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Abstract: This document proposes editorial changes to SMARTER TS 22.261.
Summary
Current draft TS 22.261 has been reviewed and editorial updates are proposed.

***** START of CHANGE *****
[bookmark: _Toc473200022][bookmark: _Toc473205901]Introduction
The continuous need to support different kinds of UEs (e.g., for the Internet of Things (IoT)), services, and technologies is driving the technology revolution to a high performance and highly efficient 3GPP system. Significant drivers include the Internet of Things (IoT), Virtual Reality (VR), industrial control, ubiquitous on-demand coverage, as well as the opportunity to meet customized market needs. All of these factors require enhancements to the devices, services, and technologies well established by 3GPP. The key objective with the 5G system is to be able to support new deployment scenarios to address diverse market segments.
This document compiles requirements that define a 5G system.
The 5G system is characterised, for example, by:
- 	Support for multiple access technologies
- 	Scalable and customizable network 
-	Advanced (in comparison with 4G) Key Performance Indicators (KPIs) (e.g., availability, latency, reliability, user experienced data rates, area traffic capacity)
- 	Flexibility and programmability (e.g., network slicing, diverse mobility management, Network Function Virtualization)
- 	Resource efficiency (both user plane and control plane)
-	Seamless mobility in densely populated and heterogeneous environment
- 	Support for all kinds of real time and non-real time multimedia services and applications with advanced (in comparison with 4G) Quality of Experience (QoE) of mobile users
***** NEXT CHANGE *****
[bookmark: _Toc466915063][bookmark: _Toc467058172]3	Definitions, symbols and abbreviations
[bookmark: _Toc466915064][bookmark: _Toc467058173]3.1	Definitions
… …
Activity factor: Percentage value of the amount of simultaneous active UEs to the total number of UEs where active means the UEs are exchanging data with the network.
Area traffic capacity: The product of the user experienced data rate, the user density, and the activity factor.
Communication service availability (%): Percentage value of the amount of time the end-to-end communication service is delivered according to an agreed QoS, divided by the amount of time the system is expected to deliver the end-to-end service according to the specification in a specific area.
NOTE 1:  The end point in "end-to-end" is assumed to be the communication service interface.
NOTE 2:  The communication service is considered unavailable if it does not meet the pertinent QoS requirements. If availability is one of these requirements, the following rule applies: the system is considered unavailable in case an expected message is not received within a specified time, which, at minimum, is the sum of end-to-end latency, jitter, and survival time.
Direct network connection: One mode of network connection, where there is no relay UE between the device and the 5G network.
Direct device connection: The connection between two devices without any network entity in the middle.
End-to-end latency: The time that takes to transfer a given piece of information from a source to a destination, measured at the communication interface, from the moment it is transmitted by the source to the moment it is received at the destination.
Editor's Note: The definition of this term in the eV2X TS should be harmonised with this definition.
Hosted Service: A service containing the operator's own application(s) and/or trusted 3rd party application(s) in the Service Hosting Environment, which can be accessed by the user.
Indirect network connection: One mode of network connection, where there is a relay UE between the device and the 5G network.
Network slice: A set of network functions and corresponding resources necessary to provide the required telecommunication services and network capabilities.
NR: The new 5G radio access technology.
Priority service: A service that requires priority treatment based on regional/national or operator policies.
Private network: An isolated network deployment that does not interact with a public network.
Reliability (%):Percentage value of t The amount of sent network layer packets successfully delivered to a given node within the time constraint required by the targeted service, divided by the total number of sent network layer packets.
Satellite access: Direct connectivity between the user terminal and the satellite.
Service area: Geographic region where a 3GPP communication service is accessible. 
… …
***** NEXT CHANGE *****
[bookmark: _Toc473200027][bookmark: _Toc473205906]3.2	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
3D	Three Dimensional
4G	Forth Generation
5G	Fifth Generation
AR	Augmented Reality
E2E	End to End
eFMSS	Enhancement to Flexible Mobile Service Steering
FMSS	Flexible Mobile Service Steering
ICP	Internet Content Provider
IOPS	Isolated E-UTRAN Operation for Public Safety
IoT	Internet of Things
KPI	Key Performance Indicator 
MBB	Mobile BroadBand
MIoT	Massive Internet of Things
MNO	Mobile Network Operator
MPS	Multimedia Priority Service
MVNO	Mobile Virtual Network Operator
NGMN	Next Generation Mobile Networks
NR	New Radio
QoE	Quality of Experience
SEES	Service Exposure and Enablement Support
SST	Slice/Service Type
UAV	Unmanned Aerial Vehicle
UHD	Ultra High Definition
VR	Virtual Reality

***** NEXT CHANGE *****
[bookmark: _Toc473200028][bookmark: _Toc473205907][bookmark: _Toc466915095][bookmark: _Toc467058204]4	Overview
Unlike previous 3GPP systems that attempted to provide a 'one size fits all' system, the 5G system is expected to be able to provide optimized support for a variety of different services, different traffic loads, and different end user communities. Various industry white papers, most notably, the NGMN 5G White Paper [2], describe a multi-faceted 5G system capable of simultaneously supporting multiple specific combinations of reliability, latency, throughput, location accuracy, and availability. This technology revolution is achievable with the introduction of new technologies, both in access and the core, such as flexible, scalable assignment of network resources. In addition to increased flexibility and optimization, a 5G system needs to support stringent KPIs for latency, reliability, andthroughput, etc. Enhancements in the air interface contribute to meeting these KPIs as do enhancements in the core network, such as network slicing, in-network caching and hosting services closer to the end points.
