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Summary

Recommendation ITU-T Q.3050 provides brief descriptions of signalling protocols supporting next
generation network (NGN) capability setsin terms of the overall protocol Recommendations defined
in ITU-T. The descriptions are from the aspects of NGN capability set, NGN functional architecture,
NGN signalling architecture and protocol Recommendations that have been standardized in ITU-T.
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FOREWORD

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of
telecommunications, information and communication technologies (ICTs). The ITU Telecommunication
Standardization Sector (ITU-T) is a permanent organ of ITU. ITU-T is responsible for studying technical,
operating and tariff questions and issuing Recommendations on them with a view to standardizing
telecommunications on aworldwide basis.

The World Telecommunication Standardization Assembly (WTSA), which meets every four years,
establishes the topics for study by the ITU-T study groups which, in turn, produce Recommendations on
these topics.

The approval of ITU-T Recommendationsis covered by the procedure laid down in WTSA Resolution 1.

In some areas of information technology which fall within ITU-T's purview, the necessary standards are
prepared on a collaborative basis with 1SO and IEC.

NOTE

In this Recommendation, the expression "Administration" is used for conciseness to indicate both a
telecommunication administration and a recognized operating agency.

Compliance with this Recommendation is voluntary. However, the Recommendation may contain certain
mandatory provisions (to ensure, e.g., interoperability or applicability) and compliance with the
Recommendation is achieved when all of these mandatory provisions are met. The words "shall" or some
other obligatory language such as "must" and the negative equivalents are used to express requirements. The
use of such words does not suggest that compliance with the Recommendation is required of any party.

INTELLECTUAL PROPERTY RIGHTS

ITU draws attention to the possibility that the practice or implementation of this Recommendation may
involve the use of a claimed Intellectual Property Right. ITU takes no position concerning the evidence,
validity or applicability of claimed Intellectual Property Rights, whether asserted by ITU members or others
outside of the Recommendation development process.

As of the date of approval of this Recommendation, ITU had not received notice of intellectua property,
protected by patents, which may be required to implement this Recommendation. However, implementers
are cautioned that this may not represent the latest information and are therefore strongly urged to consult the
TSB patent database at http://www.itu.int/ITU-T/ipr/.

©I1TU 2012

All rights reserved. No part of this publication may be reproduced, by any means whatsoever, without the
prior written permission of 1TU.
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Recommendation I TU-T Q.3050

Description of signalling protocols supporting next gener ation networ k
capability sets

1 Scope

This Recommendation provides brief descriptions of signaling protocols supporting next
generation network (NGN) capability sets in terms of the overall protocol Recommendations
defined in ITU-T. The descriptions are from the aspects of NGN capability sets, NGN functional
architecture, NGN signalling architecture and protocol Recommendations that have been
standardized in ITU-T.

2 References

The following ITU-T Recommendations and other references contain provisions which, through
reference in this text, constitute provisions of this Recommendation. At the time of publication, the
editions indicated were valid. All Recommendations and other references are subject to revision;
users of this Recommendation are therefore encouraged to investigate the possibility of applying the
most recent edition of the Recommendations and other references listed below. A list of the
currently valid ITU-T Recommendations is regularly published. The reference to a document within
this Recommendation does not give it, as a stand-alone document, the status of a Recommendation.

[ITU-T Q.1741.6] Recommendation ITU-T Q.1741.6 (2009), IMT-2000 referencesto Release 8
of GSM-evolved UMTS core network.

[ITU-T Q.3221] Recommendation ITU-T Q.3221 (2008), Requirements and protocol at the
interface between the service control entity and the transport location
management physical entity (STCL1 interface).

[ITU-T Q.3301.1] Recommendation ITU-T Q.3301.1 (2010), Resource control protocol No. 1,
version 2 — Protocol at the Rs interface between service control entities and the
policy decision physical entity.

[ITU-T Q.3302.1] Recommendation ITU-T Q.3302.1 (2010), Resource control protocol No. 2
(rcp2) — Protocol at the Rp interface between transport resource control
physical entities.

[ITU-T Q.3303.00 Recommendation ITU-T Q.3303.0 (2007), Resource control protocol No. 3 —
Protocols at the Rw interface between a policy decision physical entity
(PD-PE) and a policy enforcement physical entity (PE-PE): Overview.

