A" —- "N

P \l-:\.\\
g a
\ -

o

U)l INTERNATIONAL TELECOMMUNICATION UNION

ITU-T H.450.3

TELECOMMUNICATION (05/2011)
STANDARDIZATION SECTOR
OF ITU

SERIES H: AUDIOVISUAL AND MULTIMEDIA SYSTEMS

Infrastructure of audiovisual services — Supplementary
services for multimedia

Call diversion supplementary service for H.323

CAUTION!
PREPUBLISHED RECOMMENDATION

This prepublication is an unedited version of arecently approved Recommendation.
It will be replaced by the published version after editing. Therefore, there will be
differences between this prepublication and the published version.

Documents

‘ Document Sharing Hub
Copyright International Telecommunication Union/ITU Telcommunicat tion Sector

Provided by IHS Markit under license with ITU-T Licensee=/, User=,
No reproduction or networking permitted without license from IHS Not for Resale,

Full document details: ITU-T H.450.3 2011


http://www.avadocuments.com/doc/itu-t-h-450-3-2011
http://www.avadocuments.com/doc/itu-t-h-450-3-2011

FOREWORD

The International Telecommunication Union (ITU) isthe United Nations specialized agency in the field of
telecommunications, information and communication technologies (ICTs). The ITU Telecommunication
Standardization Sector (ITU-T) isapermanent organ of ITU. ITU-T isresponsible for studying technical,
operating and tariff questions and issuing Recommendations on them with aview to standardizing
telecommuni cations 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
telecommuni cation 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/had not] received notice of intellectual
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/I TU-T/ipr/.

©I1TU 2011

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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| TU-T Recommendation H.450.3

Call diversion supplementary servicefor H.323

Summary

This Recommendation describes the procedures and the signalling protocol for the Call diversion
supplementary service (SS-DIV) in H.323 (Packet based multimedia communications systems)
networks. This Recommendation comprises the services Call Forwarding Unconditional (SS-CFU),
Call Forwarding Busy (SS-CFB), Call Forwarding No Reply (SS-CFNR) and Call Deflection
(SS-CD).

SS-CFU, SS-CFB, SS-CFNR and SS-CD are supplementary services which apply during call
establishment providing a diversion of an incoming call to another destination endpoint.

This Recommendation makes use of the "Generic functional protocol for the support of
supplementary servicesin H.323" as defined in Recommendation H.450.1

The procedures and the signalling protocol of this Recommendation are derived from the Call
diversion supplementary service specified in ISO/IEC 13872 and 1 SO/IEC 13873.

The revision approved 2011/05 errors discovered in the initial publication.
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Recommendation H.450.3

Call diversion supplementary servicesfor H.323

1 Scope

This Recommendation specifies the diversion supplementary services (SS-DIV), which comprise
the services Call Forwarding Unconditional (SS-CFU), Call Forwarding Busy (SS-CFB), Call
Forwarding No Reply (SS-CFNR) and Call Deflection (SS-CD), all of which are applicableto
various basic services supported by H.323 endpoints.

NOTE — The concept of basic servicesin the context of H.323 isfor further study.

SS-CFU, SS-CFB, SS-CFNR and SS-CD are supplementary services which apply during call
establishment providing a diversion of an incoming call to another destination endpoint.

SS-CFU, SS-CFB, SS-CFNR and SS-CD are supplementary services which apply to point-to-point
calls. Anincoming call via multicasting may be subject to call diversion.

This Call diversion supplementary service is based on |SO/IEC 13872 and 1SO/IEC 13873.

2 References

The following ITU-T Recommendations and other references contain provisions which, through
reference in thistext, constitute provisions of the Recommendation. At the time of publication, the
editions indicated were valid. All Recommendations and other references are subject to revision; all
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.

- ITU-T Recommendation H.225.0 (2009), Call signalling protocols and media stream
packetization for packet based multimedia communication systems.

- ITU-T Recommendation H.245 (2009), Control protocol for multimedia communication.
- ITU-T Recommendation H.323 (2009), Packet based multimedia communications systems.

- ITU-T Recommendation H.450.1 (2011), Generic functional protocol for the support of
supplementary servicesin H.323.

- ITU-T Recommendation 1.112 (1993), Vocabulary of terms for ISDNSs.

- ITU-T Recommendation 1.210 (1993), Principles of telecommunication services supported
by an ISDN and the means to describe them.

- ISO/IEC 13872:1995, Information technology — Telecommunications and information
exchange between systems — Private Integrated Services Network — Specification,
functional and information flows — Call diversion supplementary services.

- ISO/IEC 13873:1995, Information technology — Telecommunications and information
exchange between systems — Private Integrated Services Network — Inter-exchange
signalling protocol — Call diversion supplementary services.
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3 Termsand definitions

This Recommendation defines the following terms:

31 activating call: Signalling connection between an activating user and a served endpoint.
3.2 activating endpoint: The endpoint serving the activating user.

3.3 call deflection: The type of diversion invoked by the served user.

34 CheckRestriction call: Signalling connection between a served endpoint and a diverted-to
endpoint, for the aim of checking call diversion restrictions.

35 deactivating call: Signalling connection between a deactivating user and the served
endpoint.

3.6 deactivating endpoint: The endpoint serving the deactivating user.

3.7 diversion: Theredirection of acall, on request of acalled (=served) endpoint or user and
prior to answer, to a number different from the number of that called endpoint/user.

