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Technical report TRQ.2141.0: Signalling requirementsfor the support of narrowband services
over broadband transport technologies— Capability set 2 (CS-2)

Summary

This Supplement to ITU-T Q-series Recommendations is a technical report on the requirements for
Capability Set 2 of the Support of Narrowband Services using Broadband Bearer Technologies. Its
scope is limited to overall functionality of the Serving Node (SN) and the requirements common to
associated protocols at the call control level, the bearer control level, the call-bearer interactions and
the signalling transport needed to provide this capability across a variety of broadband backbone
networks for Capability Set 2 (CS-2).

Source

Supplement 31 to ITU-T Q-series Recommendations was prepared by ITU-T Study Group 11
(2001-2004) and approved under the WTSA Resolution 5 procedure on 6 December 2000.
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FOREWORD

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

Theapproval 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 |EC.

NOTE

In this publication, the expression "Administration” is used for conciseness to indicate both a
telecommuni cation administration and a recognized operating agency.

INTELLECTUAL PROPERTY RIGHTS

ITU draws attention to the possibility that the practice or implementation of this publication 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 publication devel opment process.

As of the date of approval of this publication, ITU had not received notice of intellectual property, protected
by patents, which may be required to implement this publication. However, implementors are cautioned that
this may not represent the latest information and are therefore strongly urged to consult the TSB patent
database.

© ITU 2001

All rights reserved. No part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from ITU.
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Supplement 31to ITU-T Q-series Recommendations

Technical report TRQ.2141.0: Signalling requirementsfor the support of narrowband services

over broadband transport technologies— Capability set 2 (CS-2)

1 Scope

This Supplement provides requirements for the support of narrowband services via broadband
transport technologies. Its scope is limited to overall functionality of the Serving Node (SN) and the
requirements common to associated protocols at the call control level, the bearer control level, the
call-bearer interactions and the signalling transport needed to provide this capability across a variety
of broadband backbone networks for Capability Set 2 (CS-2).
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3

Abbreviations

This Supplement uses the following abbreviations:

AAL1
AAL2
BCF
BCF-G
BCF-J
BCF-N
BCF-R
BCF-T
BCS
BCU
BICC
BIWF
BIWN
BMC
BNC
BNCL
CBC
CCA
CMN
CS
CSF
CSF-C
CSF-G
CSF-N
CSF-T
DSS1
DTMF
GSMN
GSN
IN

IP
ISDN
ISN
ISUP
MCF

ATM Adaptation Layer 1

ATM Adaptation Layer 2

Bearer Control Function

Bearer Control Gateway Function
Bearer Control Joint Function
Bearer Control Nodal Function
Bearer Control Relay Function
Bearer Control Transit Function
Bearer Control Segment

Bearer Control Unit

Bearer Independent Call Control
Bearer Interworking Function
Bearer Interworking Node

Bearer and Media Control
Backbone Network Connection
Backbone Network Connection Link
Call and Bearer Control

Call Control Association

Call Mediation Node

Capability Set

Call Service Function

Call Service Co-ordination Function
Call Service Gateway Function

Call Service Noda Function

Call Service Transit Function
Digital Subscriber Signalling System No.1
Dual Tone Multi-Frequency
Gateway Serving Mediation Node
Gateway Serving Node

Intelligent Networks

I nternetworking Protocol

Integrated Services Digital Network
Interface Serving Node

Integrated Services User Part
Media Control Function
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MG Media Gateway

MGC Media Gateway Controller

MMSF Media Mapping/Switching Function
NBC Network Bearer Connection

PDU Protocol Data Unit

SCTP Stream Control Transport Protocol
SIP Session I nitiation Protocol

SN Serving Node

SRN Service Resource Node

SWN Switching Node

TDM Time Division Multiplex

TE Terminal Equipment

TMR Transmission Medium Requirement
TSN Transit Serving Node

usl User Service Information

4 Definitions

Definitions of the items contained in the composite functional model are as follows:

4.1 Backbone Network Connection (BNC): Represents the edge to edge transport connection
within the backbone network, consisting of one or more Backbone Network Connection Links
(BNCL). The Backbone Network Connection represents a segment of the end to end Network Bearer
Connection (NBC).

4.2 Backbone Network Connection Link (BNCL): Represents the transport facility between
two adjacent backbone network entities containing a bearer control function.

4.3 Bearer Control Function (BCF): Note that five types of BCFs are illustrated in the
composite functional model; BCF-G, BCF-J, BCF-N, BCF-R and BCF-T.

- The Bearer Control Joint Function (BCF-J) provides the control of the bearer switching
function, the communication capability with two associated call service functions (CSF),
and the signalling capability necessary to establish and release the backbone network
connection.

- The Bearer Control Gateway Function (BCF-G) provides the control of the bearer switching
function, the communication capability with its associated call service function (CSF-G),
and the signalling capability necessary to establish and release of the backbone network
connection.

- The Bearer Control Nodal Function (BCF-N) provides the control of the bearer switching
function, the communication capability with its associated call service function (CSF), and
the signalling capability necessary to establish and release of the backbone network
connection to its peer (BCF-N).

- The Bearer Control Relay Function (BCF-R) provides the control of the bearer switching
function and relays the bearer control signalling requests to next BCF in order to complete
the edge to edge backbone network connection.

- The Bearer Control Transit Function (BCF-T) provides the control of the bearer switching
function, the communication capability with its associated call service function (CSF-T),

Q series— Supplement 31 (12/2000) 3



and the signalling capability necessary to establish and release of the backbone network
connection.

4.4 Bearer Control Segment (BCYS): Represents the signalling relationship between two
adjacent Bearer Control Functional entities (BCF).