A 5G system also supports new business models such as those for IoT and enterprise managed networks. Drivers for the 5G KPIs include services such as drone control, Augmented Reality (AR), and factory automation.  Network flexibility enhancements support self-contained enterprise networks, installed and maintained by network operators while being managed by the enterprise. Enhanced connection modes and evolved security facilitate support of massive IoT, expected to include tens of millions of devices sending and receiving data over the 5G network.
Flexible network operations are the mainstay of the 5G system.  The capabilities to provide this flexibility include network slicing, network capability exposure, scalability, and diverse mobility. Other network operations requirements address the necessary control and data plane resource efficiencies, as well as network configurations that optimize service delivery by minimizing routing between end users and application servers. Enhanced charging and security mechanisms handle new types of devices connecting to the network in different ways.
Mobile BroadBand (MBB) enhancements aim to meet a number of new KPIs. These pertain to high data rates, high density, high user mobility, highly variable data rates, and deployment and coverage. High data rates are driven by the increasing use of data for services such as streaming (e.g., video, music, and user generated content), interactive services (e.g., AR), and IoT (e.g., drone control). These services come with stringent requirements for user experienced data rates (including downlink and uplink) as well as associated requirements pertaining to latency to meet service performance expectations.  Additionally, increased coverage in densely populated areas such as sports arenas, urban areas, and transportation hubs has become essential for pedestrians and users in urban vehicles.  New KPIs on density enable both the transport of high volumes of data traffic per area (traffic density) and transport of data for a high number of connections (device density or connection density). Many 5G devices are expected to support a variety of services which exchange either a very large (e.g., streaming video) or very small (e.g., data burst) amount of data. The 5G system will handle this variability in a resource efficient manner.  All of these cases introduce new deployment requirements for indoor and outdoor, local area connectivity, wide area connectivity, and UEs travelling at high speeds.
Editor's Note: 5G devices can be changed if we agree to a new definition for UE.
Another aspect of 5G KPIs includes requirements for various combinations of latency and reliability, as well as higher accuracy for positioning. These KPIs are driven by support for both commercial and public safety services. On the commercial side, new use cases are expected for factory automation, industrial process automation, drone and other Unmanned Aerial Vehicle (UAV) control, AR, and more.  Services such as UAV controls will require more precise positioning information that includes altitude, speed, and direction, in addition to horizontal coordinates.
Support for Massive Internet of Things (MIoT) brings many new requirements in addition to those for the enhanced KPIs. The expansion of connected things introduces a need for significant improvements in resource efficiency in all system components (e.g., devices, radio, access network, core network).
***** NEXT CHANGE *****
[bookmark: _Toc473200040][bookmark: _Toc473205919]6.2	Diverse mobility management
[bookmark: _Toc473200041][bookmark: _Toc473205920]6.2.1	Description
A key feature of 5G is support for devices with different mobility management needs. 5G will support devices with a range of mobility management needs, including devices that are
-	stationary during their entire usable life (e.g., sensors embedded in infrastructure),
-	stationary during active periods, but nomadic between activations (e.g., fixed access),
-	mobile within a constrained and well-defined space (e.g., in a factory), and
-	fully mobilitymobile.
Moreover, some applications require the network to ensure seamless mobility of the UE so that mobility is hidden from the application layer to avoid interruptions in service delivery while other applications have application specific means to ensure service continuity. But these other applications may still require the network to minimize interruption time to ensure that their application-specific means to ensure service continuity work effectively.
With the ever-increasing multimedia broadband data volumes, it is also important to enable the offloading of IP traffic from the 5G network onto traditional IP routing networks via an IP anchor node close to the network edge. As the UE moves, changing the IP anchor node may be needed in order to reduce the traffic load in the system, reduce end-to-end latency and provide a better user experience.
The flexible nature of a 5G system will support different mobility management methods that minimize signalling overhead and optimize access for these different types of devices.
