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6.3
Considerations on grouping of requirements
6.3.1
Collected potential requirements real time service 
6.3.1.1
Potential service requirements 
The following table collects potential service requirements for each use case.

Table 6.3.1.1

	
	
	
	
	
	
	
	
	
	
	

	5.1
	The 3GPP system shall support efficient multiplexing of mission critical traffic and nominal traffic 


	The 3GPP system shall limit the duration of service interruption for mission critical traffic.
	The 3GPP system shall support improved reliability and latency as defined in table 5.1.6.
	
	
	
	
	
	
	

	5.11
	The system shall provide high bandwidth (bidirectional) and low latency. In Office environments, this implies also a full indoor coverage.
	
	
	
	
	
	
	
	
	

	5.14
	The 3GPP system shall support high uplink data rate (tens of Mbps per device in a dense environment)
	The 3GPP System shall support very high reliability
	The 3GPP System shall support connections that are very difficult to block, modify, or hijack
	
	
	
	
	
	
	

	5.17
	The 3GPP system shall support 1ms one-way delay between mobile devices and devices in the nearby internet.  
	
	
	
	
	
	
	
	
	


6.3.1.2
Potential operational requirements

The following table collects potential operational requirements for each use case.

Table 6.3.1.2

	
	
	
	
	
	
	
	
	
	
	

	5.3
	Based on operator’s policy, the system shall be able to define minimal services necessary in case of disaster that are conditional on e.g. subscriber class (i.e. access class), communication class (i.e. emergency call or not), device type (i.e. Smart phone or IoT device), and application. Examples of those minimal services are communications from specific high priority users, emergency calls, and a disaster-message-board type of application that helps people reconnect with friends and loved ones in the aftermath of disasters.
	Those minimal services shall be available in case of disaster.
	During the recovery phase of disaster, the service continuity of those minimal services that start being provided should be ensured.
	
	
	
	
	
	
	

	<use case 2>
	
	
	
	
	
	
	
	
	
	


6.3.2
Consolidated potential requirements for automation communications
6.3.2.1
Consolidated potential service requirements

The following table collects consolidated potential service requirements for each use case group.

Table 6.3.2.1

	
	
	
	
	
	
	
	
	
	
	

	5.12
	The 3GPP system shall be able, in the context of Internet of Things, to provide best solutions for applications using, for example drones or robotics. All requirements are for end to end performance, defined as communications sent by source and communication received by target.
	The 3GPP system shall support:

-
Round trip latency less than [150 ms], including all network components. 

-
Due to consequences of failure being loss of property or life, reliability goal is [near 100%.] 

-
Reliability to be at the same level for current aviation Air Traffic Control (ATC). Link supports command and control of vehicles in controlled airspace. 

-
Priority, Precedence, Preemption (PPP) mechanisms shall be used to ensure sufficient reliability metrics are reached. 

-
Position accuracy within [10 cm] to avoid damage to property or life in densely populated areas.

-
Provide continuous wireless coverage, high speed uplink bandwidth at least [20Mbps], for a flying UE at low altitude of [10-1000] meters with the high speed as maximum as [300km/h].

	
	
	
	
	
	
	
	

	5.13
	The 3GPP system shall support very low latency (~1 ms)
	The 3GPP system shall support very high reliability
	The 3GPP system shall support very high availability
	The 3GPP system shall support high uplink data rate (tens of Mbps per device in a dense environment)
	
	
	
	
	
	

	5.15
	The 3GPP system shall support extremely high reliability and extremely low latency [1-10 ms] for data transmission.
	
	
	
	
	
	
	
	
	

	5.18
	All requirements are for end to end performance, defined as communications sent by source and communication received by target. The 3GPP system shall support:

-
Round trip latency less than [150 ms], including all network components.

-
High reliability for fast-moving end-users (e.g. 120km/h); reliability goal is [near 100%]

-
Seamless connection for fast-moving end-users.

-
Reliability to be at the same level for current aviation Air Traffic Control (ATC). Link supports command and control of vehicles in controlled airspace. 

-
Priority, Precedence, Preemption (PPP) mechanisms shall be used to ensure sufficient reliability metrics are reached. 

-
Position accuracy within [10 cm] to avoid damage to property or life in densely populated areas.
	
	
	
	
	
	
	
	
	

	5.44
	The 3GPP system shall support UEs of high density distribution to upload synchronized audio, video and data in real time.
	The 3GPP system shall support end to end latency lower than [10ms].
	
	
	
	
	
	
	
	

	5.45
	The 3GPP system shall support cycle times of [1ms to 2ms.] Within the cycle time, both uplink and downlink transactions must be executed. Additional margin is needed for the sensor/actuator to process the request.
	Transaction jitter should be [below 10usecs.]
	Reliability, measured as the fractions of transactions that cannot meet the latency or jitter constraints, should remain [below 10-9.]
	Each transaction should support a payload of 50 to 100 Bytes
	For factory automation, required range is up to [10-20m.]
	All transactions should be sufficiently integrity- and confidentiality-protected.
	
