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[bookmark: _Toc408371056][bookmark: _Toc434174960][bookmark: _Toc434175667]6	Considerations
[bookmark: _Toc408371057][bookmark: _Toc434174961][bookmark: _Toc434175668]6.1	Considerations on security
Text to be provided.
[bookmark: _Toc408371058][bookmark: _Toc434174962][bookmark: _Toc434175669]6.2	Considerations on grouping of use cases

The use cases in Clause 5 can be grouped in the following categories;
enhanced Mobile Broadband (eMBB)
Higher Data Rates
5.5 Mobile broadband for indoor scenario
5.6 Mobile broadband for hotspots scenario 
5.56 Broadcasting Support (duplicate with NEO)
Higher Capacity
5.5 Mobile broadband for indoor scenario
5.6 Mobile broadband for hotspots scenario 
5.7 On-demand networking (duplicate with NEO)
5.10 Mobile broadband services with seamless wide-area coverage (duplicate with eV2X)
5.11 Virtual presence (duplicate in CriC) 
5.32 Improvement of network capabilities for vehicular case (duplicate with eV2X)
5.53 Vehicular Internet & Infotainment
5.56 Broadcasting Support (duplicate with NEO)
Enhanced ConnectivityDeployment and Coverage
5.5 Mobile broadband for indoor scenario
5.10 Mobile broadband services with seamless wide-area coverage (duplicate with eV2X)
5.11 Virtual presence (duplicate in CriC) 
5.30 Connectivity Everywhere
Higher User Mobility
5.6 Mobile broadband for hotspots scenario 
5.29 Higher User Mobility
5.32 Improvement of network capabilities for vehicular case (duplicate with eV2X)
5.53 Vehicular Internet & Infotainment

Critical communications (CriC)
Higher reliability and lower latency
5.1 Ultra reliable communication
5.11 Virtual presence (duplicate in eMBB)
5.18 Remote control
5.44 Cloud Robotics
5.45 Industrial Factory Automation
5.46 Industrial Process Automation 
5.50 Low-delay speech coding
5.54 Local UAV Collaboration
Higher reliability, higher availability and lower latency
5.12 Connectivity for drones
5.13 Industrial control
Very low latency
5.14 Tactile internet
5.15 Localized real-time control
5.17 Extreme real-time communications and the tactile Internet
Higher accuracy positioning
5.55 High Accuracy Enhanced Positioning (ePositioning) (duplicate with NEO)

Massive Internet of Things (MIoT)
Internet of Things
5.19 Light weight device configuration
5.21 IoT Device Initialization
5.22 Subscription security credentials update
5.40 Devices with variable data
5.41 Domestic Home Monitoring
5.59 Massive Internet of Things M2M and device identification
Smart Wearables
5.24 Bio-connectivity
5.25 Wearable Device Communication
Sensor Networks
5.20 Wide area monitoring and event driven alarms
5.42 Low mobility devices (duplicate with NEO)
5.43 Materials and inventory management and location tracking

Network operation (NEO)
System flexibility
5.2 Network slicing
5.3 Lifeline communications / natural disaster
5.8 Flexible application traffic routing
5.37 Routing path optimization when server changes
5.48  Provision of essential services for very low-ARPU areas
5.49 Network capability exposure
5.56 Broadcasting Support (duplicate with eMBB) 
5.57 Ad-Hoc Broadcasting
Scalability
5.9 Flexibility and scalability
5.35 Context Awareness to support network elasticity
5.51 Network enhancements to support scalability and automation
Mobility support
5.34 Mobility on demand
5.47 SMARTER Service Continuity
5.42 Low mobility devices (duplicate with Machine-to-machine and sensors)
Efficient content delivery
5.36 In-network caching
5.38 ICN Based Content Retrieval
5.39 Wireless Briefcase

Self-backhauling
5.52 Wireless Self-Backhauling
Access
5.7 On-demand networking (duplicate with eMBB)
5.23 Access from less trusted networks
5.26 Best Connection per Traffic Type
5.27 Multi Access network integration
5.28 Multiple RAT connectivity and RAT selection
5.31 Temporary Service for Users of Other Operators in Emergency Case
5.55 High Accuracy Enhanced Positioning (ePositioning) (duplicate with CriC)
5.58 Use Case for Green Radio
Migration and interworking
5.4 Migration of services from earlier generations
5.16 Coexistence with legacy systems

eV2X
5.10 Mobile broadband services with seamless wide-area coverage (duplicate with eMBB)
5.32 Improvement of network capabilities for vehicular case (duplicate with eMBB)
5.33 Connected vehicles