3.8 diverted-to number: The number to which acall is diverted.
3.9 diverted-to subaddress; The subaddress to which acall is diverted.
3.10 diverted-to endpoint: The endpoint to which acall is diverted.

3.11 diverting cause: The parameter which contains the reason for the diversion, e.g. CFU,
CFB, CFNR.

3.12 diverting number: The number of the served endpoint/user.

3.13  endpoint: See Recommendation H.323.

3.14 endpoint A: The calling endpoint of acall which is subject to call diversion.

3.15 endpoint B: The served (diverting) endpoint of a call which is subject to call diversion.

3.16 endpoint B1, endpoint B2, endpoint B3, etc.: Served (diverting) endpoints of a call which
Is subject to multiple stages of diversion. B1 isthe first served endpoint, B2 is the second served
endpoint, B3 is the third served endpoint, etc.

3.17 endpoint C: The diverted-to endpoint with respect to the final stage of call diversion.
3.18 forwarded call: Call leg from arerouting entity towards the diverted-to user.

3.19 forwarding: Thetype of diversion invoked automatically by the served endpoint in
accordance with information previously registered in the served endpoint against the called number.

3.20 forwarding call: Call leg between arerouting entity and a served endpoint/user.

3.21 interrogating call: Signalling connection between an interrogating user and the served
endpoint.

3.22 interrogating endpoint: The endpoint serving the interrogating user.

3.23 last diverting endpoint: The served endpoint from the point of view of the diverted-to
endpoint for a particular stage of call diversion. In the case of a call subject to asingle stage of call
diversion, endpoint B is the last diverting endpoint from the point of view of endpoint C. In the case
of acall subject to multiple stages of call diversion, endpoint B1 isthe last diverting endpoint from
the point of view of endpoint B2, endpoint B2 is the last diverting endpoint from the point of view
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of endpoint B3, etc. The served endpoint for the final stage of call diversionisthe last diverting
endpoint from the point of view of endpoint C.

3.24 original called number: In case of multiple call diversion, the number of endpoint B1.

3.25 original called endpoint: The first served endpoint of acall which is subject to multiple
stages of call diversion, i.e. endpoint B1.

3.26  originating call: Call leg between the calling user and a rerouting entity.
3.27  rerouting entity: The entity (e.g. endpoint) which executes call diversion.

3.28 served endpoint: The endpoint which hosts the served user and where diversion is
invoked. This endpoint may also be referred to as the diverting endpoint or the called endpoint.

3.29 served user: For SS-CFU, SS-CFB and SS-CFNR, the user for whom forwarding can be
activated. For SS-CD, the user which can invoke deflection.

3.30 user: An application which uses one or more of the services defined in this
Recommendation (activation, deactivation, interrogation, invocation) via an application
programming interface.

4 Abbreviations and acronyms
This Recommendation uses the following abbreviations:

ACF Admission Confirm (see Recommendation H.225.0)
APDU Application Protocol Data Unit

ARQ Admission Request (see Recommendation H.225.0)
ASN.1 Abstract Syntax Notation One

CD Call Deflection

CDA Cadll Diversion Activating

CDD Call Diversion Deactivating

CDF Call Diversion diverted (Forwarded)-to

CDI Call Diversion Interrogating

CDO Call Diversion Originating

CDR Call Diversion Rerouting

CDS Call Diversion Served

CFB Call Forwarding Busy

CFNR Call Forwarding No Reply

CFU Call Forwarding Unconditional

DIV Diversion

GK Gatekeeper

NFE Network Facility Extension

SS Supplementary Service
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5 SS-CFU servicedescription

5.1 Description

SS-CFU permits a served user to have incoming calls addressed to the served user's number
redirected to another number. The served user's ability to originate callsis unaffected by SS-CFU.
After SS-CFU has been activated, calls are forwarded independently of the status of the served
endpoint.

The selective operation of SS-CFU on calls associated with a specific basic service is for further
study.

CFU is provided on a per number basis.

The maximum number of diversionsto asingle call is an implementation option. When counting
the number of diversions, al types of diversions shall be included.

5.2 Activation/Deactivation/I nterrogation/Registration

CFU may be either permanently activated or activated/deactivated under user control. If
activation/deactivation is under user control, activation/deactivation may be provided by the served
endpoint (local activation/deactivation), by another endpoint (remote activation/deactivation), or
both.

Interrogation may be provided and can be local, remote or both.

Registration of information is performed on activation of CFU. There are no separate registration
procedures.

5.2.1 Local activation/deactivation

To activate CFU, the served user shall supply the diverted-to number and optionally further
parameters, depending on the capabilities of the specific implementation. Verification that the
diverted-to number exists may be carried out before accepting the CFU activation request.

The activating endpoint shall return notification of acceptance or rejection of the request to the
served user. Notification of acceptance shall include the number of the diverted-to endpoint to
whom the CFU is active.

In the absence of any of the parametersin the activation procedure (e.g. the diverted-to number),
default parameters already known to the activating endpoint may be used.

It shall be possible to deactivate CFU by means of an explicit request for deactivation.
It shall be possible to deactivate CFU by activating CFU to a different diverted-to number.

5.2.2 Remote activation/deactivation

Remote activation/deactivation of CFU shall use one or more of the following procedures:

1) A special authorized user may activate and/or deactivate CFU at the served endpoint.
Authentication procedures are out of the scope of this Recommendation.

