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1 Introduction
The following objective is included in the study item description [1] of Release 17 XR evaluation for NR:
	The objective of this study item are as follows:

· Confirm XR and Cloud Gaming applications of interest

· Identify the traffic model for each application of interest taking outcome of SA WG4 work as input, including considering different upper layer assumptions, e.g. rendering latency, codec compression capability etc.

· Identify evaluation methodology to assess XR and CG performance along with identification of KPIs of interest for relevant deployment scenarios

· Once traffic model and evaluation methodologies are agreed, carry out performance evaluations towards characterization of identified KPIs 


In this contribution, we provide our considerations on potential enhancement for XR. 
2 Discussion
2.1 XR specific enhancement
XR and cloud gaming are identified as one of the most important applications for 5G network service. The current XR study item includes the following interested applications:
-
VR1: “Viewport dependent streaming”

-
VR2: “Split Rendering: Viewport rendering with Time Warp in device”

-
AR1: “XR Distributed Computing”

-
AR2: “XR Conversational”

-
CG: Cloud Gaming
Most of the XR and CG applications requires high data throughput, low round trip delay, and relatively high reliability. Compared with traditional eMBB services, XR services have higher latency and reliability requirement; while compared with traditional URLLC services, XR services have much higher throughput and capacity requirement. Therefore, XR and CG services propose challenges on multiple aspects of network performance, including NW capacity, coverage, UE power saving, mobility, etc.
It would be clear that all the potential enhancements on NR system performance improvements including capacity, latency, reliability, UE power saving, etc. can help to enhance XR service performance. However, the scope of XR enhancement would be too large if all the relative enhancements are included. There are a lot of unique characteristics of XR services especially including its DL/UL traffic characteristic. It should be clarified that only those potential enhancements considering the unique characteristics of XR services should be the focus of the study. 

Proposal 1: In XR discussion, focus on the potential enhancements which consider the unique characteristic of XR traffic.

2.2 UE tethering method
There are multiple types of XR & CG devices, and there are multiple methods for XR & CG devices to connect to NR network [2], e.g. by direct UL/DL communication, wired tethering, or wireless tethering. For wireless tethering XR devices, the additional wireless hop from the 5G modem to XR display may introduce extra processing delay/cost, and may have negative impact on the reliability and data throughput of XR traffic. Considering the stringent requirements of XR & CG services, the impact of this additional wireless hop on user XR experience cannot be ignored. 
Sidelink can be considered to be one of potential wireless tethering solutions [2]. Compared with other RAT wireless solutions, sidelink can be expected to introduce less latency/cost and have less negative impact by avoiding inter-RAT relay.  Further enhancement on sidelink communication and sidelink relay to increase the traffic capacity/reliability and reduce the communication latency can be considered. 
Proposal 2: Sidelink enhancement to support wireless tethering for XR & CG services can be considered.
2.3 Impact of device formats

There are various XR & Cloud Gaming device formats, including smart phone, head-mounted display (HMD) and wearable glasses [2]. In addition, TV plus gamepad is also a popular device format for indoor cloud gaming services. Due to different weight, size & cost constraints, different device formats may support different antenna gain, processing capability, power supply, display resolution, frame rate, etc. Therefore, the impact of different device formats should be considered. 
3 Conclusion
In this contribution, we discuss the potential enhancement of XR and cloud gaming services.  Based on the discussion, our proposals are as follows:
Proposal 1: In XR discussion, focus on the potential enhancements which consider the unique characteristic of XR traffic.

Proposal 2: Sidelink enhancement to support wireless tethering for XR & CG services can be considered.
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