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----------------------------------------------------- Start of the 1st change --------------------------------------------------------------

3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [2] and the following apply.

Communication Range: The range between UEs and /or between UEs and eNBs such that ProSe Communication is possible. 

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 successfully received at the destination.

Evolved Packet System: is an evolution of the 3G UMTS characterized by higher-data-rate, lower-latency, packet-optimized system that supports multiple RATs. The Evolved Packet System comprises the Evolved Packet Core together with the evolved radio access network (E-UTRA and E-UTRAN).

Firewall: a functional entity which blocks or permits the flow of various traffic types based on a set of policy rules and definitions

EPC Path: the user plane communication path through EPC.
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.
Open ProSe Discovery: is ProSe Discovery without explicit permission from the ProSe-enabled UE being discovered.

ProSe Broadcast Communication: a one-to-all ProSe Communication, between all authorized UEs in proximity, by means of a common ProSe Communication Path established between these UEs.

ProSe E-UTRA Communication: a ProSe Communication using a ProSe E-UTRA Communication path.

ProSe-assisted WLAN direct communication: a ProSe Communication using a ProSe-assisted WLAN direct communication path.

ProSe Communication path: the communication path supporting ProSe Communication. The communication path of a ProSe E-UTRA Communication (ProSe E-UTRA Communication path) could be established e.g. directly between the ProSe-enabled UEs using E-UTRA, or routed via local eNB(s). The communication path of a ProSe-assisted WLAN direct communication (ProSe-assisted WLAN direct communication path) is established directly between the ProSe-enabled UEs using WLAN.
ProSe Group Communication: a one-to-many ProSe Communication, between more than two UEs in proximity, by means of a common ProSe Communication path established between the UEs.
Evolved ProSe UE-to-Network Relay: is a form of relay in which a UE supports Indirect 3GPP Communication between an Evolved ProSe Remote UE and the network, using E-UTRA or WLAN between the Evolved ProSe Remote UE and the Evolved ProSe UE-to-Network Relay.

ProSe UE-to-UE Relay: is a form of relay in which a Public Safety ProSe-enabled UE acts as a ProSe E-UTRA Communication relay between two other Public Safety ProSe-enabled UEs.

Evolved ProSe Remote UE: is a UE that is connected to an Evolved ProSe UE-to-Network Relay using an Indirect 3GPP Communication.

ProSe-enabled Network: a network that supports ProSe Discovery and/or ProSe Communication.

Proximity: proximity is determined ("a UE is in proximity of another UE") when given proximity criteria are fulfilled. Proximity criteria can be different for discovery and communication.

Range Class: Rough indication of distance for use in ProSe Discovery, for example, based on geographical distance, radio conditions.

Restricted ProSe Discovery: ProSe Discovery that only takes place with explicit permission from the ProSe-enabled UE being discovered.

Service Continuity: The uninterrupted user experience of a service that is using an active communication (e.g. an ongoing voice call) when a UE undergoes a radio access technology change or a CS/PS domain change without, as far as possible, the user noticing the change.

Note:
In particular Service Continuity encompasses the possibility that after a RAT / domain change the user experience is maintained by a different telecommunication service (e.g. tele- or bearer service) than before the RAT / domain change.

Service Hosting Environment: the environment, located inside of 5G network and fully controlled by the operator, where Hosted Services are offered from.

Service Reachability: Functionality to enable user access to PLMN IP-based services from outside of the PLMN's domain via non-3GPP access technologies that have IP traffic-flow restrictions (e.g. such as firewall functions that only allow HTTP traffic).
Indirect 3GPP Communication: The signalling and communication between a UE and 3GPP network, where there is an Evolved ProSe UE-to-Network Relay between the Evolved ProSe Remote UE and the 3GPP network.
3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [2] and the following apply.

GW

Gateway

GWCN

Gateway Core Network

HD

High Definition

MNO

Mobile Network Operator

MOCN
Multi-Operator Core Network
MPS
Multimedia Priority Service
ProSe

Proximity Services

RCS

Rich Communication Services

SGW/PGW

Serving Gateway / Packet data network Gateway
---------------------------------------------------- End of 1st change --------------------------------------------------------------

---------------------------------------------------- Start of 2nd change -------------------------------------------------------------

6.x1
Efficient user plane
Based on operator policy, application needs, or both, the 3GPP system shall support an efficient user plane path between UEs attached to the same network, modifying the path as needed when the UE moves during an active communication.

The 3GPP network shall enable a Service Hosting Environment provided by operator.

