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Foreword

This Technical Specification has been produced by the 3" Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where;
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.

Introduction

To ensure competitivenessin alonger time frame an evolution of the overall 3GPP system needs to be considered.

This document compiles requirements to ensure that an Evolved Packet System can cope with the rapid growthin IP
data traffic and demanding requirements for new multimedia type of applicationsin terms of performance and quality,
delivered to the user, whilst at the same time enabling cost effective deployment and operation.

The Evolved Packet System is characterised by:
- Reduced latency
- Higher user data rates equating to broadband performance

- Improved system capacity and coverage

Lower operational costs

ETSI
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1 Scope

The present document describes the service requirements for the Evolved Packet System. Requirements for 5G E-
UTRA-NR Dual Connectivity in EFUTRAN connected to EPC, are included in this document.

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

o References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

e For aspecific reference, subsequent revisions do not apply.

o For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

[1] 3GPP TS 22.003: "Circuit Teleservices supported by a Public Land Maobile Network (PLMN)".

2] 3GPP TS 21.905: "Vocabulary for 3GPP specifications'.

[3] 3GPP TS 22.258: " Service Requirements for the All-1P Network (AIPN); Stagel”.

[4] 3GPP TR 25.913: "Requirements for Evolved UTRA (E-UTRA) and Evolved UTRAN (E-
UTRAN)".

[5] 3GPP TS 22.115: " Service aspects; Charging and billing".

[6] ETSI TS 102 250-1: " Speech Processing, Transmission and Quality Aspects (STQ); QoS aspects
for popular servicesin GSM and 3G networks: Part 1: Identification of Quality of Service
aspects’.

[7] 3GPP TR 23.882: "3GPP system architecture evolution (SAE): Report on technical options and
conclusions".

[8] C.S0001-A  Introduction to cdma2000 Standards for Spread Spectrum Systems - Release A.

[9] C.S0002-A  Physical Layer Standard for cdma2000 Spread Spectrum Systems - Release A.

[10] C.S0003-A  Medium Access Control (MAC) Standard for cdma2000 Spread Spectrum Systems -
Release A addendum 2.

[11] C.S0004-A  Signaling Link Access Control (LAC) Specification for cdma2000 Spread Spectrum
Systems -Addendum 2.

[12] C.S0005-A  Upper Layer (Layer 3) Signaling Standard for cdma2000 Spread Spectrum Systems
- Release A addendum 2.

[13] C.S0006-A  Analog Signaling Standard for cdma2000 Spread Spectrum Systems - Addendum 2.

[14] A.S0007 — A.S0009 Interoperability Specification (10S) for High Rate Packet Data (HRPD).

[15] A.S0011 — A.S0017 Interoperability Specification (10S) for cdma2000 Access Network
Interfaces.

[16] X.S0011 cdma2000 Wireless | P Network.

[17] C.S0024-A cdma2000 High Rate Packet Data Air Interface Specification.

[18] C.S0024-0 cdma2000 High Rate Packet Data Air Interface Specification.
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[19] Void.

[20] WiMAX Forum Mobile System Profile, Release 1.0 .

[21] 3GPP TS 22.101: " Service Aspects, Service Principles’.

[22] "Recommendations and Requirements for Networks based on WiMAX Forum CertifiedTM
Products’ (WiMAX stage 1)

[23] "WiMAX Forum Network Architecture (Stage 2: Architecture Tenets, Reference Model and
Reference Points)"

[24] "WiMAX Forum Network Architecture (Stage 3: Detailed Protocols and Procedures)”

[25] Void.

[26] S.R0048-A 3G Mobile Equipment Identifier (MEID)

[27] BBF TR-144 - Broadband Multi-Service Architecture & Framework Requirements

[28] BBF Technical Report TR-126 - Triple-play Services Quality of Experience (QoE) Requirements

[29] 3GPP TS 36.101: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE)
radio transmission and reception”.

[30] 3GPP TS 22.261: "Service requirements for the 5G system".

[31] 3GPP TR 38.913: "Study on scenarios and reguirements for next generation access technologies”.

3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions givenin 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.

Evolved Packet System: isan 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: afunctional 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.
Open ProSe Discovery: is ProSe Discovery without explicit permission from the ProSe-enabled UE being discovered.

ProSe Broadcast Communication: aone-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
aProSe E-UTRA Communication (ProSe E-UTRA Communication path) could be established e.g. directly between the
ProSe-enabled UEs using E-UTRA, or routed vialoca 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.
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ProSe Group Communication: a one-to-many ProSe Communication, between more than two UEsin proximity, by
means of a common ProSe Communication path established between the UEs.

Evolved ProSe UE-to-Networ k Relay: isaform 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: isaform 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: isa 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 isin 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: Inparticular 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 Reachability: Functionality to enable user accessto PLMN IP-based services from outside of the PLMN's
domain via non-3GPP access technologies that have I P traffic-flow restrictions (e.g. such asfirewall functions that only
allow HTTP traffic).

Indirect 3GPP Communication: The signalling and communication between a UE and 3GPP network, where thereis
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
SHE Service Hosting Environment

SGW/PGW Serving Gateway / Packet data network Gateway
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4 General description

4.1 Objectives

The Evolved Packet System is a higher-data-rate, |lower-latency, packet-optimized system that supports multiple RATSs.
The focus of the Evolved Packet System work is on enhancement of Packet Switched technology to cope with rapid
growth in IP traffic.

The objectives of the Evolved Packet System are to:
- Provide higher data rates, lower latency, high level of security and enhanced QoS;

- Support avariety of different access systems (existing and future), ensuring mobility and service continuity
between these access systems,

- Support access system selection based on a combination of operator policies, user preference and access network
conditions;

- Redlise improvementsin basic system performance whilst maintaining the negotiated QoS across the whole
system;

- Provide capabilities for co-existence with legacy systems and migration to the Evolved Packet System.

ETSI
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5 High-level requirements — user and operational
aspects

5.0 General

The Evolved Packet System shall be capable of accommodating a variety of different access systems thus providing a
multi-access system environment to the user.

The Evolved Packet System shall provide mobility functionality within and across the different access systems.

The Evolved Packet System shall provide capabilities to support the efficient integration of EFUTRAN PS Core
Network Nodes and GERAN/UTRAN PS Core Network Nodes.

The Evolved Packet System shall optimize mobility functionality meaning that it shall offer minimal signalling
overhead, minimal handover interruption time, secure handover procedure and local breakout.

The Evolved Packet System shall provide capabilities to inter-work with avariety of broadband networks based on IP
technologies including those not specified by 3GPP.

The Evolved Packet System shall provide enhanced performance e.g., low communication delay, low connection set-up
time and high communication quality.

The Evolved Packet System shall be able to efficiently support a variety of traffic models e.g. user-to-user, user-to-
group and traffic models generated by ubiquitous services.

The Evolved Packet System shall provide functionality to support outbound roaming subscribers on other Evolved
Packet Systems and legacy networks.

The Evolved Packet System shall provide functionality to support inbound roaming subscribers from other Evolved
Packet Systems and legacy networks.

The Evolved Packet System shall be capable of supporting and inter-working with PS services provided on Rel-7 and
earlier networks. The Evolved Packet System shall be capable of inter-working with CS services provided on Rel-7 and
earlier networks.

The Evolved Packet System shall support service continuity between 3GPP access systems and also between 3GPP
access systems and non 3GPP access systems whether the UE supports simultaneous radio transmission or not.

The Evolved Packet System shall be able to accommodate fixed access systems and to inter-work with fixed networks
in order to provide service continuity over fixed/mobile converged networks.

The Evolved Packet System service capability set shall include, as a minimum, support for the following categories of
servicesthat are likely to be used by the majority of operators:

- Voice

- Video

- Messaging

- Datafile exchange

The Evolved Packet System shall provide for efficient usage of system resources, especially of radio resources through
both signalling and transport optimization, e.g. overhead, terminal power, radio resources, mobility state, signalling
load.

The Evolved Packet System shall support efficient delivery of text-based broadcast messages received from alegacy
CBC.

The Evolved Packet System shall support E-UTRAN only operators. The system shall allow these operatorsto offer
national roaming to their subscribers.
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The Evolved Packet System shall be capable of uniquely identifying each device that connects via 3GPP access
networks and 3GPP2 access networks. For a dual mode device supporting both 3GPP and 3GPP2 access technologies,
there shall be asingle persistent identifier used to identify the device. This device identifier shall be the same even when
the device moves between 3GPP and 3GPP2 access types.

NOTE: The 3GPP2 device identifier structure is consistent with the IMEI structure [26].

The EPC shall be capable of restricting access of specific 3GPP devices, 3GPP2 devices and dual mode 3GPP/3GPP2
devices.

5.1 Requirements for Fixed Mobile Interworking

The Evolved Packet System shall support the following scenarios: a single Operator offering both fixed and mobile
access, different Operators collaborating to deliver services across both networks. These scenarios will be supported by
interworking between the access networks.

