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ITU-T RECOMMENDATION H.450.2

CALL TRANSFER SUPPLEMENTARY SERVICE FOR H.323

Summary

This Recommendation describes the procedures and the signalling protocol for the Call Transfer
supplementary service (SS-CT) in H.323 (Packet-based multimedia communications systems)
networks.

SS-CT is a supplementary service which enables the served user A to transform an existing call (user
A-user B) into a new call between user B and a user C selected by user A. User A may or may not
have a call established with user C prior to Call Transfer.

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
Transfer supplementary service specified in 1ISO/IEC 13865 and 13869.

Source

ITU-T Recommendation H.450.2 was prepared by ITU-T Study Group 16 (1997-2000) and was
approved under the WTSC Resolution No. 1 procedure on the 6th of February 1998.
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ITU (International Telecommunication Union) is the United Nations Specialized Agency in the field of
telecommunications. The ITU Telecommunication Standardization Sector (ITU-T) is a permanent organ of
the ITU. The ITU-T is responsible for studying technical, operating and tariff questions and issuing
Recommendations on them with a view to standardizing telecommunications on aworldwide basis.

The World Telecommunication Standardization Conference (WTSC), which meets every four years,
establishes the topics for study by the ITU-T Study Groups which, in their turn, produce Recommendations
on these topics.

The approval of Recommendations by the Members of the ITU-T is covered by the procedure laid down in
WTSC Resolution No. 1.

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

NOTE

In this Recommendation, the expression "Administration” is used for conciseness to indicate both a
telecommunication administration and a recognized operating agency.
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As of the date of approval of this Recommendation, the ITU had not received notice of intellectual property,
protected by patents, which may be required to implement this Recommendation. However, implementors are
cautioned that this may not represent the latest information and are therefore strongly urged to consult the
TSB patent database.
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Recommendation H.450.2

CALL TRANSFER SUPPLEMENTARY SERVICE FOR H.323
(Geneva, 1998)

1 Scope

This Recommendation describes the Call Transfer supplementary service (SS-CT), which is
applicable to various basic services supported by H.323 Multimedia Endpoints. SS-CT is based on
the equivalent supplementary service for Private Integrated Services Networks (PISN) specified in
I|SO/IEC 13865 and 13869.

2 References

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

- ITU-T Recommendation H.225.0 (1998%all signalling protocols and media stream
packetization for packet based multimedia communications systems.

- ITU-T Recommendation H.245 (1998), Control protocol for multimedia communication.
- ITU-T Recommendation H.323 (1998), Packet based multimedia communications systems.

- ITU-T Recommendation H.450.1 (199&¢eneric functional protocol for the support of
supplementary servicesin H.323.

- ITU-T Recommendation 1.112 (199%)pcabulary of terms for | SDNs.

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

- ISO/IEC 13865:1995|nformation technology — Telecommunications and information
exchange between systems — Private Integrated Services Network — Specification, functional
model and information flows — Call transfer supplementary service.

- ISO/IEC 13869:1995|nformation technology — Telecommunications and information
exchange between systems — Private Integrated Services Network — Inter-exchange
signalling protocol — Call transfer supplementary service.

3 Termsand definitions
This Recommendation defines the following terms:
31 endpoint; terminal; user: See Recommendation H.323.

3.2 transferring endpoint; user A: User/Endpoint transferring a call with a terminal B, to a
user C.

3.3 transferred endpoint; user B: The remote endpoint/user of the call with user A which is
transferred by user A to auser C.

Recommendation H.450.3 (02/98) 1



34 transferred-to endpoint; user C: The endpoint/user, to which a user B, originally having a
call to user A, istransferred.

35 primary call: Call between the transferring user A and the transferred user B.

3.6 secondary call: Call between the transferring user A and the transferred-to user C associated
with the primary call (this association is an implementation matter within endpoint A).

3.7 transferred call: Call between transferred user B and transferred-to user C which results
from successful completion of call transfer.

4 Abbreviations and acronyms
This Recommendation uses the following abbreviations:

APDU Application Protocol Data Unit

ASN.1 Abstract Syntax Notation One

CT Call Transfer

GK/GKp/GKs Gatekeeper/Gatekeeper on primary call/Gatekeeper on secondary call
MC Multipoint Controller

PISN Private Integrated Services Network
SCN Switched Circuit Network

SDL Specification and Description Language
SS-CT Supplementary Service Call Transfer
TRDSE Transferred Signalling Entity

TRGSE Transferring Signalling Entity

TRTSE Transferred-to Signalling Entity

5 Description

Cal Transfer (SS-CT) is a supplementary service which enables the served user (user A or
transferring user) to transform an existing call with user B (primary call) into a new call between user
B and a user C (transferred-to user) selected by user A. User A may or may not have a call
established with user C (secondary call) prior to transfer. Each call can either be an incoming call to
user A or an outgoing call from user A. On successful completion of SS-CT, user B and user C can
communicate with each other and user A will no longer be able to communicate with user B or
user C.

The initial call between user A and user B (primary call) must be answered before transfer can be
initiated. On invocation of call transfer, if a call between user A and user C exists (secondary call),
the transferred-to endpoint is informed of the pending call transfer, and transfer only proceeds if this
endpoint is able to participate. In this case, the transferred-to endpoint returns a temporary identifier
to be used in the subsequent transfer procedure to identify the secondary call.

The transferring endpoint (user A) requests the transferred endpoint (user B) to call the transferred-to
endpoint (user C). The transferred endpoint then establishes a call to the transferred-to endpoint
(transfer by rerouting) and includes the temporary identifier for the secondary call if this call exists.
User B’ s gatekeeper may establish the call if it is handling the call transfer.

2 Recommendation H.450.2 (02/98)



The primary call is retained until the first acknowledgment has been received from the transferred-to
endpoint (user C), and is then released. This means that the primary call remains in place if call
transfer fails before that stage. If the secondary call exists, it is retained until the new call request
arrives at the transferred-to endpoint and is then released.

Upon answer from user C (if no secondary call exists) or successful association of user C with the
new call (if user C was already involved in the secondary call), user B and user C can communicate
with each other. The media exchange capabilities of the new call should be equal to those of the
primary call asfar as possible.

If call transfer fails after the primary call was released, the action taken is for further study.

NOTE - Use of Call Transfer Supplementary service for transferring only a subset of H.323 media streams or
for transferring T.120 calls is for further study.

6 M essages and infor mation elements

The APDUs of call transfer operations are transported within User-to-User Information elements in
call control and FACILITY messages as defined in Recommendation H.450.1. The call transfer
operations are described in clause 12.

When conveying the invoke APDU of the operations defined in clause 12, the destinationEntity data
element of the NFE shall contain the value "endpoint".

When conveying the invoke APDU of operations callTransferAbandon, callTransferUpdate,
callTransferComplete, callTransferActive and subaddressTransfer, the Interpretation APDU shall
contain value discardAnyUnrecognizedl nvokePdu.

When conveying the invoke APDU of operation call TransferSetup, the Interpretation APDU shall
contain value clearCalllf AnylnvokePduNotRecognized.

When conveying the invoke APDU of operation callTransferldentify or call Transferlnitiate, the
Interpretation APDU shall be omitted or shall contain value rejectAnyUnrecognizedl nvokePdul.

7 Actions at the transferring endpoint (user A)

In the procedures below, "clearing” or "release” of a call means the release of all resources associated
with the call, as specified in Recommendation H.323 (i.e. al logical channels, H.245 control
channel, call signalling channel, call reference, etc.).

7.1 Normal proceduresif only the primary call exists

In order to initiate call transfer, the transferring endpoint shall send a callTransferinitiate invoke
APDU in a FACILITY message to the transferred endpoint, using the call reference of the primary
call, start timer CT-T3 and enter state CT-Await-Initiate-Response. The invoke APDU shall contain
element reroutingNumber with the address of user C as selected by user A. Element callldentity shall
be empty.

On receipt of a callTransferInitiate return result APDU on the primary call, the transferring endpoint
shall stop timer CT-T3, clear the primary call and enter state CT-Idle.

If the primary call is released while in state CT-Await-Initiate-Response, the transferring endpoint
shall stop timer CT-T3 and enter state CT-Idle.

Recommendation H.450.3 (02/98) 3



7.2 Normal proceduresif also the secondary call exists

In order to initiate call transfer, the transferring endpoint shall send a call Transferldentify invoke
APDU in a FACILITY message to the transferred-to endpoint, using the call reference of the
secondary call, start timer CT-T1 and enter state CT-Await-Identify-Response.

