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Abstract:  this doc proposes a new interactive service use case of NCIS. 
x.y
Interactive Service  
x.y.1
Description

In section 5.11 in [1], the virtual presence has already been described as an interactive service for high data rate zones (e.g. Office Environment). There are two use cases described as follows:

Use Case 1: One people could communicate with other people from other places with some special devices, e.g. Virtual Presence glasses;

Use Case 2: One people could communicate with his classmates and teachers via virtual presence glasses when he could not attend the classes because of e.g. surgery.

However, current requirements still focus on wide-area communication with balanced requirements.

In most cases, the attractive interactive service based virtual devices, e.g. VR devices, happens in any area like local. For example, when people playing the gaming or sharing the data or ideas with people in the meeting room or in the lecture, in this case, the most advanced quality of the interactive service should be guaranteed with the control from the network. 
Use Case 1: When people starts the home part or drink in the bar, Phil would like to play interactive service, e.g. VR service, with other friends, then he can starts the gaming, downloading the background information, and add all people in the game. When they finish the game, they can stop the service whenever they want.
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Figure 1. Use Case1 Indication
Use Case 2: When people are joining one meeting or a lecture, Tim would like to share his idea about the research results with people, and he could write down, indicate or picture his thinking and share the data with some VR devices. 
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Figure 2. Use Case2 Indication

Based on the research document [2] about one typical interactive service, i.e. interactive gaming, the requirements are as follows:

	Use Case Attribute
	Description
	Experienced data rate
	Latency
	Battery
	Coverage
	Security
	Positioning

	Low-Latency Services for collaborative gaming
	Real-time peer-to-peer or server-client data sharing for collaborative gaming
	· 4K: 30-40Mbps

· 8K: 80-100MBps
	20ms
	Important
	Important
	Critical
	30cm-1m and indoor positioning may be userful


Besides, in the research report [3], it was mentioned high-mobility automotive content streaming would require strong network uniformity with increased capacity to handle growing bitrate requirements, and this also applies for interactive service. More advanced video formats, like interactive 6 degrees of freedom (6DoF) video, could also be used for interactive service and will be most demanding in terms of bandwidth, with up to 10X the bitrate required for 4K video as indicated in Figure 3.
In short, the usefulness of AR and VR is heavily dependent on three network components: high throughput, low latency and a uniform experience. Within all these requirements, the maximum data rate of VR service would reach at least 1 Gbps; and if the latency based on Motion-to-Photon (MTP) is less than 15ms (including processing delay in device), the latency would be imperceptible to all users. 
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Figure 3. Research Results from ABI

And further more in [4], the user throughput of VR service was mentioned as 7Gbps with a latency of 10ms, and with advanced compression techniques the network throughput requirement can be approximately 5.2 Gbps[5].
Besides, in [6], it was also mentioned that currently stringent latency requirements are of utmost importance for providing a pleasant immersive experience especially for VR based interactive service. The human eye needs to perceive accurate and smooth movements with low motion-to-photon (MTP) latency, which is the lapse between a movement (e.g., head rotation) and a frame’s pixels corresponding to the new field of views shown to the eyes. And the E2E latency is about 15ms including the device processing delay. And it was also mentioned that a maximum packet error rate (PER) of 10-5 correlates with the VR/AR tracking message signaling that has to be delivered with ultra-high reliability to ensure smooth VR service.

x.y.2
Pre-conditions

The users exchanging the interactive service data are all in proximity with each other, e.g. in one meeting room, in one office, or in one local area.
The quality of service could be guaranteed.

x.y.3
Service Flows

User A/B/C/D would like to start an interactive service, e.g. interactive gaming;
User A/B/C/D could discover each other and join the service together;

User A and/or B and/or C and/or D downloading the required information for the interactive service from network;

User A/B/C/D exchanging the real-time interactive data with each other with satisfied QoS requirements for the services;

User A and/or B and/or C and/or D could update the status with the network;
User A/B/C/D can stop the interactive service, and inform the network.

x.y.4
Post-conditions

The interactive service data could be exchanged between users and the service requirements could be guaranteed with network control.
x.y.5
Potential Requirements

[PR.x.y-001] Interactive service, e.g. VR based, requires very large data rate, and the maximum value would be maximum [1-5.2] Gbps per user;
[PR.x.y-002] The data rate experience in the area should be even or without too much variation; 

[PR.x.y-003] The network should be scalable for the tide effect of interactive service, e.g. VR based;

[PR.x.y-004] E2E Latency for interactive service, e.g. VR based, would be [15-20]ms, including the processing delay;
[PR.x.y-005] The reliability for interactive service, e.g. VR based, is 10-5; 
[PR.x.y-006] The accuracy of indoor positioning is about 30cm-1m.
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