The Evolved Packet System shall support access to services on the mobile network via interworking with a fixed access
network for the following scenarios:

- Residential scenarios for operators that own both wireless and wireline access networks
- Residential scenarios for operators that own wireless access networks only
- Enterprise scenarios with managed connectivity between mobile operators and enterprise networks

The Evolved Packet System shall be able to support the following functions for interworking between the fixed access
in the above scenarios and Evolved Packet Core:

- connectivity,
- subscriber authentication/authorization,
- offline charging
- online charging for traffic routed via the Evolved Packet Core
- Policy Control and
- Quality of Service.
The Evolved Packet Core shall support the following for fixed access:
- policy management,
- authentication for WLAN terminals and fixed devices,
- charging

The EPS shall be capable to set operator policies to support simultaneous access to PLMN services and traffic
offloading to the fixed network.

Interworking shall support the following scenarios:
When traffic isrouted via EPC
- When H(e)NB is being used and traffic is offloaded in the local wireline network

- When WLAN isbeing used and traffic is offloaded in the local wireline network (i.e. non-seamless WLAN
offloading)

Additionally the Evolved Packet System shall be able:

- to minimize QoS and Policy management signalling overhead while interworking between the fixed access and
Evolved Packet Core.
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- toroute different simultaneously active PDN connections through different accesses while interworking between
the fixed access and Evolved Packet Core.

- toroute different 1P flows belonging to the same PDN connection through different accesses while interworking
between the fixed access and Evolved Packet Core.

The requirements for mobility in chapter 7.1.3 apply also to interworking between the fixed access and Evolved Packet
Core.

5.2 Requirements for Fixed Mobile Convergence

The Evolved Packet System shall be able to accommodate fixed access systems to provide services over a converged
network supporting both fixed and mobile accesses. The Evolved Packet System shall support common functions (e.g.
for policy management, accounting) when a single operator operates both fixed and mobile accesses.

The Evolved Packet System shall be capable of providing an equivalent experience to users consuming converged
services on different accesses, subject to different accesses capabilities.

The Evolved Packet System shall provide the following, while providing converged services.
- common operational and management procedures,

- common subscriber profiles,

common services profiles,
- common charging procedures (e.g. a common post-paid bill).
The Evolved Packet System should optimize QoS and Policy management.

The reguirements for mobility in clause 7.1.3 of this specification also apply to a converged network supporting both
fixed and mobile accesses.

The Evolved Packet System shall support requests for allocation and enforcement of QoS for layer 2 and layer 3in
fixed broadband networks as defined in [27].

The Evolved Packet System shall support operator network policies for application sessions to request QoS in fixed
broadband networks as defined in [27].

The Evolved Packet System shall support user requests for authorization of QoS for application sessionsin fixed
broadband access network as defined in [27].

The Evolved Packet System shall support policy management for QoS attributes of fixed broadband access network
services (e.g. voice, VPN, IPTV) as defined in [28].

The Evolved Packet System shall support policy management for unicast and multicast traffic for fixed devices and
IPTV servicesin fixed broadband access network as defined in [27].

5.3 Requirements for Interworking with Data Application
Providers

The Evolved Packet System shall support the following interworking scenarios between a mobile operator and data
application providers:

- Scenario #1: access/IP connectivity and non-1M S/non-OSA based data applications provided by the same mobile
operator

- Scenario #2: collaboration between mobile operator providing access/| P connectivity and non-IM S/non-OSA
based data applications provided by 3rd party providers

- Scenario #3: no collaboration between mobile operator providing access/|P connectivity and non-1M S/non-OSA
based data applications provided by 3" party providers
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The Evolved Packet System shall support all scenariosin non-roaming and roaming configurations.

The Evolved Packet System shall support all scenarios for home routed and local breakout roaming traffic except for
authentication and authorization as identified below.

For scenario#2, the Evolved Packet System shall enable 3rd party data applications to rely on security derived from the
security provided by the operator.

For scenario#2, the Evolved Packet System shall support authorization and allocation of resources on 3GPP accesses for
3rd party data applications. The home network performs authentication and authorisation in the local -breakout roaming
scenario.

The Evolved Packet System shall support policy control interactions between a mobile operator and data applications
for all scenariostriggered by application layer signalling or by user plane traffic.

For scenario #3, the Evolved Packet System shall support UE initiated requests for prioritised traffic handling through
authorisation and allocation of resources on 3GPP access for 3" party data applications. The Evolved Packet System
shall revert to normal traffic handling if the request is not confirmed by the UE within a specified preview period.

The Evolved Packet System shall support online and offline charging models (e.g., user pays, application provider pays,
etc.) for al scenarios.

6 Basic capabilities

6.1 Support of IP traffic

6.1.1 Support of increased IP traffic demand
The Evolved Packet System shall be able to provide guaranteed QoS for services and use the resources of the Evolved

Packet System with high efficiency i.e. ensure that quality conditions for a particular communication are fulfilled
without deterioration between the communicating end-points.

6.1.2 Void
6.1.3 Void

6.1.4  Support of basic IP connectivity

Following registration on the network, the Evolved Packet System shall maintain an IP connectivity with the UE.
Following registration, it shall be possible for an UE to send and receive | P packets.

6.1.5  Support of IP multicast service

The Evolved Packet System shall support IP multicast service.

6.2 IP session control

The Evolved Packet System shall provide for session mobility and session adaptation to terminal capabilities, user
preferences, subscriber priorities, network conditions and/or other operator-defined criteria. Session adaptation shall be
under the control of the operator.

The Evolved Packet System shall support session control for multi-party sessions (e.g. user-to-group) and shall provide
ascalable solution.

In order to support the efficient routing of 1P traffic, local breakout (see Section 7.1.2) shall be supported.
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The Evolved Packet System shall support a UE having simultaneously more than one active PDN connections
exchanging traffic with more than one peer (external network or other UE), when the network policies and user
subscription allow it.

If a UE is under the coverage of 3GPP access and one or more non-3GPP accesses, it shall be possible for the UE to
communicate using multiple accesses simultaneously.

The Evolved Packet System shall provide the system operator with the meansto control the number of simultaneously
active PDN connections and combinations thereof to and from a UE.

A single application running on the UE shall not be required to send and receive traffic through multiple PDNs.

ETSI



3GPP TS 22.278 version 17.2.0 Release 17 15 ETSI TS 122 278 V17.2.0 (2022-05)

6.3 Quiality of Service

The Evolved Packet System shall have the ability to provide a quality of service equal to or better than the QoS
requirements specified for GSM and UMTS. Quality of Service from the customer's perspective isto be considered in
phases as specified in ETSI TS 102 250-1[6].

Network Service Service Service
Access Access Retainability Integrity

Figure 2. Phases of service use from customer's point of view

Figure 2 shows the different phases (Quality of Service aspects) during service use from the customer's point of view.
The meaning of these QoS aspects are:

1) Network Access: The network indication on the display of the mobile isasignal to the customer that he can use the
service of this network operator (or any other means to indicate to the user that a network is available).

2) Service Access. If the customer wants to use a service, the network operator should provide him as fast as possible
accessto the service.

3) Servicelntegrity: Thisdescribesthe Quality of Service during service use.

4) Service Retainability: Service Retainability describes the termination of services (in accordance with or against the
will of the user).

In particular the Evolved Packet System shall provide for the following:

- There should be no perceptible deterioration of audio quality of avoice call during and following handover
between dissimilar CS and PS access networks, and transitions between PS access networks supporting different
IP protocol versions.

- There should be no loss of data, as aresult of handovers between dissimilar fixed and mobile access systems,
including those that support different versions of the I P protocol.

- There should be no discernable difference in perceived service quality for users receiving services via unicast
and users receiving the same service via multicast.

- The Evolved Packet System shall support QoS differentiations for unicast bearers.
- The Evolved Packet System shall support QoS backwards compatibility to earlier 3GPP QoS rel eases.

- It shall be possible for the Evolved Packet System to maintain end-to-end QoS without modification when the
terminal moves from one access system to a new access system, and the new access system supports the required
QoS.

- It shall be possible for the Evolved Packet System to change QoS, when the terminal moves from one access
system to a new access system and the new access system can not provide the same QoS as the old access system
or the new access system can provide higher QoS.

- It shall be possible for the Evolved Packet System to support service continuity for aterminal changing access
system and the new access system cannot provide the same QoS as the old one.

- The Evolved Packet System shall support transport QoS differentiations for multicast bearers.

- It shall be possible for the Evolved Packet System to maintain QoS within a multicast session without QoS
changes for other members of the session when aterminal joins or leaves the multicast session or movesto a
new access system.

- The Evolved Packet System network shall support a minimum of 8 levels of QoS in parallel.

- The Evolved Packet System network shall support aminimum of 4 parallel RT QoS levels with the appropriate
QoS differentiation.
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Note1l: Therequirement for the number of simultaneously supported QoS levelsis independent of any MBMS
QoS levels.

- Multiple RT services, with similar QoS requirements, shall be served by the same RT QoS level and multiple
NRT services, with similar QoS requirements, shall be served by the same NRT QoS level.