	
	
	

	5.46
	The 3GPP system shall support [10k sensor nodes within an area of 10sqkm.]
	Reliability for the transport of transactions, measured as the fractions of packet losses, should remain [below 10-5.]
	The 3GPP system shall support a [transaction latency of 50-100ms], defined as the overall cycle time between a sensor reading and action from process controller.
	The 3GPP system shall allow a battery powered sensor lifetime of multiple years while enabling a transaction rate of one every few seconds
	Transactions should be sufficiently integrity- and confidentiality-protected.
	
	
	
	
	


6.3.2.2
Consolidated potential operational requirements

The following table collects consolidated potential operational requirements for each use case group.

Table 6.3.2.2

	
	
	
	
	
	
	
	
	
	
	

	5.15
	The 3GPP system shall support self-organized dynamic networking for multi-hop localized network.
	
	
	
	
	
	
	
	
	

	<use case group 2>
	
	
	
	
	
	
	
	
	
	


6.3.3
Collected potential requirements for V2X
6.3.3.1
Potential service requirements

The following table collects potential service requirements for each use case.

Table 6.3.3.1

	5.32
	The network shall be able to support the High Definition Video 8K (streaming) service for users in vehicles with following performance indicators:

-
Average End User Throughput is [100] Mbps (DL)

-
Latency (end-to-end) is less than [1]s

-
Latency (over the air) is less than [200] ms

-
Speed is up to 100 km/h (from [4] Dense Urban)
	The network shall be able to support the High Definition Video (conversational) service for users in vehicles with following performance indicators:

-
Average End User Throughput greater than [10] Mbps (DL and UL)

-
Latency (end-to-end) less than [150] ms

-
Latency (over the air) less than [30] ms

-
Speed up to 100 km/h
	The network shall be able to support 4K/8K immersive interaction and 3D Cloud Computer Games service for users in vehicles with following performance indicators:

-
Average End User Throughput greater than [50-120] Mbps (DL or UL)

-
Latency (end-to-end) less than [7.5] ms

-
Latency (over the air) less than [1.5] msSpeed is up to 100 km/h.
	
	
	
	
	
	

	

	5.33
	The 3GPP system shall support very low latency (e.g., 1 millisecond end-to-end latency).


	The 3GPP system shall support very high reliability (e.g., nearly 100%).
	The 3GPP system shall support high uplink data rate per vehicle even in a dense environment (e.g., tens of Mbps per device in a dense environment).
	The 3GPP system shall support very high mobility (e.g., absolute speed more than 200 km/h while relative speed more than 400 km/h).
	The 3GPP system shall support data transmission from one point to multipoint (e.g. multicast and/or broadcast).
	The 3GPP system shall support high positioning accuracy (e.g.  0.1 meters)
	The 3GPP system shall support high density of connections for vehicles (e.g. the number of vehicles can exceed 10000 in scenarios with multiple lanes and multiple levels and types of roads)
	
	
	

	5.53
	The 3GPP system shall provide a consistent data rate that is high enough to support the chosen media:  

-
For internet browsing and general information at least [0.5Mb/sec]

-
For high quality music streaming at least [1Mb/sec]

-
For standard quality video streaming at least [5Mb/sec]

-
For high quality (up to UHD) video streaming at least [15 Mb/sec]
	Low latency is not critical for media streaming, however, a latency of no more than [100ms] for internet browsing shall be provided.
	The 3GPP system shall be able to deliver the required connection quality up to 200km/hr.
	The 3GPP system shall be capable of providing the required connection quality in densely populated roads where up to [2000] vehicles in a given service area [1km2] will be accessing data. The vehicles could be moving at speeds ranging from 0km/h (e.g. in a traffic jam) to 200km/h.
	
	
	
	
	
	


6.3.3.2
Potential operational requirements 
The following table collects potential operational requirements for each use case.

Table 6.3.3.2

	<use case 1>
	
	
	
	
	
	
	
	
	
	

	<use case 2>
	
	
	
	
	
	
	
	
	
	


6.3.4
Consolidated potential requirements for network slicing
6.3.4.1
Consolidated potential service requirements

The following table collects consolidated potential service requirements for each use case group.

Table 6.3.4.1

	<use 5.2
	The 3GPP System shall allow the operator to compose network slices, i.e. independent sets of network functions (e.g. potentially from different vendors)  and parameter configurations, e.g. for hosting multiple enterprises or MVNOs etc.
	The operator shall be able to dynamically slice the network to cater for different diverse use cases.
	The operator shall be able to identify certain terminals or groups of terminals and subscribers to be associated with a particular network slice.
	The 3GPP System shall be able to enable a UE to obtain service from a specific network slice e.g. based on subscription or terminal type.
	
