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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 the remaining issues of XR evaluation methodologies. 
2 Discussion
2.1 Applications vs. Deployment scenario
In RAN1#103-e 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
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. In addition, AR glasses are normally worn for a rather long duration. 

On the other hand, mobile could gaming may fully utilize the potential of 5G and edge computing technologies, and open up new business opportunities for mobile service provider. UE power saving is very important to enable mobile CG service and make it a popular service. Therefore, we propose:

Proposal 3: Both AR and CG should be prioritized for power consumption evaluation
2.2 Evaluation of Coverage
Either link level evaluation or system level evaluation can be used to evaluate the coverage performance for XR services. To reduce the evaluation complexity, link level evaluation would be preferred. Methodologies used in Rel-16 coverage enhancement SI/WI could be reused as much as possible to reduce the evaluation effort. 
Proposal 4: Link level evaluation is the baseline for coverage evaluation of XR services.
2.3 Evaluation for mobility
The scenario includes both indoor and outdoor. XR device may experience handover due to movement or channel variation. During handover, the service may be interrupted. Depending on the handover methods, the interruption time is different. If DAPS is not configured, both UL and DL interruption occurs after release from source gNB. Even if DAPS is configured, the UL interruption occurs during RACH in intra-frequency handover. Furthermore, if HOF or RLF occurs, the interruption is unavoidable. It’s expected that the failure is easier to occur in FR2 compared to FR1.
Proposal 5: Mobility events, e.g. handover and RLF, should be considered for the evaluation of XR services.

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: Both AR and CG should be prioritized for power consumption evaluation
Proposal 4: Link level evaluation is the baseline for coverage evaluation of XR services.
Proposal 5: Mobility events, e.g. handover and RLF, should be considered for the evaluation of XR services.
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