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1 Introduction
During the AHG telcos, device architectures were agreed in S4aV200636.

	Device Type Name
	Tethering
	5G Uu Modem
	Basic AR Functions
	AR/MR Functions
	AR/MR Application
	Power Supply

	Type 1
	N/A
	Device
	Device
	Device/Split 1)
	Device
	Device

	Type 2
	N/A
	Device
	Device
	Split 1)
	Cloud/Edge
	Device

	Type 3
	802.11ad, 5G sidelink, etc.
	Tethered device

(phone/puck)
	Device
	Split 2)
	Tethered device
	Device

	Wired 3)
	USB-C
	Tethered device

(phone/puck)
	Tethered device
	Split 2)
	Tethered device
	Tethered device

	1) Cloud/Edge

2) Phone/Puck and/or Cloud/Edge

3) Not considered in this document


2 Device Names
We propose to name as follows:
· Type 1: 5G Standalone AR HMD

· Type 2: 5G Standalone Smart AR glasses
· Type 3: 5G Wireless Tethered AR glasses
· Type 4: 5G Wired Tethered AR glasses
3 Why?

Let’s call glasses glasses, sun glasses, optical glasses. Everyone in the world understands what glasses are. Something looking good like glasses from Gucci® or Ray Ban®. Design matters. Eyeware https://www.wareable.com/ar/the-best-smartglasses-google-glass-and-the-rest
When we talk about AR or augmented reality smartglasses, we are focusing on eyewear that has the technology on board to merge what you see in the real world with virtual information, usually overlaid on one of the glasses lenses. That could be recreating the kind of screens and features you'd find on your smartphone like navigation for maps or flashing up notifications. 

Glasses is defined as: two small pieces of specially made glass or transparent plastic worn in front of the eyes to improve sight and held in place with a frame that reaches back over the ears. 

Type 2, 3 and 4 are clearly glasses.

Type 1 is not glasses, it is an HMD.

https://xinreality.com/wiki/Head-mounted_display
Head-mounted display or HMD is a device worn over your head. It features a display in front of one or both of your eyes. The display streams data, images and other information in front of the wearer's eye(s). Certain HMDs such as Oculus Rift or HTC Vive have displays over both of their users' eyes. Others like Google Glass only have a display over one of the users' eyes.

The majority of Virtual Reality (VR) and Augmented Reality (AR) devices are head-mounted displays. In AR, the display is usually transparent and digital information is superimposed onto real life objects. These HMDs are called Optical head-mounted displays or OHMDs. In VR, the display is not transparent and only virtual information and images are displayed in front of wearer's eyes.
4 Discussion during SA4#112e

During SA4#112e, it was discussed in length whether we can assign different form factors to devices. At the end, it was agreed that this attempt will not lead to any resolution. Based on this, it was decided to propose names that are more functionally appropriate.

Hence it was agreed to not use the term device, but use the term UE. The following names are proposed.

· Type 1: 5G Standalone AR (STAR) UE 
· Type 2: 5G Edge-Dependent AR (EDGAR) UE 

· Type 3: 5G Wireless Tethered AR (WLAR) UE 

· Type 4: 5G Wired Tethered AR (WAR) UE 

This then expresses the combination of the optical display plus the processing and the 5G System component.
It was also considered that from a functional perspective, type 1, 3 and 4 from above likely not make any difference. Because they all are one and the same UE. At the end we could stick just with 

· Type 1: 5G STandalone AR (STAR) UE 
· Type 2: 5G EDGe-Dependent AR (EDGAR) UE 

5 Proposed Text Update for TR 26.998v0.3.1

4.2.2
Generic reference device functional structure device types
4.2.2.1
Overview

In TR 26.928, different AR and VR device types had been introduced in clause 4.8. This clause provides an update and refinement in particular for AR devices. The focus in this clause mostly on functional components and not on physical implementation of the glass/HMD. Also, in the context the device is viewed as a UE, i.e. which functions are included in the UE. 
A summary of the different device types is provided in Table 4.1-1. The table also covers:

-
how the devices are connected to get access to information an

-
where the 5G Uu modem is expected to be placed

-
where the basic AR functions (as specified in 4.2.1) are placed

-
where the AR/MR functions (as specified in 4.2.1) are placed

-
where the AR/MR application is running

-
where the power supply/battery is placed.

In all glass device types, the sensors, cameras and microphones are on the device. 

The definition for Split AR/MR in Table 4.1 is as follows:
-
Split: the tethered device or external entity (cloud/edge) does some pre-processing (e.g, a pre-rendering of the viewport based on sensor and pose information), and the AR/MR device and/or tethered device performs a rendering considering the latest sensor information (e.g. applying pose correction). Different degrees of split exist, between different devices and entities. Similarly, vision engine functionalities and other AR/MR functions (such as AR/MR media reconstruction, encoding and decoding) can be subject to split computation.