	
	
	
	
	

	5.7
	The 3GPP system shall provide guaranteed user experience for mobile broadband services like live video in areas with a high UE density which requires user experienced data downlink rate of 300Mbps and uplink rate of 50Mbps in 200-2500 /km2 connection density.
	The 3GPP system shall provide consistent users experience when terminals enter the areas with a high UE density which requires user experienced data downlink rate of 50Mbps and uplink rate of 25Mbps in 2000/km2 connection density.
	
	
	
	
	
	
	
	

	5.27
	The future network shall be able to provide 3GPP services to the UE using various 3GPP and non-3GPP access networks (e.g. WLAN, Fixed broadband access, Bluetooth, etc).
	The future 3GPP system is expected to support at least:

-
Inter-system mobility between 3GPP and non-3GPP networks with optional session continuity, 

-
capability for the UE based on network control to select the access, 

-
simultaneous connection to different accesses, capability for the UE to access the 3GPP services provided by the 5G network using non-3GPP access e.g. FMSS…, 

-
authentication to access to future network through a non-3GPP access shall use 3GPP credentials.
	The future network shall enable the UE to simultaneously connect to the network via different non-3GPP and 3GPP accesses.
	The future network shall be able to manage the addition or dropping of the various accesses dynamically during the session according to the quality of the individual connections.
	For UEs simultaneously connected to the network via different non-3GPP and 3GPP accesses, the network shall support data transmissions that leverage both types of access.
	The future network shall be able to aggregate the UE data transfer via one access or a combination of accesses which may be operated by different mobile network operators.
	The future network shall be able to aggregate the UE data transfer via one access or a combination of accesses to provide the best user experience during an ongoing data transmission.
	The future network shall be able to support the interworking with fixed broadband network defined by BBF.
	The traffic from different subscribers using a non-3GPP access shall be isolated from each other.
	

	5.49
	The 3GPP system shall be able to support the existing network capability exposure.
	The 3GPP System shall be able to support to expose the 5G network information and capabilities to the 3rd party, such as the network slicing capability.
	
	
	
	
	
	
	
	

	5.51
	The system shall be able to guarantee the service experience of the subscribers when performing the network scaling and automation operation.
	The system shall be able to enhance the existing mechanisms, e.g. load balancing, network function selection, which are highly related with the effect of the network scalability and automation operation.
	
	
	
	
	
	
	
	


6.3.4.2
Consolidated potential operational requirements

The following table collects consolidated potential operational requirements for each use case group.

Table 6.3.4.2

	5.2
	The operator shall be able to create and manage network slices that fulfil required criteria for different markets or services.
	The 3GPP System shall be able to operate different network slices in parallel with isolation that e.g. prevents data communication in one slice to negatively impact services in other slices.
	The operator shall be able to authorize third parties to create, manage a network slice configuration (e.g. scale slices) via suitable APIs, within the limits set by the network operator.
	The 3GPP system shall support elasticity of network slice in term of capacity with no impact on the services of this slice or other slices.
	The 3GPP system shall be able to change the slices with minimal impact on the ongoing subscriber’s services served by other slices, i.e. new network slice addition, removal of existing network slice, or update of network slice functions or configuration.
	
	
	
	
	

	5.7
	The 3GPP system shall be able to adjust the network capacities dynamically based on the variation of demand and performance indicators.


	
	
	
	
	
	
	
	
	

	5.9
	The system shall be scalable to ensure that different levels of signalling and user plane demand can be handled.
	The system shall support dynamic utilization of resources (compute, network and storage resources) in more than one geographic area in order to serve the differing needs of the users in each geographic area, subject to operator policy.
	Using resources (compute, network and storage resources) in more than one geographic area by the system shall be supported without requiring manual re-configuration of neighbouring nodes, without service disruption, and while avoiding additional signalling due to unnecessary UE’s re-attachments (e.g. due to loss of call state information in the network).
	The system shall also support foreseen rapid increases in signalling and user plane demand with a lead time that can be as low as 5 minutes.
	
	
	
	
	
	

	5.27
	The 3GPP network shall be able to integrate fixed and wireless access management and provide an efficient provision of services over 3GPP and non-3GPP accesses.
	
	
	
	
	
	
	
	
	

	5.35
	The 3GPP system shall enable elastic configuration of the network based on system information, including:

-
Instantaneous network conditions, such as serving RATs (macro cell, small cell, WiFi), network load information and congestion levels;

-
Application’s user characteristics, such as mobility type (high mobility, low mobility, no mobility), expected traffic over time, location)
	The system shall support a secure mechanism to collect system information while ensuring end-user and application privacy.
	The system shall support a mechanism to collect the information in a timely manner to enable optimized network elasticity regarding resource use based on accurate context information.
	
	
	
	
	
	
	

	5.52
	5G Radio Interface Technology (RIT) shall be designed with features and optimizations to provide a backhaul function.
	The system shall support flexible partitioning of resources between access and backhaul functions when supported in a common band, including quasi-static provisioning of separate access and backhaul resources, and dynamic allocation of access and backhaul resources, e.g., based on current local conditions. 