[ITU-T Q.3303.1] Recommendation ITU-T Q.3303.1 (2012), Resource control protocol No. 3 —
Protocol at the interface between a Policy Decision Physical Entity (PD-PE)

and a Policy Enforcement Physical Entity (PE-PE): COPS alternative
version 2.

[ITU-T Q.3303.2] Recommendation ITU-T Q.3303.2 (2007), Resource control protocol No. 3 —
Protocol at the interface between a Policy Decision Physical Entity (PD-PE)
and a Policy Enforcement Physical Entity (PE-PE) (Rw interface): H.248
alternative.

[ITU-T Q.3303.3] Recommendation ITU-T Q.3303.3 (2012), Resource control protocol No. 3 —
Protocols at the Rw interface between a policy decision physical entity
(PD-PE) and a policy enforcement physical entity (PE-PE): Diameter profile
version 2.
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[ITU-T Q.3304.1] Recommendation ITU-T Q.3304.1 (2012), Resource control protocol No. 4
(rcp4) — Protocols at the Re interface between a transport resour ce control
physical entity and a transport physical entity: COPS alternative.

[ITU-T Q.3304.2] Recommendation ITU-T Q.3304.2 (2012), Resource control protocol No. 4
(rcp4) — Protocols at the Rc interface between a transport resource control
physical entity (TRC-PE) and a transport physical entity (T-PE): SNMP
alternative.

[ITU-T Q.3305.1]] Recommendation ITU-T Q.3305.1 (2011), Resource control protocol No. 5
(rcp5) — Protocol at the interface between transport resource control physical
entity and policy decision physical entity (Rt interface): Diameter-based.

[ITU-T Q.3401] Recommendation ITU-T Q.3401 (2007), NGN NNI signalling profile (protocol

Set 1).

[ITU-T Q.3402] Recommendation ITU-T Q.3402 (2008), NGN UNI signalling profile (Protocol
Set 1).

[ITU-T Y.2006] Recommendation ITU-T Y.2006 (2008), Description of capability set 1 of
NGN release 1.

[ITU-T Y.2007] Recommendation ITU-T Y.2007 (2010), NGN capability set 2.

[ITU-T Y.2011] Recommendation ITU-T Y.2011 (2004), General principles and general
reference model for Next Generation Networks.

[ITU-T Y.2012] Recommendation ITU-T Y.2012 (2010), Functional requirements and
architecture of next generation networks.

[ITU-T Y.2211] Recommendation ITU-T Y.2211 (2007), IMS-based real-time conversational
multimedia services over NGN emulation.

[ITU-T Y.2271] Recommendation ITU-T Y.2271 (2006), Call server-based PSTN/ISDN
emulation.

[IETF RFC 2616] |ETF RFC 2616 (1999), Hypertext Transfer Protocol -- HTTP/L.1.

3 Definitions
None.
4 Abbreviations and acronyms

This Recommendation uses the following abbreviations and acronyms:

AF-PE Application Function Physical Entity

ANI Application Network Interface

ASS-PE Application and Service Support Physical Entity
CD-PE Content Distribution Physical Entity

COPS Common Open Policy Service

COPS-PR COPS usage for Policy Provisioning

DTMF Dual Tone Multi-Frequency

IPPBX Internet Protocol Private Branch eXchange
IPTV IP Television

ISDN Integrated Services Digital Network
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NACF Network Attachment Control Functions

NAC-PE Network Attachment Control Physical Entity
NGN Next Generation Network

NNI Network-Network Interface

PD-PE Policy Decision Physical Entity

PE-PE Policy Enforcement Physical Entity
PSTN Public Switched Telephone Network
QoS Quality of Service

RCIP Resource Connection Initiation Protocol
RACE Resource and Admission Control Entity
SC-PE Service Control Physical Entity

SDP Session Description Protocol

SIP Session Initiation Protocol

SNI Service Network Interface

SNMP Simple Network Management Protocol
TRC-PE Transport Resource Control Physical Entity
T-PE Transport Physical Entity

UE User Equipment

UNI User Network Interface

VoD Video on Demand

VolP Voiceover IP

5 Conventions

None.