2) An activating user may activate CFU at the served endpoint such that the activating
endpoint becomes the diverted-to endpoint, subject to the served endpoint having remote
activation enabled in advance (also known as "follow-me"). The intended diverted-to
endpoint shall be able to activate CFU regardless of whether CFU is already active. The
served endpoint may disable aremote activation at any time. If the disable procedureis
performed whilst CFU is activated, the CFU shall not be automatically deactivated.
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3) The diverted-to user may deactivate CFU at the served endpoint. This shall not be
dependent on whether the served endpoint has enabled remote activation. The diverted-to
user shall lose this capability as soon as CFU is deactivated in this way, and shall not regain
the capability if CFU is activated again to a different diverted-to endpoint.

4) The diverted-to user, at the same time as deactivating CFU in accordance with item 3)
above, may be able to activate CFU from the served endpoint to another diverted-to
endpoint (i.e. change the destination of CFU). The diverted-to user shall lose this capability
as soon as CFU isreactivated in thisway. The new diverted-to user shall gain the
capability.

When aremote activation/deactivation procedure is successfully performed, the

activating/deactivating user and the served user shall be notified. This notification shall include the

number of the diverted-to endpoint and the served endpoint number.

It shall be possible that the served user activates CFU and a remote user deactivates CFU and vice
versa

5.2.3 Local interrogation

If local interrogation is provided, the served endpoint shall support interrogation on a per number
basis. The response to an interrogation request shall provide the following information to the
interrogating user:
. activated or deactivated state of the supplementary service;
. if activated:

— diverted-to number;

— whether activated for all basic services or an individual basic service and the identity of
the individual basic service (for further study).

5.24 Remoteinterrogation

If remote interrogation is provided, it shall be possible from one or both of the following remote
Users:

1) A special authorized user may interrogate CFU conditions on the served endpoint.
Authorization shall be implementation dependent (e.g. attendants may be authorized).

2) The diverted-to user may interrogate CFU at the served endpoint.

The remote interrogation request and response shall include the information as specified for local
interrogation and additionally the number of the served endpoint.

5.3 Invocation and operation

All incoming calls fulfilling conditions for which CFU is active shall be diverted without being
presented to the served user.

NOTE 1 — The selective operation of SS-CFU on calls associated with a specific basic service is for further
study.

NOTE 2 —Thelocal conditions for selecting calls for diversion are outside the scope of this
Recommendation. In the absence of specific conditions, al callswill be diverted.
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531 Served user notification

The served user, as alocal option, may receive notification of the diversion (but will not be able to
answer the incoming call). This notification shall include the following information (on the call that

has been diverted):

1) indication that a call has been forwarded and the reason (CFU);

2) if applicable Bearer Capability information (High Layer Compatibility information and
Low Layer Compatibility information: for further study);

3) user B's number (applicable only if user B is reachable by means of more than one
numbers).

If aprevious diversion has occurred, the notification shall include in addition:

4) last diverting endpoint's number, if presentation is permitted by the last diverting endpoint;

5) cause for last diversion.

If more than one previous diversion has occurred, the notification shall also include:
6) original called number, if presentation is permitted by the original called endpoint;
7) cause for original diversion.

5.3.2 Diverted-to user notification

The diverted-to user shall receive an indication that the call has been diverted with the appropriate
diversion cause. According to the served endpoint's local option, the diverted-to user may receive
the served user's number.

If multiple diversion has occurred, the diverted-to user may receive the original called number and
the last diverting endpoint's number, depending on local options at those two endpoints. When
multiple diversion occurs, the diverted-to user may receive the reason for the original diversion as
well asfor the last diversion.

5.3.3 Calling user notification

As a subscription option of the served user, the calling user may receive a notification that the call
has been diverted, and as an additional option that notification may include the diverted-to number.

For single diversion, natifications shall be sent to the calling user depending on the local option of
the served endpoint as follows:

- If "No", no notification shall be sent to the calling user.

- If "Yes, without diverted-to number", a notification without diverted-to number shall be
sent to the calling user.

- If "Yes, with diverted-to number”, a notification with diverted-to number and optionally
textual information about the diverted-to user shall be sent to the calling user if presentation
isnot restricted by user C.

For multiple diversions, notifications shall be sent to the calling user depending on the local options
of the served endpoints as follows:

- If endpoint B1 has"No", no notification of diversion shall be sent to endpoint A.

- If endpoint B1 does not have "No", anotification shall be sent to endpoint A as aresult of
the diversion at endpoint B1. Diversions at successive served endpoints B2, B3, etc. each
shall also result in anotification to endpoint A, but only if both:

» thealerting state has been reached at the served endpoint; and
* none of the served endpoints has the "No" option.
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The number of endpoint C shall be sent to endpoint A, but only if both:
- all served endpoints have "Y es, with diverted-to number”; and
- presentation restriction is not invoked by endpoint C.

In addition, the number of an endpoint Bn may be sent to endpoint A, if the alerting state has been
reached at endpoint Bn, if all endpoints B1 to Bn-1 have "Y es, with diverted-to number”, and if
there is no possibility of presentation restriction being invoked at endpoint Bn.

6 SS-CFB service description

6.1 Description

SS-CFB enables a served user to have calls which are addressed to the served user's number and
meet busy, redirected to another endpoint. SS-CFB may operate on all calls, or just those fulfilling
specific conditions. The served user's ability to originate callsis unaffected by SS-CFB.

NOTE — Specific conditions, if applicable, are an implementation matter.