The maximum number of parallel RT and NRT services shall not be limited in the Evolved Packet System
including the UE. Only the number of parallel RT and NRT QoS levels are limited to the upper value supported
by the Evolved Packet System.

- Differentiated handling based on QoS is needed for different traffic types.
- The Evolved Packet System shall support parallel operation of RT and NRT services per user.

Note2: The different QoS levels provided for RT and NRT services would be differentiated with regards to e.g.
maximum end-to-end delay, packet size, packet drop percentage, etc. Bandwidth is not used to define a
QoS level.

6.4 Support of Multicast and Broadcast Services

The Evolved Packet System shall be able to support Multicast and Broadcast Services which shall be enhanced
especialy from some aspects, e.g. optimized service provisioning procedures, better performance compared to current
MBMS system, and support of multiple access systems.

6.5 Support of Emergency Calls

The Evolved Packet System shall support IMS emergency calls applicable to the PS domain, defined in TS 22.101 [21]

6.6 Differentiated paging for voice over E-UTRAN terminations

More efficient radio resource usage can be achieved by using a more aggressive paging profile for voice over E-
UTRAN services than for other services using the IMS signaling bearer, requiring a distinction to be made between
voice over E-UTRAN and non-voice over E-UTRAN traffic.

As anetwork option, the EPS shall support a mechanism to apply a different paging policy to E-UTRAN access for
voice services vs. other services using the IMS signaling bearer.

6.7 Support of streaming services

A 3GPP system shall support a mechanism to indicate to UEs that operator streaming services are available.
The 3GPP system shall be able to support UE caching for streaming services.

Based on operator policy, the 3GPP system shall support a mechanism that the subscribed UE is configured with the list
of authorized content providers and data volume for UE caching of streaming services.

The 3GPP system shall be able to schedule delivery of a download-and-play service to UE to the off-peak hours.
The 3GPP system shall be able to support local connection to local streaming servers according to operator’s policy.
The 3GPP system shall be able to configure local streaming service area according to operator’s policy.

The 3GPP system shall be able to identify a user isin the specific local streaming service area.

The 3GPP system shall be able to identify auser is not in the specific local streaming service area and stop the local
streaming service.

The 3GPP system shall be able to deliver streaming content vialocal service delivery immediately or postponed
according to user’s preference.
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According to the mobility of the users who do not always stay in one place, the 3GPP system should be able to
adaptively change video server and the route to continue supply experience for streaming service, e.g. from alocal
streaming server to anon-local streaming server, vice versa.

According to operator’s policy, the 3GPP system shall be able to configure which context information is related with
streaming route.

The 3GPP system shall be able to collect context information related to update streaming route according to operator’s
policy.

According to agreement between application server and Operator, the 3GPP system shall support the operator or the 3rd
party to configure which user profile information belonging to the application server should be shared with the 3GPP
system.

According to operator’s policy, the 3GPP system shall support the SHE which is deployed in different local area (no
meatter belongs to operator or the 3rd party) to configure which radio environment information can be shared to the
application layer which is hosted in the SHE.

According to operator’s policy, the 3GPP system shall support the SHE which is deployed in different local area (no
matter belongs to operator or the 3rd party) to get radio environment information based on the configuration.

6.8 loT resource efficiency

The 3GPP system shall support efficient transmission of 1P data and non-IP data to/from a UE.
The 3GPP system shall support efficient transmission of small datato/from a UE.

The 3GPP system shall minimize control and user plane resource usage for stationary UEs (e.g., lower signalling to user
data resources usage ratio).

The 3GPP system shall optimize the resource usage of the control plane and/or user plane for transfer of small data
units.

The 3GPP system shall support methods to minimize the usage of battery resources at the UE.

6.9 Context aware network

The 3GPP system shall support network resource utilization efficiently and network optimization based on context
information, including:

- network conditions, such as network load and congestion information;

- information on served UESs such as access information (e.g., 3GPP access, non-3GPP access), cell type (e.g., macro
cell, small cell);

- 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).

6.10  Support of MUSIM UE

6.10.1 Description

With the growing demand in the consumer market, some commercially deployed UEs support more than one USIM
(typically two)-. For example, a user can use the MUSIM UE to install another USIM with local data service when
traveling, or to have both awork related USIM and a personal USIM. With support of MUSIM UEs in the 3GPP
system, the system performance and user experiences are expected to be improved.
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6.10.2 Requirements

The 3GPP system shall be able to support aMUSIM UE with multiple USIMs provided by the same or different
Network Operators as described at clause 13.4in[21].

The 3GPP system shall enable the end user to select the mobile terminated services that can take priority over ongoing
communications associated with another USIM.

NOTE: Regulatory required services are not subject to this requirement.

The 3GPP system shall enable aMUSIM UE in coordination with the network to pause and continue an active
communication for efficient use of resources.

The 3GPP system shall be able to effectively page MUSIM UEsin order to reduce missed paging.

7 Multi-access and seamless mobility

7.1 Mobility management

7.1.1 Heterogeneous access systems mobility

Internet

e
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Figure 3: Heterogeneous access system mobility between 3GPP Legacy Systems or E-UTRAN and
non 3GPP Access Systems including Fixed Access systems

The Evolved Packet System shall support mobility between heterogeneous access systems.

The Evolved Packet System shall provide mobility mechanisms to support frequent handovers within and across 3GPP
legacy systems or E-UTRAN and non 3GPP access systems in order to avoid service degradation.
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The Evolved Packet System shall support mobility mechanisms that accommodates access systems within Rel-7 and
earlier.

7.1.2 Local breakout

The Evolved Packet System shall allow for local breakout. Local breakout means that for a user which makes mobility
within and across one operator-defined network region, routing is optimized such that user plane traffic does not need to
leave the current region. An operator may define network regions e.g., according to administrative domains. Local
breakout is applicable for user-to-user traffic as well as for 3GPP-operator provided services (including internet access).

Local breakout shall be allowed independently from the access system being used.

Local breakout shall be allowed in both the non-roaming and the roaming case.

The use of local breakout shall be authorised by the HPLMN. If local breakout is not authorised, the user plane traffic
shall be handled in the home routed mode.

7.1.3 Fixed Access Systems

The Evolved Packet System shall be able to support fixed access systems with very limited or no mobility functionality.
The Evolved Packet System shall be able to support mobility within and across 3GPP and non-3GPP access systems
including fixed access systems

7.1.4 Service continuity

7141 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 minimise packet |oss during inter- and/or intra- access technology changes for some or all
connections associated with a UE.
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Evolved PLMN-A Evolved PLMN-B

3GPP core 3GPP core

Figure 4: Inter-PLMN handover with seamless service continuity within a 3GPP specified access
system

7.1.4.2 Service continuity at domain and RAT change for TS 11, TS 12 and
equivalent PS service

It shall be possible to support continuity of an established voice call, i.e. between a TS11, TS12 and an equivalent PS
service, when the UE moves between two different domains and RATS. The user experience shall be as far as possible
unaffected by the change of domain and RAT. The RAT change procedure executed to enable service continuity for an
established voice call shall target an interruption time not higher than 300 ms.

RAT change and domain selection shall be under the control of the registered PLMN. When the UE is roaming, it shall
be possible for the VPLMN to take into account any user's HPLMN operator policy.

To support service continuity of an established voice call a UE shall not be required to support simultaneous radio
transmission via different 3GPP defined RATS

NOTE: Inthe case of CSemergency calls (TS12) the service continuity at domain and RAT change can only be
performed if IMS emergency calls are supported by the target system.

7.1.4.2A Voice Call Service continuity between 3GPP defined RATs and non 3GPP
defined RATs

Continuity of an established voice cal, i.e. between a TS11 and an equivaent PS service, when the UE moves between
3GPP defined RATs and non 3GPP defined RATS, shall be supported provided that the non-3GPP defined RATsis
connected to the 3GPP system via the Evolved Packet Core.

The user experience shall be as far as possible unaffected by the change of RAT.

7.1.4.3 Service continuity between E-UTRAN and 3GPP2 accesses on Evolved
Packet Core

The Evolved Packet System shall support bidirectional service continuity between cdma2000 1XRTT Revision A [8],
[9], [10], [12], [12], [23], [14], [15] and E-UTRAN.

Notel: if bi-directional support is not practical, service continuity from E-UTRAN to cdma2000 IXxRTT Revision
A should have the higher priority.

Note 2: The CS component of cdma2000 1XRTT Revision A is not expected to be connected to the Evolved Packet
Core.

The Evolved Packet System shall support bidirectional service continuity between cdma2000 HRPD (1xEV-DO)
Revision A [17], [14], [15], [16] and E-UTRAN for best effort and real-time applications.

The Evolved Packet System shall support bidirectional service continuity between cdma2000 HRPD (1xEV-DO)
Revision 0[18], [14], [15], [16] and E-UTRAN for best effort applications.
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7.1.4.4 Service continuity between 3GPP and WiIMAX access on Evolved Packet
Core

The Evolved Packet System shall support bidirectional service continuity between Mobile WIMAX [20], [22], [23],
[24] and GERAN PS.