6 NGN capability sets

6.1 NGN capability set 1

Capability set 1 is primarily focused on session based conversational services such as telephony and
video phone service. Services supported by capability set 1 include:

- PSTN/ISDN emulation services.

PSTN/ISDN emulation services are provided by an NGN to support legacy terminals and interfaces.

The PSTN/ISDN emulation services are the same or better than those provided by circuit-switched
networks. The PSTN/ISDN emulation services are defined in [ITU-T Y.2271].

- PSTN/ISDN simulation services

PSTN/ISDN simulation services provide PSTN/ISDN-like services. The requirements are
independent of the media that is used during the communication. PSTN/ISDN simulation services
requirements are defined in [ITU-T Y.2211].

Transport connectivity, communication modes, codecs and other capabilities for NGN capability
set 1 are described in clause 7 of [ITU-T Y.2006].

Rec. ITU-T Q.3050 (08/2012) 3



6.2 NGN capability set 2

Capability set 2 includes features that are necessary to provide basic IPTV services (e.g., linear TV
and VoD) in NGN. Therefore, capability set 2 includes ITU-T Recommendations related to
NGN-based IPTV.

Internet Protocol Version 6 (IPv6) support, multicast support and other capabilities for NGN
capability set 2 are described in clause 7 of [ITU-T Y.2007].

7 NGN functional architecture

7.1 Overview of NGN ar chitecture
NOTE - The following text is based on the text provided in clause 7 of [ITU-T Y.2012].

Figure 1 shows an overview of the NGN functional architecture.

The NGN functional architecture supports the UNI, NNI, ANl and SNI reference points as
described in clause 6.2 of [ITU-T Y.2012].

The NGN functions are divided into service stratum functions and transport stratum functions
according to [ITU-T Y.2011]. To provide these services, several functions are necessary in both the
service stratum and the transport stratum, asillustrated in Figure 1. For detailed description of these
functions, refer to [ITU-T Y.2012].

4 Rec. ITU-T Q.3050 (08/2012)
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NOTE — Figure 1 is an exact replica of Figure 7-1 of [ITU-T Y.2012].
Figure 1 —NGN architectur e overview

7.2 Generalized NGN functional architecture

Clause 9 of [ITU-T Y.2012] describes the generalized functional architecture for NGN, including
the definitions of the generalized functional entities and reference points.

Figure 2 shows the NGN functional architecture framework.

For a detailed description of the functional entities and reference points of the generalized NGN
functional architecture, refer to clause 9 of [ITU-T Y.2012].
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NOTE — Figure 2 is an exact replica of Figure 9-1 of [ITU-T Y.2012].
Figure 2 —NGN functional architecture framework

8 NGN signalling ar chitecture

When implementing NGN architecture, some functional entities may be integrated into one or more
physical entities. Figure 3 provides an example of how functiona entities could be grouped into
physical entitiesin NGN architecture.
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Figure 3 —Example of physical entities and interfacesin NGN architecture

8.1 M apping functions and functional blocksinto physical entities
The mapping of functions and functional blocksinto physical entitiesis shown in Table 8-1.

Table 8-1 — Mapping functions and functional blocksinto physical entities

Physical entities Functions and functional blocksincluded
AF-PE Application functions
ASS-PE Application support functions, service support functions, etc.
SC-PE Service control functional, service user profile functional block
CD-PE Content distribution and location control functions, content delivery and

storage functions

NAC-PE Network attachment control functions (NACF)
PD-PE Policy decision functional entity
TRC-PE Transport resource control functional entity
T-PE Access network functions, edge functions, core transport functions
PE-PE Policy enforcement functional entity
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Table 8-1 —Mapping functions and functional blocksinto physical entities

Physical entities

Functions and functional blocksincluded

UE

Application client functions, session client functional block, SCP client
functions, content delivery client functions, home network functions

8.2 Mapping reference pointsto interfaces

The mapping of reference points to interfaces is shown in Table 8-2.