The selective operation of SS-CFB on calls associated with a specific basic service isfor further
study.

CFB is provided on a per number basis.

The maximum number of diversionsto asingle call is an implementation option. When counting
the number of diversions, al types of diversions shall be included.

6.2 Activation/Deactivation/I nterrogation/Registration
Subclause 5.2 shall apply with "CFU" replaced by "CFB".

6.3 Invocation and oper ation

All incoming calls which fulfill the conditions for CFB shall be diverted if the served endpoint is
busy.
Subclause 5.3 shall apply with "CFU" replaced by "CFB".

7 SS-CFNR service description

7.1 Description

SS-CFNR enables a served user to have calls which are addressed to the served endpoint's number
and for which the connection is not established within a defined period of time, redirected to
another endpoint. SS-CFNR may operate on all cals, or just those fulfilling specific conditions. The
served user's ability to originate callsis unaffected by SS-CFNR.

NOTE — Specific conditions, if applicable, are an implementation matter.

The selective operation of SS-CFNR on calls associated with a specific basic serviceis for further
study.

CFNR is provided on a per number basis.

The maximum number of diversionsto asingle call is an implementation option. When counting
the number of diversions, al types of diversions shall be included.
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7.2 Activation/Deactivation/I nterrogation/Registration
Subclause 5.2 shall apply with "CFU" replaced by "CFNR".

7.3 Invocation and oper ation

Anincoming call alerting the served user shall be diverted if the served user does not answer and if
the call fulfils the conditions for CFNR.

The original call shall continue to alert the served user, who shall still be able to accept the call until
the call to the diverted-to user has reached an aerting state.

For notification of theinvolved users, 5.3 shal apply with "CFU" replaced by "CFNR".

8 SS-CD servicedescription

8.1 Description

Call Deflection permits a served user to respond to an incoming call offered by the served endpoint
by requesting diversion of that call to another number specified in the response. This request is only
allowed before the called user has answered the call. The served user's ability to originate callsis
unaffected.

CD isinvoked on acall-by-call basis.

The maximum number of diversionsto asingle call is an implementation option. When counting
the number of diversions, al types of diversions shall be included.

8.2 Activation/Deactivation/Registration/l nterrogation
Not applicable.

8.3 Invocation and operation

The served user can respond to an incoming call offered by normal H.225 basic call procedures by
requesting the Call Deflection service. The request shall contain the diverted-to number. The served
user can request CD from an alerting state.

On acceptance of the CD request, the served endpoint shall perform the diversion towards the
indicated diverted-to number. The original call at the served user shall remain in the alerting state
and the served user shall still be able to accept the call until the diverted-to endpoint enters an
alerting state. When the diverted-to endpoint enters the alerting state, the call to the served user is
Cleared.

9 M essages, infor mation elements, oper ations and procedur es

The APDUSs of the operations defined in clause 11 shall be conveyed within H.450.1 Supplementary
Service APDUs included in User-user information elements, as specified in Recommendation
H.450.1.

For remote activation, remote deactivation, remote interrogation, verification of the diverted-to
number and served user notification, the call-independent procedures as defined in 6.2/H.450.1 shall

apply.
The operations defined in Abstract Syntax Notation One (ASN.1) in clause 11 shall apply.
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When conveying the invoke APDU of the operations defined in clause 11, the destinationEntity
data element of the NFE shall contain the value "endpoint”.

When conveying the invoke APDU of the operations divertingL eglnformationl,

divertingL eglnformation2, divertingL eglnformation3, divertingL eglnformation4 or

cfnrDivertedL egFailed, the interpretation APDU shall be included and shall contain the value
discardAnyUnrecogni zedl nvokePdu. When conveying the invoke APDU of all other operations, the
interpretation APDU may be omitted, or may be included with the value

rejectAnyUnrecognizedi nvokePdu.

9.1 Actions at the Originating endpoint

NOTE — When an Originating endpoint also provides Rerouting functionality, in support of call diversion by
rerouting, the joint requirements of both — Originating endpoint (according to this subclause) and Rerouting
endpoint (9.4) —will apply, with the exception that any communication between the Originating endpoint
functionality and the Rerouting endpoint functionality will be an intra-endpoint matter.

On receipt of adivertingLeglnformationl invoke APDU inaFACILITY or CONNECT message
whilein basic call protocol control state Outgoing Call Proceeding or Call Delivered and in state
CDO-Idle, the Originating endpoint shall take account of the information therein and enter state
CDO-Divert. In determining whether to notify the calling user, the Originating endpoint shall take
account of the value of element subscriptionOption. If the value noNotification has been received,
no notification of diversion shall be given to the calling user. Otherwise, a notification of diversion
shall be given to the calling user if the capability exists. The diverted-to number, diverted-to info
(textual information about the diverted-to number) and subaddress shall not be presented to the
calling user at this stage. When the APDU has been received in a CONNECT message, a
divertingL eglnformation3 invoke APDU in the same message shall be handled as specified below.

On receipt of adivertingLeglnformationl invoke APDU ina FACILITY or CONNECT message
whilein state CDO-Divert, the Originating endpoint shall take account of the information therein
and remain in the same state. If the value of element diversionReason is cfu or cfb, no notification
of this further diversion shall be given to the calling user. If the value of element diversionReason is
cfnr, account shall be taken of the value of element subscriptionOption in this APDU and in all
previously received divertingL eglnformationl invoke APDUSs for this call. If this or any previous
value is noNotification, no notification shall be given to the calling user. Otherwise, a notification
of further diversion shall be given to the calling user if the capability exists. The diverted-to
number, diverted-to info (textual information about the diverted-to number) and subaddress shall
not be presented to the calling user at this stage. When the APDU has been received in a
CONNECT message, a divertingL eglnformation3 invoke APDU in the same message shall be
handled as specified below.