The Evolved Packet System shall support bidirectional service continuity between Mobile WiMAX [20], [22], [23],
[24] and UTRAN PS.

The Evolved Packet System shall support bidirectional service continuity between Mobile WIMAX [20], [22], [23],
[24] and E-UTRAN.

NOTE: The above requirements assume that the service continuity takes place through the Evolved Packet Core.

7.1.5 Access network discovery

To avoid unnecessary background scan by the UE and to facilitate service continuity by the UE it shall be possible for
the VPLMN and the HPLMN to provide the UE with access network information pertaining to locally supported non-
3GPP access technologies, in aresource efficient and secure manner. This mechanism is meant to facilitate changes,
including service continuity, between 3GPP access systems and non 3GPP access systems and vice versa. The
information may be restricted to the access technologies the UE can use. To reduce battery drain, a UE should minimise
the frequency of scanning for different access technologies.

When discovering non-3GPP accesses a UE shall be able to receive information from a non-3GPP access network
concerning to which PLMN, or PLMNSs, the non-3GPP access network provides access.

NOTE: The capability to provide such information by a non-3GPP access network is out of scope of 3GPP.

When a UE receives service viaanon-3GPP access it shall be possible for the PLMN that provides the non-3GPP
access to indicate local availability of 3GPP access to the UE,, in a secure manner, subject to capabilities of the non-
3GPP access network.

7.1.6 Steering of access

When a UE is accessing the Evolved Packet Core via E-UTRA, the operator of the PLMN that provides the access
(registered PLMN or RPLMN for short) may request the UE to use - any or a specific - non-3GPP RAT. Similarly, if a
UE is accessing the Evolved Packet Core viaanon-3GPP RAT then the RPLMN may want to reguest the UE to use E-
UTRA. The reason for such steering may be load balancing (for camped- and traffic load balancing), operator policy,
private networks’home cells, service based mobility control etc.

The RPLMN shall be able to download on the UE alist of preferred access technologiesin priority order. If, while the
UE isregistered on that PLMN, an access technology with higher priority than the one currently used is detected, the
UE shall attempt to use the higher priority access network to access the RPLMN.

The UE shall only perform access technology selection within the RPLMN.

In case the UE is connected to the PLMN via a non-3GPP access, then the PLMN reselection procedures specified for
that access technology may be executed.

Note 1: The PLMN operator may provide access to the Evolved Packet Core either through an own access network
(E-UTRA or non-3GPP access) or in collaboration with an access network operator that operates a non-
3GPP access network.

Note 2: A specific non-3GPP RAT may e.g. be identified by RAT type and the access network name (as advertized
by the access network), or alist of access network names.

The HPLMN may also provide the UE with alist of preferred access technologiesin priority order for use in the
RPLMN. Only one list of preferred access technologies can be active at atime and the list provided by the RPLMN
takes precedence over the list provided by the HPLMN. The list of preferred access technologies received from the
VPLMN is specific to that VPLMN and PLMNs equivalent to it.
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7.1.7 CS fallback

7.1.7.1 General

For those services delivered viathe HPLMN that the HPLMN only supports in the CS domain (e.g. voice services),
when such services are invoked while the UE is configured to use CS Fallback and registered in the E-UTRAN (either
inthe HPLMN or inaVPLMN), it shall be possible for the EPS to request the UE to perform a change of radio access
technology in order to deliver the service over UTRAN or GERAN or 1xRTT.

In the case of an incoming CS service to a UE that isregistered for CS services and active in E-UTRAN, the EPS shall
transfer the CL1 to the UE if available and the calling party has not restricted the presentation, prior to triggering CS
fallback. Depending on UE configuration and when the UE isin connected mode, the user or an application on behalf of
the user may request to accept or reject CS fallback before performing a change of radio access technology. The default
behaviour of the UE isto accept the CS fallback.

CsS falback shall not be applicable to an Indirect 3GPP Communication.

NOTE: An Evolved ProSe UE-to-Network Relay that is aso in a Direct 3GPP Communication with the network
may be subject to CS fallback in the Direct 3GPP Communication. In this case, any Indirect 3GPP
Communication supported by the Evolved ProSe UE-to-Network Relay would have to be discontinued.

7.1.7.2 Roaming in a VPLMN not supporting CS fallback

When a UE that is configured to use CS fallback registers over E-UTRAN inaVPLMN not supporting CS fallback the
default behaviour of the UE is to attempt to select a GERAN/UTRAN/LIXRTT CS radio access technology in the
VPLMN or inaPLMN equivalent to the VPLMN. The default behaviour of the UE is not to autonomously attempt to
(re-)select the E-UTRAN for the duration of the time the UE staysin a VPLMN and PLMNs equivalent to the VPLMN.

The default behaviour may be changed based on user preference settings.

The UE may offer the user to perform a PLMN scan and display the list of available PLMNs. The selection of a
different PLMN is performed using the manual mode.

7.1.8 Service Reachability

The Evolved Packet System may provide functionality to enable user accessto PLMN | P-based services from outside of
the PLMN's domain via non-3GPP access technologies under conditions where there are | P traffic-flow restrictions (e.g.
allow only HTTP traffic). Such functionality is known as Service Reachability.

When the Evolved Packet System provides Service Reachability, the following requirements apply:
- pre-existing EPS security shall be maintained; and

- thethird party that placed the IP traffic-flow restriction shall be able to prohibit Service Reachability by blocking
PLMN |P-based servicesintentionally.

Note1l: Examplesof athird party include enterprises and internet service providers whose traffic restriction lie
outside the operator's domain.

Note2: Service Reachahility can also be achieved by the network operator remotely configuring the elements
with firewall function, provided there is atrust relationship between the network operator and the
operator of the elements with firewall function.

7.2 IFOM Service requirements

Simultaneous active mode of operation is an optional capability for multimode UEs, which support 3GPP and WLAN
access. UE supporting simultaneous active mode of operation between one set of technologies may not be capable to
support simultaneous active mode of operation between a different technology set (e.g. due to radio interference
l[imitations).

The following requirements apply to the case of UEs with multiple interfaces which will simultaneously connect to
3GPP access and one single WLAN access.
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It shall be possible to provide service continuity when the UE moves from the 3GPP access to WLAN access and
vice versa

If the UE is under the coverage of more than one access, including 3GPP and WLAN accesses and
communicates using multiple accesses simultaneoudly, it shall be possible to select one access when aflow is
started and re-distribute the flows to/from a UE between accesses while connected.

It shall be possible for the operator to enable and control via policies the simultaneous usage of multiple
accesses.

It shall be possible to distribute IP flows to/from a UE between available accesses based on the characteristics of
the flows and the capabilities of the available accesses, subjected to user's preferences and operator's policies.

It shall be possible for the operator to define policies for the control of the distribution of IP flows between
available accesses. Each policy shall include alist of preferred accesses and whether the policy may be
overridden by the user's preferences.

NOTE: The possibility of manual selection or user override is not precluded.

These policies may be defined per APN, per IP flow class under any APN or per IP flow class under a specific
APN. The IP flow classidentifies atype of service (e.g. IMSvoice) or an operator defined aggregation of
services.

The policies apply with the following priority order:
1. Policiesper IP flow class under a specific APN.
2. Policies per IP flow class under any APN.

3. Policiesper APN.

Distribution of flows to/from a UE between available accesses based on the characteristics of the flows and/or
the capabilities of the available accesses shall be possible for flows exchanged by both operator controlled (e.g.
IMS) and non operator controlled (e.g. web and mail access) applications/services.

It shall be possible to move all the flows to/from a UE out of a certain accessin case the UE |oses connectivity
with that access (e.g. UE moves out of coverage of aWLAN access while maintaining connectivity through the
3GPP access).

Re-distribution of flowsto/from a UE between accesses may be triggered by changes to the characteristics of the
flows (e.g. QoS requirements) or the capabilities of the available accesses (e.g. due to network congestion,
mobility event, or UE discovers a new access) during the connection.

A

Requirements for Proximity Services

7A.0 General

The requirements listed in this clause (7A) exclude GSM and UMTS. Proximity Services shall not impact either of
GSM and UMTS.

7A.0A Feature description (Informative)

7A.0A.1 ProSe Discovery

ProSe Discovery identifies that ProSe-enabled UES are in proximity of each other, using E-UTRA (with or without E-
UTRAN) or EPC when permission, authorisation and proximity criteria are fulfilled. The proximity criteria can be
configured by the operator.
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The use of ProSe Discovery must be authorised by the operator, and the authorisation can be on a"per UE" basis, or a
"per UE per application” basis. An authorised application can interact with the ProSe Discovery feature to request the
use of certain ProSe Discovery preferences.

The network controls the use of E-UTRAN resources used for ProSe Discovery for a ProSe-enabled UE served by E-
UTRAN.

