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1. [bookmark: _Toc504713888]Introduction
Currently, there is a huge standardization effort in 3GPP to enable advanced XR services using 5G. Several members are actively participating in many technical areas to enable advanced XR applications, such as, power consumption, edge computing, split rendering, spatial compute offloading, and optimum traffic characteristics for XR applications.
In general, it is assumed that an XR application will have computational support from XR application servers. The XR application server will execute the required functionality and will serve the XR client with the optimal traffic characteristics for the XR application using 5G. To best use 5G infrastructure for an XR application the NEF and PCF interfaces (N33, N5) can be used for accessing Core Access information, setting up the RAN traffic characteristics as well as policy control. It is also expected that for an even better performance, 3GPP is defining and exposing several (low and high level) interfaces from various parts of the 3GPP 5G architecture to the application domain.
Unfortunately, this imposes a challenge for the traditional XR application development community. In fact, it is very unlikely that a traditional XR developer will succeed in understanding how to use 3GPP. Some potential issues, among others, are:
· 3GPP APIs and interfaces are not currently known or have seldom been used by application developers.
· 3GPP APIs and interfaces are not part of any XR application SDKs.
· Application developers’ focus is on developing applications, with little or no knowledge of how connectivity should be configured.

On the other hand, it is preferable to develop XR applications using standardized APIs. OpenXR has gained traction in the XR ecosystem when using the most popular XR headsets.
OpenXR is a royalty-free, open standard API for XR platforms and devices. The OpenXR group is managed by the Khronos Group consortium. OpenXR is a mechanism to interact with VR/AR/MR systems in a platform-agnostic way. OpenXR enables applications to run on any supported hardware, OS and platform that exposes the OpenXR APIs. However, the current specification does not have any APIs that enables cloud support and thus 5G.
OpenXR has already started to look at how to enable XR applications in the cloud; one of the more interesting consequences of this work is that it will enable to support 5G connectivity, via for instance, OpenXR (NW) APIs extensions.[footnoteRef:2] [2:  There is an incoming liaison from OpenXR related to this subject.] 

1. Proposal
We propose that 3GPP should use open APIs and use OpenXR framework to define 5G network APIs. Using the OpenXR framework will allow to:
· Enable XR application developers to utilize 5G capabilities for low-latency and high data rate services, as part of their SDK with minimum to no knowledge of how 5G works
· Let Network Vendor / Operators choose what API to expose, and thus to differentiate their 5G offering via OpenXR (NW) extensions
· Improve interoperability between Network Vendors / Operators infrastructure

From SA4 perspective, there are two work items that can be reused for this activity: 
· MeCAR (Media Capabilities for Augmented Reality)
· The architecture defined here can be good starting point for discussion with OpenXR. Please note that OpenXR non-3GPP members may have a different point of view on how to address the architecture functionality
· SR_MSE (Split Rendering Media Service Enabler)
· This provides a good starting point for defining OpenXR API from 3GPP SA4 interfaces

Other 3GPP working groups are working on topics that can be connected with this OpenXR NW APIs work proposal, please see TR23.700-06. This activity is not directly related to API exposure, but it is agreed that specific information from XR applications, which can be supported by OpenXR/new 5G API, is certainly needed at 5G networks to boost XR user experience 
Finally, since OpenXR is an Application Programming Interface (API), the current (and new, potential) scope may not address low level connectivity APIs (e.g. interfacing 5G connectivity with XR runtime), it is extremely important that 3GPP and OpenXR establish a collaboration to, for instance, discuss and agree on implementation guidelines for XR headset makers that can implement drivers for 5G.
For a better overview of what it is expected, please see the attached presentation.
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