4.5 Bearer Interworking Function (BIWF): A functional entity which provides bearer control
and media mapping/switching functions within the scope of a Serving Node (ISN, TSN or GSN). A
BIWF contains one Bearer Control Nodal Function (BCF-N, BCF-T or BCF-G) and one or more
MCF and MMSF, and is functionally equivalent to a Media Gateway that incorporates bearer
control.

4.6 Bearer Interworking Node (BIWN): A physical unit incorporating functionality similar to
aBIWF.

4.7 Bearer and Media Control Interface: The interface between the BCF and the MCF. The
precise functionality of this interface is outside the scope of BICC.

4.8 Call and Bearer Control Interface: The interface between the CSF and the BCF.

4.9 Call Control Association (CCA): Defines the peer to peer signalling association between
Call, and Call & Bearer state machines located in different physical entities.

4.10 Call Service Function (CSF): Note that four types of CSFs are illustrated in the composite
functional model, CSF-N, CSF-T, CSF-G, and CSF-C.

- The Call Service Nodal Function (CSF-N) provides the service control nodal actions
associated with the narrowband service by inter-working with narrowband and Bearer
Independent Call Control (BICC) signalling, signalling to its peer (CSF-N) the
characteristics of the call, and invoking the Bearer Control Nodal Functions (BCF-N)
necessary to transport the narrowband bearer service across the broadband backbone
network.

- The Call Service Transit Function (CSF-T) provides the service transit actions necessary to
establish and maintain a backbone network call and its associated bearer by relaying
signalling between CSF-N peers and invoking the Bearer Control Nodal Functions (BCF-T)
necessary to transport the narrowband bearer service across the broadband backbone
network.

- The Call Service Gateway Function (CSF-G) provides the service gateway actions necessary
to edtablish and maintain a backbone network call and its associated bearer by relaying
signalling between CSF-N peers and invoking the Bearer Control Nodal Functions (BCF-N)
necessary to transport the narrowband bearer service between broadband backbone
networks.

- The Call Service Coordination Function (CSF-C) provides the call coordination and
mediation actions necessary to establish and maintain a backbone network call by relaying
signalling between CSF-N peers. The CSF-C has no association with any BCF. It isonly a
call control function.

411 Call Mediation Node (CMN): A functional entity that provides CSF-C functions without an
associated BCF entity.

412 Gateway Serving Node (GSN): A functional entity which provides gateway functionality
between two network domains. This functional entity contains one or more call service gateway
functions (CSF-G), and one or more bearer inter-working functions (BIWF). GSNs interact with
other GSNss, in other broadband backbone network domains and other ISNs and TSNs within its own
broadband backbone network domain. The network signalling flows for a GSN are equivalent as
those for aTSN.
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4.13 Interface Serving Node (ISN): A functional entity which provides the interface with
non-BICC networks and terminal equipment. This functional entity contains one or more call service
nodal functions (CSF-N), and one or more inter-working functions (BIWF) which interact with the
non-BICC networks and terminal equipment and its peers within the broadband backbone network.

4.14 media control function: A functional entity that interacts with the BCF to provide the
control of the bearer and MMSF. The precise functionality is outside the scope of BICC.

4.15 MediaGateway (MG): The mediagateway is a physical unit, as defined in [2].
416 Media Gateway Controller (MGC): The media gateway controller is a physical unit, as
defined in[2].

4.17 Media Mapping/Switching Function (MM SF): An entity providing the function of
controlled interconnection of two bearers and optionally the conversion of the bearer from one
technology and adaptation/encoding technique to another.

4.18 Network Bearer Connection (NBC): Is used to transport a user selected bearer service
between two or more Terminal Equipment (TE).

419  Serving Node (SN): A generic term referring to ISN, GSN or TSN nodes.
420  Service Resource Node (SRN): the physical function that contains the IN SRF.

4.21  Switching Node (SWN): A functional entity which provides the switching functions within
the broadband backbone network. This functional entity contains a bearer control state machine
(BCF-R). SWNs interact with other SWNs, within their own broadband backbone network domain.
The SWNs BCF-R also interact with the BCF-N functions contained in BIWF entities.

422 Terminal Equipment (TE): Represents the customer's access equipment used to request
and terminate network associated connectivity services.

423 Transt Serving Node (TSN): A functional entity which provides transit functionality
between ISNs and GSNs. This functional entity contains one or more call service transit functions
(CSF-T), and one or more bearer inter-working functions (BIWF). TSNs interact with other TSNS,
GSNs and ISNs within their own broadband backbone network domain.

Q series— Supplement 31 (12/2000) 5
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Figure 5-2 — Service Node L ogical Grouping of Functional Entities.

Figure 5-2 represents the capability of a CSF to select a BIWF, based on call routing, bearer
capabilities etc. At the point in time of a call establishment (e.g. reception of an IAM), a CSF
instance may have a choice of BIWF. The first interaction with the selected BIWF will result in a
signalling association between the CSF and BCF. This figure does not imply support for
multi-connection.
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Figure5-3 —Logical representation of control configurations.

The capability of two CSF to control a single BIWF is represented in Figure 5-3. CSF-T establishes
a signalling association with BCF-J, and shares the information on the selected BIWF with the next
CSF in the call routing (CSF-G). When the call is established in CSF-G, the same BIWF is selected,
and a second Bearer Control Function instance is instantiated. This maintains the one to one
relationship between CSF and BCF, whilst allowing the two call instances (CSF1 and CSF'p) to
control a single BIWF through the two bearer control function instances (BCF1 and BCF)
Interacting together to provide the control of the physical equipment.