ProSe Discovery can be used as a standal one process (i.€. it is hot necessarily followed by ProSe Communication) or as
an enabler for other services.

7A.0A.2 ProSe Communication

ProSe Communication enables establishment of new communication paths between two or more ProSe-enabled UES
that are in Communication Range. The ProSe Communication path could use E-UTRA or WLAN. In the case of
WLAN, only ProSe-assisted WLAN direct communication (i.e. when ProSe assists with connection establishment
management and service continuity) is considered part of ProSe Communication.

The network controls the use of E-UTRAN resources used for ProSe Communication for a ProSe-enabled UE served by
E-UTRAN. The use of ProSe Communication must be authorised by the operator.

According to operator policy a UE's communication path can be switched between an EPC Path and a ProSe
Communication path and a UE can a so have concurrent EPC and ProSe Communication paths.

ProSe Communication is also facilitated by the use of an Evolved ProSe UE-to-Network Relay, which acts as arelay
between E-UTRAN and Evolved ProSe Remote UEs. The use of thisrelay function is controlled by the network.

For Public Safety specific usage:

- ProSe Communication can start without the use of ProSe Discovery if the Public Safety ProSe-enabled UEs are
in Communication Range.

- Public Safety ProSe-enabled UESs must be able to establish the communication path directly between Public
Safety ProSe-enabled UEs, regardless of whether the Public Safety ProSe-enabled UE is served by E-UTRAN,
as well as being able to participate in ProSe Group Communication or ProSe Broadcast Communication between
two or more Public Safety ProSe-enabled UEs which are in proximity. Any of the involved Public Safety ProSe-
enabled UEs need to have authorisation from the operator.

- Inaddition, ProSe Communication can also take place over a ProSe UE-to-UE Relay, aform 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.

7A.1  General Requirements for Proximity Services

Based on operator policy and user choice, the proximity of two ProSe-enabled UEs shall be determinable; for example,
using direct radio signals or viathe operator network.

Subject to user and operator settings, the 3GPP system shall be able to support the usage of WLAN direct discovery.

In the case the ProSe-enabled UE supports WLAN direct discovery, the 3GPP network shall be able to configure
applications in the UE to use E-UTRA direct discovery or WLAN direct discovery or both for discovering other ProSe-
enabled UEs.

ProSe Discovery shall be able to determine whether or not other ProSe-enabled UEs are of interest to a discovering
ProSe-enabled UE. A ProSe-enabled UE is of interest to a discovering ProSe-enabled UE if its proximity needsto be
known by one or more authorised applications.

Subject to user and operator settings, a ProSe-enabled UE shall be able to be discoverable only by other ProSe-enabled
UEs in proximity that are explicitly permitted by the discoverable ProSe-enabled UE.

NOTE: ‘explicitly permitted’ refersto Restricted ProSe Discovery.
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Subject to user and operator settings, a ProSe-enabled UE shall be able to be discoverable by all other ProSe-enabled
UEsin proximity without explicit permission. The ProSe-enabled UEs can be served by the same or different PLMN,
including when roaming.

NOTE: ‘without explicit permission’ refersto Open ProSe Discovery.

All requirements for ProSe Discovery also apply when one or both of the ProSe-enabled UEs involved in ProSe
Discovery areroaming in a VPLMN.

Operator policy disabling or limiting individual ProSe features shall override any user choice.

The following regquirements apply to the case where ProSe-enabled UEs use E-UTRA to determine proximity of other
ProSe-enabled UEs:

- The operator shall be able to dynamically control the proximity criteriafor ProSe Discovery. Examples of the
criteriainclude radio range and geographic range.

- ProSe Discovery shall support a minimum of three range classes — for example short, medium and maximum
range.

- The operator shall be able to authorise per subscription the maximum range class ProSe Discovery is allowed to
use.

- The ProSe Discovery process shall enable authorised applications to request and to use a certain range class
when discovering other ProSe-enabled UEs.

- The ProSe Discovery process shall enable authorised applications to request and to use a certain range class
when the ProSe-enabled UE is being discovered by other ProSe-enabled UEs.

NOTE: For the case where ProSe-enabled UEs use WLAN direct discovery to determine proximity of other
ProSe-enabled UEs, the range is determined by the underlying technology.

The operator shall be able to dynamically control the proximity criteriafor any ProSe E-UTRA Communication
(including ProSe E-UTRA Communication between two ProSe-enabled UES, ProSe Group Communication and ProSe
Broadcast Communication). Examples of the criteriainclude: Communication Range, channel conditions, achievable
QoS.

Theimpact of ProSe Discovery and ProSe Communication on E-UTRA radio usage, network usage and battery
consumption should be minimized. This reguirement applies to any ProSe E-UTRA Communication between two
ProSe-enabled UEs, ProSe Group Communication, ProSe Broadcast Communication, and ProSe-assisted WLAN direct
communication.

ProSe shall support the simultaneous operation of alarge number of applications on a ProSe-enabled UE, ensuring that
the 3GPP system provides ProSe Discovery proximity information only to applications that were authorised by the
3GPP operator.

An application on a ProSe-enabled UE shall be able to use ProSe Discovery to request EPC ProSe to determine the
proximity of another ProSe-enabled UE; EPC ProSe shall be able to determine proximity of two ProSe-enabled UEs
and inform the requesting application of their proximity.

The operator shall be able to enable or disable the ProSe Discovery feature in its network.

The system shall be capable of monitoring communication characteristics (e.g. channel condition, QoS of the path,
volume of traffic etc.) on the ProSe E-UTRA Communication path, regardless of whether there is an existing data
session on the EPS path. This requirement appliesto any ProSe E-UTRA Communication between two ProSe-enabled
UESs, ProSe Group Communication and ProSe Broadcast Communication. The monitored communication
characteristics on the ProSe E-UTRA Communication path (e.g. channel condition, QoS of the path, volume of traffic
etc.) may be different for ProSe E-UTRA Communication between two ProSe-enabled UES, ProSe Group
Communication and ProSe Broadcast Communication.

The establishment of a user traffic session on the ProSe E-UTRA Communication path and the switching of user traffic
between a ProSe E-UTRA Communication path and an EPC Path are under control of the network. This requirement
appliesto any ProSe E-UTRA Communication between two ProSe-enabled UEs, ProSe Group Communication and
ProSe Broadcast Communication.
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The Radio Access Network shall control the radio resources associated with the ProSe E-UTRA Communication path.
This requirement applies to any ProSe E-UTRA Communication between two ProSe-enabled UES, ProSe Group
Communication and ProSe Broadcast Communication.

The ProSe mechanism shall enable the operator to change the communication path of a user traffic session to a ProSe
Communication path or EPC Path without negatively affecting the QoS of the session. This requirement is not
applicable to ProSe Group Communication and ProSe Broadcast Communication.

The ProSe mechanism shall enable the operator to change the communication path of a user traffic session of a ProSe-
enabled UE to a ProSe Communication path or EPC Path without negatively affecting the communication paths
(including ProSe Communication paths) of other ongoing user traffic sessions of this or other ProSe-enabled UEs. This
requirement is not applicable to ProSe Group Communication and ProSe Broadcast Communication.

The ProSe mechanism shall enable the operator to change the communication path of a user traffic session to a ProSe
Communication path or EPC Path based upon the QoS requirements of the session and the QoS requirements of other
ongoing sessions of this or other ProSe-enabled UEs. This requirement is not applicable to ProSe Group
Communication and ProSe Broadcast Communication.

The system shall be capable of selecting the most appropriate communications path (ProSe Communication path or
EPC Path), according to operator preferences. This requirement is not applicable to ProSe Group Communication and
ProSe Broadcast Communication. The criteriafor evaluation may include the following, although not restricted to:

- System-specific conditions: backhaul link, supporting links or EPC performance;

- Ceéll-specific conditions: for example cell loading;

- ProSe and EPC Path conditions: Communication Range, channel conditions and achievable QoS;
- Service-type conditions: APN, service discriminator.

Subject to operator policy and user consent, the system shall be capable of establishing a new user traffic session with a
ProSe E-UTRA Communication path, and maintaining both of the ProSe E-UTRA Communication path and the
existing EPC Path, when the UEs are determined to be in Communication Range allowing ProSe E-UTRA
Communication. This requirement applies to any ProSe E-UTRA Communication between two ProSe-enabled UES,
ProSe Group Communication and ProSe Broadcast Communication. The UEs can be:

- Served by the same PLMN, including when roaming; or
- Served by different PLMNSs, including when roaming.

NOTE: ProSe E-UTRA Communication between UEs served by different PLMNSs can be subject to the
availability of suitable radio resources (e.g. shared RAN in a MOCN/GWCN environment).

The 3GPP system shall be capable of moving a user traffic session from the EPC Path to a ProSe E-UTRA
Communication path, when the ProSe-enabled UEs are determined to be in Communication Range allowing ProSe E-
UTRA Communication. This requirement applies to any ProSe E-UTRA Communication between two ProSe-enabled
UESs, ProSe Group Communication and ProSe Broadcast Communication.