On receipt of a calTransferldentify return result APDU on the secondary call, the transferring
endpoint shall stop timer CT-T1, send a call Transferinitiate invoke APDU in a FACILITY message
to the transferred endpoint, using the call reference of the primary call, start timer CT-T3 and enter
state CT-Await-Initiate-Response. The invoke APDU shall contain elements reroutingNumber and
callldentity with the values received in call Transferldentify return result.

On receipt of a call TransferInitiate return result APDU on the primary call, the transferring endpoint
shall stop timer CT-T3, clear the primary and secondary call if not already cleared, and enter state
CT-ldle.

If the primary and/or secondary call is released while in state CT-Await-Identify-Response or
CT-Await-Initiate-Response, the transferring endpoint shall stop the relevant timer, as an option
clear the other call if not already cleared, and enter state CT-Idle.

7.3 Exceptional procedures

On receipt of a callTransferldentify reject or return error APDU while in state CT-Await-1dentify-
Response, the transferring endpoint shall stop timer CT-T1 and enter state CT-Idle.

On receipt of a calTransferInitiate reject or return error APDU while in state CT-Await-Initiate-
Response, the transferring endpoint shall send a call TransferAbandon invoke APDU in a FACILITY
message on the secondary call if this call exists, stop timer CT-T3 and enter state CT-Idle.

On expiry of timer CT-T1 or CT-T3, the transferring endpoint shall send a call TransferAbandon
invoke APDU in a FACILITY message on the secondary call if this call exists, and enter state
CT-ldle

8 Actions at the transferred endpoint (user B)

8.1 Normal procedures

On receipt of a call TransferInitiate invoke APDU on the primary call, the transferred endpoint shall
determine whether it can participate in the cal transfer. If it can it shall use the address contained in
element reroutingNumber to initiate call establishment towards the transferred-to endpoint, include
in the SETUP message a call TransferSetup invoke APDU with the same value of callldentity as
received in the callTransferInitiate invoke APDU, and enter state CT-Await-Setup-Response. The
callTransferSetup invoke APDU may also include the address of user A in element
transferringNumber. Optionally, timer CT-T4 may be started.

On receipt of an ALERTING or CONNECT message with a call TransferSetup return result APDU
from the transferred-to endpoint, the transferred endpoint shall stop timer CT-T4 if running, send a
RELEASE COMPLETE message with a call Transferlnitiate return result APDU on the primary call
to the transferring endpoint and enter state CT-Idle. Further connection establishment between user B
and user C shall follow standard H.323 procedures, whereby media properties may be inherited from
the primary call or automatically negotiated between endpoints B and C.

4 Recommendation H.450.2 (02/98)



8.2 Exceptional procedures

If, on receipt of a callTransferlnitiate invoke APDU, the transferred endpoint cannot participate in
call transfer, a callTransferlnitiate return error APDU shall be sent in a FACILITY message on the
primary call.

On expiry of timer CT-T4, or on receipt of a clearing indication on the new call while in state
CT-Await-Setup-Response, the transferred endpoint shall send a callTransferInitiate return error
APDU in a FACILITY message on the primary call, stop timer CT-T4 if running, and enter state
CT-Idle. If acallTransferSetup return error APDU was received from the transferred-to endpoint, the
same error value shall be used in the call TransferInitiate return error APDU.

If the primary call is cleared while in state CT-Await-Setup-Response, the transferred endpoint shall
stop timer CT-T4 if running, clear the new call and enter state CT-Idle.

9 Actions at the transferred-to endpoint (user C)

9.1 Normal procedures

On receipt of a calTransferldentify invoke APDU on the secondary call, the transferred-to endpoint
shall determine whether it can participate in the call transfer. If it can, it shal send a
callTransferldentify return result APDU in a FACILITY message on the secondary call, start timer
CT-T2 and enter state CT-Await-Setup. The return result APDU shall contain user C’'s address in
element reroutingNumber and alocal identifier for the secondary call in element callldentity.

On receipt of a SETUP message with a callTransferSetup invoke APDU from the transferred
endpoint, the transferred-to endpoint shall, if in state CT-Await-Setup, stop timer CT-T2, check the
destination address information of the SETUP message and element callldentity received in the
call TransferSetup invoke APDU, and continue with call establishment if they correctly identify the
secondary call. The secondary call shall be cleared using normal H.323 procedures.

If the callTransferSetup invoke APDU is received in state CT-Idle, call setup shall continue if
element callldentity isempty and if call transfer to user C is acceptable.

Either the ALERTING or the CONNECT message on the new call shall include a call TransferSetup
return result APDU.

9.2 Exceptional procedures

If, on receipt of acallTransferldentify invoke APDU, the transferred-to endpoint cannot participate in
call transfer, a call Transferldentify return error APDU shall be sent in a FACILITY message on the
secondary call.

If, on receipt of a calTransferSetup invoke APDU with an empty element callldentity, the
transferred-to endpoint cannot accept call transfer to user C, the endpoint shall return a RELEASE
COMPLETE message with a call TransferSetup return error APDU.

If, on receipt of a calTransferSetup invoke APDU with a non-empty element callldentity, the
transferred-to endpoint cannot match the identifier with a secondary call, the endpoint shall return a
RELEASE COMPLETE message with a call TransferSetup return error APDU.

If, in state CT-Await-Setup, a call TransferAbandon invoke APDU is received on the secondary call,
or if the secondary call is cleared, the transferred-to endpoint shall stop timer CT-T2 and enter state
CT-ldle

On expiry of timer CT-T2, the transferred-to endpoint shall enter state CT-Idle.

Recommendation H.450.3 (02/98) 5



10 Additional procedures

10.1  Interworking with non-H.323 terminals

In the specification of procedures above, the term "endpoint” means any entity that processes H.225
call signalling. Examples are "termina” or "gateway".

If user B or user C are non-H.323 terminals, the gateway on the route to user B or user C will act as
transferred endpoint or transferred-to endpoint, respectively.

10.2 Hold and consultation

Call transfer procedures do not demand a particular hold state for the primary or secondary call;
i.e.user B or user C may or may not be put on hold prior to call transfer, depending on the
capabilities of terminal A and the specific implementation.

With existing (e.g. PISN) implementations, call transfer is frequently performed by user A putting
user B on hold, setting up the secondary call to user C ("consultation call") and then invoking
transfer. This method is also shown in an examplein 11.6.

10.3  Transfer without rerouting (i.e. transfer by join)

| SO/IEC 13869 defines two procedures for call transfer:
1) transfer by rerouting; and
2) transfer by join.

In this Recommendation, where the transferring endpoint typically is the termina rather than a
private integrated network exchange, the transfer by rerouting procedure was chosen as the primary
procedure (it is not expected from a H.323 termina to join two calls in which it no longer
participate).

However, the transfer by join procedure may be used in this Recommendation if a gatekeeper
performs the transfer (e.g. if the terminals do not support H.450.2 call transfer by rerouting) or in
case of gateway interworking with the corresponding SCN transfer by join procedure (see also 10.6.1
and 11.2.2.2).

10.4  Further actionsat transferred and transferred-to endpoints

Together with the call TransferSetup invoke APDU, a call TransferUpdate invoke APDU may be sent
in the SETUP message from the transferred endpoint to the transferred-to endpoint. Within the
argument, optional elements redirectionNumber and basicCallInfoElements may be conveyed. If a
callTransferUpdate invoke APDU is received by the transferred-to endpoint, this information may be
conveyed to the transferred-to user.

Together with the call TransferSetup return result APDU, a call TransferUpdate invoke APDU may be
sent in the ALERT or CONNECT message from the transferred-to endpoint to the transferred
endpoint. Within the argument, optional elements redirectionNumber and basicCalllnfoElements
may be conveyed. If a call TransferUpdate invoke APDU is received by the transferred endpoint, this
information may be conveyed to the transferred user.

If during CT-Idle, a FACILITY message containing a subaddressTransfer invoke APDU is received,
the endpoint may relay the subaddress on to the local user.

6 Recommendation H.450.2 (02/98)



10.5 Interactionswith H.323 Ad Hoc Conference
Call transfer may be used in the context of conference.

An H.323 endpoint A (that does not have the active MC) may transfer its connection to the
conference to another endpoint D. For this purpose, the endpoint A shall send a FACILITY message
containing a call TransferInitiate invoke APDU towards the conference entity B containing the Active
MC (may be the GK or another endpoint). The entity B may then issue a new SETUP message to
endpoint D, containing a callTransferSetup invoke APDU and conferenceGoal = "invite". After
successful establishment of the H.225 channel between entity B (active MC) and the new endpoint
D, the call between entity B and endpoint A (transferring endpoint) is released following normal call
transfer procedures. Establishment of the H.245 channel and of logical channels between entity B
and endpoint D follows 8.4.3/H.323.

