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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 XR evaluation methodologies. 
2 Discussion
2.1 Applications vs. Deployment scenario
In RAN1#103e meeting, all the applications including VR1/2, AR1/2 and CG are confirmed of interest for study. However, to reduce the evaluation complexity, the prioritization of combinations of XR applications and deployment scenarios can be further discussed.

VR services can generate a realistic 3D environment and provide immersive visual/audio experience. The typical scenario for 3DoF VR is when user is sitting on the chair. Slight movement of the user head is supported for 3DoF+. For 6DoF, the user can freely walk around in a local region. In-door deployment can be prioritized for the evaluation of VR. 
Proposal 1: In-door deployment can be prioritized for the evaluation of VR
In AR services, the virtual information complements the reality information by each other to achieve the “augment” of the real world. AR services can provide significant values not only for outdoor services such as navigation and tourist guide, but also for many indoor services including education, gaming, device control, shopping, repair aid and advertising. Both indoor and outdoor deployment should be considered for the evaluation of AR.
For cloud gaming services, similar as AR services, both indoor and outdoor deployment scenarios should be considered. 

Proposal 2: Both indoor and outdoor deployment scenarios should be considered for AR and cloud gaming services
2.2 Evaluation of system capacity
In RAN1#103e meeting, the definition of system capacity has been agreed as the maximum number of users per cell with at least X % of UEs being satisfied. However, the condition to identify whether a UE is satisfied or not is still missing. 
SA4 has discussed on how to evaluate the quality of XR service, and a quality evaluation tool has been proposed. The quality that reflects packet, application unit and media quality can be provided based on the received traces. However, to use the quality evaluation tool, trace based evaluation would be needed. Applying additional tools including content model, encoding, content delivery, receiver, and decoding models are also necessary. In addition, it may not be RAN1 expertise to select suitable configurations for these media tools to evaluate the quality of XR. 

To reduce the complexity of evaluation, RAN1 performance metrics such as packet loss rate and packet delay can be used to identify whether a UE is satisfied. A threshold on packet loss rate and delay can be set, and a UE is considered to be satisfied if the packet loss rate and delay are below the threshold. 
Proposal 3: Packet loss rate and delay can be used as the criteria to identify whether UE is satisfied.
In addition, for the simplicity of the evaluation, DL and UL can be separately evaluated, and thus the capacity can be separately defined.
Proposal 4: DL capacity and UL capacity can be evaluated separately

2.3 Power consumption

As described in the SID [1], power consumption is one of the most important performance metrics for many XR & CG services. UE power saving is especially important for wearable AR devices such as AR glasses. To guarantee the user experience, the size and weight of the AR wearable devices are always very restricted, which in turn makes the battery size and weight to be limited. On the other hand, AR glasses are normally worn for a rather long duration. Therefore, power saving shall be a key performance metrics for XR evaluation and should be carefully evaluated.
Proposal 4: Power saving is a key performance metrics for XR evaluation
2.4 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 in the evaluation. 
3 Conclusion
In this contribution, we discuss the evaluation methodology of XR and cloud gaming services.  Based on the discussion, our proposals are summarized as follows:
Proposal 1: In-door deployment can be prioritized for the evaluation of VR
Proposal 2: Both indoor and outdoor deployment scenarios should be considered for AR and cloud gaming services
Proposal 3: DL capacity and UL capacity can be evaluated separately

Proposal 4: Power saving is a key performance metrics for XR evaluation
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