… …
***** NEXT CHANGE *****
[bookmark: _Toc473200044][bookmark: _Toc473205923]6.3	Multiple access technologies
[bookmark: _Toc473200045][bookmark: _Toc473205924]6.3.1	Description
The 5G system will support 3GPP access technologies, including one or more New Radio (NR) and E-UTRA as well as non-3GPP access technologies. Interoperability among the various access technologies will be imperative. For optimization and resource efficiency, the 5G system will select the most appropriate 3GPP or non-3GPP access technology for a service, potentially allowing multiple access technologies to be used simultaneously for one or more services active on a device.  New technology such as satellite and wide area base stations will increase coverage and availability. This clause provides requirements for interworking with the various combinations of access technologies.
… …
***** NEXT CHANGE *****
[bookmark: _Toc473200051][bookmark: _Toc473205930]6.4	Resource efficiency
[bookmark: _Toc473200052][bookmark: _Toc473205931]6.4.1	Description
5G introduces the opportunity to design a system to be optimized for supporting diverse devices and services. While support for IoT is provided by EPS, there is room for improvement in efficient resource utilization that can be designed into a 5G system whereas they are not easily retrofitted into an existing system. Some of the underlying principles of the potential service and network operation requirements associated with efficient configuration, deployment, and use of devices in the 5G network include bulk provisioning, resource efficient access, optimization for device originated data transfer, and efficiencies based on the reduced needs related to mobility management for stationary devices and devices with restricted range of movement.
As sensor and monitoring devices are deployed more extensively, the need to support devices that send data packages ranging in size from a small status update in a few bits to streaming video increases. A similar need exists for smart phones with widely varying amounts of data. Specifically, to support short data bursts, the network should be able to operate in a mode where there is no need for a lengthy and high overhead signalling procedure before and after small amounts of data are sent. The system will, as a result, avoid both a negative impact to battery life for the device and wasting signalling resources.
For small form factor devices it will be challenging to have more than 1 antenna due to the inability to get good isolation between multiple antennas. Thus these devices need to meet the expected performance in a 5G network with only one antenna.
Cloud applications like cloud robotics perform computation in the network rather than in the UE, which requires the system to have high data rate in the uplink and very low round trip latency. Supposed that high density cloud robotics will be deployed in the future, the 5G system need to optimize the resource efficiency for such scenario.
Additional resource efficiencies will contribute to meeting the various KPIs defined for 5G. Control plane resource efficiencies can be achieved by optimizing and minimizing signalling overhead, particularly for small data transmissions. Mechanisms for minimizing user plane resources utilization include in-network caching and application in a Service Hosting Environment closer to the end user. These optimization efforts contribute to achieving lower latency and higher reliability.
Diverse mobility management related resource efficiencies are covered in clause 6.2.
Security related resource efficiencies are covered in clause 8.8.
[bookmark: _Toc473200053][bookmark: _Toc473205932]6.4.2	Requirements
[bookmark: _Toc473200054][bookmark: _Toc473205933]6.4.2.1	General
The 5G system shall minimize control and user plane resource usage for data transfer from send only devices.
The 5G system shall minimize control and user plane resource usage for stationary device (e.g., lower signalling to user data resource usage ratio).
The 5G system shall minimize control and user plane resource usage for transfer of infrequent small data units.
The 5G system shall optimize the resource use of the control plane and/or user plane for transfer of small data units.
The 5G system shall optimize the resource use of the control plane and/or user plane for transfer of continuous uplink data that requires both high data rate (e.g., 10 Mbps) and very low end-to-end latency (e.g., 1-10 ms).
The 5G network shall optimize the resource use of the control plane and/or user plane to support high density connections (e.g., 1 million connections per square kilometre) taking into account, for example, the following criteria:
-	type of mobility support;
-	communication pattern (e.g., send only);
-	characteristics of payload (e.g., infrequent or not, small or large size data payload, etc.);
-	characteristics of application (e.g., provisioning operation, normal data transfer, etc.);
-	geographic location information of device;
-	timing pattern of data transfer (e.g., real time or non-delay sensitive).
The 5G system shall efficiently support service discovery mechanisms where devices can discover, subject to access rights:
-	status of other devices (e.g., sound on/off);
-	capabilities of other devices (e.g., the device is a relay device) and/or;
-	services provided by other devices (e.g., the device is a colour printer).
The 5G system shall be able to minimise the amount of wireless backhaul traffic (e.g., consolidating data transmissions to 1 larger rather than many smaller), when applicable (e.g., providing service in an area subject to power outages).
The 5G system shall support small form factor devices with single antenna.
NOTE:	Small form factor devices are typically expected to have the diagonal less than 1/5 of the lowest supported frequency wave length.
