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[bookmark: OLE_LINK23]Abstract: This document provides a traffic scenario of Micro-environment service for IoE based smart community in the SID FS_REFEC.
6.X	Micro-environment services
[bookmark: _Toc519398093]6.x.1	Description
Environmental data information services have become an integral part of people's life. Market analysis report points out that 85% parents of 0~3-year-old infants pay more attention to changes of environmental quality, where 60% parents choose to travel according to the external environment. However, existing Internet weather applications have great limitations in real-time, effectiveness, and proximity. Urban micro-environmental services refer to real-time monitoring and feedback on various environmental indicators in the living environment of residents. Urban micro-environment monitoring can provide residents with comfort in daily living and traveling, and it is also a basic work for environmental protection.

Smart terminals (UEs of IoE) in the community integrate a number of environment sensors such as ambient light, air quality, ultraviolet intensity, noise intensity, temperature and humidity. By using multi-hop links to monitor environment quality within 50 meters in real-time, it perfectly solves the limitations of traditional environment monitoring. It also improves capacity of the cell by UE to UE proximity traffics, with enhanced resource and energy efficiency.

6.x.2	Assumptions
Co-located smart IoE terminals shares the environmental data (e.g., air pollution, ambient light, noise, ultraviolet, temperature and humidity), and street sight images. Local data aggregation is processed to determine environmental events such as pollution area, etc. The aggregated data includes for example an accurate pollution map being updated in real-time, in terms of both pollution intensity and change of location. By the distributed computation in network, the aggregated data is also: 1) broadcasted to neighbourhood consumer UEs, including smart phones and wearable devices to provide warning, tracking and prediction; 2) delivered to dedicated infrastructure controllers such as street lighting controller, etc.; 3) streamed to environment data centre for record and potential policy of actions. The data is also synchronized in the virtual scene to provide real-time and interactive visualization. 
Three categories of smart IoE terminals shall be supported under the above traffic pattern, with a network density higher than [0.2] node per square meter, and continuous proximity coverage of over [1] sq. km.
· Category I: smart IoE terminals with no access to power grid or external supply, having battery life of larger than 10 years, with an average data transmission rate of [12] messages/packets per minute, i.e., all other data expect for image and video.
· Category II: smart IoE terminals with reduced power supply, having battery life of at least 30 days with battery rechargeable by solar panel in one day. It shall be able to support a minimal user experience (e.g., user experienced data rate of [1] Mbps, E2E latency of [100] ms, lower availability of the network of [99%] in packet delivery ratio), i.e., all other data expect for video.
· Category III: smart IoE terminals with reliable power supply, e.g., having access to power grid. It shall be able to support high performance computing and communications, e.g., with average user experience data rate of over [50] Mbps (for supporting 360 high-definition video), and peak data rate of over [500] Mbps (for supporting AR/VR applications), E2E latency of [10]ms and reliability of [99.99%] in packet delivery ratio.

6.x.3	Potential Key Requirements
General
The 5G system shall support traffics of UE to UE multi-hop relay by broadcasting, unicasting, and multicasting, over arbitrary number of wireless hops.
The 5G system shall support traffics of UE to Network multi-hop relay, over arbitrary number of wireless hops.
The 5G system shall support reliable E2E user experience data rate, being independent of the number of wireless hops.
The 5G system shall support reliable E2E latency, being linear to the number of wireless hops.
The 5G system shall support switching between multi-hop broadcast, unicast, and multicast at UE relays of the same traffic, for delivering to multiple segments of the cell.
Note 1: the general requirements are shared among the traffic scenarios in SCC.
Low power operation
The 5G system shall support low power UEs operating as a leaf node attached to one or more full power UEs to reserve power.
Note 2: Low power UEs indicate Category I and II smart IoE terminals.
The 5G system shall support synchronized sleeping of low power UEs in order to maintain the connectivity when a low power UE is used as relay.
Relay selection
The 5G system shall support routing redundancy for every UE relay.
The 5G system shall support UE relay selection on hop-by-hop basis, based on both long-term cost metrics provided by gNB, and instantaneous relay availability decided by fast-changing channel status and buffer load.
The 5G system shall support the calculation of long-term cost metrics for relay selection, based on routing IDs assigned by gNB.
The 5G system shall support UE relay selection based on instantaneous relay availability including the current battery level.
Resource allocation
The 5G system shall support autonomous UE relay resource scheduling based on a semi-static resource pool allocated by gNB.
The 5G system shall support high power UEs to schedule the resource of low power UEs.
Note 3: High power UEs indicate Category III smart IoE terminals.
The 5G system shall support dynamic UE relay resource scheduling based on sensing, signalling and contention. 
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