6 General Requirements

6.1 Service Requirements

It is required that signalling related features, functions, and services listed in Annex A shall be
supported when using a backbone network utilising AAL1, Structured AAL1, AAL2 and IP
technology.

ISDN User Part Capabilities, both national and international, as listed in Tables 1 and 2/Q.761,
Sgnalling System No.7 — ISDN User Part functional description, areto be supported in capability set
2. Annex A contains a detailed list of the required narrowband services to be included into capability
Set 2.

The support of Codec modification includes the ability to modify the attributes of the connection,
except for AAL1 and structured AAL1L.
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6.2

CS-1 Requirements Applicableto CS-2

All of the requirements of BICC CS-1, asdefined in ITU-T Q-series Supplement 16 (TRQ.2140) [3],
are applicable to BICC CS-2

6.3

Additional Requirementsin CS-2

This clause lists the new requirements for CS-2 and are additional to the CS-1 requirements [3].

1)
2)
3)
4)
5)

6)
7)

8)

)
10)
11)

12)

13)

14)

15)

16)

17)

| P Backbone Networks shall be supported.
The call control protocol shall provide functional compatibility with ISUP 2000 [1].

The call control protocol shall provide peer-to-peer compatibility with ITU-T Q.1901,
(2000).

New information objects in CS-2 (and beyond) must describe the intended interaction with
both BICC CS-1 nodes and | SUP nodes.

Provide a means of supporting narrowband ISDN services across an |P backbone network
without impacting the interfaces to the existing non-BICC network and end-to-end services.

CS-2 shall support physical separation of the CSF and BCF entities.

The interactions between a CSF and BCF shall be signalled using the services of ITU-T
H.248 [2].

Binding information will be carried in the signalling protocols where it is needed to
coordinate the independent establishment of protocol associations, between peer call control
entities and peer bearer control entities, correlated at the end points of the backbone
network.

The ISN functional grouping will have direct interaction with user terminals and with
Access Networks for fixed and mobile applications.

The ISN shall support interworking between the core network signalling protocols and the
following access signalling protocols: DSS1, H.323, V5.1, V5.2, DTMF and Decadic.

The ISN shall support interworking between the core network signalling protocols and the
following NNI signalling protocols. ISUP, H.323.

The association between the CSF and BIWF functional groupings is not limited to a
one-to-one relationship (it is possible to have both a one-to-many and a many-to-one
relationship), however, on a per call basis, there will be a one-to-one relationship between a
CSF instance and a BCF instance.

The call control signalling shall take into account that the bearer network may not be fully
meshed.

The call control signalling protocol shall support the use of a CSF that does not interact with
a bearer control functional entity (CMN support). Such a node may be used as a call control
signalling gateway between network operator domains (GCMN).

In CS-2, the call control signalling protocol is based on N-ISUP signalling and the different
bearer technology-based control signalling protocols supported shall include IPBCP, AAL2
signalling ITU-T Q.2630.2, DSS2, B-1SUP.

The information exchanged between the CSF and BCF that the CSF uses shall be
independent of the bearer and the bearer control protocol.

The call control protocol shall support a general purpose capability for efficient (and
reliable) transparent transport of tunnelled bearer control information between BCF's (e.g.
addresses). The mechanism shall not support the transfer of information at normal call
release.

Q series— Supplement 31 (12/2000) 9



18) The capabilities in CS-2 shall support the interactions with a functionally separate control
entity that participates for a partial duration of acall (SRN).

19) Structured AAL1 shall be supported.
20) Bearer redirection is supported.

21) In addition to the CS-1 signalling transport protocols, CS-2 shall support signalling
transports over SCTP.

22) In CS-2, before call control can attempt to establish calls, a peer application must be
available.

23) The call control signalling protocol shall support the transfer of an identifier that uniquely
identifies the call. The scope of this identifier is global.

24) The call control signalling protocol shall support the transfer of an identifier that uniquely
identifies the originating TDM trunk.

25) The call control signalling protocol shall support the transfer of an identifier that uniquely
identifies the destination TDM trunk.

26) The call control shall support the explicit signalling of TDM trunk group information.

27) The call control signalling protocol shall transparently transfer the Origination ISC Point
Code (if provided) across the international interface, but shall discard it at the succeeding
international gateway to prevent it being presented within a national or regional network.

6.4 Quality of Service provisoning with BICC
The required quality of service does not need to be signalled from the CSF to the BCF.

6.5 Guidelinesfor protocol development

Even though the scope of this Supplement is signalling requirements, this clause is provided as a
guide to the protocol development.

The CS-2 services are the ITU-T — defined narrowband ISDN services as supported by the 2000
version of ISUP (see Table A.1). Additional capabilities are listed in Table A.2.

Point-to-point bi-directional bearer services will be considered in call control signalling and also
conference type services provided by a server (i.e. type 6 connections defined in ITU-T Q-series
Supplement 7 (TRQ.2001) [15]) controlled from the IN shall be supported as in capability set 1.

Maximum end-to-end setup delay should not be exceeded as defined for current narrowband
networks.

The call control and bearer control protocols shall be designed to operate over multiple carrier
network domains.

The protocols used for the support of CS-2 should not impact the interfaces to existing non-BICC
networks, nor the services that may be provided by an intelligent network.

CS-2 shall support the transfer of signals such as DTMF as out of band information in the call
control signalling.

The established bearer must support the bearer service requested in the TMR. The application using
the bearer service cannot be determined from the TMR.
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7 Detailed Requirements

7.1 General
A route between two | SN shall support one or more BNC type.

7.2 Addressing

7.2.1 Call Control
The CSF uses existing N-1SUP addressing procedures.

7.22 BNC Control
Each type of BNC will use the existing addressing mechanism identified for that BNC.

7.2.3 Call control and Bearer Control Interactions
The interactions between CSF and BCF shall use the existing mechanisms defined for ITU-T H.248.