	The system shall support autonomous neighbour discovery and link setup, self configuration of addressing and forwarding plane, and autonomous integration into core/OAM.
	The system shall support use of multiple RITs to increase service availability and network resiliency.
	The system shall support multihop wireless network topologies.
	The system shall support network topologies with redundant connectivity and paths to minimize service disruptions due to network dynamics.
	The system shall support dynamic adaptation to topology changes (e.g., due to node additions, node failures, link fluctuations.)


	
	
	


6.3.5
Collected potential requirements for traffic routing optimization
6.3.5.1
Potential service requirements

The following table collects potential service requirements for each use case.

Table 6.3.5.1

	5.37
	Subject to the service agreement between the operator and the service provider, the 3GPP network shall enable hosting of services (including both MNO provided services and 3rd party provided services) closer to the end user to improve user experience and save backhaul resources.
	The 3GPP network shall be able to support routing of data traffic to the entity hosting services closer to the end user for specific services of a UE.
	The 3GPP network shall support efficient user-plane paths between a UE and the entity hosting the service closer to the end user even if the UE changes its location during communication.
	The 3GPP network shall be able to support charging, QoS, and Lawful Interception (LI) for services hosted closer to the end user.
	
	
	
	
	
	

	<use case 2>
	
	
	
	
	
	
	
	
	
	


6.3.5.2
Potential operational requirements

The following table collects potential operational requirements for each use case.

Table 6.3.5.2

	5.8
	Subject to operator’s policy and/or based on application needs, the 3GPP network shall support efficient user-plane paths between UEs attached to the same network, even if the UEs change their location during communication.
	Subject to operator’s policy and/or based on application needs, the 3GPP network shall support efficient user-plane paths between a UE attached to the mobile network and communication peers outside of the mobile network (e.g. Internet hosts).
	
	
	
	
	
	
	
	

	5.26
	Subject to operator’s policy, the 3GPP network shall provide a mechanism such that a specific traffic type (from a specific application or service) to/from a UE can be routed via specific RAN nodes, and traffic in one RAN node can be offloaded towards a defined IP network close to the UE's point of attachment to the access network, while other traffic type to/from that same UE is not offloaded.
	
	
	
	
	
	
	
	
	

	5.28
	The <5G system> shall be able to provide data transmission by using both the <5G New RATs> and E-UTRA simultaneously.
	The <5G system> shall be able to select a radio access (either a <5G New RAT> or E-UTRA) to assign each data flow, taking into account e.g. service, traffic characteristics, radio characteristics, and UE’s moving speed.
	
	
	
	
	
	
	
	


6.3.6
Consolidated potential requirements

6.3.6.1
Consolidated potential service requirements for backwards compatibility
The following table collects consolidated potential service requirements for each use case group.

Table 6.3.6.1

	5.4
	The <5G system> shall be able to support the following services defined in previous releases of EPS, e.g. to fulfil regulatory requirements:

IMS based Voice, Video and Messaging.

Location services

Public Warning System
	Examples of services not required for support in a <5G system>:

CS voice service continuity and/or fallback to GSM or UMTS (i.e. seamless handover)
	
	
	
	
	
	
	
	

	5.16
	The <5G system> shall be able to support a UE with a <5G> subscription roaming into a <5G> Visited Mobile Network with roaming agreement with the <5G> Home Mobile Network. The <5G system> shall be able to set up home network provided data connectivity as well as visited network provided data connectivity.
	The <5G system> shall be able to support a UE with a <5G> subscription roaming into a EPS Visited Mobile Network with roaming agreement with the Home Mobile Network. The <5G system> shall be able to set up home network provided data connectivity as well as visited network provided data connectivity.
	The <5G system> shall be able to support seamless handover and Inter System Mobility between<5G> RAT(s) and E-UTRAN..
	Seamless Handover between the <5G> RAT(s) and GERAN or UTRAN is not required.
	The <5G system> shall be able to provide at least the same level of security as EPS (confidentiality and integrity).
	
	
	
	
	


6.3.6.2
Consolidated potential operational requirements

The following table collects consolidated potential operational requirements for each use case group.

Table 6.3.6.2

	5.4
	The <5G system> shall be able to support the following operational requirement defined in previous releases of EPS:

RAN Sharing
	
	
	
	
	
	
	
	
	

	5.16
	The <5G system> shall be able to support that the operator can limit access to its services for a roaming subscriber with a <5G> capable UE and subscription, i.e. when <5G> SLA is not in place yet.
	
	
	
	
	
	
	
	
	


6.3.7
Collected potential requirements

6.3.7.1
Potential service requirements for local area  mobile broadband
The following table collects potential service requirements for each use case.