An H.323 endpoint A that contains the active MC may transfer an endpoint B to an endpoint C, if the
call between the endpoints A and B is atwo-party conference call at the time of call transfer request.

An H.323 endpoint that has the active MC shall reject a call transfer request, if the active MC serves
amultipoint conference at the time of call transfer request.

10.6  Gatekeeper actions

In the case of the gatekeeper routed model, the gatekeeper shall either transparently transport
(see also Figure 4) or act on the operations defined in clause 12 (see 10.6.1).

10.6.1 Call transfer performed by gatekeeper

A gatekeeper may decide to become the destination for a call Transferinitiate invoke APDU. In this
case, the gatekeeper shall perform the actions applicable for the transferred endpoint with the
additions described in 10.6.1.1.

A gatekeeper may decide to become the destination for a call Transferldentify invoke APDU. In this
case, the gatekeeper shall perform the actions applicable for the transferred-to endpoint with the
additions described in 10.6.1.2.

A gatekeeper may be able to act as the destination for both sides of the call transfer, in which case it
performs actions appropriate for both transferred and transferred-to endpoints, with the exception
that messages to be exchanged between transferred endpoint and transferred-to endpoint become
information flows internal to the gatekeeper.

When a gatekeeper is handling the call transfer signalling on behalf of an endpoint, the gatekeeper
may choose to relay cal transfer APDUs (callTransferComplete, calTransferActive,
callTransferUpdate) to the endpoint.

10.6.1.1 Gatekeeper actionson the primary call

The calTransferInitiate invoke APDU sent from the transferring endpoint A to endpoint B may be
intercepted by the GK, i.e. the calTransferInitiate invoke APDU does not reach the transferred
endpoint B. The GK shall perform further procedures as defined for a transferred endpoint in
clause 8. Thisincludes the sending of a SETUP message with a call TransferSetup invoke APDU and
an optional callTransferUpdate invoke APDU to the transferred-to endpoint C, the reception of the
ALERTING or CONNECT message with a call TransferSetup return result APDU and, optionally, a
call TransferUpdate invoke APDU as well as the sending of a RELEASE COMPLETE message on
the primary call to endpoint A, including a call TransferInitiate return result APDU.

In addition to the call transfer procedures defined in clause 8, the gatekeeper may send a FACILITY
message with a call TransferComplete invoke APDU to endpoint B to inform endpoint B that it has
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been transferred ("joining™"). The call TransferComplete invoke APDU shall be sent upon reception of
an ALERTING or a CONNECT message from the transferred-to endpoint C. Argument
redirectionNumber shall contain the number of the transferred-to user C, argument endDesignation
shall have the value "primaryEnd", argument callStatus shall be set to either "answered" (if
CONNECT wasreceived) or "aerting” (if ALERTING was received).

If the transferred-to endpoint initially responded to the SETUP with an ALERTING message, a
FACILITY message containing a call TransferActive invoke APDU may be sent to endpoint B upon
reception of a CONNECT message from the transferred-to endpoint.

For the call which was originally active between endpoints A (the transferring party) and B
(the transferred party), endpoint B shall be instructed to connect a new set of media channels,
assuming that media channels were not connected to the gatekeeper acting as an MCU. To
accomplish this, the gatekeeper shall use the H.323 procedures for third party rerouting. This requires
the gatekeeper to send an empty terminal capability set (one which indicates that the remote entity
has no receive capabilities) to endpoints A and B, causing A and B to close their logical channels.
The gatekeeper shall then exchange the H.245 command "end session™ with endpoint A and send a
RELEASE COMPLETE message containing call TransferInitiate return result APDU to release the
call signalling channel.

When the gatekeeper receives a non-empty terminal capability set from endpoint C, the gatekeeper
shall forward the capability set to endpoint B to cause it to reset its H.245 associated state to that
which it was in when H.245 has just completed (the first) terminal capability set exchange in the
initial call establishment sequence; it shall take part in master/lave determination, and open
appropriate logical channels with endpoint C.

10.6.1.2 Gatekeeper actionson the secondary call

The call Transferldentify invoke APDU sent from the transferring endpoint A to endpoint C may be
intercepted by a GK, i.e. the callTransferldentify invoke APDU does not reach the transferred-to
endpoint C. The gatekeeper shall perform further procedures as defined for a transferred-to endpoint
in clause 9. This includes sending ALERTING and CONNECT messages (as appropriate to reflect
the state of the secondary call) in response to the SETUP with a callTransferSetup invoke APDU
received from endpoint B. In addition, the gatekeeper shall perform procedures specified in this
subclause.

The gatekeeper must ensure that it is able to receive and handle call signalling from the transferred-to
endpoint (or its gatekeeper).

If media channels associated with the secondary call are already open at the time of sending the
call TransferSetup return result APDU (typically in case of transfer into active, but may also apply to
transfer into alerting), they need to be closed. For this purpose, the gatekeeper shall instruct endpoint
C to close its media channels to endpoint A using the H.323 procedures for third party rerouting.
This requires the gatekeeper to send an empty terminal capability set (one which indicates that the
remote entity has no receive capabilities) to endpoints A and C, causing them to close their logical
channels. The gatekeeper shall exchange the H.245 command "end session” with endpoint A and
send a RELEASE COMPLETE message to release the call signalling channel.

If no media channels associated with the secondary call are open at the time of sending the
callTransferSetup return result APDU (may be true e.g. in case of transfer into aerting), the
gatekeeper shall exchange the H.245 command "end session” with endpoint A (if an H.245 channel
was established between endpoints A and C) and send a RELEASE COMPLETE message to
endpoint A to release the call signalling channel. The CONNECT message received from endpoint C
shall be sent towards the transferred endpoint B.
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In addition to the call transfer procedures defined in clause 9, the gatekeeper may send a FACILITY
message with a call TransferComplete invoke APDU to endpoint C to inform it that it has been
transferred ("joining"). The call TransferComplete invoke APDU shall be sent to the transferred-to
endpoint C at the time the first of either an ALERTING or a CONNECT message containing a
callTransferSetup return result APDU is sent to the transferred endpoint B. Argument
redirectionNumber shall contain the number of the transferred user B, argument endDesignation shall
have the value "secondaryEnd", and argument call Status shall be set to "answered".

When H.245 control signalling is established with the transferred termina (terminal B or its
gatekeeper), the gatekeeper shal send a TerminalCapabilitySet representing endpoint C's
capabilities.

11 Dynamic description of transfer with rerouting

The following subclauses show examples of call transfer scenarios by describing the operational
model and corresponding signalling flows.

The following notation is used:

U - for H.225/H.450
signalling channel

D I]]] —  for H.245

control channel

NOTE — Within this clause, "ct" is used as an abbreviation for the term "callTransfer" as part of call transfer
operation names (Example: ctinitiate.Invoke refers to callTransferlnitiate invoke APDU).

11.1  Transfer with rerouting without secondary call

11.1.1 Operational model for Transfer if no gatekeeper isinvolved in the service

Before service: After service:
A o1 Bl A o1 Bl/Gateway A Bl/Gateway

Talking Talking Transferring Transferred Idle Transferred
B2/Gateway B2/Gateway

Transferred Transferred

c2 c2
C C C

Idle Transferred Transferred-to

T1603530-97

Figure 1/H.450.2 — Model for transfer with rerouting without secondary call
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A B C

T3 FACILITY (ctinitiate.lnvoke)

T4 SETUP(ctSetup.Invoke)

v

CONNECT (ctSetup.ReturnResult)

A

RELEASE COMPLETE
(ctInitiate.ReturnResult)

T1603540-97

Figure 2/H.450.2 — Signalling flow for transfer with rerouting without secondary call

11.1.2 Operational model for transfer using gatekeeper routed model

11.1.2.1 Gatekeeper is transparent for call transfer operations

Before service:

A C1 C1 B
Transferring GK A Transferred
After service: B
Transferred
C
GK B Transferred-to

T1603550-97

NOTE - In this example, gatekeeper routed model is used for the call between
endpoints A and B as well asfor the call between endpoint B and endpoint C.
In this example, the endpoints A, B are registered with different gatekeepers.

