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[bookmark: OLE_LINK23]Abstract: This document provides a use case of retailer service for IoE based smart community in the SID FS_REFEC.
---------- Use Case template ----------
X.X	New retailer services
[bookmark: _Toc519398114][bookmark: _Toc500942133]The IoE based smart community shall provide consumers with an online-merge-offline experience of neighborhood retailers, so that the real-time sight images, environments, merchant discounts are synchronized in the virtual scene, where consumers can have enhanced shopping experience by the provide social media of real-time mixed reality. New IoE based retailer services can change the current industries of e-commerce and traditional retail stores, contributing to a highly profitable business case for 3GPP technologies.
X.X.1	Description
[bookmark: _Toc519398115]In the new IoE based retailer services, smart terminals (IoE UEs) shall be deployed in retail stores to acquire real-time information stream such as customer lineups, consumer/people distribution, in-store environment, discounted products, etc. and provide a mixed reality virtual scene that can be accessed by both remote and local users. In particular, local users are the consumers in proximity of the retail store, and remote users can be any consumers in the world. Both remote and local users shall be provided with an enhanced shopping experience, as compared to state-of-the-art e-commerce and traditional retailers. Compared to state-of-the-art e-commerce, consumers can have an immersive real-world shopping experience. Compared to traditional retailer services, consumers can obtain location-based smart IoE assistance in shopping with superior user experience, where merchants can also interact consumers in the system. 
X.X.2	Pre-conditions
Smart terminals (IoE UEs) integrated with diverse sensors and cameras are deployed in the new retail store, which acquire real-time data in the physical world. The information streams of environments, people, and live videos are shared among neighboring smart terminals and processed in real-time to generate online-merge-offline digital presentations of the retail store. 
In a basic use case, the real-time digital presentation can be an online display of real-time data of the retailer’s information such as in-store consumers, line-ups, environments such as air quality and ambient noise, merchandise displays, and in-store discounts. 
In an advanced use case, the real-time digital presentation can be a real-time mixed reality virtual scene, which local users can access via AR enabled smart phones or glasses, and remote users can access via VR enabled smart phones or glasses, or 3D gaming computers. 
The following pre-conditions of services are considered:
· A local user visits the new retail store
· A remote user visits the new retail store
· A virtual merchant presents in the new retail store
· A human or robot merchant presents in the new retail store 

[bookmark: _Toc519398116]X.X.3	Service Flows
[image: ../retail%20service.jpg]
· Co-located smart terminals share acquired sensor information and generate a real-time digital presentation of the retail store.
· The real-time digital presentation is provided to local users by proximity smart terminals. It can be presented in a form of AR scenario in the advanced use case, where local users can interact with a virtual merchant.
· The real-time digital presentation is provided to remote users to access the retail store via a designated cloud server. It can be presented in a form of VR scenario in advanced use case, where remote users can interact with a human merchant in the store.
[bookmark: _Toc519398117]X.X.4	Post-conditions
· Superior IoE user experience can be achieved for both local and remote users/consumers.
· Management of retail stores can achieve higher efficiency, consumer exposure, and profitability.

[bookmark: _Toc519398118]X.X.5	Challenges to 5G Systems
[bookmark: _Toc519398119]A great number of smart terminals (IoE UEs) generate a large amount of communication data, which requires low communication latency for real-time aggregation, controlling, and information dissemination. In the advanced use case, 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. Both consumer UEs also push the requirements on data rate to the high-end limits of 5GS. 5G system is required to provide:
· A great number of real-time connections with high density and moderate to extremely high data rate for supporting AR/VR.
· Scalable UE to UE communications for proximity data aggregation, unicast/multicast, and broadcast. High reliability for potential interactive experience.
· Very low latency in local dissemination of real-time digital presentation of retail stores.
· Multi-hop UE to network and UE to UE wireless links as complementary to direct connection to gNB, so as to reduce UE power consumption, and to improve both network coverage and network capacity.
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X.X.6	Potential Requirements
The 5G system shall support the following requirements simultaneously:
· A network density higher than [0.2] node per square meter (for smart IoE terminals), with co-current average data transmissions of more than [25] Mbps (for supporting high-definition video), and occasional peak data transmission rate of over [50] Mbps (for supporting 360 high-definition video).
· A network density higher than [0.5] node per square meter (for local consumer UEs), with co-current average data transmissions of more than [100] Mbps; and an advanced use case of occasional peak data transmission rate of over [500] Mbps (for supporting high-quality AR rendering). 
· An advanced use case where UE to network flow density shall be over [1] Gbps in a [0.0001] square km area, for delivering real-time virtual scene to remote users.
· An end-to-end latency of UE to UE communication (smart terminal to local consumer UE with AR capabilities) less than [10] ms with an application data packet length of [1000] bytes, and minimal peak data rate of [500] Mbps in advanced use cases (for interactive experience of local users).
· An end-to end latency of UE to Network communication of less than [50] ms with an application data packet length of [1000] bytes (for interactive experience of remote users)
· High reliability of UE to UE, and UE to network communication with packet delivery rate of [99.99%] (for interactive user experience).
· High precision positioning of local consumer UEs of less than [1] meters in positioning error, and less than [100] ms in position acquisition time, in both indoor and outdoor environment.
· The 5G system shall support UE to UE, and UE to Network multi-hop links in unicasting, multicasting, and broadcasting, for up to over [10] hops.
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