Table 6.3.7.1

	5.5
	The 3GPP system shall support user experienced data rate up to Gbps of level.
	The 3GPP system shall support user peak data rate at tens of Gbps;
	The 3GPP system shall support the whole traffic volume in the area at least the level of Tbps/ km2.
	The 3GPP system shall support very low latency for user experienced data exchange.
	
	
	
	
	
	

	5.6
	The 3GPP system shall support the user experienced data rate up to Gbps of level while the user is moving slowly.
	The 3GPP system shall support the peak data rate at tens of Gbps while the user is moving slowly.
	The 3GPP system shall support the whole traffic volume in the area at least the level of Tbps/ km2.
	
	
	
	
	
	
	


6.3.7.2
Potential operational requirements

The following table collects potential operational requirements for each use case.

Table 6.3.7.2

	5.6
	The 3GPP system shall support flexible and efficient backhaul especially outdoor
	
	
	
	
	
	
	
	
	

	<use case 2>
	
	
	
	
	
	
	
	
	
	


6.3.8
Consolidated potential requirements

6.3.8.1
Consolidated potential service requirements for wide area local broadband
The following table collects consolidated potential service requirements for each use case group.

Table 6.3.8.1

	5.10
	For wide area coverage, the system shall support user experienced data rate for mobile broadband services anytime and anywhere, e.g., 100Mbps.
	The system shall support fast-moving end-users, e.g., 500km/h.
	The system shall support high connection density for high speed scenarios, e.g., 500 active UEs simultaneously.
	The system shall support low latency for high speed scenario.
	
	
	
	
	
	

	<use case group 2>
	
	
	
	
	
	
	
	
	
	


6.3.8.2
Consolidated potential operational requirements

The following table collects consolidated potential operational requirements for each use case group.

Table 6.3.8.2

	<use case group 1>
	
	
	
	
	
	
	
	
	
	

	<use case group 2>
	
	
	
	
	
	
	
	
	
	


6.3.9
Collected potential requirements

6.3.9.1
Potential service requirements for broadband everywhere
The following table collects potential service requirements for each use case.

Table 6.3.9.1

	5.29
	The 3GPP system shall support enhanced mobile broadband services in fast moving vehicles (e.g. up to 500 km/h) with enhanced user experience.
	500 km/h) with enhanced user experience. 

The 3GPP system shall support enhanced connectivity services in fast moving airplanes (e.g. up to 1000 km/h) with enhanced user experience.
	
	
	
	
	
	
	
	

	5.30
	The 3GPP system shall be able to provide aerial object with reliable mobile broadband connectivity.
	The 3GPP system shall be able to provide nautical object with reliable mobile broadband connectivity.
	The 3GPP system shall be able to provide reliable low-latency connectivity between aerial objects.
	
	
	
	
	
	
	


6.3.9.2
Potential operational requirements

The following table collects potential operational requirements for each use case.

Table 6.3.9.2

	5.29
	The 3GPP system shall be able to provide the mobile broadband service in fast moving vehicles with enhanced system experience.
	The 3GPP system shall be able to provide the airplanes connectivity service with enhanced system experience.
	
	
	
	
	
	
	
	

	5.54
	The 3GPP system shall support:

-
Latency of [10 ms] as collaboration requires vehicle altitude and position control loops to synchronize. Latency is required on the order of the control loop bandwidths.

-
Near [100%] reliability as instability and crashing of UAV could result from loss of communications.  Control functions depend on this communication.  

-
Security to be provided at the level for current aviation Air Traffic Control (ATC) for command and control of vehicles in controlled airspace.

-
Priority, Precedence, Preemption (PPP) needed as failure to transmit communications in reliable and timely manner could result in loss of property or life. 

-
Position accuracy within [10 cm] due to multiple UAVs that may need to collaborate in close proximity to one another.
	
	
	
	
	
	
	
	
	


6.3.10
Consolidated potential requirements

6.3.10.1
Consolidated potential service requirements for IoT sensors
The following table collects consolidated potential service requirements for each use case group.

Table 6.3.10.1

	5.19
	The 3GPP System shall be able to support devices (e.g., smart meter) with limited communication requirements and capabilities (e.g., devices without an IMS client).
	The 3GPP System shall support a lighter weight signalling for device configuration (i.e., service parameters) than is currently available in EPS.  
	
	
	
	
	
	
	
	

	5.20
	The 3GPP System shall support efficient transfer of infrequent uplink data for low power devices which only participate in mobile-originated communication scenarios.
	The 3GPP System shall support a resource efficient mechanism to provide service parameters and activate groups of low power devices.
	The system shall support significantly increased device power efficiency (e.g., battery life up to more than 10 years).
	The system shall support efficient data transmission with limited resource and signalling cost.
	The system shall support high density massive connections (e.g.1 million connections per square kilometre) in a cost-effective manner.
	The system shall support significant coverage enhancement (e.g., 20dB better coverage than Rel 99 GPRS system).
	
