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Abstract: This document proposes a potential grouping of use cases.
Discussion:

The FS_SMARTER SID includes the following description of the Phase 2 plan in the Objective.

Step 2: Identify and group together use cases with common characteristics 

Step 3: Select a few, e.g. 3-4, use cases (or groups of use cases with common characteristics) for further development

Note: Use cases identified as applicable for EPS can start new study/normative work item for EPS, but this is outside the scope of this work flow.

Step 4: Start new individual building block study items for each use case or group of use cases identified in Step 3 to further develop the use cases and their potential requirements, and capture desired system requirements and capabilities that apply across the different verticals.  This is essentially a horizontal view of the potential requirements to complement the vertical use cases.
Following these steps allows SA1 to break the 5G requirements development work load, and subsequent development work loads in other groups, into managable portions across multiple releases.  To meet the intent of these objections, this contribution proposes a grouping structure that allows flexibiltiy to select a subset of the groups (or sub groups) to move forward in the first iteration of Phase 2 studies and Rel 15 requirements.  

In preparation of for Phase 2 work on FS_SMARTER, use cases are grouped according to network capabilities that can readily be expanded into Phase 2 studies. Each group includes use cases with similar requirements, e.g., requirements on low latency, mobility management, as well as similar purposes, e.g., automation, IoT support.  Selecting a subset of these groups to elaborate in the initial Phase 2 studies will result in a useful suite of network capabilities that support various business models for 5G systems.  

The 59 use cases in TR 22.891 are proposed to be grouped as follows:

1. Ultra reliable communications – the group encompasses requirements to support services requiring high reliabiilty and low latency for near real time applications. As a fairly large group, further subdivisions are indicated to facilitate Phase 2 studies that may focus on particular aspects.  The use cases to be included are:

a. Real time service
i. 5.1 Ultra Reliable Communication
ii. 5.3 Lifeline communications
iii. 5.11
Virtual presence
iv. 5.14
Tactile Internet
v. 5.17
Extreme real-time communications and the tactile internet
b.  Automation communications 

i. 5.12
Connectivity for drones
ii. 5.13
Industrial Control
iii. 5.15
Localized real-time control
iv. 5.18
Remote Control

v. 5.44
Cloud Robotics

vi. 5.45
Industrial Factory Automation

vii. 5.46
Industrial Process Automation
c.  V2X 

i. 5.32
Improvement of network capabilities for vehicular case
ii. 5.33
Connected vehicles
iii. 5.53
Vehicular Internet & Infotainment
2.  Network flexibility – this group encompasses requirements for more flexibilty in terms of optimizing radio resources and network capabilities to optimally support a variety of services concurrently.  As a fairly large group, further subdivisions are indicated to facilitate Phase 2 studies that may focus on particular aspect.  The use cases included are:

a. 5.2 Network Slicing
i. 5.7
On-demand Networking
ii. 5.9
Flexibility and scalability
iii. 5.27
Multi Access network integration
iv. 5.35
Context Awareness to support network elasticity
v. 5.49
Network capability exposure
vi. 5.51
Network enhancements to support scalability and automation
vii. 5.52
Wireless Self-Backhauling
b.  Traffic routing

i. 5.8
Flexible application traffic routing
ii. 5.26
Best Connection per Traffic Type
iii. 5.28
Multiple RAT connectivity and RAT selection
iv. 5.37
Routing path optimization when server changes
3.  Backwards compatibility – this group encompasses requirements for compatibility and service continuity between 5G and previous generations of 3GPP systems.  The use cases included are:

a. 5.4 Migration of Services from earlier generations
b. 5.16
Coexistence with legacy systems
4.  Mobile broadband – this group encompasses requirements enhancing mobile broadband capabilities.  As a fairly large group, further subdivisions are indicated to facilitate Phase 2 studies that may focus on particular aspects.  The use cases included are:

a. Local area

i. 5.5
Mobile broadband for indoor scenario
ii. 5.6
Mobile broadband for hotspots scenario
b. Wide area

