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---------- Use Case template ----------
X.X	IoE based social networking services
[bookmark: _Toc500942140][bookmark: _Toc519398121]
X.X.1	Introduction
The IoE (Internet of Everything) based social networking shall provide consumers with an enhanced user experience. Remote users can seamlessly interact with local users in a real-time community virtual scene setup, i.e., a seamless combination of physical and virtual world. People can meet friends and families with VR and AR visualizations.

X.X.2	Description
[bookmark: _Toc519398122]IoE social networking services will provide enhanced user experience in smart community and tourism for residents, guests, and tourists. Each community can be deemed as an independent living circle, where residents can share real-time life information and interact with each other. A virtual scene is provided to synchronize real-time IoE information streams from the real-world, e.g., including smart sensors and terminals, vehicles, people, and retailers, which gives all users an immersive real-time mixed reality experience for social networking. Remote users can interact with each other and with local users by VR tools, and local users can interact each other and with remote users by AR tools. 

X.X.3	Pre-conditions
[bookmark: _Toc519398123]Smart terminals (IoE UEs) integrated with diverse sensors and cameras are deployed as a smart community infrastructure, which acquire real-time data in the physical world. The information streams of environmental, vehicular, acoustic and video sensors are shared among neighboring smart terminals and processed in real-time to generate the mixed-reality virtual scene. This real-time virtual scene is provided to both remote and local users as the background of the interactions. The consumer UEs of local users can be AR enabled smart phones or glasses, while the consumer UEs of remote users can be VR enabled smart phone or glasses, or a 3D-gaming computer. The following pre-conditions of services are considered:
· Remote users interact with each other.
· Local users interact with each other.
· Remote users interact with local users.

X.X.4	Service Flows
[bookmark: _Toc519398124][image: ../social%20service.jpg]
- Co-located smart terminals share sensor information and generate the real-time mixed-reality virtual scene.
- Real-time virtual scene is provided to local users as an AR scenario by proximity smart terminals.
- Real-time virtual scene is provided to remote users as a VR scenario by a designated cloud server.
- Social data information including social interests, demands and providing, etc., of both local and remote users are superimposed in the real-time virtual scene for supporting their social interactions.
- Local users can appear as VR characters in remote users’ VR scenario
- Remote users can appear as AR characters in the local users’ AR scenario.

X.X.5	Post-conditions
[bookmark: _Toc519398125]-Remote users can interact with each other as if they are all in the real-world community scenario, e.g., for virtual tourists and retailers, remote family gathering or conference.
-Local users can interact with each other with real-time augmented information about the real-world scenarios and people.
-Remote users can interact with local users as if they are both in the same real-world community scenario, e.g., for virtual tourists and retailers, remote family gathering or conference.

[bookmark: _Toc522927446]X.X.6	Gap Analysis
[bookmark: _Toc519398126]Massive smart terminals (IoE UEs) generate a large amount of communication data, which requires low communication latency for real-time aggregation, controlling, and information dissemination. AR enabled consumer UEs require very low latency in obtaining the real-time virtual scene from proximity, for acceptable interactive experience. VR enabled consumer UEs require very high bandwidth and low latency in obtaining the real-time virtual scene. 
The required density (up to 0.2 node per sq. m) with very high data rate (50 to 500Mbps) and low latency (less than 10ms E2E), with continuous indoor and outdoor coverage of up to 1 sq. kilometre etc. push the requirements on 5GS to the high-end limits that have not been previously supported in 22.261. 

	UE Density
	Real-time Edge Computing (Network Controlled Sidelinks)
	UE Date Rate
	E2E Latency
	UE Power Efficiency
	Service Reliability
	UE Mobility
	Extended Network Coverage and Capacity (Multi-hop Links)
	Real-time high precision positioning

	Very High
	Required
	Very High
	Low
	Medium
	High
	Medium
	Required
	Required





X.X.7	Potential Requirements

NOTE 1:  The KPIs below need to be met simultaneously for IoE based social networking services.
[P.R.X.X.2-001] The 5G system shall support a high density (more than [0.2] node per sq. m) of proximity UEs of with a mix of smart IoE terminals and consumer devices in urban areas, with very high data rate and low latency requirements.
Editor’s note: Terminologies of IoE terminals and consumer devices need to be further clarified. .
[P.R.X.X.2-002] The IoE terminals shall support 360 degree high-definition video of minimal [1080p] and [120fps], with a density of more than [0.1] terminals per sq. m.
NOTE 3: The required resolution and fps in [P.R.X.X.2-002] can give a minimal peak rate of 50Mbps.
[P.R.X.X.2-003] The consumer devices shall support a minimal peak rate of [500] Mbps for high-quality AR rendering of the virtual scene, with a density of more than [0.1] consumers per sq. m.
NOTE 4: The required data rate in [P.R.X.X.2-003] is to support AR rendering of up to 5 dynamic 3D objects. The number of supported objects may vary based on the size and granularity of the object.
[P.R.X.X.2-004] The 5G system shall support UE-to-UE and UE-to-Network information sharing and computing with a proximity coverage range of more than [1 sq. km].
[P.R.X.X.2-005] The 5G system shall support UE-to-UE and UE-to-Network information sharing and computing by broadcast, unicast, and multicast.
[P.R.X.X.2-006] The 5G system shall support a UE-to-Network data rate of more than [1Gbps] in every [100 sq. m] for delivering real-time virtual scene to the cloud and then to remote users.
NOTE 5: The required data rate in [P.R.X.X.2-006] is to support VR rendering of 20000 x 9000 resolution and 50fps, which can cover 150 horizontal by 135 vertical FOV.
[P.R.X.X.2-007] The 5G system shall support a E2E latency of less than [10ms] for UE-to-UE and UE-to-Network data packets of [1000] bytes, for interactive experience of local and remote users.
 [P.R.X.X.2-008] The 5G system shall support packet loss rate less than [10E-4] in order to achieve immersive interactive experience.
[P.R.X.X.2-009] The 5G system shall support high precision positioning of local consumer UEs of less than [0.5] meter in positioning error, and less than [100] ms in positioning service latency, in both indoor and outdoor environment.
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