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	Abstract
	Hypothesize the handover occurrence case while using the VR service, examine the network situation during the service and discuss any possible problems that may occur

	Purpose
	To provide an optimal user experience that minimizes the motion sickness, simulate the use case for network handover and identify any possible problems that network professionals should consider and solve.
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A user is viewing a wireless streamed movie using a VR HMD in a bullet train moving at a speed of 100 km/h..
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Figure 1. A user using a VR service in a bullet train

To provide an optimal VR service to a user, following conditions are required:
1. Bit rate supporting over 90 FPS 
2. Display supporting over 12K resolution
3. Network supporting 1Gbps with constant data transfer rate and connectivity
However, the bullet train will be under the following conditions:
1. VR HMD is probably connected to 802.11 series Wi-Fi network connection provided by the train
2. The train is probably utilizing 802.11 ad network also known as Wi-Gig(Wireless Gigabit Alliance) or something similar to this wireless network
3. Horizontal and vertical network handover will constantly occur when the train is receiving the movie stream from the outside
4. The train will try to maintain its data connection using the virtual IP or mobile IP during this handover occurrence.
5. Performance difference is inevitable between the network transition
6. Performance difference will interfere with the constant data transfer and this will cause the user experiencing the VR service to feel discomfort such as motion sickness.
7. Especially, the vertical handover which causes a significant performance difference will experience a data cliff effect shown in the figure 2 below.
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Figure 2. Data cliff occurrence due to the sudden network performance difference

8. When the data cliff occurs, the video file consisted of various packets shown in the figure 3 below may lose its Movie Header file which contains the overall movie data structure information; and the packets without this Movie Header file will be useless as the device will not be able to recognize what the file is for.
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Figure 3. Video File Architecture
9. In other words, most of the files transferred through a wireless network including the video file send the header packet first but its transfer safety is not perfectly guaranteed. When the data cliff shown in the figure 2 occurs, the probability of losing the header packet increases significantly.
When #8번 situation occurs, the user experiencing the VR service cannot experience optimal quality of the service and it will be difficult to use the movie service itself.
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Figure 4. Situation where the network handover occurs gradually

At least, the situation in figure 4 needs to occur in order to protect the header packet data loss during the network handover.
In order to achieve this, the speed of network change should not be a sudden drop so that the header packet is securely transferred when the network signal connected to the 1 Gbps network is connected to the network with much lower speed.
[bookmark: _GoBack]
4

image1.png
THE VIRTUAL REALITY
| CINEMER -





image2.png
.
=
=]
©
S
©
[a]





image3.png
(o1pu) 39540 5990y
wopuey juswbeid SN0

(e2) sseo0y
wopuey us Wl YoesL

Movie
Fragment
Random
Access
(wic)l

(gopw) eeq PO

en)
wowBes oesL

(Pyyur)
13peaH uawbely SO

(aepw) eeqeipain

en)
wewBesyorsL

Py}
13pEaH s wBei3 SN0

Movie Metadata

(moov)

) adAL 31y





image4.png