On receipt of adivertingLeglnformation3 invoke APDU in an ALERTING, CONNECT or
FACILITY message while in state CDO-Divert, the Originating endpoint shall take account of the
information therein, shall remain in the same state if received in an ALERTING or FACILITY
message, and shall enter state CDO-Idleif received in a CONNECT message. The diverted-to
number (as received in divertingLeglnformation3 invoke APDU as argument redirectionNr or as
received in e ement nominatedNr of the last received divertingL eglnformationl invoke APDU, if
not contained in divertingL eglnformation3) and optionally argument redirectioninfo shall be
presented to the calling user, if the capability exists, only if al of the following conditions are true:

- all previously received divertingL eglnformationl invoke APDUSs contained value
notificationWithDivertedToNr in element subscriptionOption; and

- this and any previously received divertingL eglnformation3 invoke APDUSs contained value
TRUE in element PresentationAllowedl ndicator; and

Documents
Rec. ITU-T H.450.3 (05/2011) — Prepublished version Document SH&ting Hub

Copyright International Telecommunication Union/ITU Telcommunication Sector
Provided by IHS Markit under license with ITU-T Licensee=/, User=,
No reproduction or networking permitted without license from IHS Not for Resale,

Full document details: ITU-T H.450.3 2011


http://www.avadocuments.com/doc/itu-t-h-450-3-2011
http://www.avadocuments.com/doc/itu-t-h-450-3-2011

- no previous notification of a diverted-to number has been given to the calling user unless,
since then, adivertingL eglnformationl invoke APDU with value cfnr in element
diversionReason has been received.

On receipt of a CONNECT message, the Originating endpoint shall enter state CDO-Idle.

9.2 Actions at a gatekeeper

As an option, in case of the gatekeeper routed model, the procedures described in the following
subclauses may apply to a gatekeeper. Otherwise, the call diversion actions at the gatekeeper are
limited to transparent transport of H.450.1 Supplementary Service APDUS.

9.21 Partial rerouting

A gatekeeper which is capable of acting as arerouting endpoint for call diversion may decide to
become the destination for a callRerouting invoke APDU received inaFACILITY messageif itis
capable also of being the destination of all other APDUSs contained in this message. Further actions
shall apply as defined for a rerouting endpoint.

9.2.2 Activation/Deactivation/I nterrogation/Verification of diverted-to number

A gatekeeper which is capable of acting as a served endpoint for call diversion may decide to
become the destination for an activateDiversionQ invoke APDU (gatekeeper routed model).

A gatekeeper shall become the destination for a deactivateDiversionQ invoke APDU if arelated
diversion activation exists at the gatekeeper.

Call diversion may be activated/deactivated in the gatekeeper by the activating/deactivating
endpoint sending an activateDiversionQ/deactivateDiversionQ invoke APDU to the gatekeeper's
call signalling address. This may be achieved e.g. asfollows. If a gatekeeper is capable of acting as
the served entity for call diversion, it may respond to an ARQ message by returning an ACF
message containing its own call signalling address (rather than the call signalling address of the
forwarding terminal).

Alternatively, cal diversion may be activated/deactivated in the gatekeeper using local or
administration procedures.

A gatekeeper shall become the destination for an interrogateDiversionQ invoke APDU if arelated
diversion activation exists at the gatekeeper.

As a consequence of deciding to become the endpoint for an activateDiversionQ invoke APDU, the
gatekeeper shall be capable of sending a checkRestriction invoke APDU for verification of the
diverted-to number.

For the procedures described above, the actions as defined for a served endpoint in 9.3 apply.
9.2.3 Invocation

9.2.3.1 Invocation of call forwarding unconditional

If call forwarding unconditional is activated in the gatekeeper for an incoming call destined for
user B (being the served user), the gatekeeper shall act as served endpoint and optionally also asa
rerouting endpoint for invocation of call forwarding unconditional for this call.

If the option "served user notification” applies, the gatekeeper shall send a

divertingL eglnformation4 invoke APDU to the called terminal using the call-independent
procedures as defined in 6.2/H.450.1. The gatekeeper is responsible for clearing the call-
independent connection.
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9.2.3.2 Invocation of call forwarding on user busy

If call forwarding busy is activated in the gatekeeper for an incoming call destined for user B (being
the served user), the gatekeeper shall continue H.225 call establishment to endpoint B. The
gatekeeper shall act as served endpoint and optionally also as a rerouting endpoint for invocation of
call forwarding on busy for thiscall, if aRELEASE COMPLETE message is received from
endpoint B containing Cause value "user busy".

If the option "served user notification” applies, the gatekeeper shall send a

divertingL eglnformation4 invoke APDU to the called terminal using the call-independent
procedures as defined in 6.2/H.450.1. The gatekeeper isresponsible for clearing the call-
independent connection.

9.2.3.3 Invocation of call forwarding on no answer

If call forwarding on no answer is activated in the gatekeeper for an incoming call destined for user
B (being the served user), the gatekeeper shall start alocal "no-response” timer and shall continue
H.225 call establishment to endpoint B. The gatekeeper shall act as served endpoint and optionally
also as arerouting endpoint for invocation of call forwarding on no reply for this call if the local
no-response timer expires during the alerting phase of the call.