Table 4.1.-1: 5G Augmented Reality device types

	Device Type Name
	Reference
	Tethering
	5G Uu Modem
	Basic AR Functions
	AR/MR Functions
	AR/MR Application
	Power Supply

	5G Standalone AR UE
	1: STAR
	N/A
	Device
	Device
	Device/Split 1)
	Device
	Device

	5G EDGe-Dependent AR UE
	2: EDGAR
	N/A
	Device
	Device
	Split 1)
	Cloud/Edge
	Device

	5G WireLess Tethered AR UE
	3: WLAR
	802.11ad, 5G sidelink, etc.
	Tethered device

(phone/puck)
	Device
	Split 2)
	Tethered device
	Device

	5G Wired Tethered AR UE 3)
	4: WTAR
	USB-C
	Tethered device

(phone/puck)
	Tethered device
	Split 2)
	Tethered device
	Tethered device

	1) Cloud/Edge

2) Phone/Puck and/or Cloud/Edge

3) Not considered in this document


The Wired Tethered STAR Glass device type is for reference purposes only, and not considered in this document as it is not included as part of the study item objectives.

Generally, the STAR and WLAR device according to Table 4.1-1 are expected to have similar functionalities from a 5G System perspective. 
Based on this, the focus is on three main different device types in the remainder of this document following the rows 1 to 3 in Table 4.1-1.
4.2.2.2
Type 1: 5G STandalone AR (STAR) UE
Figure 4.2.1 provides a functional structure for Type 1: 5G STandalone AR (STAR) UE.
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Figure 4.2.1: Functional structure for Type 1 5G STandalone AR (STAR) UE
Editor’s Note:

· Fix 5G Modem to 5G System

· Change AR glasses to 5GSTAR.

· Make the Box and document 5GSTAR UE

· Add a renderer to audio pipeline

Main characteristics of Type 1:

-
As a standalone device, 5G connectivity is provided through an embedded 5G modem

-
User control is local and is obtained from sensors, audio inputs or video inputs

-
AR/MR functions are either on the AR/MR device, or split

-
The AR/MR application is resident on the device

-
Due to the amount of processing required, such devices are likely to require a higher power consumption in comparison to the other device types.
-
Functionality is more important than design
4.2.2.3
Type 2 5G EDGe-Dependent AR (EDGAR) UE
Figure 4.2-2 provides a functional structure for Type 2 5G EDGe-Dependent AR (EDGAR) UE.
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Figure 4.2-2: Functional structure for Type 2 5G EDGe-Dependent AR (EDGAR) UE
Editor’s Note:

· Fix 5G Modem to 5G System

· Change AR Glasses to 5G EDGAR.

· Make the Box to document the UE
Main characteristics of Type 2 5G EDGe-Dependent AR (EDGAR) UE:
-
As a standalone device, 5G connectivity is provided through an embedded 5G modem

-
User control is local and is obtained from sensors, audio inputs or video inputs.

-
Media processing is local, the device needs to embed all media codecs required for decoding pre-rendered viewports

-
The Basic AR Functions are local to the AR/MR device, and the AR/MR functions are on the 5G cloud/edge

-
The AR/MR application resides on the Cloud/Edge.

-
Power consumption on such glasses must be low enough to fit the form factors. Heat dissipation is essential.

-
Design is typically more important than functionality.
4.2.2.4
Type 3: 5G WireLess Tethered AR UE
Figure 4.2-3 provides a functional structure for Type 3: 5G WireLess Tethered AR UE.
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Figure 4.2-3: Functional structure for Type-3: 5G WireLess Tethered AR UE
Editor’s Note:

· Fix 5G Modem to 5G System
· Make the Box to document the UE around Glass and 5G Phone.
Main characteristics of Type 3 5G WireLess Tethered AR UE:

-
5G connectivity is provided through a tethered device which embeds the 5G modem. Wireless tethered connectivity is through WiFi or 5G sidelink. BLE (Bluetooth Low Energy) connectivity may be used for audio.

-
User control is mostly provided locally to the AR/MR device; some remote user interactions may be initiated from the tethered device as well.

-
AR/MR functions (including SLAM/registration, and pose correction) are either in the AR/MR device, or split. 

-
While media processing (for 2D media) can be done locally to the AR glasses, heavy AR/MR media processing may be done on the AR/MR tethered device, or split.
-
While such devices are likely to use significantly less processing than Type 1 devices by making use of the processing capabilities of the tethered device, they can still support a lot of local media and AR/MR processing. Such devices are expected to provide 8-10h of battery life while keeping a significantly low weight.
6 Proposal

It is proposed to update TR 26.998 with the updated device names
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�These are temporary names, finalized names of each type to be made agreed
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