Based on operator policy, the 3GPP network shall be able to support routing of data traffic between a UE attached to the network and an application in a Service Hosting Environment for specific services, modifying the path as needed when the UE moves during an active communication.

Based on operator policy, application needs, or both, the 3GPP system shall support an efficient user plane path, modifying the path as needed when the UE moves or application changes location, between a UE in an active communication and: 

- an application in a Service Hosting Environment, or 

- an application server located outside the operator’s network. 

The 3GPP network shall maintain user experience (e.g., QoS, QoE) when a UE in an active communication moves from a location served by a Service Hosting Environment to:

- another location served by a different Service Hosting Environment, or

- another location served by an application server located outside the operator’s network, and vice versa.

The 3GPP network shall maintain user experience (e.g., QoS, QoE) when an application for a UE moves as follows:

- within a Service Hosting Environment, or 

- from a Service Hosting Environment to another Service Hosting Environment, or 

- from a Service Hosting Environment to an application server located place outside the operator’s network, and vice versa.

The 3GPP network shall be able to interact with applications in a Service Hosting Environment for efficient network resource utilization and offloading data traffic to the Service Hosting Environment close to the UE's point of attachment to the access network.

The 3GPP network shall support configurations of the Service Hosting Environment in the network (e.g., access network, core network), that provide application access close to the UE's point of attachment to the access network.

The 3GPP system shall support mechanisms to enable a UE to access the closest Service Hosting Environment for a specific hosted application or service.

The 3GPP network shall enable instantiation of applications for a UE in a Service Hosting Environment close to the UE's point of attachment to the access network.

The 3GPP system shall be able to suspend or stop application instances in a Service Hosting Environment.

NOTE:
Not all applications will always be available in all Service Hosting Environments. Therefore, it may be needed to instantiate an application at a Service Hosting Environment nearby for serving a particular UE.

Based on operator policy, the 3GPP system shall provide a mechanism such that one type of traffic (from a specific application or service) to/from a UE can be offloaded close to the UE's point of attachment to the access network, while not impacting other traffic type to/from that same UE.
---------------------------------------------------- End of 2nd change --------------------------------------------------------------

---------------------------------------------------- Start of 3rd change -------------------------------------------------------------

6.x2
Efficient content delivery
The 3GPP system shall enable efficient delivery of content from a content caching application under the control of the operator (e.g., a cache located close to the UE).

The 3GPP system shall support a content caching application in a UE under the control of the operator.

The 3GPP system shall support configurations of content caching applications in the network (e.g., access network, core network), that provide content close to the UE.

Based on operator policy, the 3GPP system shall support an efficient mechanism for selection of a content caching application (e.g., minimize utilization of radio, backhaul resources and/or application resource) for delivery of the cached content to the UE.

The 3GPP system shall support a mechanism for the operator to manage content distribution across content caching applications.

The 3GPP system shall support delivery of cached content from a content caching application via the broadcast/multicast service.
---------------------------------------------------- End of 3rd change --------------------------------------------------------------

---------------------------------------------------- Start of 4th change -------------------------------------------------------------

6.x3
Context aware network
The 3GPP 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), 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 3GPP system shall support mechanisms to collect system information for network optimization within an operator configured time scale.
---------------------------------------------------- End of 4th change --------------------------------------------------------------

---------------------------------------------------- Start of 5th change -------------------------------------------------------------

6.x4
Self backhaul
The 3GPP network shall enable operators to support wireless self-backhaul using NR and E-UTRA.

The 3GPP network shall support flexible and efficient wireless self-backhaul for both indoor and outdoor scenarios.

The 3GPP network shall support flexible partitioning of radio resources between access and backhaul functions.
The 3GPP network shall support autonomous configuration of access and wireless self-backhaul functions.

The 3GPP network shall support multi-hop wireless self-backhauling.

NOTE 1: This is to enable flexible extension of range and coverage area.

The 3GPP network shall support autonomous adaptation on wireless self-backhaul network topologies to minimize service disruptions.

The 3GPP network shall support topologically redundant connectivity on the wireless self-backhaul.

NOTE 2: This is to enhance reliability and capacity and reduce end-to-end latency.
---------------------------------------------------- End of 5th change --------------------------------------------------------------

---------------------------------------------------- Start of 6th change -------------------------------------------------------------

6.x5
Markets requiring minimal service levels
In constrained circumstances (e.g., reduced power supply), the 3GPP 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 3GPP system shall support centralized automation and management of the network in order to reduce local management tasks.

