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1	Introduction
At the 3GPP SA4#117-e, the Permanent Document for iRTCW v1.0 was approved, and at the 3GPP SA4#118-e, the Permanent Document IBACS v1.0 was approved.
This contribution provides the discussion on AR/MR application classification for IBACS and iRTCW.

2	AR/MR Application Definition
As described in clause 4.2.1 of 3GPP TR 26.998[1], AR/MR Application is a software application that integrates audio-visual content into the user’s real-world environment. 
For different AR device type, the AR/MR application will run on the UE or on the network. According to the descriptions and diagrams in clause 4.2.2 of 3GPP TR 26.998, we can find the descriptions as below:
· For STAR UE, AR/MR application runs on the UE.
· For EDGAR UE, the main AR/MR application resides on the cloud/edge, but a basic application functionality is on the UE to support regular UE functionalities and launching services and applications.
· For WLAR UE, AR/MR application runs on the 5G phone.
· For WTAR UE, AR/MR application mode is the same as EDGAR.
Considering AR/MR application provider’s connection, we can summarize that there are three operating modes for AR/MR applications, shown as below:


Mode1: the UE downloads an AR/MR application from an AR/MR provider directly or indirectly, and the AR/MR application on the UE communicates with the AR/MR application provider directly. 
Mode2: the Cloud/Edge downloads the AR/MR application from the AR/MR application provider, and the UE downloads the AR/MR application from the cloud/edge.
Mode3: Both UE and cloud/edge download the AR/MR applications from the AR/MR application provider, and AR/MR application on the UE communicates with the AR/MR application on the cloud/edge.

From the comparison between mode2 and mode3, it is easy to see that mode2 is more friendly than mode3 to the AR/MR application provider, because mode3 requires dual connections with the UE and the cloud/edge which is difficult to maintain.

3	AR/MR Application Category
AR/MR application can be divided into the following categories:
· Extend native dialing pad to support AR/MR application.
· Native applications which are preinstalled in the AR/MR device.
· Downloaded applications which need to be manually downloaded from APP store.
· User triggered or automatically downloaded applications using bootstrap data channel during AR communications.

Here is the comparison for these AR/MR application categories.
	Item
	Extend Native Dialing Pad
	Native APP
	Manually Downloaded APP
	Automatically downloaded APP

	Advantage
	1.No need for installation.
2.Easy to use, no need of extra APP.
	1.No need for installation.
	1. APP provider can be decoupled from device maker.
2. APP provider can upgrade APP easily and independently.
3. No requirements for the AR/MR device.
	1.No need for installation.
2.Easy to use, no need of extra APP.
3.APP can always use the latest version automatically, which can ensure that the service quality is controllable, and there are no compatibility problems such as lack of user business experience caused by using different APP versions.
4.Easy to integrate with various AR/MR application providers.

	Disadvantage
	1.Requires a lot of modifications on the native dial plan.
2. AR/MR applications are often added, updated, and modified in ways that native dial plan cannot accommodate.
	1.Requires factory preinstallation, which is not available on the open market.
2.Requires login to use it.
3.Requires re-login after replacing the SIM card.
4.Requires APP provider deeply cooperate with AR/MR device producer.
5.May be killed when running in the background.
6. The APP version of each party in an AR communication may be different, which may cause experience problems.
	1. Requires login to use it.
2.Requires re-login after replacing the SIM card.
3.May be killed when running in the background.
4.All parties involved in the AR communication need install and login in advance.
5. The APP version of each party in an AR communication may be different, which may cause experience problems.
	1.Requires a little modification on the native dial plan to support mini-APP entrance.
2.Requires AR/MR device support IMS data channel.

	Suitable Operating Modes (See Clause 2)
	Mode1
Mode3
	Mode1
Mode3
	Mode1
Mode3
	Mode1
Mode2



From the comparisons above, we can draw some initial conclusions as below:
1.For IBACS track, it is recommended to use IMS data channel to download AR/MR applications where the required data channel on the UE is available. This solution is also much easier for both AR/MR application providers and users.
2.For iRTCW track, it is recommended to use manual download mode because the other solutions are difficult to achieve, but some problems mentioned in the table above need to be solved in the future.
4	Proposal
We propose to include the Clause 2 and Clause 3 of this contribution in the PDs.
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