… …
***** NEXT CHANGE *****
[bookmark: _Toc473200076][bookmark: _Toc473205955]6.11	Context aware network
[bookmark: _Toc473200077][bookmark: _Toc473205956]6.11.1	Description
A variety of sensors such as accelerometer, gyroscope, magnetometer, barometer, proximity sensor, GPS, etc. can be integrated in a UE. Also, different applications running on the UE can have different communication needs (e.g., different traffic time). In addition, a UE can support different access technologies such as NR, E-UTRA, WLAN access technology, and fixed broadband access technology. The information gathered by sensors, the utilized access technologies, the application context, and the application traffic characteristics can provide useful information to the applications installed in the UE and can also help the 5G system utilize resources in an efficient and optimized way.
[bookmark: _Toc473200078][bookmark: _Toc473205957]6.11.2	Requirements
The 5G system shall support network resource utilization efficiently and network optimization based on system information, including:
-	network conditions, such as network load and congestion information;
-	information on served UEs such as access information (e.g., 3GPP access, non-3GPP access), cell type (e.g., macro cell, small cell), UE user experienced data rate;
-	application's characteristics (e.g., expected traffic over time);
-	information on prioritized communication such as user subscription profile and priority level, priority services (e.g., MPS, Emergency, and Public Safety), application used for priority communications (e.g., voice, video, and data) and traffic associated with priority communications (signalling and media);
-	subject to user consent, enhanced traffic characteristic of UE (e.g., Mobility information (e.g., no mobility, nomadic, spatially restricted mobility, full mobility), location, sensor-level information (e.g., direction, speed, power status, display status, other sensor information installed in the UE), application-level information (e.g., foreground applications, running background application, and user settings).
The 5G system shall support mechanisms to collect system information for network optimization within an operator configured time scale.
… … 
***** NEXT CHANGE *****
[bookmark: _Toc473200091][bookmark: _Toc473205970]6.16	Markets requiring minimal service levels
[bookmark: _Toc473200092][bookmark: _Toc473205971]6.16.1	Description
A key aspect of 5G system flexibility is the ability to support both the very high end markets as well as very low end markets. Some systems will be deployed in areas where there are constraints on energy resources (e.g., sporadic access to power supplies) and lower end user expectations for availability, reliability, and capacity. In such cases, the system needs additional flexibility to adapt power consumption needs based on fluctuations in power availability. The system should be efficient in order to provide essential services in harsh environments (e.g., far remote rural areas, very large territories) while taking into account the local constraints (adapting resources consumptions to long distances, dealing with variable conditions and possibly disconnections). Content delivery should be optimized in order to reduce constraints on transport networks, on low-end user devices (e.g., limited screen size, limited energy consumption), variable network conditions, and client profiles.
[bookmark: _Toc473200093][bookmark: _Toc473205972]6.16.2	Requirements
In constrained circumstances (e.g., reduced power supply), the 5G system shall be able to support a minimal user experience (e.g., user experienced data rate of [100] kbps, E2E latency of 50 ms, lower availability of the network of 95%).
The 5G system shall support centralized automation and management of the network in order to reduce local management tasks.
The 5G system shall support a mechanism to reduce data transfer rate at the cell edge for very large coverage area (e.g., 100 kbps for more than 100 km cell coverage, 1 Mbps for 100 km cell coverage).
The 5G system shall be able to give priority to services (e.g., e-Health) when resources are limited.
… … 
***** NEXT CHANGE *****
[bookmark: _Toc473200113][bookmark: _Toc473205992]7.4	Higher-accuracy network positioning
The use case family "higher accuracy positioning" is characterized by a high system requirement for network positioning accuracy. High network positioning accuracy includes requirements that the location information is acquired quickly, is reliable, and is available (e.g., it is possible to determine the position). In some cases it is also important to be able to send the location information to another device, e.g., a controller, if the location information cannot be processed or used locally.
One typical area where "higher-accuracy network positioning" is needed is collision avoidance of vehicles: every vehicle must be aware of its own position, the positions of near-by vehicles, and also their expected paths, to avoid collisions. On the factory floor, it is important to locate moving objects such as forklifts, or parts to be assembled.
Table 7.4-1 Performance requirements for higher-accuracy network positioning services.
	Service
	Position acquisition time
	Survival time
	Availability
	Dimension of service area
(note 1)
	Position accuracy
	Comments

	Mobile objects
on factory floor
	500 ms
	1 s
	99.,99%
	500 x 500 x 30 m
	0,5 m
	

	NOTE 1: 	Estimates of maximum dimensions; the last figure is the vertical dimension.
NOTE 2: 	All the values in this table are targeted values and not strict requirements.



… … 
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