Figure 3/H.450.2 — Operational model for transfer using gatekeeper routed model —
GK is transparent for call transfer operations
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GKA

GKB
FACILITY FACILITY B ¢
T3 (ctInitiate.Invoke) (ctInitiate.Invoke)
g | seTUP SETUP
T4 (ctSetup.Invoke) (ctSetup.Invoke)
CONNECT CONNECT
(ctSetup.Result) (ctSetup.Result)
RELEASE COMPLETE | RELEASE COMPLETE
(ctInitiate.Result) (ctInitiate.Result)
T1603560-97
Figure 4/H.450.2 — Signalling flow for transfer using gatekeeper routed model —
GK is transparent for call transfer operations
11.1.2.2 Call transfer supplementary service performed by gatekeeper
Before service:
A B
Transferring GK Transferred
After service: B
GK Transferred
C
Transferred-to
T1603570-97
NOTE - In this example, gatekeeper routed model is used for the call between
endpoints A and B. The gatekeeper intercepts the call Transferlnitiate.inv apdu.
Figure 5/H.450.2 — Operational model for transfer using gatekeeper routed model —
GK intercepts call transfer APDUs
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A

FACILITY
ctinitiate.inv

GK B

»| SETUP

A

TCS=0

ctSetup.inv, opt. ctUpdate.inv

>

ALERT / CONNECT
ctSetup.rr, opt.

ctUpdate.inv.

FACILITY
ctComplete.inv

TCS=0

TCS=0

Terminal Capability Set C

—

Close channels

RELEASE COMPLETE

Terminal Capability Set

Master/Slave Determination

ctinitiate.rr

TCS=0 means Empty Terminal Capability Set

Open Logica Channels

T1603580-97

Figure 6/H.450.2 — Signalling flow for transfer using gatekeeper routed model —
GK intercepts call transfer

11.2

Transfer with secondary call

11.2.1 Operational model for transfer if no gatekeeper is involved in the service

Before service Consultation Transfer After service

A | B1 Al Bl/gateway Al | | Bl/gateway Al Bl/gateway
Talking |C1l| Talking Holding |C1 Held Transferring | C1| Transferred Transferring| | Transferred
A2 A2 B2/gateway A2 B2/gateway

Cadling Transferring Transferred Transferring | | Transferred

C3 C3
c2 Cc2
c2 c2 Transferred-to Trensferred-to
C C Cc1 T1603590-97
Idle Cdled Transferred-to

Figure 7/H.450.2 — Operational model for transfer with secondary call
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T1

T3

A
FACILITY (ctldentity.Invoke)

T2

FACILITY (ctldentity.ReturnResult)

FACILITY (ctlnitiate.Invoke)

RELEASE COMPLETE
(ctInitiate.ReturnResult)

T4

SETUP(ctSetup.Invoke)

v

CONNECT (ctSetup.ReturnResult)

REI EASE COMPI ETE

al

T1603600-97

Figure 8/H.450.2 — Signalling flow for transfer with secondary call

11.2.2 Operational model for transfer using gatekeeper routed model

It is possible to have a mixed model where one gatekeeper involved in the transfer handles the call
transfer for its endpoint (as described in 11.2.2.2) while another gatekeeper involved in the same
transfer allows transparent operation (see 11.2.2.1).

11.2.2.1 Gatekeeper is transparent for call transfer operations

Figures 9 and 10 show signalling paths where each end of both the primary and secondary calls is
gatekeeper routed. Where an end of a call uses direct signalling, that end reduces to the model shown

in 11.2.1 without a gatekeeper.
c1
Al GKg B1
A2 ,
kz
GKA GKC Cl

Before service

Al

A2

GKp B2
C3
GKa GKe 1 2
. T1603610-97
After service

Figure 9/H.450.2 — Operational model for call transfer with consultation —
GK is transparent for call transfer operations
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A GKa GKpg B GKc C

|
FACILITY (ctldentity.Invoke)

\l
\l

FACILITY (ctl dentitx.ReturnResult)

-l | -

A

FACILITY (ctlnitiate.Invoke)

[
Lt —

SETUP(ctSetup.Invoke)

\l
\l

EONN ECT (ctSetup.ReturnResult)

[
-

REL EASE COM PLETE(ctInitiate.ReturnResult)

-l - -

RELEASE COMPLETE

A

—ll —
- -~

T1603620-97

Figure 10/H.450.2 — Signalling flow for call transfer with consultation —
Gatekeeper is transparent for call transfer operations

11.2.2.2 Call transfer supplementary service performed by gatekeeper

This subclause gives examples on call models for call transfer with secondary call with one or more
gatekeepers performing the call transfer supplementary service. In Figures 11, 12 and 13, there may
be one or more gatekeepers on the call signalling path. The call transfer signalling may be handled by
any gatekeeper on the path. For that reason, only the gatekeeper handling the call transfer is shown
(as GK,, on the primary call, and GKs on the secondary call). Other gatekeepers on the call signalling
path which are not shown are transparent for call transfer APDUS.

Note that in Figures 12 and 13, appropriate signalling to establish gatekeeper routing at the
transferred-to endpoint (user C) is required.

For some selected call models, signalling flows are given in Figures 11 to 18.

C1 C1 C1

Al CKp B Al GK, B
A2 A2
c2 C3
c C
. T1603630-97
Before service After service

Figure 11/H.450.2 — Call transfer with consultation —
Primary call routed through gatekeeper
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Al . B Al Cc3 B
A2 A2
c2 c2 C2
GKg c GKg c
T1603640-97
Before service After service
Figure 12/H.450.2 — Call transfer with consultation —
Secondary call routed through gatekeeper
C1 C1 C1
Al GKp B Al GKp B
A2 A2
c3
c2 GKg €21 ¢ GKg SZA
T1603650-97
Before service After service
Figure 13/H.450.2 — Call transfer with consultation —
Primary and secondary calls routed through different gatekeepers
a1 O C1 5 Al C1 B
A2 A2 =
GK GK
c2 c2 c2
C C
T1603660-97
Before service After service

Figure 14/H.450.2 — Call transfer with consultation —
Primary and secondary calls routed through common gatekeeper
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|
FACILITY (ctldentity.Invoke)

Y

__FACILITY (ctldentity.ReturnResult)

|
FACILITY (ctInitiate.Invoke)

SETUP(ctSetup.| nvokle, opt. ctUpdate.| nvokel)

|
g)NN ECT(ctSetup.ReturnResult, opt. ctUpdate.Invoke)

FACILITY( ctCom[lete.Invoke — answered)

L

TCS=0 TCS=0

-
-

Close channels
|

RELEASE COMPLETE

FACILITY (ctComplete.Invoke — answeregl)

< TCS=0 TCS=0

- Close channels

Terminal Capabilities Exchange
_\_>|
| Master-Slave Determination

Open channels ‘
‘ e

RELEASE COMPLETEctInitiate.ReturnResult)

| ‘

T1603670-97

TCS=0 means Empty Terminal Capability Set

Figure 15/H.450.2 — Call transfer with consultation — Distinct gatekeeper: Secondary call
connected (based on operational model given in Figure 13)
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A

GKp B

FACILITY (ctldentity.Invoke)

GKs C

Y

_FACILITY (ctldentity. ReturnResult)

FACILITY (ctInitiate.| nvoke)

L

SETUP(ctSetup. nvokg, opt. ctUpdate.l nvoke?

o

|
ALERTING(ctSetup.ReturnResult, opt. ctUpdate.l nvoke)

TCS=0

TCS=0

Y

-
-

__ Close channels (if any open already)

—
L

RELEASE COMPLETE

FACILITY(ctComplete.Invoke — answered)

|
FACILITY (ctComplete.Invoke — alerting)

CONNECT

CONNECT

A

- |
FACILITY(ctActive.In
TCS=0 TCS=0 .
Close channels o

voke)

Terminal Capabilities Exchange

Master-Slave Determination

Y

T

Open channels

Y

TCS=0 meanEmpty Terminal CapabilitSet

| _RELEASE COMPLETEctInitiate.ReturnF|2esuIt)

T1603680-97

Figure 16/H.450.2 — Call transfer with consultation — Distinct gatekeeper: Secondary call

alerting (based on operational model given in Figure 13)
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18

A GK
FACILITY (ctl den:[ity.l nvoke)

__FACILITY (ctldentity.ReturnResult)
i |

FACILITY (ctl nﬂate.l nvoke)

TCS=0

TCS=0

A

L

-
L

Close Logical Channels

RELEASE COMPLETE (CR2)
TCS=0

TCS=0

Close Logical Channels

Y

_—

A

Terminal Capability Set

\>|
M aster/Slave Determination

\|

Open Logical Channels

|

_RELEASE COMPLETE (CR1) (ctInitiate.ReturnResult)