If the option "served user notification" applies, the gatekeeper shall send a

divertingL eglnformation4 invoke APDU to the called terminal. The divertingL eglnformation4
invoke APDU may either be sent within a FACILITY message on the existing call reference or may
be sent to the called terminal using the call-independent procedures as defined in 6.2/H.450.1. The
gatekeeper is responsible for clearing the call-independent connection.

924 I nteraction with H.323 Ad hoc conference

Callsthat are established as part of an H.323 Ad hoc conference for inviting further endpointsinto
the conference may be subject to call diversion. If the gatekeeper acts as rerouting endpoint for call
diversion, the gatekeeper may send divertingL eglnformationl invoke APDUSs to other members of
the conference (in addition to sending a divertingL eglnformationl invoke APDU to the calling
party), unless element subscriptionOption contains the value "no notification”.

9.3 Actions at the Served endpoint

9.3.1 Activation

On receipt of an activateDiversionQ invoke APDU using the call reference of a call-independent
signalling connection, the Served endpoint shall verify that remote activation is supported and
enabled for the served user (element servedUserNr). The address of the activating endpoint
(element activatingUserNr) may also be taken into account in determining whether activation isto
be allowed to proceed.

The Served endpoint may use different procedures and local techniques for verifying, asfar as
possible, that the diverted-to number (element divertedToAddress) isvalid. If the activation request
is acceptable, the Served endpoint shall activate diversion of the type indicated by the element
procedure, answer the activateDiversionQ invoke APDU with areturn result APDU, store the
received diverted-to number and the subaddress, if provided, and optionally convey an appropriate
notification to the served user.

Element basicService of the activateDiversionQ invoke APDU shall be accepted if set to
allServices; other values may be ignored (i.e. treated asif alServices were received) or treated as
error.
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If the activation request is not accepted, an activateDiversionQ return error shall be returned.

9.3.2 Deactivation

On receipt of a deactivateDiversionQ invoke APDU using the call reference of a call-independent
signalling connection, the Served endpoint shall check the validity of the request. The address of the
deactivating endpoint (element deactivatingUserNr) may also be taken into account in determining
whether deactivation isto be allowed to proceed.

If the deactivation request is valid, the Served endpoint shall deactivate diversion of the type
indicated by the element procedure, answer the deactivateDiversionQ invoke APDU with areturn
result APDU and optionally convey an appropriate notification to the served user.

Element basicService of deactivateDiversionQ invoke APDU shall be accepted if set to allServices,
other values may be ignored (i.e. treated asif all Services were received) or treated as error.

If the deactivation request is not accepted, a deactivateDiversionQ return error APDU shall be
returned.

9.3.3 Interrogation

On receipt of an interrogateDiversionQ invoke APDU using the call reference of a call-independent
signalling connection, the Served endpoint shall check the interrogation request and answer the
interrogateDiversionQ invoke APDU with areturn result APDU if the interrogation request isvalid.
The address of the interrogating endpoint (element interrogatingUserNr) may also be taken into
account in determining whether interrogation is to be allowed to proceed.

If the interrogation request is not accepted, an interrogateDiversionQ return error APDU shall be
returned.

9.34 Verification of the diverted-to endpoint's number

The Served endpoint may use the procedure below to check with the diverted-to endpoint whether
the diverted-to number exists and whether there are any restrictions which might prevent call
diversion.

The Served endpoint shall send a checkRestriction invoke APDU to the diverted-to endpoint using
the call reference of a call-independent signalling connection. The call-independent signalling
connection shall be established (or used, if an appropriate connection is already available) in
accordance with the procedures specified in Recommendation H.450.1. The CDS-Act-Wait state
shall be entered and timer T5 shall be started.

On receipt of areturn result APDU in reply to the checkRestriction invoke APDU, the Served
endpoint shall treat the diverted-to number as a valid number, enter the CDS-Act-Idle state and stop
timer T5.

On receipt of a checkRestriction return error or reject APDU, the Served endpoint shall treat the
diverted-to number as avalid number, enter state CDS-Act-1dle and stop timer T5.

Expiry of timer T5 before an answer is received from the diverted-to endpoint shall be equivalent to
receipt of argect APDU.

The Served endpoint is responsible for clearing the call-independent signalling connection towards
the diverted-to endpoint. This may occur on receipt of areturn result or return error APDU or on T5
expiry. Alternatively, the signalling connection may be retained for other applications, if

appropriate.
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9.3.5 Invocation

The detection of asituation leading to a call diversion invoke request isalocal procedure in the
Served endpoint.

When SS-DIV isinvoked, a callRerouting invoke APDU shall be sent in acall-related FACILITY
message to the Rerouting endpoint and the CDS-Requested state shall be entered. Sending of the
FACILITY message for SS-CFU and SS-CFB shall be applicable in the basic call protocol control
state Incoming Call Proceeding. Sending of the FACILITY message for SS-CFNR(SS-CD) shall be
applicablein the basic call protocol control state Call Received.

Thetimer T1 shall be started by the Served endpoint on entering the CDS-Requested state. The
timer shall be stopped on receipt of areturn result, return error or reject APDU of the callRerouting
operation.

