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Abstract: This document proposes the criteria for use case grouping, and the identified Use Case Groups based on these criteria are also provided for further discussion.
 1.
Overview
SA1 has so far developed 59 use cases covering various scenarios and identified the related high-level potential requirements for each use case [1]. As indicated in the SMARTER status report [2], one of the main objectives of the Ad Hoc meeting is to group the use cases in order to identify the key families of use cases, consolidate potential requirements and prepare and consent to new SIDs for SMARTER step 3-4 [3]. 

The recent RAN 5G Workshop (Phoenix, USA, September 2015) received over 70 contributions. The Chairman’s summary (RWS-150073) [4] identified three emerging high level use cases for Next Generation Radio Technology:

· Enhanced Mobile Broadband

· Massive Machine Type Communications

· Ultra-reliable and Low Latency Communications

In this paper criteria are proposed for the identification and grouping of use cases from the SA1 SMARTER TR which have common characteristics. The identified Use Case Groups based on these criteria are also provided for further discussion.
2.
Discussion
As stated in the SMARTER SID [3], this study aims to “identify the market segments and verticals whose needs 3GPP should focus on meeting, and to develop the use cases and requirements that the 3GPP eco-system would need to support in the future”. It is therefore necessary to group the use cases based on the market segments and verticals, as well as the related business categories as shown below.
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Criterion #1: The primary use case grouping should be based on the related market segments, verticals, and business categories.

Note that the focus of this work is the identification of the use cases and requirements that cannot be met with current EPS that includes both RAN and CN. In order to identify the potential impact of the identified requirements on the EPS, it is critical to further sub-group the use cases based on the common service aspects, such as coverage, latency and data rates.
Criterion #2: The secondary use case grouping should be based on the common service aspects, such as coverage, latency and data rates.

2.1
The primary Use Case Groups based on Criterion #1
The identified use cases [1] are mainly related to the following market segments, verticals, and business categories:

· Enhanced mobile broadband

· Critical machine communications  

· Massive Machine Type Communications (Internet of things)
Several additional categories of use cases can be observed, which may be grouped together:
· Network operation

· Migration and interworking

Proposal 1: The primary use case groups include: 

- Group #1: Enhanced mobile broadband

- Group #2: Critical machine communications 
- Group #3: Massive Internet of Things
- Group #4: Network operation (including “migration and interworking”)
2.2
Group #1: Enhanced mobile broadband
The primary requirement in this group of use cases is higher date rates. The typical use cases include:

· UC 5.5: Mobile broadband for indoor scenario (section 5.5 in [1])

· UC 5.6: Mobile broadband for hotspots scenario (section 5.6 in [1])

· UC 5.7: On-demand networking (section 5.7 in [1])

· UC 5.10: Mobile broadband services with seamless wide-area coverage (section 5.10 in [1])

· UC 5.11: Virtual presence (section 5.11 in [1])

· UC 5.29: Higher user mobility (section 5.29 in [1])

· UC 5.30: Connectivity everywhere (section 5.30 in [1])

· UC 5.32: Improvement of network capabilities for vehicular case (section 5.32 in [1])

· UC 5.53: Vehicular Internet & infotainment (section 5.53 in [1])
All the use cases above require enhanced mobile broadband services in terms of higher data rates. Some use cases mainly require local coverage enhancements, including UC 5.5 and UC 5.11, while others require wide coverage enhancements. Furthermore, among wide coverage use cases UC 10, UC 29 and UC 53 also require high mobility support.
In addition, some other use cases in related categories may be included in this group:

· Lifeline communications

· UC 5.3: Lifeline communications / natural disaster (section 5.3 in [1])

· UC 5.31: Temporary Service for Users of Other Operators in Emergency Case (section 5.31 in [1])

· Broadcast like services

· UC 5.56: Broadcasting Support (section 5.56 in [1])

· UC 5.57: Ad-Hoc Broadcasting (section 5.57 in [1])

· UC 5.48: Provision of essential services for very low-ARPU areas (section 5.48 in [1])
· UC 5.49: Network capability exposure (section 5.49 in [1])

Proposal 2: Group #1: Enhanced mobile broadband, including four key families of use cases: broadband access in dense area, broadband access everywhere, high user mobility and other services. 
Note that further information on the key families of use cases in this group can be found in [5].

2.3
Group #2: Critical machine communications
The primary requirement in this group of use cases is ultra-high reliability. Among them, some also require ultra-low latency (e.g. UC 5.13 and UC 5.15), while others require ultra-high availability (e.g. UC 5.12 and UC 5.18). The use cases cover the applications in industrial control and remote control of drones, UAVs and vehicle, which either require ultra-high reliability with ultra-low latency or ultra-high availability & reliability. The use cases include:
· UC 5.1: Ultra-reliable communications (section 5.1 in [1])

· UC 5.12: Connectivity for drones (section 5.12 in [1])

· UC 5.13: Industrial control (section 5.13 in [1])

· UC 5.14: Tactile Internet (section 5.14 in [1])

· UC 5.15: Localized real-time control (section 5.15 in [1])

· UC 5.17: Extreme real-time communications and the tactile internet (section 5.17 in [1])

· UC 5.18: Remote control (section 5.18 in [1])

· UC 5.33: Connected vehicles (section 5.33 in [1])

· UC 5.45: Industrial factory automation (section 5.45 in [1])

· UC 5.46: Industrial process automation (section 5.46 in [1])

· UC 5.54: Local UAV collaboration (section 5.54 in [1])

Proposal 3: Group #2: Critical machine communications, including three key families of use cases: ultra-low latency, ultra-high reliability & ultra-low latency and ultra-high availability & reliability.  Note that these use cases may have significant impact on RAN.
Note that further information on the key families of use cases in this group can be found in [7].