TCS=0 means Empty Terminal Capability Set

FACILITY (ctConE!ete.Invoke — answered)

FACILITY(ctComplete.Invoke — ansvgred)

T1603690-97

Figure 17/H.450.2 — Call transfer with consultation — Common gatekeeper: Secondary call
connected (based on operational model given in Figure 14)
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11.3

11.3.1 Table of primitives

A

GK

FACILITY (ctldentity.invoke)

_ FACILITY(ctldentity.ReturnResult)

FACILITY (ctIniti aEIInvoke)

TCS=0

~ RELEASE COMPLETE (CR2)
FACILITY(ctCompIeFe.Invoke — alerting)

FACILITY (ctComplete.Invoke — answered)

CONNECT

|

-

FACIL ITY(ctActivs.I nvoke)

TCS=0

|

Close Logical Channels

|

-

A

|

Terminal Capability Set

y

—

Master/Slave Detlermi nation

—

Open Logical Channels

-

RELEASE COM FTLETE (CR1)ctlInitiate ReturnResult)

TCS=0 means Empty Terminal Capability Set

T1603700-97

Figure 18/H.450.2 — Call transfer with consultation — Common gatekeeper:
Secondary call alerting (based on operational model given in Figure 14)

Communication between transferring signalling entity TRGSE and TRGSE user

Communication between the TRGSE and TRGSE user is performed using the primitives shown in
Table 1.

Table 1/H.450.2 — TRGSE primitives

U

Generic name Type
request indication response confirm
CTinitiate PARAMETERS | Not defined® Not defined | -
CTldentify” - Not defined Not defined PARAMETER]
CTAbandon Not defined - Not defined Not defined

d "Not defined" means that this primitive is not defined.

b) n_n

means no parameters.

© Only applicable in case of transfer with secondary call.

Recommendation H.450.3 (02/98)

19



11.3.2 Primitive definition

The definition of these primitivesis as follows:

a) The CTlnitiate.request primitive is used to make the transfer request.

b) The CTlnitiate.confirm primitive is used to indicate the result of the transfer request.

C) The CTldentify.request primitive is used to request a call identity from TRTSE.

d) The CTldentify.confirm primitive is used to confirm the call identity of TRTSE.

€) The CTAbandon.indication primitive is used to indicate transfer unsuccessful notification to
the TRTSE.

11.3.3 Parameter definition

CTlnitiate.req parameters

. callldentity: call identifier of secondary call;
. reroutingNumber: address of user C;
. extension: Placeholder for vendor-specific extensions.

CTldentify.conf parameters

. callldentity: call identifier of secondary call;

. reroutingNumber: address of user C;

. extension: Placeholder for vendor-specific extensions.
11.3.4 States

The following states are used to specify the allowed sequence of primitives between the TRGSE and
TRGSE user:

CT-ldle
Supplementary service Call Transfer is not operating.
CT-Await-l dentify-Response

A callTransferldentify invoke APDU has been sent to the TRTSE. This state is used during
transfer by rerouting with secondary call.

CT-Await-I nitiate-Response
A callTransferlnitiate invoke APDU has been sent to the TRDSE. This state is used during
transfer by rerouting.

11.4 Communication between transferred signalling entity TRDSE and TRDSE user

11.4.1 Tableof primitives

Communication between the TRDSE and TRDSE user is performed using the primitives shown in
Table 2.
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Table 2/H.450.2 — TRDSE Primitives

Generic name Type
reguest indication response confirm

CTlnitiate Not defined® PARAMETERS |- Not defined
CTSetup PARAMETERS | Not defined Not defined —
SubaddressTransfer PARAMETERS PARAMETER$S Not defingd  Not defingd
CTUpdate PARAMETERS | PARAMETERS Not defineg Not defined
CTComplete PARAMETERY | PARAMETERS | Not defined | Not defined
CTActive PARAMETERS | PARAMETERS | Not defined | Not defined
3 "Not defined" means that this primitive is not defined.
b "_" means no parameters.
© Applicable only for a gatekeeper, if it performs the call transfer (see 10.6.1).
9 Applicable for the transferred endpoint, if a gatekeeper performs the call transfer proce¢dures.

11.4.2 Primitive definition
The definition of these primitivesis asfollows:

a)
b)
<)

d)
€)
f)
Q)

h)

)

k)

The CTlnitiate.indication primitive is used to notify about transfer initiate request.

The CTlnitiate.response primitive is used to indicate success of the transfer.

The CTSetup.request primitive is used to request call establishment from TRTSE.

The CTSetup.confirm primitive is used to indicate success of call establishment to TRTSE.

The CTUpdate.request primitive is used to request sending of identification information to
the TRTSE.

The CTUpdate.indication primitive is used to notify TRDSE user about TRTSE
identification.

The SubaddressTransfer.request primitive is used to request transmission of TRDSE
subaddress to the TRTSE.

The SubaddressTransfer.indication primitive is used to notify TRTSE subaddress to the
TRDSE user.

The CTComplete.request primitive is used to request sending of call transfer information
from the TRDSE located in gatekeeper to the TRDSE located in the transferred terminal
endpoint (i.e. gatekeeper performs call transfer for the transferred endpoint).

The CTComplete.indication primitive is used to indicate call transfer information from the
TRDSE to the TRDSE user (i.e. gatekeeper has performed call transfer for the transferred
endpoint).

The CTActive.request primitive is used to request sending of call transfer active information
from TRDSE located in a gatekeeper to the TRDSE located in the transferred terminal

endpoint (i.e. gatekeeper performs transfer ringing for the transferred endpoint with
secondary call existing).

The CTActive.indication primitive is used to indicate to the transferred user that the TRTSE
user has become active (only if gatekeeper performs call transfer).
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11.4.3 Parameter definition

CTlnitiate.ind parameters

. callldentity: call identifier of secondary call;
. reroutingNumber: address of user C;
. extension: Placeholder for vendor-specific extensions.

CTSetup.req parameters

. callldentity: call identifier of secondary call;
. transferringNumber: address of user A (optional);
. extension: Placeholder for vendor-specific extensions.

SubaddressTransfer.xxx parameters
. redirectionSubaddress: Party Subaddress;
. extension: Placeholder for vendor-specific extensions.

CTUpdate.xxx parameters

. redirectionNumber: address of remote party (B or C);

. redirectioninfo: name information of remote party (B or C);
. H.225 Information element (optional);

. extension: Placeholder for vendor-specific extensions.

CTCompletexxx parameters

. redirectionNumber: address of new connected party (party C);

. basicCallinfoElements: H.225 Information element (optional);

. redirectioninfo: name information of new connected party (party C);
. callStatus: reflects the H.225 call state of the new connected party;
. extension: Placeholder for vendor-specific extensions.

CTActivexxx parameters

. connectedAddress: address of user C;

. basicCallinfoElements: H.225 Information element (optional);
. connectedInfo: name information of user C (optional);

. extension: placeholder.

1144 States

The following states are used to specify the allowed sequence of primitives between the TRDSE and
TRDSE user.

CT-ldle
Supplementary service Call Transfer is not operating.

CT-Await-Setup-Response

A callTransferSetup invoke APDU has been sent to the TRTSE. This state is used during
transfer by rerouting.
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CT-Await-Connect

The Primary Call has been transferred to an alerting TRTSE, and the TRDSE has been
notified. A CONNECT message indicating answering by the TRTSE is awaited.

11.5 Communication between transferred-to signalling entity TRTSE and TRTSE user
11.5.1 Tableof primitives
Communication between the TRTSE and TRTSE user is performed using the primitives shown in
Table 3.
Table 3/H.450.2 — TRTSE primitives
Generic name Type
request indication response confirm
CTSetup Not defined® PARAMETERS | - Not defined
CTUpdate PARAMETERS| PARAMETERS$ Not defined Not defined
CTAbandon Not defined - Not defined Not defined
CTldentify? Not defined - PARAMETERS | Not defined
SubaddressTransfer PARAMETERS PARAMETERS Not defined Not defined
CTComplete PARAMETERS| PARAMETERS$ Not defined Not defined
9 "Not defined" means that this primitive is not defined.
b "_" means no parameters.
© Only applicable in case of transfer with secondary call.

11.5.2

The defi
a)
b)

<)
d)

€)
f)
Q)
h)
)
j)

k)

Primitive definition

nition of these primitivesis asfollows:

The CTSetup.indication primitive is used to notify about setup request.

The CT Setup.response primitive is used to indicate acceptance of the call.

The CTUpdate.request primitive is used to request update of identification information.

