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1. [bookmark: _heading=h.gjdgxs]Introduction
At RAN#97, it was proposed to support 2Rx for XR in contributions [1][2]. The need of the support of 2Rx for XR devices were further elaborated in [3][4][5]. RAN#99 endorsed the way-forward on 2Rx XR devices [6] with the following 2 steps: 
· 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. 
· Step 2: Contingent on the outcome of the Step-1: Recognize the importance of identifying these devices in the network, and potential network impact (e.g., performance, coverage, capacity) and UE impact.
In this contribution, we further provide our views on this topic and elaborate the form factor limitations of XR devices.
2. [bookmark: _heading=h.30j0zll]Discussion
A variety of XR devices and form-factors were discussed in [7]. It is not straightforward to characterize the form factor limitations for various possible XR devices. However, we can identify the key components needed for XR devices to provide immersive experiences, which can help to understand the form factor limitations of XR devices.
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Figure 1 Figure 4.8-1 from TR 26.928 on XR Form Factors

The diagram in Figure 2 shows an example of AR glasses (Project Aria [8][9]). Project Aria is a research device contributing to the advancement of egocentric research in machine perception and augmented reality. As it is shown on the diagram, the key components can include cameras (Eye tracking, SLAM, hand-tracking, AI & semantic), IMUs (Inertial measurement unit), microphones, battery, connectivity (WiFi, BT, GNSS), and processing units. Furthermore, to support immersive XR experiences, the display can be needed which requires further hardware and SW processing to enable. Note that it is a research device and to make AR glasses commercially compelling, there can be further design constraints that limits the remaining space for 5G antennas.
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Figure 2 Project Aria Research Device
Therefore, in terms of cellular antenna placement, there are limited places and volume such as temple arm and frame. We fully agree with the limited possible locations elaborated in [4], and various degradation and challenges due to body loss, cable loss or mechanical issues such as routing the cable through the hinge of the glasses. Hence, we have the following observation:

Observation 1: Only limited part of XR devices is available and suitable for 5G antenna placement that makes it impossible to support 4Rx antennas

In order to support high data rate XR traffic evaluated in [10] (e.g., video traffic that has the data rate of 15Mbps to 60Mbps), a larger BW (e.g., 100MHz) and CA can be needed for these demanding XR applications and increase the number of users that can be supported. Hence, we have the following the proposals:

Proposal 1: To add the support of 2Rx for FR1 high bands due to the form-factor limitations, which can be recognized by the “feasible volume of XR device for 5G antennas”.
[bookmark: _heading=h.3znysh7]Proposal 2: To consider large BW (e.g., aggregated 100MHz) for demanding XR traffic for 2Rx XR devices
3. Conclusion
In this contribution, we provided our views on the form-factor limitations of XR devices through an example of AR glasses. The following observation and proposals are made. 

Observation 1: Only limited part of XR devices is available and suitable for 5G antenna placement that makes it impossible to support 4Rx antennas

Proposal 1: To add the support of 2RX for FR1 high bands due to the form-factor limitations, which can be recognized by the “feasible volume of XR device for 5G antennas”.

Proposal 2: To consider large BW (e.g., aggregated 100MHz) for demanding XR traffic for 2Rx XR devices
4. References
[1] RP-222483, “Views on Rel-18 XR”, Apple, Samsung
[2] RP-222064, “Views on support of XR with 2Rx”, Qualcomm
[3] [bookmark: _Ref136433950]RP-230612, “Way forward on the support of 2Rx for XR device”
[4] RP-230304, “Views on support of XR with 2Rx”, Qualcomm
[5] RP-230270, “Views on Rel. 18 XR Enhancements for NR”, Meta #98
[6] RP-230740, “Offline drafting on XR, Summary and Way Forward on XR Awareness and 2Rx”
[7] TR 26.928 Extend Reality (XR) in 5G
[8] Project Aria: https://about.meta.com/realitylabs/projectaria/ 
[9] CVPR 2022 Tutorial: Towards always-on egocentric vision research using Meta’s Aria glasses, June 19, 2022.
[10] TR 38.838, Study on XR (Extended Reality) evaluations for NR, 3GPP

image1.png
XR5G-V1 XR5G-V2 XR5G-V3

S A IR

e
—
XR5G-P1 @ -3
e

XR5G-V4

=

e
&

XR5G-A4 & SGTechnology

XR  XR Engine
@ Tiacking

XR5G-A3




image2.png
Example Battery Life*
10 fps ET < 2

10 fps SLAM = 2
1fps RGB 8MP
KHZ IMU * 2

An All-Day Wearable Compute & Sensor Platform

Device weight: 70g

Snapdragon 835
4GB RAM, 128GB UFS

Wifi, Bluetooth, GPS

7x Spatialized
mics

Goaa e

with 30 hrs standby

Dual IMU
Barometer
Magnetometer

SLAM cameras

x - 25Wh Battey
i Ao 640 * 480,150°HFOV * 120 VFOV Ty
Eye Tracking Cameras Undorsmee

2 B 1x High Resolution RGB camera

8MPTIO" HFOV

Hz Wifi / GPS Beacon
48KHz 32bit mics x 7

=15 hrs of continuous recording





