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ANNEX. X.	Use of Multihop Relay in Smart City and Community Services
With the development of smart phones, mobile payment, internet of things, and artificial intelligence in recent years, the new Internet is rapidly moving toward Internet of Everything (IoE). With the 3GPP progress toward 5G wireless systems, the next generation Internet of Everything shall seamlessly connect people (smart phones and wearables), smart vehicles, and smart wireless sensors in an enclosed community setup, and smart cities at large.
Smart city and community has been a hot topic for municipalities world-wide, however many issues still exist. Traditional city and community services have been based either on pure virtual community on Internet, or offline entity services in the real-world. Online to offline cannot make community services smart, unified, or integrated.
The future smart city and community are to connect every people, transportation/vehicles, retailers, and various infrastructures, through real-time sensor networks and edge computing. Through a comprehensive city and community-sensing system based on massive IoE and real-time information processing, it can integrate all data and intelligent services of smart city and community, and provide real-time visualization. At the same time, it can deliver a variety of IoE services to both consumers and municipalities. 
Although individual segments including eMBB, mMTC (IoT), V2X, URLLC, etc. have been well studied in 3GPP, e.g., in the SMARTER, eV2X, and CAV, etc., IoE based smart city and community services shall provide an upgraded USER EXPERIENCE over any current IoT and eMBB applications. Therefore, it requires an interconnection and real-time processing of the individual segments to enable new services, where the use cases and related requirements have not been analyzed in 3GPP.
For example, in IoE based smart community, consumers shall be provided with intelligent services based on the real-time processing of IoE information from the sensors (things), vehicles, retailers and people, an integrated virtual scene environment that seamlessly combines the physical and virtual world.
· Micro-environment services: by massive sensor networks covering the community areas, micro-environment data can be acquired in real-time. Localized and accurate environment data analysis and tracking can be provided to neighbouring users and interested consumers of the community.
· Parking and transporting services: the IoE based smart community shall provide fully automatic vehicle parking and transportation, which will largely increase the space and time efficiency especially in dense urban living areas.
· Elders and children services: the IoE based smart community shall provide services to elders and children who may not be used to modern smart phones and computers, such services shall help to maintain the safety and wellness of the particular population and provide any emergency alarm to caretakers.
· Retailer services: the IoE based smart community shall provide consumers with an online-merge-offline experience of neighbourhood retailers, so that the real-time sight images, environment, merchant discounts are synchronized in the virtual scene, where consumers can also have enhanced shopping experience by the provide social media of real-time mixed reality.
In IoE based smart city, massive data representing real-time city IoE elements can be efficiently processed and merged to a virtual scene with accurate synchronization, which not only provides city management with intelligent real-time analysis and automatic controlling, but also an immersive on-site management experience.
· Urban infrastructure management: urban infrastructure including electricity and water supply, street lights, garbage bins, etc., plays an important role in providing citizens with civilized living. Authorities shall provide effective monitoring and maintenance of such urban infrastructure facilities.
· Environment and traffic management: environment and traffic conditions change dynamically in urban areas. Intelligent management closely monitors the real-time microscopic environment and traffic patterns, so as to identify any potential problems such as condensed pollution and major traffic jams. Traffic lighting, v2x services, and other environmental controlling mechanism can be trigger by the system, per authority policies.
· Industrial park management: most industrial parks have problems such as difficulties in finding parking lots, and difficulties in visiting specific hosts. Intelligent management of industrial parks creates a mixed reality platform for smart vehicle parking, visitor guidance, and host hospitality.
· Community management: in the urban community management, safety issues incur most concerns, crowd behaviour data shall be analysed in real-time through efficient edge computing and privacy control. Position tracking is provided to VIPs and any emergency or accidents shall be reported to any authorized recipients. 
· Tourism management: smart tourism management provides a real-time mixed reality platform for tourists to interact with real-world people, things, and merchants. It also provides authority with a real-time data view and intelligent analysis of the interested areas and attractions to the tourists. 
For the future smart cities and communities, convenient, accurate, and high-quality services will be the key features for developing the standards of future city and community operation. Smart city management presents a potential killer application to government and business for 3GPP systems with IoE, and smart community presents a potential killer application to consumers. New business opportunities can be expected, where network operators could charge based on the QoS and number of connections instead of pure bandwidth. In particular, use cases of smart community shall provide an upgraded IoE user experience over any current mobile Internet (eMBB) services. And use cases of smart city shall be focused on the city’s concrete needs and provide enhanced management efficiency over any current IoT (mMTC) based solutions. 
In most such use cases, an UE (e.g., a mobile phone or computing device, an IoT device, a servicing robot or autonomous vehicle, etc.) that presents either a smart city operator or controller, or a smart community consumer, shall be able to perform real-time information exchanging and distributed computing with any and all types of neighbouring UEs in close or large proximity, where the specific QoS granularity, traffic patterns, and proximity coverage range depend on individual use cases. 
Multihop UE-to-UE and UE-to-Nnetwork communications naturally can potentially become the mosta straightforward way to support such traffics and applications. By studying the proposed related use cases or traffic scenarios, new requirements onfeatures of 5GS may may be provided, and shall be  and quantified according to different levels of target user experience, . which Such new features may include any combination of the following features and functions: high density, real-time edge computing (network-controlled sidelinks), high data-rate, low latency, high reliability, high mobility, low power, high-precision positioning, ; and where more detailed requirements on the multi-hop wireless in future 3GPP releases can be drawn based on it.