The CTUpdate.indication primitive is used to notify about updated identification
information.

The CTldentify.indication primitive is used to request a call identification.
The CTldentify.response primitive is used to give response to identify request.
The CTAbandon.indication primitive is used to notify about unsuccessful transfer attempt.

The SubaddressTransfer.request primitive is used to request transmission of subaddress to
the TRDSE.

The SubaddressTransfer.indication primitive is used to notify TRDSE subaddress to the
TRTSE user.

The CTComplete.request primitive may be used by a GKs to request sending of call transfer
information to the transferred-to user.

The CTComplete.indication primitive is used to indicate call transfer information to the
transferred-to endpoint.
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11.5.3 Parameter definition
CTSetup.ind parameters

. callldentity: identifier of secondary call;
. transferringNumber: address of user A (optional);
. extension: Placeholder for vendor-specific extensions.

SubaddressTransfer.xxx parameters
. redirectionSubaddress: Party Subaddress;
. extension: Placeholder for vendor-specific extensions.

CTUpdate.xxx parameters

. redirectionNumber: address of party C;

. redirectioninfo: name information of party B or C;

. basicCallinfoElements: H.225 Information element (optional);
. extension: Placeholder for vendor-specific extensions.

CTCompletexxx parameters

. redirectionNumber: address of new connected party (party B);

. basicCallinfoElements: H.225 Information element (optional);

. redirectioninfo: name information of new connected party (party B);
. callStatus: reflects the H.225 call state of the new connected party;
. extension: Placeholder for vendor-specific extensions.

1154 States

The following states are used to specify the allowed sequence of primitives between the TRTSE and
TRTSE user.

CT-ldle
Supplementary service Call Transfer is not operating.
CT-Await-Setup

A callTransferldentify return result APDU has been sent to the TRGSE. This state is used
during transfer by rerouting.

11.6  Peer-to-peer communication for transfer with rerouting

11.6.1 Messages

The FACILITY message may be used to request or acknowledge a supplementary service. For more
information, see Recommendation H.450.1.

The SETUP message is sent by a calling entity to indicate its desire to set up a connection to a called
entity. For more information, see 7.3.11/H.225.0.

The CONNECT message is sent by the called entity to the calling entity to indicate acceptance of the
call by the called entity. For more information, see 7.3.3/H.225.0.

The RELEASE COMPLETE message is sent by a terminal to indicate release of the call if the
reliable call signalling channel is open. For more information, see 7.3.10/H.225.0.
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11.6.2 Timers

CT-T1 — Timer CT-T1 shall operate at the TRGSE during state CT-Await-ldentify-Response. Its
purpose is to protect against the absence of a response to the CTldentify.request.

CT-T2 — Timer CT-T2 shall operate at the TRTSE during state CT-Await-Setup. Its purpose is to
protect against failure of completion of the call transfer operation.

CT-T3 — Timer CT-T3 shall operate at the TRGSE during state CT-Await-Initiate-Response. Its
purpose is to protect against failure to establish the new connection.

CT-T4 — Timer CT-T4 may optionally operate at the TRDSE during state CT-Await-Setup-
Response. Its purpose is to protect against failure to establish the new connection.

NOTE - Default value ranges for timers are for further study.

11.6.3 Counters

No counter variables are used for the call transfer supplementary service.
11.6.4 Message flow examples

11.6.4.1 Transfer with rerouting (without consultation)

Description from user point of view:

User A (transferring party): communicating with B; selects C; request B to connect to C (Media
inherited); transfer accepted; idle.

User B (transferred party): communicating with A; receives request of transfer; confirms media;
communicating with C.

User C (transferred-to party): idle; receives notification of incoming call; accepts call; confirms
media; communicating with B.

See Table 4.
11.6.4.2 Failing case of transfer with rerouting (without Secondary call)
Scenario Description from user point of view:

User A (transferring party): communicating with B; selects C; request B to connect to C (media
inherited); unsuccessful transfer; communicating with B.

User B (transferred party): communicating with A; receives request for transfer; unsuccessful
transfer; communicating with A.

User C (transferred to party): idle; unsuccessful call establishment from B; idle.
See Table5.

11.6.4.3 Transfer with secondary call (consultation)

Description from user point of view:

User A (transferring party): communicating with B; B on hold (optional); user selects C and media;
reguests connection to C; consultation active; request B to connect to C; transfer accepted; idle.

User B (transferred party): communicating with A; receives request for transfer; confirms media;
communicating with C.

User C (transferred-to party): idle; receives notification of incoming call; accepts call; confirms
media; communicating with A; receives notification of incoming call; accepts call; confirms media;
communicating with B.

See Table 6.
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Table 4/H.450.2 — Transfer with rerouting (without consultation)

Row User/Application a) Primitive Note H.225, H.323, H.245, H.450 Note a) Primitive User/Application
No. action b) State b) State action
c) Timer c) Timer
1 MM Terminal A Networ k MM Terminal B/Gateway
2 Active Basic Call between TEA and TEB
Capabilities exchanged
H.225 connection still exists
UDP path for audio open
3 Request terminal B to a) Transferring/TRGSE H.225 <FACILITY> a) Transferred TRDSE Receive transfer_request
transfer call to C <CTlInitiate.req> <CTlInitiate.ind>
enter state: b) CT-Await_Initiate- H4501SupplementaryService APDU: b) CT-ldle
CT-Await-Initiate- Response invoke call Transferlnitiate c) None
Response c) CT-T3 reroutingNumber=address C
callldentity (=empty)
4 MM Terminal B/Gateway Networ k MM Terminal C
5 Establish TCP path for H.225 call signalling
6 Request for call a) Transferred TRDSE H.225 <SETUP> a) Transferred to TRTSE Receive H.225
establishment to User C <CT Setup.reg> <CTSetup.ind> setup.indication
Select Media <CTUpdate.reg> H4501SupplementaryService APDU: <CTUpdate.ind_ ind>
User C address b) CT-Await_Setup Response invoke b) CT-Idle
c) T4 (optional) — callTransferSetup c) None
— callTransferUpdate
— redirectionNumber
7 Indication to Appl/User Bl a) Transferred TRDSE H.225 <CONNECT> a) Transferred to TRTSE Call accept by user C or
of MM Terminal C <CTSetup.conf> R — <CTSetup.resp> by Application C
general availability <CTUpdate.ind> H4501SupplementaryService APDU: <CTUpdate.req>
b) CT-Idle returnResult b) CT-Idle
c) None — callTransferSetup c) None
invoke
— callTransferUpdate
— redirectionNumber
8 MM Terminal A Network MM Terminal B/Gateway
9 Close logical channels
10 Receive H.225 a) Transferring TRGSE H.225 <RELEASE COMPLETE> a) Transferred TRDSE Release call to TE A
release.indication <CTlInitiate_conf> — <CTlInitiate_resp>
b) CT-Idle H4501SupplementaryService APDU: b) CT-Idle
c) None returnResult c) None
— callTransferlnitiate
11 MM Terminal B/Gateway Networ k MM Terminal C
12 Exchange terminal capabilities open logical channels (H.245)
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Table 5/H.450.2 — Failing case of transfer with rerouting (without secondary call)

Row User/Application a) Primitive Note H.225, H.323, H.245, H.450 Note a) Primitive User/Application
No. action b) State b) State action
c) Timer c) Timer
13 MM Terminal A Networ k MM Terminal B/Gateway
14 Active Basic Call between TEA and TEB
Capabilities exchanged
H.225 connection still exists
UDP path for audio open
15 | Request terminal B to a) Transferring TRGSE H.225 <FACILITY> a) Transferred TRDSE Receive transfer_reques
transfer call to C enter <CT-Initiate-req> <CTlInitiate.ind>
state: CT-Await-Initiate- | b) CT-Await-Initiate- H4501SupplementaryService APDU: b) CT-Idle
Response Response invoke c) None
c) CT-T3 — callTransferlnitiate
— reroutingNumber=address C
— callldentity (=empty)
16 MM Terminal A/Gateway Networ k MM Terminal C
17 Request for call Establishment of basic call fails
establishment to TE C
18 MM Terminal A Network MM Terminal B/Gateway
19 a) Transfer ring TRGSE H.225 <FACILITY> a) Transferred TRDSE
<CTlnitiate__ —e <CTlInitiate.conf_rej>
resp_rej> H4501SupplementaryService APDU: b) CT-idle
b) CT-idle returnError c) None
c) None — callTransferlnitiate
20 A communicating with B
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Table 6/H.450.2 — Transfer with secondary call (consultation)