The 3GPP 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 3GPP system shall be able to give priority to services (e.g., e-Health) when resources are limited.
---------------------------------------------------- End of 6th change --------------------------------------------------------------

---------------------------------------------------- Start of 7th change -------------------------------------------------------------

7.1.4
Service continuity

7.1.4.1
General

Service shall be maintained during and following changes of 3GPP access systems and non 3GPP systems.

Service shall be maintained during and following a change of network in either direction between a Rel-7 and earlier network and an Evolved Packet System.
It shall be possible to support Inter-PLMN handover with seamless service continuity within a 3GPP specified access system (UTRAN, E-UTRAN).

When the access system changes, Multicast and Broadcast services shall be able to continue with their corresponding Multicast and Broadcast services, if the corresponding services are provided in the target access system.

Note: Corresponding Multicast and Broadcast services are the Multicast and Broadcast services in the target access system which is associated to the Multicast and Broadcast services in the source access system, providing similar service experience, e. g. with same content but different bit-rate.
The 3GPP system shall enable packet loss to be minimized during inter- and/or intra- access technology changes for some or all connections associated with a UE.

For applications that require the same IP address during the lifetime of the session, the 3GPP system shall enable maintaining the IP address assigned to a UE when moving across different cells and access technologies for connections associated with a UE.

The 3GPP system shall enable minimizing impact to the user experience (e.g., minimization of interruption time) when changing the IP address and IP anchoring point for some or all connections associated with a UE.
---------------------------------------------------- End of 7th change --------------------------------------------------------------

---------------------------------------------------- Start of 8th change -------------------------------------------------------------

8
Performance requirements for the Evolved Packet System

The Evolved Packet System comprises the Evolved Packet Core together with the evolved radio access network (E-UTRA and E-UTRAN). 

The performance objectives for the Evolved Packet System include higher user data rates, reduced latency, improved system capacity and coverage, reduced network complexity and lower operating costs.

The Evolved Packet System shall meet or exceed the following performance criteria:

a)
The radio access network shall be capable of supporting instantaneous peak packet data rates of 100 Mbps on the radio access bearer downlink to the UE and 50 Mbps on the uplink.

b)
The Evolved Packet System shall be capable of providing lower user and control plane latency when compared to existing 3GPP access networks. The maximum delay should be comparable to that for fixed broadband Internet access technologies. [e.g. less than 5ms in ideal conditions]

c)
The system shall be capable of supporting large volumes of mixed e.g. voice, data and multimedia traffic. Enhanced load balancing and steering of roaming methods should be used to minimise cell congestion.

d)
The level of system complexity and mobility management signalling shall be optimised to reduce infrastructure and operating costs. UE power consumption shall also be minimised accordingly.

e)
For the Evolved Packet System the interruption time during handover of RT and NRT services shall be kept to minimum and shall not exceed the values defined in TR 25.913[4]. 

f)   The Evolved Packet System shall be capable of providing low latency mobile broadband communication services with the following requirements:

       -  maximum end-to-end latency in the EPS of 10 ms for 98% packets,

       - 99,9999% reliability excluding the delayed packets.

g)   The Evolved Packet System shall be capable of providing low latency communication services (e.g., discrete automation as described in TS 22.261 [30]) with maximum end-to-end latency in the EPS of 10 ms and 99,99% reliability.

h)   The Evolved Packet System shall be capable of providing ultra reliable low latency communication services (e.g., intelligent transport systems as described in TS 22.261 [30]) with maximum end-to-end latency in the EPS of 10 ms and 99,999% reliability.

i)   The Evolved Packet System shall be capable of providing ultra reliable low latency communication services (e.g., remote control and electricity distribution – high voltage as described in TS 22.261 [30]) with maximum end-to-end latency in the EPS of 5 ms and 99,999% reliability.

j)   To support ultra reliable low latency communication services, the Evolved Packet System shall support the transmission over the radio interface of a packet of 32 bytes with a reliability of 99,999% and a user plane latency of 1ms, as described in TR 38.913 [31].
Depending on the use cases, the 3GPP system shall support the use of 3GPP and non-3GPP technologies to achieve higher-accuracy positioning. 

The corresponding positioning information shall be acquired in a timely fashion, be reliable, and be available (e.g., it is possible to determine the position).

UEs shall be able to share positioning information between each other e.g., to a controller if the location information cannot be processed or used locally.

---------------------------------------------------- End of 8th change --------------------------------------------------------------

