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Abstract: This document proposes to support high data rate for AR/VR with lightweight VR devices.
[bookmark: _Toc1743370]x.y	Use case for AR/VR with lightweight VR HMD
[bookmark: _Toc355779204][bookmark: _Toc354586742][bookmark: _Toc354590101]x.y.1	Description
Current VR device (e.g., VR HMD) is heavy and expensive, and will become over heated easily. The cost and also the bad user experience will restrain the VR device and service popular, which further may restrain the usage of 5G system for VR market.
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Lightweight VR HMD will facilitate their introduction in homes. Decouple complexity functions from the HMD may be a way to achieve lightweight HMD, as shown in the figure below. 
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In this scenario, the video decoder functionalities and the GPU rendering functionalities can be decoupled from the HMD and will be implemented in another home device (e.g. smartphone or home gateway). In this case, avoiding decompression and rendering mechanism should facilitate the HMD to be light as this would reduce processing needs in the HMD.
[bookmark: OLE_LINK7]When no compression is supported in the lightweight HMD, two scenarios are possible:
1) Either the network support transport of uncompressed data and can be sent over Uu to the HMD 
2) Or there shall be a possibility to ensure another home device close to the HMD is able to receive compressed data from the Uu interface and then send uncompressed data to the HMD by using D2D communication.

x.y.2	Pre-conditions
Eric buys a new light HMD to play VR games. Eric registers this light HMD to the PLMN as a UE. 
Eric also have a smartphone which is installed with video decoder and GPU rendering functionalities. 
The PLMN provide the radio coverage which can support Ultra-high data rate and low latency for Eric’s Home. 
x.y.3	Service Flows 
1. Eric turns on the light HMD and start to play VR game in the home.
2. The VR application server sends VR video stream to the light HMD via the network. Since in the area, the PLMN can provide Ultra-high data rate and low latency, the VR application can sends uncompressed video stream. 
3. After a few hours, Eric decides to visit his friends David. He takes both his smartphone and the light HMD together in order to share the game with David.
4. In David’s home, the Ultra-high data rate and low latency link is not available so that cannot send the uncompressed video stream directly to the light HMD. Then the network decides to use a combined way to serve the light HMD. 
5. The network inform both Eric’s smartphone and light HMD to establish a D2D communication path between the smartphone and the light HMD. The establishment of the D2D communication path is fully controlled by the PLMN. Also, a data connection between the network and the smartphone is established by using Uu interface. 
6. The network indicate the VR application to send compressed VR video stream.
7. The smartphone received the compressed VR video stream from the VR application via the Uu interface.
8. The smartphone uncompressed the VR video stream and then send the uncompressed video stream to the light HMD via the established D2D communication path. 
x.y.4	Post-conditions
Eric and David can play VR game by using the light HMD.
x.y.5	Existing features partly or fully covering the use case functionality
TS 22.261 specified an Indoor hotspot scenario, which can support 1Gbps for DL. 
	
	Scenario
	Experienced data rate (DL)
	Experienced data rate (UL)
	Area traffic capacity
(DL)
	Area traffic capacity
(UL)
	Overall user density 
	Activity factor
	UE speed
	Coverage

	3
	Indoor hotspot
	1 Gbps
	500 Mbps
	15 Tbps/km2
	2 Tbps/km2
	250 000/km2
	note 2
	Pedestrians
	Office and residential (note 2) (note 3)



[bookmark: _Toc355779209][bookmark: _Toc354586747][bookmark: _Toc354590106]x.1.6	Potential New Requirements needed to support the use case
The 5G system shall be able to exchange interactive service data via the ProSe Communication path (direct) or via the 5GC path in order to guarantee the user experience with impact minimized on receiving UE’s limited resources (e.g., battery consumption, processor capabilities). The KPIs for 5GC path and ProSe Communication path in the below two tables shall be met:
Table 1. KPIs for 5GC path
	Use Case
	Packet type
	Required Data Rate
	link latency

	Packet size 
	Reliability

	active of UE
	Service area
	mobility

	Lightweight HMD (Uu)
	2K resolution VR/AR 
	5Gbit/s 
	10ms
	5MB
	99.99%

	<5

	10-100m2
	Stationary or limited mobility (<1m/s)

	
	Motion tracking
	192Kbit/s
	8ms
	24 Bytes
	99.999
	
	
	



Table 2. KPIs for ProSe Communication path
	Use Case
	Packet type
	Required Data Rate
	link latency

	Packet size 
	Reliability

	Comm range
	Service area
	mobility

	Lightweight HMD (Prose)
	2K resolution VR/AR 
	5Gbit/s 
	4ms
	5MB
	99.99%

	> 10 meters

	10-100m2
	Stationary or limited mobility (<1m/s)

	
	Motion tracking
	192Kbit/s
	2ms
	24 Bytes
	99.999
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