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1. [bookmark: _heading=h.gjdgxs]Introduction
In recent years, XR has gathered substantial interests in the wireless communication ecosystem including the 3GPP community. Specifically, the Rel-17 XR over NR evaluation study item was completed in Q4 2021, and the outcome has been captured in 38.838. The Rel-18 RAN WI  XR Enhancement over NR was approved in RAN#98.  In this paper, we provide our views on the objectives and scopes of Rel. 18 XR Enhancements over NR, specifically on the two most critical factors: power consumption and 2RX support.
2. [bookmark: _heading=h.30j0zll]Discussion

All XR or a broader sense Metaverse is generally considered as application services in the application layer.  The stringent requirements including both low latency and high data rate and all-day wearables require an end-to-end optimization including, e.g., MEC to support split rendering and offload the heavy computation, lightweight wearable devices, such as AR glasses, to support all-day wearing. In fact, it has been proven to be crucial for the standard support for different XR devices form factors as show in SA4 TR 26.928 [1,2]

For example, for AR Glasses, design constraints are significantly more important. In particular, while wireless AR glasses are commercially compelling, design constraints apply in terms of sleekness, weight and power.  

[image: ]
TR 26.928: Figure 4.8-1: XR Form Factors
   
2.1. [bookmark: _heading=h.1fob9te]Power Saving
In addition to the processing power, communication is another important component to avoid battery consumption and thermal dissipation. We would like to emphasize, due to the challenge for achieving a commercially viable solution for XR wearables, every single technique is important, due to the requirements for all-day wearing, high data rate and yet compact formfactors. 

Observation 1: Although wireless XR wearable devices, such as AR glasses,  are commercially compelling,  design constraints apply in terms of sleekness (formfactor), weight and power. 

During the study phase of  RAN1,  “PDCCH monitoring resume if UE transmits NACK after PDCCH skipping starts”  has support by majority of the companies, although RAN1 was not able  reach a consensus at the end. It was also shown during the SI that they offer good power saving and capacity gain for the XR service and come with very little specification impact.
Proposal 1:  support PDCCH monitoring resume if UE transmits NACK after PDCCH skipping starts (RAN1)
 Separately,  due to the periodic nature and low latency requirements of pose traffic, CG configuration is a promising technique for supporting pose transmission. However, when the UE performs a CG transmission, the UE starts the drx-HARQ-RTT-TimerUL associated with the HARQ process, and the UE starts the drx-RetransmissionTimerUL when the drx-HARQ-RTT-TimerUL expires. The UE will be in DRX active time when drx-RetransmissionTimerUL is running. It is obvious that starting drx-RetransmissionTimerUL frequently will cause much power consumption due to the frequent pose transmission.

RAN1 has realized this issue during the study phase and has concluded that the technique should be left for RAN2 continuation of the discussion. RAN1’s conclusion is captured as follows: 

	Conclusion
“Retransmission-less CG for UL pose transmission (Item 3.3-5)” is a RAN2 issue, leave the discussion to RAN2, RAN1 does not further investigate the issue.
Note: how to capture evaluation results and findings will be separately discussed



During the RAN2#121, the topic was brought up, although it received wide support, it was concluded to be discussed in RAN#99 on the potential inclusion of the scope into Rel. 19

	Retransmission-less CG
Proposal4: RAN2 should consider to address the issue of retransmission-less CG for UL pose transmission.
 
Þ	Whether the issue of retransmission-less CG for UL pose transmission is addressed in the WI needs to be discussed in RAN




Proposal 2:  Update the WID to include CG without retransmissions for uplink XR traffic (RAN2)
2.2. Views on XR Type Devices
In recent RAN meetings, there have been several contributions requesting taking the XR device form factor restrictions into consideration for the support of high data rates XR applications [8-12].  In fact, the importance of different form factors in the commercialization has been well identified and adopted in SA4, specifically, in the Study on 5G Glass-type AR/MR Devices [2], it is stated:

	Based on the findings in clause 8 of TR 26.928, this study follows up on some parts of the conclusions and proposed short term actions:
· Develop a flexible XR centric device reference architecture as well as a collection of device requirements and recommendations for XR device classes based on the considerations in clause 7.2 of TR 26.928. Device classes should include VR device for 6DoF streaming and XR online gaming (XR5G-V4), as well as AR devices (XR5G-A1, XR5G-A4 and XR5G-A5). 



Hence, it is widely agreed that some XR wearable devices, such as AR glasses, require special consideration from the standard perspective. In particular, the size and form factor limitation makes it not possible to fit 4Rx in some of those devices in FR1 high bands. Also, the SAR requirement is another limiting factor due to the closeness of the wearable AR devices to the human head. 

While one can argue that currently Rel. 17 RedCap already supports up to 2RX, some of the restrictions such as 20MHz bandwidth limitation, makes it unlikely to support high data rates AR applications without further enhancements, such as 100MHz and CA/DC support. For instance, the data rate evaluated for AR DL single stream video traffic can vary from 15 Mbps to 60 Mbps in [13]. With the 20MHz bandwidth limitation, the number of users or that can be supported may be limited, particularly applications providing immersive user experience.

Regarding the identification and prevention of mis-use of XR devices, the SPID based approach in [14] can be considered similar to vehicular UEs; and the 2Rx UEs can report its capability through existing UE capability signaling of # of MIMO layers [15]. 2Rx XR wearable devices can also be declared and differentiated through 3GPP compliance testing via GCF/other certification organizations.

Proposal 3:  To add the support of 2RX for FR1 high bands supporting high data rates XR type devices.  
3. [bookmark: _heading=h.3znysh7]Conclusion
Observation 1: Although wireless XR wearable devices, such as AR glasses,  are commercially compelling,  design constraints apply in terms of sleekness (formfactor), weight and power.

Proposal 1:  support PDCCH monitoring resume if UE transmits NACK after PDCCH skipping starts
Proposal 2:  Update the WID to include CG without retransmissions for uplink XR traffic (RAN2)
Proposal 3:  To add the support of 2RX for FR1 high bands supporting high data rates XR type devices.  
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