7.3 Routing

7.3.1 Call Control

The CSF routes the call control signalling, as in CS-1, based on the called party number and TMR,
plus optionally USI. For CS-2, the following additional information and services will place
requirements on the call route:

. Information identifying traffic groups, when present, shall be used.

7.3.2 BIWF Sdlection Control

The CSF selects a BIWF, as in CS-1, based on bearer service characteristics, called party number
and BNC characteristics. For CS-2 the following information shall also be used:

a) The services required by the call;
b) The list of BIWF's which can be used to interface the peer SN;

C) Interworking with Switched Circuit Networks;
d) Network Interconnect Scenarios;
€) Minimizing the number of BIWF's in the connection,

f) At the succeeding SN, the BCU-ID of the BCU selected at the preceding SN.

7.3.3 BNC Control

Each type of BNC will use existing route selection mechanisms supported for that BNC. The BCF
routes the bearer control signalling based on TMR and possibly US| for connection oriented BNC
types. For connectionless BNC types, the bearer control signalling is routed to the selected BIWF.
74 Symmetry of call and bearer control

7.4.1 Call Control

BICC shall support symmetric call control.

7.4.2 BNC Control
The BNC control signalling shall provide a symmetric BNC.
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7.5 ConnectionlessBNC Types

For connectionless bearer types, more than one method of providing quality of service is supported.
The call control signalling interacts with the bearer control supported on a BNC type and remains
independent of the underlying QoS mechanism.

7.6 Bearer Control Tunnelling

7.6.1 General requirements

The BICC and CBC protocols shall provide a mechanism for the transport of Bearer Control PDUs
between BIWFs. The mechanism shall provide a reliable, sequenced transport on a per backbone
network connection basis when there is no requirement for intermediate BCF-Rs between the
BCF-Nsto process the tunnelled information.

The Bearer Control Tunnelling mechanism may be used in place of the existing mechanism based on
communication of the Bearer Interworking Function signalling endpoint address and Bearer Network
Connection Identity.

The decision on use of the Bearer Control Tunnelling mechanism shall be made on a per call basis
by the Bearer Interworking Function at the originating SN. The CSF shall inform the BIWF of the
possibility of using the Bearer Control Tunnelling Mechanism and the BIWF shall respond with an
indication of whether the Tunnel should be set up or not.

The Bearer Control PDUs transported by this mechanism shall not be examined or modified by the
CSF.

7.6.2 CBC protocol requirements
The CBC protocol shall be capable of:

. Indicating in the CSF to BIWF direction that Bearer Control Tunnelling is available.

. Requesting in the BIWF to CSF direction that Bearer Control Tunnelling shall be used for a
particular termination.

. Passing from CSF to BIWF a Bearer Control PDU relating to a particular termination, which
has been received from the peer termination

. Passing from BIWF to CSF a Bearer Control PDU relating to a particular termination for

transport to the peer termination

7.6.3 BICC protocol requirements
The BICC protocol shall be capable of:
Transparently transporting Bearer Control PDUs.

Simultaneously supporting multiple signalling 'tunnels' to be used for the case where multiple Bearer
Network Connections exist simultaneously.

Setting up a tunnel to a remote termination in the same end-to-end message flow which creates that
termination.

7.7 Connection configuration

7.7.1 Connection Types supported

The backbone network shall support symmetric point-to-point BNC connections. In BICC CS-2, a
call can support only one BNC. It should be noted that the support for multi-connection in later
capability setsis not precluded.
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7.7.2 Conference services

Conference services are supported by using a server (connection type 6), which may be controlled by
IN.

7.7.3 Multi-Stream Support

Support for multiple streams in CS-2 is limited to a single BNC. Negotiation or modification of
multiple codecs are not supported for multiple streams.

7.7.4 Connection M odification
CS-2 shall support only the modification of the bandwidth and profiles (codec) of a connection.

7.8 Essential features of the underlying signalling transport

The network signalling requirements provided in this Supplement are based upon a dependence that
any underlying signalling transports for call signalling, bearer signalling, call and bearer signalling,
and bearer control of a media gateway supports:

. assured data transfer,
. in sequence delivery of PDU's, and
. an indication of flow congestion.

The requirements for signalling transport are fully defined in ITU-T Q-series Supplement 8
(TRQ.2400).

7.9 Flow control

Flow control shall be supported on the call control level to enable a call control node to limit the
number of new call requests that can be satisfied.

Flow control procedures at the bearer control level may affect the ability to successfully satisfy
requests for new bearer connections. Bearer flow control indications are not explicitly communicated
to or between | SN/CSFs.

7.10  Independence from underlying signalling transport

The network signalling protocol design shall be independent from the underlying signalling
transport. As an example, it shall be possible to carry the call signalling messages over multiple or
different signalling transport protocol stacks. For CS-2, a new signalling transport converter to
support SCTP will be required.

7.11 Concatenation

All types of SN shall handle calls and bearer connections over a network of nodes, where each
bearer connection may be a concatenation of backbone network connection links. The conversion of
a BNC from one type of network/transport technology to another shall take place at an intermediate
node supporting call and bearer interactions (TSN or GSN). Multiple types of BNC transport
capabilities may be concatenated using a TSN or GSN (as an example, one BNC could be conveyed
by AAL2 (ISN-A — TSN-1) and the other BNC be conveyed by IP (TSN-1 —1SN-B).