	
	
	

	5.40
	The 3GPP System shall be efficient and flexible for both low throughput short data bursts and high throughput data transmissions (e.g., streaming video) from the same device.
	The 3GPP system shall support efficient signaling mechanisms (e.g., signaling is less than payload).
	The 3GPP system shall reduce signaling overhead for security needed for short data burst transmission, without reducing the security protection provided by 4G 3GPP Systems.
	
	
	
	
	
	
	

	5.41
	The 3GPP system shall provide for the support of a UE connected to remote monitoring (that suits home monitoring/control) and includes: Static mobile, Group connection, Normal data service and service for low volume, low frequency updates.
	The low volume, low frequency update service shall allow messages up to 256 octets per message.

IoT Security is provided only by the connected UE. Further security measures are for implementation at the IoT level applications.
	
	
	
	
	
	
	
	

	5.43
	The 3GPP System shall support a resource efficient mechanism to accept information from large numbers of locally dense devices, possibly simultaneously.
	The 3GPP System shall support mechanisms to enable sufficient indoor and outdoor coverage (e.g., 20dB better coverage than legacy Rel 99 GPRS system) for a large number of locally dense low power devices.
	The 3GPP System shall support a mechanism to manage resource (e.g., radio resources) sharing by large numbers of locally dense devices efficiently.
	The 3GPP system shall support communication service for high density of devices up to (e.g., 1 million devices per km2), with high mobility at minimum of 100 km/h and with reduced battery consumption.
	The 3GPP system shall support high positioning accuracy in both outdoor and indoor scenarios (e.g., 0.5m).
	
	
	
	
	

	5.59
	The 3GPP system shall support network servers/applications and devices to identify, address and reach other devices, in a consistent manner independently of how these devices are connected.
	3GPP radio access, however it can be identified by the 3GPP system. Definition of device is FFS.
	
	
	
	
	
	
	
	


6.3.10.2
Consolidated potential operational requirements

The following table collects consolidated potential operational requirements for each use case group.

Table 6.3.10.2

	5.20
	The 3GPP System shall support a mechanism which provides an appropriate and efficient authentication mechanism for low power devices.     
	The 3GPP System shall support a mechanism which provides appropriate and efficient confidentiality and integrity protection for mobile originated transfer from low power devices.     
	
	
	
	
	
	
	
	

	5.43
	The 3GPP System shall support a mechanism which provides efficient authentication for low power devices.
	The 3GPP System shall support a mechanism which provides appropriate confidentiality and integrity protection for data from low power devices.
	The 3GPP System shall support a mechanism to efficiently manage one or more devices associated with a service (e.g., inventory tracking service).
	The 3GPP System shall support roaming.
	
	
	
	
	
	

	5.59
	The 3GPP system shall support connection densities of [200,000 / km2]. Here connection density reflects active devices that are exchanging data, assuming a single operator in the considered area.
	
	
	
	
	
	
	
	
	


6.3.11
Collected potential requirements

6.3.11.1
Potential service requirements for IoT security
The following table collects potential service requirements for each use case.

Table 6.3.11.1

	5.21
	The 3GPP System shall support a secure mechanism (e.g. a factory installed certificate) that enables a device (e.g. IoT device) that has not been provided with a 3GPP subscription to establish access to a 3GPP network.
	The 3GPP network shall support a secure mechanism to remotely provide the device with a particular 3GPP subscription and other, third party provided, device configuration credentials when the device was not previously provided with a 3GPP subscription.
	
	
	
	
	
	
	
	

	5.22
	The 3GPP System shall support a secure mechanism to update the subscription security credentials for an IoT device.
	The 3GPP System shall support a secure way of storing subscription security credentials in the IoT device.
	
	
	
	
	
	
	
	


6.3.11.2
Potential operational requirements

The following table collects potential operational requirements for each use case.

Table 6.3.11.2

	<use case 1>
	
	
	
	
	
	
	
	
	
	

	<use case 2>
	
	
	
	
	
	
	
	
	
	


6.3.12
Consolidated potential requirements

6.3.12.1
Consolidated potential service requirements for personal area network
The following table collects consolidated potential service requirements for each use case group.

Table 6.3.12.1

	5.24
	The 3GPP System shall support a mechanism that provides security, authentication and authorization for UEs which only support 3GPP device-to-device communication.
	The 3GPP System shall support efficient transfer of data for UEs which only support 3GPP device-to-device communication.
	The 3GPP system shall support a mechanism that allows the network to be aware of the UEs operating with assistance from a UE-to-network relay.
	
	
	
	
	
	
	

	5.25
	The 3GPP system shall support an UE (e.g wearable device) to access to the 3GPP network directly, or via an authorized UE (e.g. smart phone) when the two UEs are within a short range communication (e.g., less than [TBD]m).
	The 3GPP system shall be able to support service continuity for an UE when it changes from direct access to indirect access via another UE, and vice versa.
	The 3GPP system shall optimize the battery consumption of an UE, whether it’s connected to the network directly or via another UE.
	The 3GPP system shall support data transmission in secure manner for an UE, when it’s connected to the network via another UE.
	