The 3GPP system shall be capable of moving a user traffic session from a ProSe E-UTRA Communication path to an
EPC Path. At a minimum, this functionality shall support the case when the ProSe E-UTRA Communication path is no
longer feasible. This requirement appliesto any ProSe E-UTRA Communication between two ProSe-enabled UEsS,
ProSe Group Communication and ProSe Broadcast Communication.

When switching user traffic sessions between the ProSe E-UTRA Communication and EPC Paths triggered by the
network, disruption to the user shall be minimized. This requirement is not applicable to ProSe Group Communication
and ProSe Broadcast Communication.

When switching user traffic sessions between the ProSe E-UTRA Communication and EPC Paths triggered by the
ProSe-enabled UE, disruption to the user shall be minimized. This requirement is not applicable to ProSe Group
Communication and ProSe Broadcast Communication.

The HPLMN operator shall be able to authorize the ability of a ProSe-enabled UE to use ProSe Communication,
separately for the HPLMN and for roaming in VPLMNSs. This requirement appliesto any ProSe E-UTRA
Communication between two ProSe-enabled UES, ProSe Group Communication, ProSe Broadcast Communication and
ProSe-assisted WLAN direct communication.
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The HPLMN operator shall be able to authorize the ability of a ProSe-enabled UE to use ProSe Communication to
communicate with ProSe-enabled UEs served by a different PLMN. This requirement appliesto any ProSe E-UTRA
Communication between two ProSe-enabled UES, ProSe Group Communication, ProSe Broadcast Communication and
ProSe-assisted WLAN direct communication.

The VPLMN operator shall be able to turn on or off the ability for al the inbound roamers from a specific PLMN to use
ProSe Communication. This requirement appliesto any ProSe E-UTRA Communication between two ProSe-enabled
UESs, ProSe Group Communication, ProSe Broadcast Communication and ProSe-assisted WLAN direct
communication.

ProSe proximity information shall be suitable for integration with the Location and Presence information used by the
network to offer its services.

ProSe shall be able to accommodate potentially large numbers of concurrently participating ProSe-enabled UESs.

ProSe Discovery and ProSe Communication shall be available to ProSe-enabled UEs that are registered to a PLMN and
are served by an E-UTRAN of said PLMN even if potentially served by different eNBs. Whether or not UEs are served
by the same eNB, E-UTRAN resources involved in ProSe will be under real time 3GPP network control.

The network shall be able to collect Discovery information from a ProSe-enabled UE regarding which ProSe-enabled
UEs are discovered to be in its proximity. Restrictions due to regulation on data collection apply.

ProSe shall:
- Allow aProSe-enabled UE to selectively discover ProSe-enabled UEs of interest;
- Ensure that 3GPP UE/subscriber identifiers are not disclosed to unauthorised parties when ProSe is used,;
- Allow both granting and revocation of discovery permissions;
- Enable applications to individually request the setting of discovery parameters, such as discovery range class.

A minimum set of ProSe Discovery and ProSe Communication capabilities for applications may be defined and present
on ProSe-enabled UEs, providing ProSe features for applications.

The operator network shall be able to continuously control the use of E-UTRAN resources for ProSe Discovery and
ProSe E-UTRA Communication between UES, as long as these UEs are served by E-UTRAN and using operator's
spectrum. This requirement appliesto any ProSe E-UTRA Communication between two ProSe-enabled UES, ProSe
Group Communication and ProSe Broadcast Communication.

Potential negative impact of ProSe on the E-UTRAN services should be minimized. This requirement appliesto any
ProSe E-UTRA Communication between two ProSe-enabled UEs, ProSe Group Communication, ProSe Broadcast
Communication, and ProSe-assisted WLAN direct communication.

Subject to operator policies MOCN networks shall support establishing ProSe Communication between ProSe-enabled
UEs camping on the same radio access network but served by different MOCN PLMNs. This requirement applies to
any ProSe E-UTRA Communication between two ProSe-enabled UEs, ProSe Group Communication, ProSe Broadcast
Communication and ProSe-assisted WLAN direct communication.

7A.2  Public Safety Specific Requirements for Proximity Services

A Public Safety ProSe-enabled UE with ProSe Discovery enabled for discovery of other public safety UEs shall be able
to discover other discoverable public safety UEs, without network interaction if allowed by the operator, even when
served by E-UTRAN whether or not ProSe E-UTRA Communication is used (including whether or not ProSe Group
Communication or ProSe Broadcast Communication are used).

NOTE: A network operator can provide additional services for public safety UEs that are under 3GPP network
coverage, such as providing accurate location information through GPS data.

A user of a Public Safety ProSe-enabled UE shall be able to activate or deactivate the UE's ProSe Discovery feature
while served by E-UTRAN, if alowed by the operator whether or not ProSe E-UTRA Communication is used
(including whether or not ProSe Group Communication or ProSe Broadcast Communication are used).

ProSe shall not be available to ProSe-enabled UEs not served by E-UTRAN, except in the following cases:
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- Public Safety ProSe-enabled UES can use ProSe when operating on public safety spectrum even when not served
by E-UTRAN. In this case, at |east a one-time pre-authorization to use ProSe is needed.

- A Public Safety ProSe-enabled UE with ProSe Discovery enabled shall be able to discover other discoverable
Public Safety ProSe-enabled UEs when some or all of the Public Safety ProSe-enabled UEs involved in ProSe
Discovery are not served by E-UTRAN, whether or not ProSe E-UTRA Communication is used (including
whether or not ProSe Group Communication or ProSe Broadcast Communication are used).

A Public Safety ProSe-enabled UE shall be capable of determining autonomously whether or not a discovered ProSe-
enabled UE isa public safety UE.

The configuration of a Public Safety ProSe-enabled UE that allows the Public Safety ProSe-enabled UE to discover
other discoverable Public Safety ProSe-enabled UEs shall be independent from its configuration to allow or not to allow
other Public Safety ProSe-enabled UEsto discover it.

Public Safety ProSe-enabled UEs whether they are served by E-UTRAN or not, shall be capable of establishing a secure
ProSe E-UTRA Communication on a ProSe E-UTRA Communication path and exchange user traffic on public safety
spectrum, assuming they are in Communication Range, are authenticated and authorised. This requirement applies to
ProSe E-UTRA Communication between two Public Safety ProSe-enabled UESs, ProSe Group Communication and
ProSe Broadcast Communication.

ProSe-enabled UEs shall not be able to use ProSe Discovery and/or Communication services when in Limited Service
state, except for Public Safety ProSe-enabled UEs which shall be treated as out-of-coverage under the following
circumstances:

- It cannot find a suitable cell of the selected PLMN
- Itreceivesa"PLMN not allowed" response to a registration request
- Itreceivesa"GPRS not allowed" response to a registration request

Public Safety ProSe-enabled UEs using UE preconfigured resource shall not cause interference to a cell if the UE
considers the cell as an acceptable cell and is operating as out-of-coverage as per the circumstances above.

The operator shall be able to authorise, via network control, Public Safety ProSe-enabled UEs to establish ProSe
Communication when at least one of the two Public Safety ProSe-enabled UEs is served by EUTRAN.

The operator shall be able to pre-configure Public Safety ProSe-enabled UEs (e.g., in the USIM or ME) with the
permission to use ProSe Discovery and/or Communication services for Public Safety, without the need for the Public
Safety ProSe-enabled UES to connect to the network to get thisinitial configuration. This requirement appliesto any
ProSe E-UTRA Communication between two Public Safety ProSe-enabled UES, ProSe Group Communication and
ProSe Broadcast Communication.

The system shall enable Public Safety ProSe-enabled UEs to mutually authenticate each other when not served by E-
UTRAN.

Assuming Public Safety ProSe-enabled UEs are in Communication Range, are authenticated and are authorised, a
Public Safety ProSe-enabled UE on public safety spectrum, whether or not it is served by E-UTRAN, shall be capable
of establishing multiple one-to-one ProSe E-UTRA Communications using multiple ProSe E-UTRA Communication
paths, and of exchanging user traffic with each Public Safety ProSe-enabled UE across these multiple paths.

A Public Safety ProSe-enabled ProSe-enabled UE, whether or not it is served by E-UTRAN shall be capable of
transmitting data to a group of Public Safety ProSe-enabled UES using ProSe Group Communications with asingle
transmission, assuming they are within Communication Range, authenticated and authorised.

Authentication shall allow for security-enablement of large groups, regardless whether group members have discovered
each other when served by E-UTRAN or not.

A Public Safety ProSe-enabled UE whether or not it is served by E-UTRAN shall be capable of receiving a ProSe
Group Communications transmission, of which it isagroup member, regardless of whether or not it has been
discovered by the transmitting Public Safety ProSe-enabled UE.

An authorised Public Safety ProSe-enabled UE, whether or not it is served by E-UTRAN shall be capable of sending a
broadcast message to all authorised Public Safety ProSe-enabled UEs within Communication Range, regardless of
group membership, using ProSe Broadcast Communication in a single transmission.
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An authorised Public Safety ProSe-enabled UE, whether or not it is served by E-UTRAN, may be capable of acting as a
relay for other public safety UEs.