7.12 Contention resolution

The CSF shall be able to resolve all contentions with respect to resource allocation and collisions
related to call establishment. Bearer control is responsible for contention resolution of bearer
resource allocation and collisions during connection establishment.
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7.13  Error reporting

All types of SN shall include mechanisms for detecting and reporting signalling procedural errors or
other failures to network management. For CS-2, the CMN shall also include mechanisms for
detecting and reporting signalling procedural errors or other failures to network management.

7.14  Unrecoverablefailures

All types of SN shall include mechanisms for returning call instances and bearer network connection
instances to a stable state after detection of unrecoverable failures. For CS-2, the CMN shall also
include mechanisms for returning call instances to a stable state after detection of unrecoverable
failures.

7.15 Forward and backward compatibility

The CSF shall include a forward compatibility mechanism and backward compatibility rules. ISUP
nodes and BICC nodes utilise the same compatibility mechanism and share the same code-points.
Parameters proposed for BICC that are to transit nodes using earlier versions of the protocol (i.e.
indicator set to "pass-on") should, absent compelling reasons, also be permitted to transit ISUP
nodes. Even if ISUP nodes will never process such a parameter, they can "pass them on" as
unrecognised parameters. If there is a compelling reason to pass on a parameter only in BICC, then it
should be performed such that BICC CS-1 can pass on the information, but it will be discarded by
ISUP (eg. placed in the BAT ASE Context, even though that context was originally specific to
bearer-related information).

The tunnelling mechanism shall support the ability to add future capabilities and protocols.

7.16  Decomposition of Serving Nodes

In CS-2 the Serving Nodes may be split into two physical units. The signalling interactions occurring
a the interface between CSF and BCF are defined in ITU-T Q-series Supplement 35 (TRQ.2500)

[5].

7.17  Performance Requirements
The object isto meet existing narrowband performance requirements and objectives.

7.18 Codec Negotiation

The ability to select (negotiate) a suitable codec shall be supported, as in CS-1. Additionally, in
CS-2, the capability to renegotiate the Codec list shall be supported. Codec selection requests and
responses shall be supported by the call signalling protocol.

7.19 Codec Modification

The ability to modify a codec or codec list shall be supported, as in CS-1. Codec modification
requests and responses shall be supported by the call control signalling protocol and may result in
bearer modification.

7.20 Bearer Redirection

The call and bearer control protocols shall support the redirection of a bearer as a generic function,
and shall include the following:

. An 1SN should reliably be able to determine the new bearer destination for the call.

. An 1SN should indicate forward which capabilities it is willing and able to support. Thiswill
provide for forward compatibility with future versions and will simplify negotiations
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between the nodes, e.g. if ISN-B requests that a three-way bearer be established at
BCF-N(X).

. The invoking ISN should be able to indicate when it expects the old bearer to be dropped.
Options should include:

1) oninvocation of Bearer Redirection;

2) on acceptance of the invocation by an ISN;

3) on successful setup of a new (replacement) bearer;

4) onanswer along a new (replacement) bearer;

5) on separate notification from invoking ISN;

6) on call Release (i.e. to setup athree-way bearer connection at |SN-A).

These requirements are generic across a wide variety of services and apply whether an ISN whose
bearer is effectively removed, remains in the call path for the duration of the call or is allowed to be
removed.

7.21  Call Control support for Transfer of Out of Band Signals.

Signals, such as DTMF indications, can be passed by using either of two methods: by the established
bearer or by the call control signalling protocol as out of band signals. It isrequired to be able to pass
signals (in either direction) after through connection in the forward direction (with respect to the
call). To reduce the possibility of unnecessary interworking scenarios, the call should be progressed
using the method received at the originating ISN. To enable the BICC CS-2 to progress signals when
interworking to BICC CS-1, conversion may be necessary.

Note that the ability to carry out of band signals in the call control will not be tied to the codec
negotiation and modification procedures.

8 Signalling Procedures.
A list of the functions and services supported in CS-2 can be found in Annex A.

8.1 Successful Call Set up

8.1.1 Call Establishment
Both enbloc and overlap address signalling is to be supported.

8.1.2 Bearer establishment

The call control signalling interacts only with the backbone network signalling. The transport
connection for CS-2 may be provided by any of the CS-1 connection technologies and also an IP
bearer and structured AAL1.

8.1.2.1 Establishment of a new bearer

A bearer can be established in either direction. The signalling shall be able to support both forward
and backward BNC on a per call basis.

NOTE — During BNC set up, no end-to-end bearer bandwidth negotiation is required in CS-2.

8.1.2.2 Useof idle connections

The use of an idle backbone connection may be supported, as in CS-1. Idle connections will only be
supported with a single network domain.

NOTE —Thereuse of idle bearers may not be applicableto all bearer technologies.

Q series— Supplement 31 (12/2000) 15



8.2 Unsuccessful Set up
Unsuccessful setup could be caused by either call control or bearer control.

8.3 Release of a Successful Call

Three cases of release shall be included in CS-2; Release of a Call and related bearer, Release of the
call only, and Release of an idle bearer not associated with any call.

8.4 Error Handling

Separate error handling shall be the responsibility of the call and bearer protocols. Interactions
between these protocols shall also be covered.

85 Echo Control Procedure

Only basic echo control procedures are required, as in CS-1. Enhanced echo control and dynamic
echo control procedures are not required. Echo control procedures are defined in ITU-T Q.115.
Enhanced/dynamic echo control parameters received at the non-BICC ISN interface must be passed
unmodified by the call control protocol.

8.6 Blocking and unblocking

Blocking and unblocking of backbone network connections shall be supported. BNC resource
blocking and unblocking shall be handled by BNC control.

8.7 Call Automatic Repeat attempts
The application of call automeatic repeat attempt shall be supported, asin CS-1.

8.8 Dual Seizure

Dual seizure should be minimised and the recovery from dual seizure of signalling identifiers when
they occur, shall be to be supported, asin CS-1.