	
	
	
	
	


6.3.12.2
Consolidated potential operational requirements

The following table collects consolidated potential operational requirements for each use case group.

Table 6.3.12.2

	5.25
	The UE of wearable device, which can be connected to the 3GPP network directly and via another UE, should have a subscription associated to its own subscriber’s identity (e.g. IMSI) with mobile operator.
	
	
	
	
	
	
	
	
	

	<use case group 2>
	
	
	
	
	
	
	
	
	
	


6.3.13
Collected potential requirements for alternate access mechanisms
6.3.13.1
Potential service requirements

The following table collects potential service requirements for each use case.

Table 6.3.13.1

	5.23
	Subject to regulatory requirements, the UE may use a temporary identifier for initial attach that hides its long-term identity. The home network shall be able to associate this temporary identifier to the long-term identity.
	
	
	
	
	
	
	
	
	

	<use case 2>
	
	
	
	
	
	
	
	
	
	


6.3.13.2
Potential operational requirements

The following table collects potential operational requirements for each use case.

Table 6.3.13.2

	5.31
	Subject to regulatory requirements, 3GPP system shall be able to support temporary service for users of other than home operators as temporary users in emergency case by serving operator policy.
	Subject to regulatory requirements, 3GPP system shall be able to support defining the limited set of necessary communication services and acceptable terminal features for temporary users by serving operator policy.
	3GPP system shall maintain an appropriate level of communications security for temporary service.
	
	
	
	
	
	
	

	<use case 2>
	
	
	
	
	
	
	
	
	
	


6.3.14
Consolidated potential requirements for flexible mobility management
6.3.14.1
Consolidated potential service requirements

The following table collects consolidated potential service requirements for each use case group.

Table 6.3.14.1

	5.34
	The 3GPP system shall enable operators to define different levels of mobility support for different UEs.
	Mobility support consists of providing none, any one or any combination of the following:

-
minimizing packet loss during inter- and/or intra-RAT cell changes, 

-
maintaining the same IP address assigned to a UE across different cells,

-
minimizing interruption time until a UE can continue to communicate with a potentially different IP address (in case the same IP address is not maintained during a mobility event).
	The 3GPP system shall enable operators to update the level of mobility support provided for a UE.
	
	
	
	
	
	
	

	5.42
	The 3GPP System shall support a mechanism to accept information from large numbers of stationary devices with reduced mobility management (e.g., handover support, idle mode mobility management).
	The 3GPP System shall support a resource efficient mechanism to provide information to a stationary device.
	
	
	
	
	
	
	
	


6.3.14.2
Consolidated potential operational requirements

The following table collects consolidated potential operational requirements for each use case group.

Table 6.3.14.2

	5.42
	The 3GPP System shall provide resource efficient support for stationary devices with reduced mobility management (e.g., handover support, idle mode mobility management).
	
	
	
	
	
	
	
	
	

	5.47
	Subject to operator’s policy, the 3GPP system shall be able to change the IP anchoring point for a UE with minimal impact on the user experience.


	
	
	
	
	
	
	
	
	


6.3.15
Consolidated potential requirements

6.3.15.1
Potential service requirements for data access
The following table collects potential service requirements for each use case.

Table 6.3.15.1

	5.36
	The 3GPP network shall be able to efficiently deliver or forward content from in-network entities controlled by the operator.
	The 3GPP system shall provide charging, Lawful Interception (LI) and QoS differentiation for content delivered from an in-network entity.
	
	
	
	
	
	
	
	

	<use case 2>
	
	
	
	
	
	
	
	
	
	


6.3.15.2
Potential operational requirements

The following table collects potential operational requirements for each use case.

Table 6.3.15.2

	5.38
	The 3GPP system shall efficiently support a mobile optimised ICN/CCN protocol.
	The 3GPP system shall support flexible placement of ICN/CCN caches by enabling flexible user-plane termination (including user-plane termination at the base station).
	The 3GPP system shall support efficient transport of a mobile optimised ICN/CCN protocol via the 5G and evolved LTE radio.
	The 3GPP system shall provide charging, LI and QoS support for the ICN/CCN protocol.
	
	
	
	
	
	

	5.39
	The 3GPP system shall support the ability to securely store the personal data information/files of a user in such a way that they are retrievable with no perceptible delay to the user.
	The 3GPP System shall support a mechanism to control the upload and download of personal information/files between the 3GPP device and a server in the network (e.g., Flat Distributed Personal Cloud).
	
	
	
	
	
	
	
	


6.3.16
Consolidated potential requirements

6.3.16.1
Consolidated potential service requirements broadcast services
The following table collects consolidated potential service requirements for each use case group.