i. 5.10
Mobile broadband services with seamless wide-area coverage
c. Broadband everywhere

i. 5.29
Higher User Mobility
ii. 5.30
Connectivity Everywhere
iii. 5.54
Local UAV Collaboration
5.  Internet of Things – this group encompasses requirements to support various IoT applications.  As a fairly large group, further subdivisions are indicated to facilitate Phase 2 studies that may focus on particular aspect.  The use cases included are:

a. Sensors

i. 5.19
Light weight device configuration
ii. 5.20
Wide area sensor monitoring and event driven alarms
iii. 5.40
Devices with variable data
iv. 5.41
Domestic Home Monitoring
v. 5.43
Materials and inventory management and location tracking
vi. 5.59
Massive Internet of Things M2M and device identification
b. Security

i. 5.21
IoT Device Initialization
ii. 5.22
Subscription security credentials update
c. Personal Area Network

i. 5.24
Bio-connectivity
ii. 5.25
Wearable Device Communication
6.  Alternate access mechanisms – this group encompasses requirements for new network capabilities for providing access in non-traditional scenarios.  The use cases included are:
a. 5.23.
Access from less trusted networks
b. 5.31
Temporary Service for Users of Other Operators in Emergency Case
7.  Flexible mobility management – this group encompasses requirements for optimizing use of mobilty management resources for fixed devices (e.g., wireline replacement, IoT), low mobility devices (e.g., devices that seldom move or have a very limited range of mobility).  The use cases included are:

a. 5.34
Mobility on demand
b. 5.42
Low mobility devices
c. 5.47
SMARTER Service Continuity
8.  Data access – this group encompasses requirements for optimizing access to user or operator provided data in the network.  The use cases included are:

a. 5.36
In-network caching
b. 5.38
ICN Based Content Retrieval
c. 5.39
Wireless Briefcase
9.  Broadcast services – this group encompasses requirements to enhance broadcast capabilities.  The use cases included are:

a. 5.56
Broadcasting Support
b. 5.57
Ad-Hoc Broadcasting
10.  Energy efficiency – this group encompasses requirements for reducing the energy footprint of a wireless network.  The use cases included are:

a. 5.48
Provision of essential services for very low-ARPU areas
b. 5.58
Use Case for Green Radio
11. Miscellaneous – this group encompasses those use cases that are orthogonal to the other groups.  In terms of defining Phase 2 studies, these could potentially become an add on aspect of a study formulated around another group. The capabilities may be generally applicable to 5G services of many types.  The use cases included are:

a. 5.50
Low-delay speech coding
b. 5.55
High Accuracy Enhanced Positioning (ePositioning)
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Potential groupings of use cases
Use cases are grouped according to network capabilities that can readily be expanded into Phase 2 studies. Each group includes use cases with similar requirements, e.g., requirements on low latency, mobility management, as well as similar purposes, e.g., automation, IoT support. Ten potential groups are proposed with an 11th group of general capabilities orthogonal to other groups.
1. Ultra reliable communications – the group encompasses requirements to support services requiring high reliabiilty and low latency for near real time applications. As a fairly large group, further subdivisions are indicated to facilitate Phase 2 studies that may focus on particular aspects.  The use cases to be included are:

a. Real time service
i. 5.1 Ultra Reliable Communication

ii. 5.3 Lifeline communications
iii. 5.11
Virtual presence?
iv. 5.14
Tactile Internet
v. 5.17
Extreme real-time communications and the tactile internet
b.  Automation communications 

i. 5.12
Connectivity for drones

ii. 5.13
Industrial Control

iii. 5.15
Localized real-time control
iv. 5.18
Remote Control

v. 5.44
Cloud Robotics

vi. 5.45
Industrial Factory Automation

vii. 5.46
Industrial Process Automation

c.  V2X 

i. 5.32
Improvement of network capabilities for vehicular case

ii. 5.33
Connected vehicles

iii. 5.53
Vehicular Internet & Infotainment

2.  Network flexibility – this group encompasses requirements for more flexibilty in terms of optimizing radio resources and network capabilities to optimally support a variety of services concurrently.  As a fairly large group, further subdivisions are indicated to facilitate Phase 2 studies that may focus on particular aspect.  The use cases included are:

a. 5.2 Network Slicing

i. 5.7
On-demand Networking

ii. 5.9
Flexibility and scalability

iii. 5.27
Multi Access network integration

iv. 5.35
Context Awareness to support network elasticity

v. 5.49
Network capability exposure

vi. 5.51
Network enhancements to support scalability and automation

vii. 5.52
Wireless Self-Backhauling

b.  Traffic routing

i. 5.8
Flexible application traffic routing

ii. 5.26
Best Connection per Traffic Type

iii. 5.28
Multiple RAT connectivity and RAT selection

iv. 5.37
Routing path optimization when server changes

3.  Backwards compatibility – this group encompasses requirements for compatibility and service continuity between 5G and previous generations of 3GPP systems.  The use cases included are:

a. 5.4 Migration of Services from earlier generations

b. 5.16
Coexistence with legacy systems

4.  Mobile broadband – this group encompasses requirements enhancing mobile broadband capabilities.  As a fairly large group, further subdivisions are indicated to facilitate Phase 2 studies that may focus on particular aspects.  The use cases included are:

a. Local area

i. 5.5
Mobile broadband for indoor scenario

ii. 5.6
Mobile broadband for hotspots scenario

b. Wide area

i. 5.10
Mobile broadband services with seamless wide-area coverage

c. Broadband everywhere

i. 5.29
Higher User Mobility

ii. 5.30
Connectivity Everywhere

iii. 5.54
Local UAV Collaboration

5.  Internet of Things – this group encompasses requirements to support various IoT applications.  As a fairly large group, further subdivisions are indicated to facilitate Phase 2 studies that may focus on particular aspect.  The use cases included are:

a. Sensors

i. 5.19
Light weight device configuration

ii. 5.20
Wide area sensor monitoring and event driven alarms

iii. 5.40
Devices with variable data

iv. 5.41
Domestic Home Monitoring

v. 5.43
Materials and inventory management and location tracking

vi. 5.59
Massive Internet of Things M2M and device identification

b. Security

i. 5.21
IoT Device Initialization

ii. 5.22
Subscription security credentials update

c. Personal Area Network

i. 5.24
Bio-connectivity

ii. 5.25
Wearable Device Communication

6.  Alternate access mechanisms – this group encompasses requirements for new network capabilities for providing access in non-traditional scenarios.  The use cases included are:

a. 5.23.
Access from less trusted networks

b. 5.31
Temporary Service for Users of Other Operators in Emergency Case

7.  Flexible mobility management – this group encompasses requirements for optimizing use of mobilty management resources for fixed devices (e.g., wireline replacement, IoT), low mobility devices (e.g., devices that seldom move or have a very limited range of mobility).  The use cases included are:

a. 5.34
Mobility on demand

b. 5.42
Low mobility devices

c. 5.47
SMARTER Service Continuity

8.  Data access – this group encompasses requirements for optimizing access to user or operator provided data in the network.  The use cases included are:

a. 5.36
In-network caching

b. 5.38
ICN Based Content Retrieval

c. 5.39
Wireless Briefcase

9.  Broadcast services – this group encompasses requirements to enhance broadcast capabilities.  The use cases included are:

a. 5.56
Broadcasting Support

b. 5.57
Ad-Hoc Broadcasting

10.  Energy efficiency – this group encompasses requirements for reducing the energy footprint of a wireless network.  The use cases included are:

a. 5.48
Provision of essential services for very low-ARPU areas

b. 5.58
Use Case for Green Radio

11. Miscellaneous – this group encompasses those use cases are orthogonal to the other groups. In terms of defining Phase 2 studies, these could potentially become an add on aspect of a study formulated around another group. The capabilities may be generally applicable to 5G services of many types.  The use cases included are:

a. 5.50
Low-delay speech coding

b. 5.55
High Accuracy Enhanced Positioning (ePositioning)