The following data elements and information elements shall be included in the argument of the
callRerouting invoke APDU:

- element reroutingReason containing the reason for the last diversion, indicating avalue
other than unknown;

- element original ReroutingReason, only in the case of multiple diversions, containing the
reason for the original diversion;

- element calledAddress as stored in the Served endpoint as diverted-to number and,
possibly, subaddress,

- element diversionCounter containing the number of diversions undergone by the call (value
ONE if thisisthefirst diversion);

- element h225InfoElement containing an embedded Bearer capability information element,
if received in the incoming SETUP message, and any of the following information elements
which were received in the incoming SETUP message: High layer compatibility, Low layer
compatibility, Progress indicator and User-user;

— element lastReroutingNr containing the number of the last diverting endpoint;
- element subscriptionOption containing the served user's requirements for notifying the
calling user;

- element callingPartySubaddress if a Calling party subaddress information element was
received in the incoming SETUP message;

- element callingNumber as received in the incoming SETUP message in the Calling party
number information element and/or in the sourceAddress field of the Setup-UUIE;

- element original CalledNr, only in case of multiple call forwarding, containing the number
of the original called endpoint;

- if available, textual information about the calling user, redirecting user and original called
user may be sent in callinginfo, redirectinglnfo and original Calledinfo respectively.

On receipt of the return result APDU of the callRerouting operation, the Served endpoint shall enter
the CDS-Inv-Idle state and may send an appropriate notification to the served user.

On receipt of a callRerouting return error or reject APDU or on expiry of timer T1, the action shall
be implementation dependent.

9.4 Actions at the Rerouting endpoint

NOTE — When an Originating endpoint also provides Rerouting functionality, in support of call diversion by
rerouting, the joint requirements of both — Originating endpoint (according to 9.1) and Rerouting endpoint
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(this subclause) — will apply, with the exception that any communication between the Originating endpoint
functionality and the Rerouting endpoint functionality will be an intra-endpoint matter.

On receipt of a callRerouting invoke APDU in aFACILITY message during basic call protocol
control state Outgoing Call Proceeding for SS-CFU/SS-CFB and Call Delivered for SS-CFNR(CD),
the Rerouting endpoint shall check if the diversion request isvalid. If the diversion request can be
performed, the Rerouting endpoint shall answer the callRerouting invoke APDU with areturn result
APDU inaFACILITY message, shall initiate a new call establishment to the new destination
(diverted-to endpoint) and in the case of SS-CFU or SS-CFB shall release the leg towards the
Served endpoint by sending a RELEASE COMPLETE message. In the case of SS-CFU or SS-CFB,
the return result APDU may instead be conveyed in the RELEASE COMPLETE message.

The SETUP message for the new call establishment shall include a divertingL eglnformation2
invoke APDU.

The following specific basic call information elements shall be included:

- The information received in the element calledAddress of the callRerouting invoke APDU
shall be included into the Called party number information element and/or into field
destinationAddress of Setup-UUIE; if subaddressinformation is present, it shall be put into
the Called party subaddress information element.

- The information received in the element callingNumber of the callRerouting invoke APDU
shall be included into the Calling party number information element and/or into field
sourceAddress of Setup-UUIE; if subaddress information is present, it shall be put into the
Calling party subaddress information element.

- The Bearer capability information element if received in embedded form within the
callRerouting invoke APDU, and any of the following information elements which may
also have been received in embedded form in this APDU: (High layer compatibility, Low
layer compatibility: for further study) and Progress indicator information elements.

The following data elements shall be included in the argument of the divertingL eglnformation2
invoke APDU:

- element diversionCounter as received in the callRerouting invoke APDU;

- element diversionReason as received in the element reroutingReason of the
callReroutinginvoke APDU;

- element original DiversionReason if received in the element original ReroutingReason of the
callRerouting invoke APDU,; :

- element divertingNr as received in the element lastReroutingNr of the callRerouting invoke
APDU;

- optionally redirectinglnfo (textual information about the diverting user asreceived in
callRerouting invoke APDU);

- optionally elements original CalledNr and originalCalledinfo if received in the
callRerouting invoke APDU.

The parameter reroutingReason received in the callRerouting invoke APDU shall indicate to the
Rerouting endpoint whether the SS-CFU/SS-CFB or the SS-CFNR procedure is to be performed.

After the new SETUP message has been sent, the procedures of the Rerouting endpoint are split
into two cases, SS-CFU/SS-CFB and SS-CFNR(CD):

- For SS-CFU/SS-CFB, the Rerouting endpoint shall send acall-related FACILITY message
with adivertingL eglnformationl invoke APDU to the Originating endpoint. The two
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remaining legs of the call shall be joined together (Originating endpoint — Diverted-to
endpoint).

- For SS-CFNR(CD), the Rerouting endpoint shall move from the CDR-Idle state into the
CDR-Invoked state and wait for further events as follows:

* Onreceipt of an ALERTING message from the Diverted-to endpoint, the Rerouting
endpoint shall initiate call clearing towards the Served endpoint according to
Recommendation H.225.0, send a divertingL eglnformationl invoke APDU in a
FACILITY message to the Originating endpoint and enter the CDR-1dle state. The two
remaining legs of the call shall be joined together (Originating endpoint — Diverted-to
endpoint).

* Onreceipt of a CONNECT message (if previously no ALERTING has been received)
from the Diverted-to endpoint, the Rerouting endpoint shall initiate call clearing
towards the Served endpoint according to Recommendation H.225.0, send a
divertingL eglnformationl invoke APDU in the CONNECT message to the Originating
endpoint and enter the CDR-Idle state. The two remaining legs of the call shall be
joined together (Originating endpoint — Diverted-to endpoint).