Table 6.3.16.1

	5.56
	The 3GPP system shall support an interface from external Broadcasters’ management systems.
	The 3GPP system shall be able to reserve groups of resources for Broadcast channels
	The 3GPP system shall be able to support broadcast of lossless state of the art video streams such as 4k UHD.
	The 3GPP device shall be able elect to receive a reduced quality version of the broadcast for display on their device screen (typically less than 12”) or a full quality version of the same channel for presentation  to a video presentation monitor (typically much larger than their device , ie:32” to 72”screen size)
	The 3GPP System shall allow the UE to receive broadcasts selected by the user (from the Broadcaster’s management system) in accordance with any appropriate authorisations by the Broadcaster.
	
	
	
	
	

	5.57
	The 3GPP system shall support an interface from an external Ad-Hoc Broadcast management system that manages broadcast requests.
	The 3GPP system shall be able to reserve groups of resources temporarily for scheduled Ad-Hoc Broadcasts.
	The 3GPP System shall allow the UE to receive broadcasts selected by the user (from the Ad-Hoc Broadcast management system) in accordance with any appropriate authorisations.
	
	
	
	
	
	
	


6.3.16.2
Consolidated potential operational requirements

The following table collects consolidated potential operational requirements for each use case group.

Table 6.3.16.2

	<use case group 1>
	
	
	
	
	
	
	
	
	
	

	<use case group 2>
	
	
	
	
	
	
	
	
	
	


6.3.17
Consolidated potential requirements for energy efficiency
6.3.17.1
Potential service requirements

The following table collects potential service requirements for each use case.

Table 6.3.17.1

	5.48
	The 3GPP system shall support network sharing with capabilities for operators to set parameters for resource sharing both on demand and dynamically.
	The 3GPP system shall provide efficient support for low or no mobility UEs (e.g. up to 50 km/h).
	The 3GPP system shall support very efficient use of the control plane (e.g., cooperation between services to minimize overall signalling between a UE and the network).
	The 3GPP system shall support efficient use of the data plane (e.g., packaging data from multiple applications and sending it on a periodic basis rather than an on demand basis).
	The 3GPP system shall support APIs that provide network status information to applications (e.g., to allow applications to use network resources efficiently).
	The 3GPP system shall be optimised to minimise as much as possible the traffic (Data and signalling) on the interfaces between the access network and the core network in order to reduce the amount of backhaul traffic.
	The 3GPP system shall be optimised to support UEs with minimal functionality (e.g. user experienced data rate of 10 Mbps at DL and 10 Mbps at UL with E2E latency of 50 ms).
	The 3GPP system shall be optimised to facilitate very large cells (e.g.: link budget better than 160 dB, relaxed timing on random access and other procedures to enable very long range beyond 50km).
	
	

	5.58
	The 3GPP system shall be capable of achieving [1000] times energy efficiency compared to legacy system.
	
	
	
	
	
	
	
	
	


6.3.15.2
Potential operational requirements

The following table collects potential operational requirements for each use case.

Table 6.3.17.2

	5.48
	The base station shall support an energy saving mode with the following characteristics:

-
The energy saving mode may be activated/deactivated either manually (e.g., on demand), or automatically (e.g., reaching a threshold).

-
The transmit power may be reduced when the energy saving mode is activated.

-
The latency requirements may be reduced when the energy saving mode is activated.

-
Service may be restricted to authorized users.

-
The base station may be in listen mode.
	The 3GPP system shall support centralized network automation and remote management in order to reduce local management tasks.
	The data rate transfer should be enhanced at the cell edge for very large cells.
	The access network shall be able to inform UEs what capabilities are supported (e.g., to allow UEs to determine if the network provides the required capabilities).
	The 3GPP system shall be able to provide the essential services with connection density of 16 / km2.
	The 3GPP system shall be able to provide the essential services with traffic density of 16 Mbps / km2.
	
	
	
	

	<use case 2>
	
	
	
	
	
	
	
	
	
	


6.3.18
Consolidated potential requirements

6.3.18.1
Consolidated potential service requirements for miscellaneous use cases
The following table collects consolidated potential service requirements for each use case group.

Table 6.3.18.1

	5.50
	The 3GPP system shall support speech with very low one-way service latency [10 ms]
	
	
	
	
	
	
	
	
	

	5.55
	The 3GPP system shall support higher accuracy location capability less than [3 m] at [80%] of occasions.
	The 3GPP system shall support  different configuration for accuracy according to different service requirements.
	Initial position fix time of UE shall be less than [10] seconds, and subsequent position fixes shall take no longer than [10~15ms], if required.
	The two-way delay for positioning shall be no more than [10-15 ms].
	Power consumption due to the continuous use of positioning service shall be minimized.


	
	
	
	
	


6.3.18.2
Consolidated potential operational requirements

The following table collects consolidated potential operational requirements for each use case group.

Table 6.3.18.2

	5.55
	The 3GPP system shall support co-existence with legacy 3GPP positioning service and migration to higher accuracy positioning service.
	
	
	
	
	
	
	
	
	

	<use case group 2>
	
	
	
	
	
	
	
	
	
	


