 2-Rx relaxation could apply, including, but not necessarily limited to:

· Type of device:
· (See TR26.928), e.g. [glasses, other XR wearables (further definition required)]
· E.g., devices that are supported by ears and/or nose without straps over or behind head?
· Rx-chain-usable volumetric measure: 
· E.g., smaller than a benchmark of approx. [derived from volume of a smartphone?]
· Consider how to take into account volume that is not available for Rx-chain use.
· Rx-chain-usable surface area measure:
· E.g., smaller than a benchmark of approx. [derived from surface of a smartphone?]
· Consider how to take into account surface area that is not available for Rx-chain use.
· 
Conclusion: Companies are encouraged to consider further details in relation to the above for further discussion at RAN#101.

Agreement: handheld smartphone devices are excluded from any 2Rx relaxation for XR wearables. 

 
2. Discussion
As discussed in our previous contributions [4], [1] some XR devices, such as glasses, will have size limitation making it not possible to fit antennas for 4Rx.  However, it will not be easy to precisely characterize the device form-factor limitations. Not all parts of the device are useful locations for antenna placement as discussed in [1]. Further, XR devices can have form-factor components related to ruggedization of the device, and those components might not be suitable for antenna placement. As such, it helps to demarcate the “volume of XR devices usable for 5G antenna placement”. Further, it is well understood that antenna sizes are dependent on the frequency band of intended transmission and reception as pointed out in [1]. Any characterization of form-factor limitation to allow 2Rx will have to consider that the limitation can be different for different bands. 


Observation 1:  Not all parts of an XR device are usable for 5G antenna placement. The part of an XR device suitable for 5G antenna placement can be demarcated as “volume of XR devices usable for 5G antenna placement”. Any characterization of form-factor limitation to allow 2Rx will have to consider that the limitation can be different for different bands.

Given these considerations, we propose that the form-factor limitation of an XR device be recognized on the “volume of XR devices usable for 5G antenna placement”, and further any quantification of that volume consider the intended frequency band of operation. 

Proposal 1: The form-factor limitation of an XR device that cannot support 4Rx antennas shall be recognized on the “volume of XR devices usable for 5G antenna placement”, and further any quantification of that volume consider the intended frequency band of operation.

Further, we propose a precise characterization of the form-factor limitation.

Proposal 2: The volume of XR devices usable for 5G antenna placement shall be no more than a value of [X] volume units for all bands in the range low-bound1 to high-bound1, and a value of [Y] volume units for all bands in the range low-bound2 to high-bound2 for the XR device to be allowed to support less than 4Rx antennas.  The “volume of XR devices usable for 5G antenna placement” is the device’s volume conducive to placement of 5G antennas. The definition of the volume may discount certain portions related to the following:
· Volume related to ruggedization. 
· Volume not conducive to placement of antennas due to mechanical issues of routing cables to the baseband
· Volume unsuitable for antennas due to severe head/body loss
· Volume unsuitable due to proximity to metal parts
· Volume unsuitable due to proximity to silicon parts
· Volume unsuitable due to limited area available for thermal emissions
· Volume unsuitable due to limitations on the allowed weight 


3. Conclusion
In this contribution, we gave our views on possible candidate options for characterization of non-Redcap XR devices to which a 2-Rx relaxation could apply. The following proposals were made. 

Proposal 1: The form-factor limitation of an XR device that cannot support 4Rx antennas shall be recognized on the “volume of XR devices usable for 5G antenna placement”, and further any quantification of that volume consider the intended frequency band of operation.

Proposal 2: The volume of XR devices usable for 5G antenna placement shall be no more than a value of [X] volume units for all bands in the range low-bound1 to high-bound1, and a value of [Y] volume units for all bands in the range low-bound2 to high-bound2.  The “volume of XR devices usable for 5G antenna placement” is the device’s volume conducive to placement of 5G antennas. The definition of the volume may discount certain portions related to the following:
· Volume related to ruggedization. 
· Volume not conducive to placement of antennas due to mechanical issues of routing cables to the baseband
· Volume unsuitable for antennas due to severe head/body loss
· Volume unsuitable due to proximity to metal parts
· Volume unsuitable due to proximity to silicon parts
· Volume unsuitable due to limited area available for thermal emissions
· Volume unsuitable due to limitations on the allowed weight 
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