8.9 Reset
The reset of call and bearer resources shall be handled by the respective control protocol.

8.10 Support of Codec Negotiation and Renegotiation

Functionality to convey codec information to all nodes supporting coding/transcoding functionality.
Capability to negotiate among all SN with coding/transcoding functionality with common codec to
be used for a specific call. Idle backbone network connection shall not be used when codec
negotiation is requested.

8.11 Support of Codec M odification

Provide functionality to modify the codec selected. Provide functionality to request codec
modification from either end of the BNC connection.

8.12  Support of Call Mediation Node

The call control procedures shall provide the functionality to access IN services from a node that
does not have any direct communication with the bearer control protocol. The CMN shall also
perform call routing and may provide gateway screening functionality. The call control procedures
shall:
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. Support of a mechanism of relaying CMN exchange data and/or IN data between the CMN
(CSF-G) and the Originating SN using functionality already provided in SS7;

. Support of a mechanism for relaying recording, exchange, and/or IN data between an
Originating SN and a CMN with the same network;

. Support of call routing;

. Support of screening functionality at the CMN (by the CSF-G).

9 General Signalling Transport Requirements

The transport of signalling information between peer protocol entities shall not be limited to a
particular signalling transport protocol. The use of | P based signalling networks shall be supported in
addition to CS-1 signalling transports. No specific requirements are identified in CS-2.

ANNEX A
Capability Set 2 Services and Functions

Table A.1 - N-1SUP Services and Functions Supported in BICC Capability Set 2

which is equal to the CCA-ID)
CIC group query (in Q.BICC, CIC = CCA-ID)

ITU-T ISUP 2000 Function/service Applicability to
BICC

Basic call
Speech/3.1 kHz audio Required
64 kbit/s unrestricted Required
Multirate connection types Required
N x 64 kbit/s connection types Required
En bloc address signalling Required
Overlap address signalling Required
Transit network selection National Option
Continuity check Not Required
Forward transfer Required
Simple segmentation Required
Tones and announcements Required
Access delivery information Required
Transportation of User teleservice information Required
Suspend and resume Required
Signalling procedures for connection type allowing fallback capability Required
Propagation delay determination procedure Required
Enhanced echo control signalling procedures Not Required
Simplified echo control signalling procedures Required
Automatic repest attempt Required
Blocking and unblocking of circuits and circuit groups (in Q.BICC, circuits = CIC Required

National Option

Q series— Supplement 31 (12/2000)
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Table A.1 - N-ISUP Services and Functions Supported in BICC Capability Set 2 (continued)

ITU-T ISUP 2000 Function/service Applicability to
BICC

Dual seizure (in Q.BICC, dual seizure appliesto CIC = CCA-ID and does not refer Required
to circuits)
Transmission alarm handling for digital inter-exchange circuits Not Required
Reset of circuits and circuit groups (in Q.BICC, circuits = CIC whichis equal to the Required
CCA-ID)
Receipt of unreasonable signalling information Required
Compatibility procedure Required
Temporary trunk blocking Not Required
ISDN User Part signalling congestion control Required
Automatic congestion control Required
Interaction between N-ISDN and INAP Required
Unequipped circuit identification code (in Q.BICC, CIC = CCA-ID) National Option
ISDN User Part availability control Not Required
MTP pause and resume Required
Overlength messages Required
Temporary Alternative Routing (TAR) Required
Hop counter procedure Required
Collect call request procedure Required
Hard-to-Reach Required
Calling Geodetic location procedure Required
Generic signalling procedur es
End-to-end signalling — Pass along method Required
End-to-end signalling — SCCP Connection Orientated Required
End-to-end signalling — SCCP Connectionless Required
Generic number transfer Required
Generic digit transfer Required
Generic notification procedure Required
Service activation Required
Remote Operations Service (ROSE) capability Required
Network specific facilities Required
Pre-release information transport Required
Application Transport Mechanism (APM) Required
Redirection Required
Pivot Routing Required
Supplementary services
Direct-Dialling-In (DDI) Required
Multiple Subscriber Number (MSN) Required
Calling Line Identification Presentation (CLIP) Required
Calling Line Identification Restriction (CLIR) Required
Connected Line I dentification Presentation (COLP) Required
Connected Line I dentification Restriction (COLR) Required
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Table A.1— N-ISUP Services and Functions Supported in BICC Capability Set 2 (concluded)

ITU-T ISUP 2000 Function/service Applicability to
BICC

Malicious Call Identification (MCID) Required
Sub-addressing (SUB) Required
Call Forwarding Busy (CFB) Required
Call Forwarding No Reply (CFNR) Required
Call Forwarding Unconditional (CFU) Required
Call Deflection (CD) Required
Explicit Cdl Transfer (ECT) Required
Call Waiting (CW) Required
Call HOLD (HOLD) Required
Completion of Callsto Busy Subscriber (CCBS) Required
Completion of Callson No Reply (CCNR) Required
Terminal Portability (TP) Required
Conference calling (CONF) Required
Three-Party Service (3PTY) Required
Closed User Group (CUG) Required
Multi-Level Precedence and Preemption (MLPP) Note
Global Virtual Network Service (GVNS) Required
International telecommunication charge card (ITCC) Required
Reverse charging (REV) Required
User-to-User Signalling (UUS) Required
Additional functions/services
Support of VPN applications with PSS1 Information Flows Required
Support of Number Portability (NP) Required
NOTE — MLPP functionality shall not be supported in CS-2, but the support for MLPP transparency is
required.