An authorised Public Safety ProSe-enabled UE shall be capable of acting as arelay for ProSe E-UTRA Communication
between two Public Safety ProSe-enabled UEs, ProSe Broadcast Communication, and ProSe Group Communication.

A ProSe UE-to-UE Relay shall be ableto relay datafor a group of Public Safety ProSe-enabled UEs using ProSe Group
Communications regardless of their group membership.

An authorised Public Safety ProSe-enabled UE, whether or not it is served by E-UTRAN, shall be capable of being
enabled/disabled by a user or the system to act as arelay for other Public Safety ProSe-enabled UEs.

The user of aPublic Safety ProSe-enabled UE acting as arelay should not perceive service degradation due to its use as
arelay, regardless whether or not the Public Safety ProSe-enabled UE is served by E-UTRAN.

There shall be a maximum of one ProSe UE-to-UE relay between two Public Safety ProSe-enabled UES.

A ProSe UE-to-UE Relay serving asarelay for other Public Safety ProSe-enabled UE shall be able to be served at the
same time by the UE serving as arelay for it.

A ProSe UE-to-UE Relay shall be capable of relaying communications for one or more Public Safety ProSe-enabled
UEs that are within Communication Range of the ProSe UE-to-UE Relay.

A Public Safety ProSe-enabled UE shall be capable of acting as arelay regardliess of whether or not it has been
discovered by a Public Safety ProSe-enabled UE using it as arelay if they are within Communication Range.

In the case where communication is relayed by an Evolved ProSe UE-to-Network Relay between an E-UTRAN and a
ProSe-enabled UE there shall be no ProSe UE-to-UE Relays between the ProSe-enabled UE and E-UTRAN.

An authorised Public Safety ProSe-enabled UE shall be capable of communication using both the network infrastructure
and ProSe Communication with Public Safety ProSe-enabled UEs not served by E-UTRAN in parallel whether or not
ProSe Discovery is used.

In addition, the system shall be able to move the user traffic session back to the EPC Path once the Public Safety ProSe-
enabled UE is served by E-UTRAN. The user may inhibit the switch back to the EPC Path.

It is desirable that an authorised Public Safety ProSe-enabled UE, whether or not it is served by E-UTRAN, supportsthe
capability to exchange data via ProSe from within a building to Public Safety ProSe-enabled UEs outside the building
using a power class 3 E-UTRA UE [29].

Authorised Public Safety ProSe-enabled UES, whether being served or not by E-UTRAN, shall be able to communicate
with other authorised Public Safety ProSe-enabled UESs whether or not ProSe discovery is used.

A Public Safety ProSe-enabled UE shall provide the ability for the end user to activate/deactivate ProSe E-UTRA
Communication whether or not the UE is served by E-UTRAN and whether or not ProSe discovery isused. This
requirement applies to any ProSe E-UTRA Communication between two Public Safety ProSe-enabled UEs, and to
ProSe Group Communication and ProSe Broadcast Communication.

A Public Safety ProSe-enabled UE shall support independent activation/deactivation of ProSe Discovery and ProSe E-
UTRA Communication whether or not it is served by E-UTRAN. This requirement appliesto any ProSe E-UTRA
Communication between two Public Safety ProSe-enabled UEs, ProSe Group Communication and ProsSe Broadcast
Communication.

Re-authorization and specific configurations, including spectrum configurations, of Public Safety ProSe-enabled UES
shall be subject to public safety operator policy.

An operator shall be able to configure a Public Safety ProSe-enabled UE with the permission to be discoverable or not
by one or more Public Safety ProSe-enabled UEs, without prior registration to the network.

Subject to operator policy and/or network authorization, a user of a Public Safety ProSe-enabled UE shall be able to
select the ProSe Communication path (direct or routed vialocal eNB) when the Public Safety ProSe-enabled UE is
being served by E-UTRAN. This requirement applies to any ProSe E-UTRA Communication between two Public
Safety ProSe-enabled UES, ProSe Group Communication and ProSe Broadcast Communications. The network
authorization shall consider the current traffic condition in the specific area.
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A Public Safety ProSe-enabled UE shall be able to operate in spectrum allocated exclusively for ProSe and spectrum
allocated for both ProSe and other services.

7A.3 ProSe-assisted WLAN direct communication

The Evolved Packet System shall support the following requirements for WLAN to enable ProSe communication.

Subject to operator policy and user consent, a ProSe-enabled UE with WLAN capability shall be able to establish
ProSe-assisted WLAN direct communications with another ProSe-enabled UE when they are within WLAN direct
communications range, based on ProSe Discovery and WLAN configuration information from the 3GPP EPC.

The 3GPP EPC shall be able to provide configuration information to ProSe-enabled UES for the purpose of establishing
ProSe-assisted WLAN direct communications.

The EPC shall be able to provide configuration information that enables confidentiality and integrity on the ProSe-
assisted WLAN direct communications link.

The HPLMN operator shall be able to authorise ProSe-assisted WLAN direct communications for a ProSe-enabled UE,
separately for use in the HPLMN and when roaming in VPLMNS.

The HPLMN operator shall be able to authorise a ProSe-enabled UE to engage in ProSe-assisted WLAN direct
communications with a ProSe-enabled UE being served by a different PLMN.

The VPLMN operator shall be able to turn on or off ProSe-assisted WLAN direct communications for inbound roamers.
Both the HPLMN and VPLMN operators shall be able to charge for ProSe-assisted WLAN direct communications.

When a ProSe-enabled UE uses ProSe-assisted WLAN direct communications, both the HPLMN and VPLMN shall be
able to collect accounting data for ProSe-assisted WLAN direct communications including:

- ProSe-assisted WLAN direct communication duration, amount of data transferred, etc.

Subject to operator policy and user consent the EPC and a ProSe-enabled UE shall be capable of negotiating the move
of atraffic flow between the EPC Path and the ProSe-assisted WLAN direct path.

There shall be no impact upon the RAN from service continuity procedures for ProSe-enabled UE traffic sessions that
are moved between the infrastructure and WLAN direct communication paths.

The network shall be able to determine whether two ProSe-enabled UEs are within WLAN direct communications
range and whether the WLAN direct link can provide the necessary QoS to support the end user application.

The network shall ensure service continuity for ProSe-assisted WLAN direct communications flows and be capable of
considering QoS requirements of all data flows when negotiating a communications path switch for a given end user
application.

The system shall be capable of establishing a new user traffic session for a ProSe-assisted WLAN direct
communications path.

Subject to operator policy and user consent the EPS shall be capable of maintaining existing E-UTRAN infrastructure
communications while ProSe-assisted WLAN direct communication is established by a given ProSe-enabled UE.

Subject to operator policy and user consent the EPS shall be capable of establishing new E-UTRAN infrastructure
communications while ProSe WLAN communication is on-going for a given ProSe-enabled UE.

The EPC shall be able to request a UE to perform a path switch between the EPC Path and WLAN direct path for some
or al of the UE's traffic sessions based on the load in the 3GPP network.
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7B Indirect 3GPP Communication

7B.1  Feature description

Indirect 3GPP Communication enables an Evolved ProSe Remote UE (e.g. wearable device, UE) to connect to the
3GPP network via an Evolved ProSe UE-to-Network Relay. The connection between the Evolved Prose Remote UE
and the Evolved ProSe UE-to-Network Relay can use E-UTRA or WLAN.

The Evolved ProSe Remote UE has the functionality to directly connect to the EPC without an Evolved ProSe UE-to-
Network Relay.The Evolved ProSe Remote UE will be visible to and controlled by the 3GPP network when connected
via an Evolved ProSe UE-to-Network Relay. The Evolved ProSe Remote UE can use Indirect 3GPP Communication
either in E-UTRAN coverage or out of E-UTRAN coverage.

The requirements listed in this clause (7B) exclude GSM and UMTS. Indirect 3GPP Communication to the 3GPP
network shall not impact either of GSM and UMTS.

The Evolved ProSe Remote UE and the Evolved ProSe UE-to-Network Relay are served by the same PLMN.

7B.2  General Requirements for Indirect 3GPP Communication

The 3GPP system shall be capable of supporting Indirect 3GPP Communications between an Evolved ProSe Remote
UE and the 3GPP network via an Evolved ProSe UE-to-Network Relay. This requirement applies to any Indirect 3GPP
Communication between an Evolved ProSe Remote UE and Evolved ProSe UE-to-Network Relay, including ProSe
Group Communication and ProSe Broadcast Communication.

There shall be a maximum of one Evolved ProSe UE-to-Network Relay between an Evolved ProSe Remote UE and E-
UTRAN.

The connection between an Evolved ProSe Remote UE and an Evolved ProSe UE-to-Network Relay shall be ableto
use E-UTRA or WLAN.

The Evolved ProSe Remote UE supporting only E-UTRA can use Indirect 3GPP Communication either in E-UTRAN
coverage or out of E-UTRAN coverage.