[bookmark: _Toc434174963][bookmark: _Toc434175670]6.3	Considerations on grouping of potential requirements
[bookmark: _Toc434174964][bookmark: _Toc434175671]6.3.1	Overview
In subclause 6.2, the use cases in this TR have been grouped into five groups, which have been further subgrouped into related families based on similar requirements.  In a few cases, use cases have been identified as being relevant to more than one of the primary groups.  The potential requirements associated with the use cases can be considered as mapping to the same groupings, such that in those cases where a use case maps to multiple primary groups, the requirements may be split between the primary groups.
The first three groups, eMBB, CriC, and MIoT, are based on commonality of requirements in support of a vertical service or market.  The group NEO includes requirements for the horizontal system aspects for the new 5G System.  The families reflect the variances in each group relative to the spider diagram found in [2] and other industry white papers.  These spider diagrams illustrate the need for a 5G system to be able to support optimized configurations for a diverse set of requirements, which may be in opposition.  For example, some configurations require support for high reliability and low latency while other configurations require support for support for low reliability and high latency.
Unlike previous 3GPP systems which attempted to provide a 'one size fits all' system, the 5G system is expected to be able to simultaneously provide optimized support for these different configurations through various means such as NFV, SDN, and network slicing.  This flexibility and adaptability is a key distinguishing feature of a 5G system.  

[bookmark: _Toc434174965][bookmark: _Toc434175672]6.3.1.1	Potential requirements for vertical groups (eMBB, MIOT, CriC, eV2X)

The following table collects potential service requirements from use cases related to verticals as examples to illustrate the main difference between verticals.




	Vertical group
	QoE and Peak data rate
	Latency
	Reliability
	Comm. efficiency
	Traffic density
	Conn. density
	UE speed
	Position accuracy
	Remarks

	Group
eMBB

	Very High data rate (e.g. peak rate 10 Gbps, up to 10 Gbps when the user is moving slowly, DL 300Mbps with DL 50Mbps, 100Mbps)
	Very low latency, low latency for high speed, reliable low-latency connectivity between aerial objects
	
	
	High traffic density (e.g
Tbps/ km2）
	High density for UE (e.g. 200-2500 /km2, 2000/km2, 50 active UEs simultaneously )
	0km/h to 500km/h ([1000km/h])
	
	Characterised by very high traffic, high bit rate. 
No Reliability needed, no accuracy need

	Group
CriC
	
	Realtime
low latency (e.g. as low as 1 ms end-to-end;
the case “Smart grid system”: less than 8 ms, Round trip latency less than [150 ms], low latency (~1 ms), UE-UE latency: low latency [1-10 ms], 0.5ms one-way delay, Round trip latency less than [150 ms])
	Ultra high  Reliability, high availability (e.g. limit the duration of service  interruption for mission critical traffic, Packet loss rate: as low as 1e-04; delivered in 8 ms, Realibity with Priority, Precedence, Preemption (PPP) mechanisms)
	
	high density distribution (e.g. 10k sensor /10sqkm)
	
	
	Precise position within [10 cm] in densely populated areas.
	Characterised by low latency, ultra high reliability

	Group
MIOT
	
	
	
	Coverage enhancement, Efficient resource and signalling to support low power, support devices (e.g., smart meter) with limited communication requirements and capabilities
	High density massive connections (e.g.1 million connections per square kilometre), to accept information from large numbers of locally dense devices, possibly simultaneously
	Low mobility (for majority of MTC cases except for inventory)
	
	High positioning accuracy in both outdoor and indoor scenarios (e.g., 0.5m)
	Difference with CC is: No low Latency

	Group
eV2X
	Medium Rate (10 of Mbps per device)
	Low latency (e.g. 1 millisecond end-to-end latency)
	High Reliability (nearly 100%)
	
	Medium traffic density
	Medium connection Density (e.g. the number of vehicles can exceed 10000 in scenarios with multiple lanes and multiple levels and types of roads)
	High mobility(e.g. up to 500 KM/h, absolute speed more than 200 km/h while relative speed more than 400 km/h).
	High positioning accuracy (e.g.  0.1 meters)
	V2X differs from eMBB due to its high reliability , lower rate , high speed and high positioning accuracy



Table 6.3.1.1 Summary of potential requirements from each vertical group of use cases 