Table 8-2 —Mapping reference pointsto interfaces

Interfaces Interface description M ?ﬁ?\',ggh[ irre&ﬁr,:g;ﬂ?;nts
las Interface between ASS-PE and SC-PE | A-S1, A-S2, A-S3, A-$4, A-S5, A-S6, A-S7
la-c Interface between ASS-PE and CD-PE | A-C1, A-C2, A-C3
Is-c Interface between SC-PE and CD-PE | S-C1, S-C2, S-C3,S-C4
Is-n Interface between SC-PE and NAC-PE | STC1
lc-t Interface between CD-PE and T-PE C-T1,C-T2
In-t Interface between NAC-PEand T-PE | TC-T1
Rs Interface between SC-PE and PD-PE STC2
STC3
STC4
STC5
Rt Interface between PD-PE and TRC-PE -
Rw Interface between PD-PE and PE-PE TC-T1
TC-T2
TC-T5
TC-T6
TC-T9
Rc Interface between TRC-PE and T-PE | Transport resource control physical entity
(TRC-PE) and transport physical entity (T-PE)
9 Signalling protocols supporting NGN capability sets

9.1 External interfaces of NGN

External interfaces of NGN imply UNI, NNI, ANI and SNI. The technical specifications of external
interfaces are listed as follows:

9.1.1 UNI asper ITU-T Q.3402
The following text is based on the text provided in clause 1 of [ITU-T Q.3402].

[ITU-T Q.3402] specifies a service-level profile, i.e.,, SIP/SDP interface description between a user
and a network. It also specifies atransport-level profile, e.g., RTP.

Capability set 1 of NGN release 1 of the NGN UNI profile covers voice, video, and data, such as
Vol P, multimedia telephony, DTMF, and ITU-T T.38 fax.

[ITU-T Q.3402] specifies common content for all terminal types, e.g., SIP residentia gateway
terminal adapter, SIP phone, soft phone/client, and SIP IP PBX.

8 Rec. ITU-T Q.3050 (08/2012)




Detailed aspects of the UNI are specified in [ITU-T Q.3402].

9.1.2 NNI asper ITU-T Q.3401
The following text is based on the text provided in clause 1 of [ITU-T Q.3401].

[ITU-T Q.3401] contains a service-level profile, i.e., SIP/SDP interface description, between two
different network operators (NNI signalling profile), where the two different network operators may
support different SIP/SDP profiles (i.e., they differ in terms of SIP extensions, SIP information
elements and SDP lines that are supported). A transport-level profile, e.g., RTP, is also described.
Thisis necessary just like the description of the media used in service-level signalling.

Detailed aspects of the NNI are specified in [ITU-T Q.3401].

9.1.3 ANl asper ITU-T Q.1741.6

[ITU-T Q.1741.6] endorsed the Third Generation Partnership Project (3GPP) specifications, which
specified the SIP protocol used in thisinterface.

9.1.4 SNl asper IETF RFC 2616
The SNI interface will use HTTP as per [|[ETF RFC 2616].

9.2

Internal interfaces of NGN

Interfaces included in Figure 3 are listed in Table 9-1.

Table 9-1 —Internal interfaces of NGN

I Protocol passing | Recommendation defining
Interfaces I nterface description :
through interface stage 3
las Interface between ASS-PE and SC-PE | SIP [ITU-T Q.1741.6] (Note)
lac Interface between ASS-PE and CD-PE | SIP [ITU-T Q.1741.6] (Note)
Is-c Interface between SC-PE and CD-PE | SIP [ITU-T Q.1741.6] (Note)
Is-n Interface between SC-PE and NAC-PE | Diameter [ITU-T Q.3221]
lc-t Interface between CD-PE and T-PE For further study -
In-t Interface between NAC-PE and T-PE | For further study -
Rs Interface between SC-PE and PD-PE Diameter [ITU-T Q.3301.1]
Rp Between TRC-PE RCIP [ITU-T Q.3302.1]
Introduction [ITU-T Q.3303.0]
COPS-PR [ITU-T Q.3303.1]
Rw Interface between PD-PE and PE-PE
ITU-T H.248 [ITU-T Q.3303.2]
Diameter [ITU-T Q.3303.3]
COPS-PR [ITU-T Q.3304.1]
Rc Interface between TRC-PE and T-PE
SNMP [ITU-T Q.3304.2]
Rt Interface between PD-PE and TRC-PE | Diameter [ITU-T Q.3305.1]
NOTE —[ITU-T Q.1741.6] endorsed the 3GPP specifications which specified the SIP protocol used in this
interface.
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