Table A.2—BICC Signalling Capabilities Listing

Composite Capabilities Listing

Architectural Requirements

ISN supports Local exchange basic and supplementary service features

ISN supports Mobile Switching Center Features basic and supplementary service

Physical separation of the CSF and BIWF (BCF) entities (open CBC interface)

A BIWF may have control associations to multiple CSF entities (terminates multiple CBCs)

A CSF can have control associations to multiple BIWF entities (source of Multiple CBCs)

Peer-to-peer interworking with CS-1 serving nodes.

Allow different transport technologies to be employed between an ISNs and TSNs. One BNC could be
conveyed by AAL 2 (ISN-A — TSN-1) and the other BNC be conveyed by IP (TSN-1 —SN-B).
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Table A.2—BICC Signalling Capabilities Listing (continued)

Call Level Signalling (Horizontal I nterface) Capabilities

Support of BNC Bandwidth Modification

All BICC IAM information flows shall carry the BCU-ID associated with the requesting entity in order
simplify BIWF selection at the receiving node in the cases where no "core network™ exists between the
two nodes

Add and drop of aBNC fromacall. Only IN CS-2 may initiate this request

BNC rerouting requested by the terminating SN (bearer redirection).

Interwork the call control with the various ITU access signalling protocols, and the various legacy
network-signalling protocols

Interwork the call control with IN entitiesin order to provide service control support to call control.

Support and define CMN procedures

The addition of information objects in the BICC call control signalling information flow.

Thecall control signalling protocol shall support the transport of DTMF outband information independent
of the bearer transport technology used.

Thecall control signalling protocol shall support the transport of generic tones and announcements
independent of the bearer transport technology used.

Support for the transparent carriage of bearer control information by the Call Control (Tunnel)

Bearer Level Transport (Horizontal I nterface) Capabilities

Support of single IP bearer calls

Support of astructured AAL type 1 bearer transport technology

Support of Bandwidth Modification of the BNC

A separate bearer establishment protocol carried independent of BICC

A separated bearer establishment protocol carried by BICC (transparent tunnel)

Support of the IP-IP relay for IP-NAT.

Call-Bearer Control Signalling (CBC Vertical | nterface) Capabilities

Technology independent bearer control used to establish, test, modify, and release of a bi-directional BNC
— Access communication facility. This includes the provision of specifying the appropriate network
resources.

Support of BICC capability set 2 call-bearer interactions including call-bearer interactions asindicated in
Cs1

Support for DTMF outband information

Control of Tones (e.g. ring back tone, busy tone, idle tone, comfort tone, etc) and announcements
applications

Addition/removal of parties associated with a type 6-communication bridge configuration.

Insertion of "bridge" devices into an existing internal BIWF connection

Connection hold and moveinternal control capabilities

Codec specific information exchange

Development of the CBC interface for the ISUP part of the half call.

Support of Q.931 (Q.2931) as an access signalling protocol

Non-call related updating of BIWF capabilities

Individual port control of forward and backward communication paths of the bi-directional BNC
termination.

Support of V5.1 and V5.2
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Table A.2—BICC Signalling Capabilities Listing (concluded)

Signalling Networ k Transport Capabilities

Use of IP for the carriage of network based signalling

Specification of the architectural requirements for a IP signalling network

Addressing arrangementsin an all 1P signalling network

Interworking with CS-1 signalling transport networks (STC)

Routing and sequencing of signalling messages through an IP network

Migration scenarios between M TP based signalling networks and 1P based networks

Support of link by link and end to end type of signalling procedures within an 1P based network

Specification of one or more STCsto interface BICC, CBC, and Bearer signalling with the IP signalling
transport function

Interworking with CS-1 signalling transport networks (IP-MTP3)

ANNEX B
General Signalling Transport Requirements

Figure B.1 shows the signalling transport architecture that provides signalling transport indepen-
dence by using signalling converters.

Call Control Call Control Call Control
Signalling ~  signalling | Signalling
messages
Generic Primitives Generic Primitives
Signalling Signalling
Transport Transport
Converter Converter
I Specific Primitives Specific Primitives
Signalling Transport Signalling Transport
A Primitives A Primitives
—~

/‘/ T T11113930-01

FigureB.1 - Signalling Transport Architecture

Signalling Transport Converter entity operations may include:

Passing parameters from the generic primitives to the specific primitives and vice versa,

Adding parameters to specific primitives issued and ignoring parameters from specific

primitives received,
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. Issuing specific primitives upon receiving specific primitives without any action on the
generic interface, etc.

The call signalling protocol entity has BICC functionality. The signalling transport entity is the
provider of the real signalling transport. The generic primitive interface includes signalling transport
independent primitives. The specific primitives interface includes signalling transport dependent
primitives.

The Signalling Transport protocols supported in CS-1 were MTP3, MTP3B and SSCOP (including
multi-link). The signalling Transport protocols supported in CS-2 shall be al of those in CS-1 and
additionally SCTP.

ANNEX C
Functional to Physical M apping

This annex provides information on some of the possibilities for physical locations of the functional
entities, functional and logical groupings. It should be noted that physical equipment cannot be
equivalent to a functional entity or logical grouping, as physical equipment will always consist of
additional functions not required to be shown in signalling requirements (power supply, cooling fans,
physical terminations, etc).