Row User/Application a) Primitive Note H.225, H.323, H.245, H.450 Note a) Primitive User/Application
No. action b) State b) State action
c) Timer c) Timer
21 MM Terminal A Networ k MM Terminal B
22 Active Basic Call between TEA and TEB
Capabilities exchanged
H.225 connection still exists
UDP path for audio open
23 MM Terminal A Networ k MM Terminal C
24 Establishment of basic call
25 Consultation active
26 | Identification of TE C a) Transferring TRGSE H.225 <FACILITY> 1 a) Transferred-to TRTSE
<CTldentify.regq> <CTldentify.ind>
b) CT-Await_ H4501SupplementaryService APDU: b) CT-Idle
| dentify-Response invoke c) None
c) CT-T1 — callTransferldentify
27 Receive Identification a) Transferring TRGSE H.225 <FACILITY> 2 a) Transferred-to TRTSE Determine ability of CT
<CTIdentify.conf> R — <CTldentify.resp> enter state: CT-Await-
b) CT-Idle H4501SupplementaryService APDU: b) CT-Await-Setup Setup
c) None returnResult c) CT-T2
— callTransferldentify
— callldentity
— reroutingNumber=address C
28 MM Terminal A Network MM Terminal B/Gateway
29 Transfer with rerouting (Table 4 with non-empty callldentity)
30 MM Terminal A ‘ ‘ Networ k ‘ ‘ MM Terminal C
31 Close logical channels
32 Receive H.225 a) Transferring TRGSE H.225 <RELEASE COMPLETE> a) Transferred-to TRTSE
release.indication <Release.ind> —_— <Release.req>
b) CT-Idle b) CT-Idle
c) None c) None
1 Optional
2 Optional
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12 Operationsin support of SS-CT
The following operations defined in Abstract Syntax Notation No. 1 shall apply:

Call-Transfer-Operations
{itu-t recommendation h 450 2 version1(0) call-transfer-operations(0)}

DEFINITIONSAUTOMATIC TAGS::=
BEGIN

IMPORTS OPERATION, ERROR FROM Remote-Oper ations-I nfor mation-Obj ects
{joint-iso-itu-t remote-oper ations(4)
informationObj ects(5) version1(0)}
EXTENSION, Extension{} FROM
M anufactur er -specific-ser vice-extension-definition
{itu-t recommendation h 450 1 version1(0) msi-definition(18)}
notAvailable, supplementaryServicel nteractionNotAllowed,
invalidCallState FROM H4501-General-Error-Listf
{itu-t recommendation h 450 1 version1(0) general-error-list(1)}
EndpointAddress, PartySubaddress FROM Addressing-Data-Elements
{itu-t recommendation h 450 1 version1(0)
addressing-data-elements(9)}
NonStandardParameter FROM H323-M ESSAGES -- see H.225.0
H225I nfor mationElement FROM H 225-generic-parameter s-definition
{itu-t recommendation h 450 1 version1(0)
h225-generic-parameter s(6)};

H323CallTransfer Operations OPERATION ::=
{ callTransferldentify | callTransfer Abandon | call TransferInitiate |
callTransfer Setup | call Transfer Update | subaddressTransfer |
callTransfer Complete | callTransfer Active }

callTransferldentify OPERATION =
{-- sent from transferring endpoint to transferred-to endpoint
ARGUMENT DummyArg OPTIONAL TRUE

RESULT CTldentifyRes
ERRORS { notAvailable | invalidCallState |
supplementaryServicel nteractionNotAllowed | unspecified }
CODE local: 7
}
callTransfer Abandon OPERATION n=
{ -- sent from transferring to transferred-to endpoint
ARGUMENT DummyArg OPTIONAL TRUE
RETURN RESULT FALSE
ALWAY S RESPONDS FALSE
CODE local:8
}
callTransferInitiate OPERATION n=
{ -- sent from transfering to transferred endpoint
ARGUMENT CTlnitiateArg
RESULT DummyRes OPTIONAL TRUE
ERRORS { notAvailable | invalidCall State | invalidRer outingNumber |
unrecognizedCalll dentity | establishmentFailure |
supplementaryServicel nteractionNotAllowed | unspecified }
CODE local:9
}
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callTransfer Setup OPERATION n=

{ -- sent from transferred to transferred-to endpoint
ARGUMENT CTSetupArg
RESULT DummyRes OPTIONAL TRUE
ERRORS { notAvailable | invalidCallState | invalidRer outingNumber |

unrecognizedCalll dentity | unspecified |
supplementaryServicel nteractionNotAllowed }
CODE local: 10

}

callTransferUpdate OPERATION n=
{-- may be sent from transferred to transferred-to endpoint (in SETUP) and
-- vice versa (in CONNECT)
ARGUMENT CTUpdateArg
RETURN RESULT FALSE
ALWAYSRESPONDS FALSE
CODE local: 13

}

subaddressTransfer OPERATION n=
{-- may be sent from transferred to the transferred-to endpoint and vice versa
ARGUMENT SubaddressTransferArg

RETURN RESULT FALSE
ALWAY S RESPONDS FALSE
CODE local: 14

}

callTransfer Complete OPERATION n=
{-- sent from GK to the transferred endpoint, if GK performs call transfer
-- (e 10.6.2).
ARGUMENT CTCompleteArg
RETURN RESULT FALSE
ALWAYSRESPONDS FALSE
CODE local: 12

}

callTransfer Active OPERATION ::=
{-- sent from gatekeeper to the transferred endpoint, in case of transfer ringing
-- after transferred-to endpoint has answered the call (only in case of
-- transfer performed by gatekeeper)
ARGUMENT CTActiveArg

RETURN RESULT FALSE
ALWAY S RESPONDS FALSE
CODE local: 11
}
DummyArg ::= CHOICE
{ extensionSeq ExtensionSeq,
nonStandar dData NonStandar dPar ameter }
DummyRes ::= CHOICE
{ extensionSeq ExtensionSeq,
nonStandar dData NonStandar dPar ameter }

CTlinitiateArg::= SEQUENCE
{

calll dentity Callldentity,
reroutingNumber EndpointAddress,
argumentExtension CHOICE
{extensionSeq ExtensionSeq,
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nonStandar dData NonStandar dParameter } OPTIONAL,

}
CTSetupArg::= SEQUENCE
{
callldentity Callldentity,
transferringNumber EndpointAddress OPTIONAL,
argumentExtension CHOICE
{extensionSeq ExtensionSeq,
nonStandardData NonStandardParameter } OPTIONAL,
}
CTldentifyRes ::= SEQUENCE
{
callldentity Callldentity,
reroutingNumber EndpointAddress,
resultExtension CHOICE
{extensionSeq ExtensionSeq,
nonStandardData NonStandardParameter } OPTIONAL,
}
CTUpdateArg ::= SEQUENCE
{
redirectionNumber EndpointAddress,
redirectioninfo BMPString (SIZE(1..128)) OPTIONAL,
basicCallinfoElements H225InformationElement OPTIONAL,

-- Information element
-- Progress indicator may be conveyed

argumentExtension CHOICE
{extensionSeq ExtensionSeq,
nonStandardData NonStandardParameter } OPTIONAL,
}
SubaddressTransferArg n= SEQUENCE
{
redirectionSubaddress PartySubaddress,
argumentExtension CHOICE
{extensionSeq ExtensionSeq,
nonStandardData NonStandardParameter } OPTIONAL,
}
CTCompleteArg ::= SEQUENCE
{
endDesignation EndDesignation,
redirectionNumber EndpointAddress,
-- number of new connected user
basicCallinfoElements H225InformationElement  OPTIONAL,
-- Information element Progress indicator may be conveyed
redirectioninfo BMPString (SIZE(1..128)) OPTIONAL,
callStatus CallStatus DEFAULT answered,
argumentExtension CHOICE
{extensionSeq ExtensionSeq,
nonStandardData NonStandardParameter}  OPTIONAL,
}
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EndDesignation ::= ENUMERATED

{
primaryEnd(0),
secondaryEnd(1),

}

CallStatus ::= ENUMERATED

answered(0),
alerting(1),
}
CTActiveArg ::= SEQUENCE
connectedAddress EndpointAddress,
-- humber of new connected user
basicCallinfoElements H225InformationElement
-- Information element Progressindicator may be conveyed
connectedInfo BMPString (SIZE(1..128))
argumentExtension CHOICE
extensionSeq ExtensionSeq,
nonStandardData NonStandardParameter }
}
Callldentity ::= NumericString (SIZE(0..4))
-- size 0 means’ empty’
ExtensionSeq ::= SEQUENCE OF Extension{{ExtensionSet}}
ExtensionSet EXTENSION m={.}
-- Actual values defined by individual manufacturers
unspecified ERROR =
{

PARAMETER CHOICE

{extension  Extension{{ExtensionSet}},
nonStandard NonStandardParameter

}
CODE local:1008
}
invalidReroutingNumber ERROR =
{ -- used when establishment of the new connection fails
-- because the reroutingNumber is not a valid alias address
CODE local:1004
}
unrecognizedCallldentity ERROR i=
{ -- used when establishment of the new connection fails because it
-- could not be associated with a SS-CT entity at the
-- transferred-to endpoint
CODE local:1005
}
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establishmentFailure ERROR =

{ -- used when establishment of the new connection fails and
-- no other error applies
CODE local: 1006
}
END -- of Call-Transfer-Operations

13 Specification and Description Language (SDL) diagrams
The procedures for call transfer signalling entities are described in SDL form in Figures21 to 23.
NOTE 1 — In case of conflict with text, the text shall take precedence.