The Evolved ProSe Remote UE supporting E-UTRA and other RAT(S) can use Indirect 3GPP Communication either in
E-UTRAN coverage or out of coverage of all supported 3GPP RAT(s) of the UE.

A UE shall be capable of acting as an Evolved ProSe UE-to-Network Relay between an Evolved ProSe Remote UE and
E-UTRAN if it isauthorised by the3GPP network to act as arelay and served by this E-UTRAN.

An authorised Evolved ProSe UE-to-Network Relay shall be capable of being enabled/disabled by the 3GPP network to
act asarelay to/from E-UTRAN for other Evolved ProSe Remote UEs unable to access E-UTRAN.

The 3GPP network shall control the Evolved ProSe Remote UE via an Indirect 3GPP Communication using E-UTRA
or WLAN. Thisrequirement appliesto any Indirect 3GPP Communication between an Evolved ProSe Remote UE and
Evolved ProSe UE-to-Network Relay, including ProSe Group Communication and ProSe Broadcast Communication.

The 3GPP network shall be able to identify, authenticate, address and reach an Evolved ProSe Remote UE when it
accesses the 3GPP network via an Indirect 3GPP Communication.

The 3GPP network shall manage the E-UTRA(N) resources used for the communication path between the Evolved
ProSe Remote UE and the network when it accesses the 3GPP network via an Indirect 3GPP Communication.

The 3GPP network shall provide efficient use of E-UTRA radio spectrum (i.e., hot increase interference or power
consumption of the in-coverage UE when shared with out-of-coverage UES).

The 3GPP network shall provide resource efficient management of shared radio spectrum for all users (e.g., Public
Safety, commercial).

Based on the preference of the end-user of the Evolved ProSe UE-to-Network Relay, the 3GPP network shall be able to
allow/disallow access from an Evolved ProSe Remote UE to the network via an Evolved ProSe UE-to-Network Relay.
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The 3GPP system shall support the real time user traffic session (e.g. Multimedia telephony and/or real time video) for
an Evolved ProSe Remote UE when the Evolved ProSe Remote UE is connected to the 3GPP network via an Indirect
3GPP Communication.

The 3GPP systems shall support small data services (e,g, CloT, eMTC) for an Evolved ProSe Remote UE when the
Evolved ProSe Remote UE uses an Indirect 3GPP Communication.

The 3GPP systems shall support data services (e,g, non-real time data) for an Evolved ProSe Remote UE when the
Evolved ProSe Remote UE uses an Indirect 3GPP Communication.

The 3GPP system shall enable emergency calls viathe Evolved ProSe Relay UE in case that the Evolved ProSe Remote
UE supports emergency calls.

The 3GPP system shall be able to support the change for an Evolved ProSe Remote UE from a direct 3GPP
communication to an Indirect 3GPP Communication and vice-versa.

NOTE: Potential reasons for changing could be to achieve better QoS or battery efficiency, as well as either the
Evolved ProSe Remote UE or Evolved ProSe UE-to-Network Relay moving in or out of E-UTRAN
coverage.

The 3GPP network shall be able to ensure service continuity when the Evolved ProSe Remote UE changes from a direct
3GPP communication to an Indirect 3GPP Communication and vice-versa.

The 3GPP system shall be able to support QoS for a user traffic session even in Indirect 3GPP Communication using E-
UTRA.

The support of Indirect 3GPP Communication shall not lead to a significant increase of complexity of the Evolved
Prose Remote UE compared to direct communication to 3GPP network.

The use of Indirect 3GPP Communication should typically lead to a decrease in power consumption and shall not lead
to an increase in power consumption at the Evolved ProSe Remote UE when compared to the Evolved ProSe Remote
UE using the direct 3GPP communication for the same traffic.

An Evolved ProSe UE-to-Network Relay shall be able to relay data for a group of Evolved ProSe Remote UEs using
ProSe Group Communications regardless of their group membership, if authorized by the 3GPP network.

7C Requirements for relay UE selection for Evolved
ProSe Remote UE access via an Evolved ProSe UE-
to-Network Relay

7C.1 General

At the time of remote UE selection of Evolved ProSe UE-to-Network Relay, there might be several Evolved ProSe UE-
to-Network Relay capable UEs in proximity of the Evolved ProSe Remote UE, and available for discovery and relay
connection establishment. The requirements listed in the following sub-sections relate to the selection of an appropriate
Evolved ProSe UE-to-Network Relay to be used for Evolved ProSe Remote UE access to a 3GPP PLMN.

The 3GPP system shall support selection of one out of potentially several Evolved ProSe Relay capable UEs, in
proximity of the Evolved ProSe Remote UE and available for discovery and relay connection establishment, through a
3GPP defined relay UE selection procedure.

The 3GPP system shall support selection of Evolved ProSe UE-to-Network Relays with subscriptions with the same
owner as the subscription of the Evolved ProSe Remote UE as well as Evolved ProSe UE-to-Network Relays with
subscriptions with a different owner than the subscription of the Evolved ProSe Remote UE.

The 3GPP system shall support pairing of an Evolved ProSe Remote UE and a specific Evolved ProSe UE-to-Network
Relay to allow for fast remote connectivity setup with UE consent given, and/or MNO control applied, at the time of
pairing.
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7C.2 Relay UE selection

The 3GPP system shall support selection of an Evolved ProSe UE-to-Network Relay based on a combination of
different criteriae.g.,

- thesubcriptions of Evolved ProSe UE-to-Network Relay and Evolved ProSe Remote UE,

- the capabilities of the Evolved ProSe UE-to-Network Relay,

- the QoS that is achieveable by selecting the Evolved ProSe UE-to-Network Relay,

- the power consumption required by Evolved ProSe UE-to-Network Relay UE and Evolved ProSe Remote UE,
- thepre-paired Evolved ProSse UE-to-Network Relay,

- the 3GPP or non-3GPP access the Evolved ProSe UE-to-Network Relay uses to connect to the network, or

- the 3GPP PLMN the Evolved ProSe UE-to-Network Relay connects to.

NOTE: Other criteriacan play arolein selection of an Evolved ProSe UE-to-Network Relay.

The 3GPP network shall be able to control Evolved ProSe UE-to-Network Relay selection either explicitly (e.g. by
signalling) or implicitly (e.g. by provisioning of policiesin the Evolved ProSe Remote UE and Evolved ProSe UE-to-
Network Relay).

The 3GPP system shall support pre-configuration of Relay UE discovery information in addition to pre-configured
PLMN selection information, needed for Relay UE selection, in the Evolved ProSe Remote UEs. It should include the
applicable Relay UE identity to allow identification of to which Evolved ProSe Relay UE a specific set of information

applies.

The 3GPP system shall support provisioning of information in the Evolved ProSe Remote UE (ME and/or USIM) used
for relay UE selection.

The 3GPP system shall support having preferences stored in the Evolved ProSe Remote UE related to the relay UE
selection criteria, configured/controlled by the home operator, user selectable, or a combination of both.

The 3GPP system shall support mechanisms for allowing an Evolved ProSe Remote UE to get information regarding
which PLMN a specific Evolved ProSe UE-to-Network Relay connects to, prior to indirect 3GPP connection
establishment.

The 3GPP system shall support mechanisms for allowing an Evolved ProSe Remote UE to get information regarding
what PLMNs a specific Evolved ProSe UE-to-Network Relay connects to, in case of network sharing, prior to indirect
3GPP connection establishment.

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) Theradio 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. lessthan Smsinideal conditions]
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c)

d)

€)

f)

9)

h)

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.

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.

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].

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

- maximum delay in the EPS of 10 ms for 98% packets,
- 99,9999% reliability excluding the delayed packets.

The Evolved Packet System shall be capable of providing low latency communication services with maximum
delay in the EPS of 10 msand 99,99% reliability.

The Evolved Packet System shall be capable of providing ultrareliable low latency communication services
(e.g., wireless road-side infrastructure backhaul as described in TS 22.261 [30]) with maximum delay in the EPS
of 30 msand 99,999% reliability.

The Evolved Packet System shall be capable of providing ultrareliable low latency communication services with
maximum delay in the EPS of 5 ms and 99,999% reliability.

To support ultrareliable low latency communication services, the Evolved Packet System shall support the
transmission over the radio interface of a packet of 32 bytes with areliability of 99,999% and a user plane
latency of 1ms, as described in TR 38.913 [31].
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9 Security and privacy

9.1 General

The Evolved Packet System shall provide a high level of security and privacy for users and Evolved Packet System
operators.

9.2 Security requirements

The Evolved Packet System shall provide a high level of security, equivalent or better than Rel-7 3GPP systems.

Any possible lapse in security in one access technology shall not compromise security of other accesses.

The Evolved Packet System should provide protection against threats and attacks including those present in the Internet.
The Evolved Packet System shall support information authenticity between the terminal and Evolved Packet Systems.
The Evolved Packet System shall allow for a network to hide of internal network elements from the UE.

Secu