C.1  ThreePhysical Location Scenarios

The functional groupings allow for the possibility of both the "CBC" and the "BMC" interfaces to be
both open and to interface between geographically separated equipment. This is shown in Figure
C.1. The CSF, BCF and MCF functional entities are realised within the physical equipment
represented by the CCU, BCU and MG respectively. The requirements for the CBC interface are
documented in ITU-T Q-series Supplement 35 (TRQ.2500) [5]. The BMC interface is an existing
interface that BICC does not place any new requirements on, and is specified in ITU-T H.248 [2].

csF J» BICCCS2
CCU i
_________ CBC .
i Bearer
BCF ‘ ----------------------- -|.> Control
BCU ! Protocol
BMC
[ e 2 1
MCF
i - Bearer
! MMSF BIWE MGU ' (User Plane)
""'::::::::::::::::‘.— _______________________
| Physica unit ! Function

T11113940-01

Figure C.1—Three Separate Physical Units
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C.2 Co-location of BCF M CF and MM SF.

The functional grouping "BIWF" allows the "BMC" interface to be a theoretically open interface
between geographically co-located equipment. The CBC interface is still an open interface between
geographically separated equipment. This is shown in Figure C.2. The CSF and BIWF logical
groupings are realised within physical equipment CCU and BIWN respectively.

1 1
! :
<4+—» cF <« J» BICC CS2
1 1
! CCU '
1CBC
r=-=="=-=-=-=-= _____________________________';
l .L -
' . Bearer Control
< ' BcF < b >Protocol
| : BMC Association i
: MCF
i MM SF . ' Bear er
| BIWF BIWN (User Plane)
,___l__________________________________,l ______________________
i Physical unit ! Function

T11113950-01

Figure C.2 - Two Physical Units, CCU and BIWN

C.3 Co-location of CSF and BCF

The "CBC" interface may similarly be a theoretically open interface between geographically
co-located equipment. In this particular case, the BMC interface is still an open interface between
geographically separated equipment, as shown in Figure C.3. The CSF and BCF functional entities
are realised within physical equipment MGC, and the MCF and MM SF is geographically separated
into aMGU. Note that the MGU is similar to a Media Gateway without bearer control (as defined in
ITU-T H.248[2)).
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Figure C.3 - Two Physical Units, MGC and MGU

c4 Co-location of CSF, BCF and MM SF

The logical groupings and physical locations do not preclude the BICC CS-1 requirements scenario
of having all three functions co-located in a single physical location (similar to any of the SN logical
groupings). While this is not precluded, this is not shown in CS-2, since it introduces no new
functionality, and hence no new requirements on the protocols.
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Figure C.4 — One Physical Unit
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C.5 Functionality of the BCF and M CF

BICC CS-2 has redtricted its scope to the CBC interface in order to support the delivery of
narrowband services. The BMC interface is not within the scope of this requirements Supplement,
and is therefore deliberately not defined. One of the major impacts of this scope statement isto leave
the split of functionality between the BCF and the MCF also undefined. However, the BCF and
MCEF interacting together must provide, at the BCF side of the CBC interface, the same functionality
regardless of the split of responsibilities between the BCF and the MCF.

ANNEX D
Roadmap to BICC CS-2 requirements documentation

This annex contains a list of Technical Reports appropriate to BICC CS-2 requirements.

D.1 BICCCS1ITU-T Q-series Supplements Applicableto CS-2

Technical report TRQ. 2140: Signalling requirements for the support of narrowband services over
broadband transport technologies [3].

Technical report TRQ.3000: Operation of the bearer independent call control (BICC) protocol with
digital subscriber signalling system No. 2 (DSS2) [13].

Technical report TRQ.3010: Operation of the bearer independent call control (BICC) protocol with
AAL Type 2 signalling protocol (CS-1) [12].

Technical report TRQ.3020: Operation of the bearer independent call control (BICC) protocol with
broadband integrated services digital network user part (B-ISUP) for AAL Type 1 adaptation [11].

D.2 BICC CS-2RequirementsI TU-T Q-series Supplements

Technical report TRQ.2141.0: Signalling requirements for the support of narrowband services over
broadband transport technologies — Capability set 2 (CS-2) (this Supplement).

Technical report TRQ.2141.1: Signalling requirements for the support of narrowband services via
broadband transport technologies, CS-2 —-Signalling Flows [4].

Technical report TRQ.2500: Signalling requirements for call bearer interface (CS-1) [5].

Technical report TRQ.2410: Signalling requirements for the support of IP bearer control in BICC
networks[7].

D.3 BICC CS2Mapping ITU-T Q-series Supplements

Technical report TRQ.3030: Operation of the bearer independent call control (BICC) protocol with
| P bearer control protocol IPBCP [6].
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Series A
SeriesB
SeriesC
SeriesD
SeriesE
SeriesF
Series G
SeriesH
Series|

SeriesJ
SeriesK
SeriesL
SeriesM

SeriesN
SeriesO
SeriesP
SeriesQ
SeriesR
Series S
Series T
SeriesU
Series V
Series X
Series Y
SeriesZ

SERIESOF ITU-T RECOMMENDATIONS

Organization of thework of ITU-T

Means of expression: definitions, symboals, classification

General telecommunication statistics

General tariff principles

Overall network operation, telephone service, service operation and human factors
Non-tel egphone tel ecommunication services

Transmission systems and media, digital systems and networks

Audiovisual and multimedia systems

Integrated services digital network

Cable networks and transmission of television, sound programme and other multimedia signals
Protection against interference

Construction, installation and protection of cables and other el ements of outside plant

TMN and network maintenance:; international transmission systems, tel ephone circuits,
telegraphy, facsimile and leased circuits

Maintenance: international sound programme and television transmission circuits
Specifications of measuring equipment

Tedephone transmission quality, telephone installations, local line networks
Switching and signalling

Teegraph transmission

Telegraph services terminal equipment

Terminals for telematic services

Telegraph switching

Data communication over the telephone network

Data networks and open system communications

Global information infrastructure and Internet protocol aspects

Languages and general software aspects for telecommunication systems

Geneva, 2001
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