2.4
Group #3: Massive Internet of Things

The primary requirement in this group of use cases is high device density. The use cases mainly cover the applications using machine type devices and sensors. Besides the various IoT use cases, several use cases are particularly related to the IoT type device managements. The use cases in this group include:

· UC 5.19: Light weight device configuration (section 5.19 in [1])

· UC 5.20: Wide area sensor monitoring and event driven alarms (section 5.20 in [1])

· UC 5.21: IoT Device Initialization (section 5.21 in [1])

· UC 5.22: Subscription security credentials update (section 5.22 in [1])

· UC 5.24: Bio-connectivity (section 5.24 in [1])

· UC 5.25: Wearable Device Communication (section 5.25 in [1])

· UC 5.40: Devices with variable data (section 5.40 in [1])

· UC 5.41: Domestic Home Monitoring (section 5.41 in [1])

· UC 5.42: Low mobility devices (section 5.42 in [1])

· UC 5.43: Materials and inventory management and location tracking (section 5.43 in [1])

· UC 5.44: Cloud Robotics (section 5.44 in [1])

· UC 5.59: Massive Internet of Things M2M and device identification (section 5.59 in [1])

All the use cases above require high device density support. In particular, some use cases require specific device management functions (e.g. UC 5.19 and UC 5.21).

Proposal 4: Group #3: Massive IoT, including three key families of use cases: smart wearables, sensor networks and internet of everything.  

Note that further information on the key families of use cases in this group can be found in [6].

2.5
Group #4: Network operation (including migration and interworking)
The group use cases introduce requirements particularly related to network operation. The use cases in this group include:

· Flexible functions and capabilities

· UC 5.2: Network Slicing (section 5.2 in [1])

· UC 5.9: Flexibility and scalability (section 5.9 in [1])

· UC 5.34: Mobility on demand (section 5.34 in [1])

· UC 5.35: Context Awareness to support network elasticity (section 5.35 in [1])

· UC 5.51: Network enhancements to support scalability and automation (section 5.51 in [1])

· New value creation

· UC 5.36: In-network caching (section 5.36 in [1])

· UC 5.38: ICN Based Content Retrieval (section 5.38 in [1])

· UC 5.39: Wireless Briefcase (section 5.39 in [1])

· Migration and interworking

· UC 5.4: Migration of Services from earlier generations (section 5.4 in [1])

· UC 5.16: Coexistence with legacy systems (section 5.16 in [1])

· UC 5.27: Multi-access network integration (section 5.27 in [1])

· UC 5.28: Multiple RAT connectivity and RAT selection (section 5.28 in [1])

· Enhancements and Optimisations

· UC 5.8: Flexible application traffic routing (section 5.8 in [1])

· UC 5.23: Access from less trusted networks (section 5.23 in [1])

· UC 5.26: Best Connection per Traffic Type (section 5.26 in [1])

· UC 5.37: Routing path optimization when server changes (section 5.37 in [1])

· UC 5.47: Service Continuity (section 5.47 in [1])

· UC 5.50: Low-delay speech coding (section 5.50 in [1])

· UC 5.52: Wireless Self-Backhauling (section 5.52 in [1])

· UC 5.55: High Accuracy Enhanced Positioning (ePositioning) (section 5.55 in [1])
· UC 5.58: Green Radio (section 5.58 in [1])

Proposal 5: Group #4: Network operation (including migration and interworking), including four key families of use cases: flexible functions and capabilities, new value creation, migration and interworking and enhancements & optimisations.  

3.
Conclusion
In this contribution main criteria are proposed by which the use cases in TR22.891 may be grouped. Those criteria have been applied produce the grouping proposed above. The number of groups is consistent with the guidance and objective in the SMARTER study item description. The structure lends itself to the incorporation of further use cases into the proposed groups, or to the addition of new groups for totally new vertical markets, in the future.  
Proposal: SA1 is asked to use this grouping for the production of new Study items and resulting Technical Reports for SMARTER in Release 14.  
It is interesting to note the similarity between the proposed Groups 1, 2, and 3 with the three “emerging” use cases from the RAN 5G Workshop. To allow SA1 work on SMARTER aligned with TSG RAN work and SA work on the related 5G topics [4], we propose the following building block study items in the separated documents:

· Enhanced Mobile Broadband [5]

· Massive Internet of Things [6]

· Critical Machine Communications (ultra-reliable and low latency) [7]
· Network operation (including Migration and Interworking) [8]
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Some use cases related to IoT are emerging on the market 





already and will expand in the coming years. 
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