* Onreceipt of a CONNECT message from the Served endpoint, the Rerouting endpoint
shall initiate call clearing towards the Diverted-to endpoint according to
Recommendation H.225.0 and enter the CDR-Idle state. The CONNECT message shall
be relayed to the Originating endpoint according to Recommendation H.225.0. The
original call shall remain (Originating endpoint — Served endpoint ).

NOTE — divertingLeglnformationl is applicable to be sent by the Rerouting endpoint, if the Rerouting
endpoint is different from the calling endpoint, e.g. in case of the Rerouting endpoint being a gateway or a
gatekeeper. If the Rerouting endpoint and the calling endpoint are the same, the divertingLeglnformationl is
an intra-endpoint communication within the Rerouting/calling endpoint.

The argument of the divertingL eglnformationl invoke APDU shall include elements
diversionReason, subscriptionOption and nominatedNr as received in the argument of the
callRerouting invoke APDU in the elements reroutingReason, subscriptionOption and
calledAddress, respectively. The argument of the divertingL eglnformationl invoke APDU may
include elements nominatedinfo (textual information about the diverted-to user, if available),
redirectingNr (as received in lastReroutingNr of callRerouting invoke APDU) and redirectinglnfo
(asreceived in redirectinglnfo of callRerouting invoke APDU).

After the two legs of the call have been joined together, the Rerouting endpoint shall return to state
CDR-ldle.

If the diversion request cannot be performed on receipt of a callRerouting invoke APDU, areturn
error APDU including the appropriate error value shall be sent back inaFACILITY message.

For events received for SS-CFNR(CD), in the CDR-Invoked state, the Rerouting endpoint shall
perform the following actions:

On receipt of a RELEASE COMPLETE message from the Diverted-to endpoint, the Rerouting
endpoint shall complete call clearing towards the Diverted-to endpoint, send a

cfnrDivertedL egFailed invoke APDU in aFACILITY message to the Served endpoint and enter the
CDR-ldle state. The original call shall remain (Originating endpoint — Served endpoint).

On receipt of acall clearing message from the Originating endpoint or Served endpoint, the
Rerouting endpoint shall continue call clearing according to H.225.0, stimulate release of the
remaining two legs of the call and enter the CDR-Idle state.
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9.5 Actions at the Diverted-to endpoint

9.5.1 Invocation

On receipt of a SETUP message with a divertingL eglnformation2 invoke APDU, the Diverted-to
endpoint shall enter the CDF-Inv-Wait state. A diversion notification and the redirecting number
and redirectinglnfo (and the original called number and original Calledinfo in case of multiple
diversion) as received shall be conveyed together with the basic call establishment information to
the called user if able and authorized to receive the notification.

When it is known whether presentation restriction appliesto the diverted-to number, the Diverted-to
endpoint shall enter the CDF-Inv-ldle state and send a divertingL eglnformation3 invoke APDU in a
FACILITY, ALERTING or CONNECT message to the Originating endpoint. This information
shall indicate whether the presentation of the diverted-to number is restricted and may indicate the
diverted-to number (in argument redirectionNr) and textual information about the diverted-to user
(in argument redirectioninfo). The Diverted-to endpoint shall not send aFACILITY message with a
divertingL eginformation3 invoke APDU unless an ALERTING message has aready been sent in
case of SS-CFNR(CD). The APDU shall be sent in the CONNECT message if it has not already
been sentina FACILITY or ALERTING message.

9.5.2 Verification of the Diverted-to endpoint's number

On receipt of a checkRestriction invoke APDU using the call reference of a call-independent
signalling connection (as specified in Recommendation H.450.1), the Diverted-to endpoint shall
check if the address of the intended diverted-to endpoint (element divertedToNr in the argument)
exists and if there are any restrictions (e.g. basic service) which could prevent call diversion from
the served endpoint (element servedUserNr in the argument) to that endpoint. A checkRestriction
return result APDU shall be sent back to the Served endpoint if there are no restrictions.

A checkRestriction return error APDU shall be sent back to the Served endpoint if diversion is not
acceptable.

9.6 Actions at the Activating endpoint

On receipt of aremote activation request from the activating user, the Activating endpoint shall
send an activateDiversionQ invoke APDU to the Served endpoint using the call reference of a call-
independent signalling connection. The call-independent signalling connection shall be established
(or used, if an appropriate connection is already available) in accordance with the procedures
specified in Recommendation H.450.1. The Activating endpoint shall enter the CDA-Wait state and
start timer T2. On receipt of the activateDiversionQ return result, return error or reject APDU, the
Activating endpoint shall stop timer T2, revert to the CDA-Idle state and report the outcome back to
the activating user.

Expiry of timer T2 shall be equivalent to receiving areject APDU.

The Activating endpoint is responsible for clearing the call-independent signalling connection
towards the Served endpoint. This may occur on receipt of areturn result, return error or reject
APDU or on T2 expiry. Alternatively, the signalling connection may be retained for other
applications, if appropriate.

9.7 Actions at the Deactivating endpoint

On receipt of aremote deactivation request from the deactivating user, the Deactivating endpoint
shall send a deactivateDiversionQ invoke APDU to the Served endpoint using the call reference of
a call-independent signalling connection. The call-independent signalling connection shall be
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