NOTE 2 — The SDLs only show call transfer messages transported on H.225.0 reliable connection. H.245
procedures (e.g. terminal capability exchange, master/slave determination, opening and closing of logical
channels, etc.) are not shown.

NOTE 3 — Specific gatekeeper SDLs for call transfer using call transfer by join as given in 10.6.1 are not
provided.

NOTE 4 — Within this clause, "ct" is used as an abbreviation for the term "callTransfer" as part of call
transfer operation names (Example: ctinitiate.Invoke refers to callTransferlnitiate invoke APDU).

13.1 Call Transfer block diagram

Figure 19 shows the block of supplementary service Call Transfer and its interfaces to other blocks.
The Substructure of this block is given in Figure 20.
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T1603710-97

Figure 19/H.450.2 — Call Transfer block diagram

13.2  Call transfer substructure diagram

The Substructure SS_Call_Transfer consists of the processes TRGSE, TRDSE, and TSTSE. The
interface signals to these blocks are shown in the Figure 20.
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Substructure SS_Call_Transfer

CTldentify.req
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Y

A
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A

A
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Y

SETUP(ctSetup.Invoke,
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A

ALERTING(ctSetup.Result,
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Y

A

CONNECT (ctSetup.Resuilt,
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RELEASE COMPLETE
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FACILITY (ctInitiate.Error)

Y

REL COM (ctSetup.Error)

Y

FACILITY (ctComplete.Invoke)
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» Process TRTSE
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Y
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Y

T1603720-97

Figure 20/H.450.2 — Call Transfer substructure diagram
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13.3 Transferring signalling entity SDL s

Process TRGSE(1)
CT-
Idle
CTlinitiate.req
Identify calls
No Transfer Yes
alowed?
No_~~ Secondary ™\ Yes | cT with
present? consultation
FACILITY FACILITY
CTlnitiate.conf_rej (ctInitiate.Invoke) (ctldentify.Invoke)
- on primary cal on secondary call

CT
Idle

SET(NOW+CT-t3
CT-T3)

SET(NOW+CT-t1,
CT-T1)

CT-
Await-
Initiate-Response

CT-
Await-
Identify-Response

T1603730-97

Figure 21/H.450.2 (sheet 1 of 3) — Transferring signalling entity
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Process TRGSE(2)

CT-
Await-
Identify-Response

FACILITY ; FACILITY FACILITY
. Primary or .
(ctldentify. secondg call (ctl dentify. (ctldentify. CT-T1
ReturnResult) eared ReturnError) on Reject) on Timeout
on secondary call secondary call secondary call

.

|‘

RESET(CT-T1)

RESET(CT-T1)

RESET(CT-T1)

Appropriate CT
primitive
procedures

Clear other cal
(Optionally)

FACILITY
(ctInitiate.Invoke)
on primary call

Set(NOW+CT-t3
CT-T3)

CT-
Await-Initiate
.rsp

A 4

FACILITY
(ctAbandon.Invoke)
on secondary call

CTAbandon.ind

CTlnitiate
.conf_rgj

CT-
Idle

T1603740-97

Figure 21/H.450.2 (sheet 2 of 3) — Transferring signalling entity

36 Recommendation H.450.2 (02/98)



Process TRGSE(3)

CT
Await-
Initiate-Response

REL COM ) FACILITY FACILITY
(cinitiate. Releaseind (ctinitiate. (ctinitiate. Reject) CT-T3
ReturnResult) on primary call ReturnError) on pri méry all Timeout
on primary call on primary call
| - '
[
RESET(CT-T3) RESET(CT-T3) RESET(CT-T3)
| [
Release.req on FACILITY
In case of
secondary call (ctAbandon.Invoke) consultation only
(Note) on secondary call T1603750-97
L Release.req
i-l(;lnrfm;itf on secondary call CTAbandon.ind
T (Optionally)
| N
|
CT- CTlnitiate
Idle .conf_rej
CT-
Idle

NOTE — Will cause clearing of secondary call if not cleared already.

Figure 21/H.450.2 (sheet 3 of 3) — Transferring signalling entity
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38

Process TRDSE(1)

Transferred signalling entity SDL s

CT-ldle
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(ctinitiate.Invoke)
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primitive
procedures
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Transfer.Invoke)
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(ctComplete.
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[ctUpdate.Invoke]) on
transferred call

FACILITY
(ctinitiate.
ReturnError)
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CT-T4)
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Await-Setup-
Response

CT-
Idle
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Transfer.ind

FACILITY
(Subaddress
Transfer.Invoke)

\ 4

CTComplete.
ind

CT-ldle

NOTE — May be received from GK in GK routed mode, if call transfer is performed by GK.
Subsequently, a ctActive invoke APDU may be received in case of call transfer alerting.

T1603760-97

Figure 22/H.450.2 (sheet 1 of 3) — Primary signalling entity
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Process TRDSE(2)

Await-Setup-
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[

[

[
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(ctSetup.ReturnResult,
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CONNECT
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ReturnResult) ReturnResult)
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CT-
Await- Icéj-:-e
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on transferred
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(ctInitiate.
ReturnError)

CT-
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NOTE - In case of call transfer performed by gatekeeper, a ctComplete inv.apdu shall be

sent from the gatekeeper to the transferred endpoint after receiving ctSetup return result apdu.

Figure 22/H.450.2 (sheet 2 of 3) — Primary signalling entity
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T1603770-97
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Process TRDSE(3)

CT-
Await-Connect
CONNECT
(ctSetup.ReturnResult
[ctUpdate.Invoke])
CTSetup.conf_ack Transferred call
on transferred call cleared

T1603780-97

CT-
Idle

Figure 22/H.450.2 (sheet 3 of 3) — Primary signalling entity
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13,5 Transferred-to signalling entity SDLs

Case of
consultation
only

Process TRTSE(1)
CT-
Idle
| l !
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| FACILITY (Subaddress S
(ctldentify.Invoke) Transfer.Invoke) e
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primitive
procedures
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SET(NOW+
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A 4
CT- CT-
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A 4
A
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T1603790-97

Figure 23/H.450.2 (sheet 1 of 3) — Secondary signalling entity
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Process TRTSE(2)
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Figure 23/H.450.2 (sheet 2 of 3) — Secondary signalling entity
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Process TRTSE(3)
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Figure 23/H.450.2 (sheet 3 of 3) — Secondary signalling entity

Recommendation H.450.3 (02/98) 43






SeriesA
SeriesB
SeriesC
SeriesD
SeriesE
SeriesF
Series G
SeriesH
Series|

Series J
SeriesK
SeriesL
SeriesM

SeriesN
Series O
SeriesP
SeriesQ
SeriesR
Series S
Series T
SeriesU
SeriesV
Series X
Series Y
SeriesZ

ITU-T RECOMMENDATIONS SERIES
Organization of the work of the ITU-T
Means of expression: definitions, symbols, classification
General telecommunication statistics
General tariff principles
Overall network operation, telephone service, service operation and human factors
Non-tel ephone telecommunication services
Transmission systems and media, digital systems and networks
Audiovisual and multimedia systems
Integrated services digital network
Transmission of television, sound programme and other multimedia signals
Protection against interference
Construction, installation and protection of cables and other elements of outside plant

TMN and network maintenance: international transmission systems, telephone circuits,
telegraphy, facsimile and leased circuits

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

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

Telegraph transmission

Telegraph services terminal equipment

Terminals for telematic services

Telegraph switching

Data communication over the tel ephone network

Data networks and open system communications

Global information infrastructure

Programming languages
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