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ITU-T RECOMMENDATION H.450.4

CALL HOLD SUPPLEMENTARY SERVICE FOR H.323

Summary

This Supplementary Service describes the procedures and the signalling protocol for the Call Hold
supplementary service in H.323 (Packet Based Multimedia Communications Systems) networks.

SS-HOLD enables the Served (Holding) User A to put User B (with whom User A has an active
call) into ahold condition (Held User) and subsequently to retrieve that User again.

During this hold condition, User B may be provided with music and/or video on hold. The Served
(Holding) User A may perform other actions while User B is being held, e.g. consulting with another
User C.

The call between User A and User B has to be in the active state before SS-HOLD may be invoked.

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

Source

ITU-T Recommendation H.450.4 was prepared by ITU-T Study Group 16 (1997-2000) and was
approved under the WTSC Resolution No. 1 procedure on 27 May 1999.
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FOREWORD

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 1SO and |EC.

NOTE

In this Recommendation the term recognized operating agency (ROA) includes any individual, company,
corporation or governmental organization that operates a public correspondence service. The terms
Administration, ROA and public correspondence are defined in the Constitution of the ITU (Geneva, 1992).

INTELLECTUAL PROPERTY RIGHTS

The ITU draws attention to the possibility that the practice or implementation of this Recommendation may
involve the use of a claimed Intellectual Property Right. The 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, 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.

© ITU 2000

All rights reserved. No part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from the ITU.
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Recommendation H.450.4

CALL HOLD SUPPLEMENTARY SERVICE FOR H.323
(Geneva, 1999)

1 Scope

This Recommendation specifies the Call Hold supplementary service (SS-HOLD), which is
applicable to various basic services supported by H.323 Multimedia Endpoints.

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), Call signalling protocols and media stream
packetization for packet-based multimedia communication 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 (1998), Generic functional protocol for the support of
supplementary servicesin H.323.

3 Termsand definitions
This Recommendation defines the following terms:
31 Active state: The H.225.0 call state U10 "Active" (after CONNECT message).

3.2 Consultation; consultation call: An H.323 call established while having another call(s) on
hold.

33 Endpoint; terminal; user: See Recommendation H.323.

34 Far-end call hold (Remote-end call hold): An SS-HOLD scenario in which the served user
asks the held endpoint to provide MOH to the held User.

35 H.323 Call: Refer to Recommendation H.323.
3.6 Held user, User B: The user who has been put on hold by the remote User A.

3.7 Media on Hold (MOH): The media pattern which may be provided to the held user during
hold condition. This may include music, announcements, video, freeze (blank) frame, and other
indications.

3.8 Near-end call hold: An SSSHOLD scenario in which MOH is provided from the holding
endpoint to the held user.

Recommendation H.450.4 (05/99) 1



39 Proxy: A proxy in conjunction with SS-HOLD is an entity on the call signalling path that
intercepts messages for the remote-end call hold. This is in order to act on behaf of User B for
SS-HOLD. The proxy entity may be colocated with the gatekeeper or may be located in a separate
transit entity.

3.10  Served User, holding user, User A: The User who has put the remote User B on hold.

4 Abbreviations and acronyms
This Recommendation uses the following abbreviations:

APDU Application Protocol Data Unit
ASN.1 Abstract Syntax Notation One
GK Gatekeeper

HDSE (User)  Held Signalling Entity (User)
HGSE (User)  Holding Signalling Entity (User)

MOH Mediaon Hold

NFE Network Facility Extension

SCN Switched Circuit Network

SDL Specification and Description Language
SS-HOLD Supplementary Service Hold

5 Description

Cdl Hold (SS-HOLD) alows the served user, which may be the originally calling or the called user,
to interrupt communications on an existing call and then subsequently, if desired, re-establish (i.e.
retrieve) communications with the held user.

SS-HOLD applies to the complete H.323 call (audio and video media streams) for which the
supplementary service is being invoked. Putting on hold only a subset of the media streams as well
as putting on hold a T.120 call isfor further study.

While having put the held user into a hold condition, the served user may perform other actions.
Examples are: to communicate (consult) with another user, to have some private side talk, etc.

Hold may only be invoked by the served user for a call in the active state. Communication on the
media channels is interrupted and the call is placed in the held state. The distant party is informed,
and if appropriate, a specific MOH pattern (e.g. video and/or music on hold) may be provided to the
held user. The served user may then originate or accept other calls, or use other services without
impacting the call in the held state.

NOTE 1 — Contrary to muting, to just closing the audio logical channel or to just closing the video logical
channel (which corresponds to a "video-off" command in H.221), SS-HOLD enables functional
supplementary service control. An implementation may, for example, depend/tie the invocation of other
features to whether SS-HOLD is invoked or not. While a call is being held, the served user and/or the held
user may be restricted from invoking other features depending on the implementation of those features. For
example, a held user may be restricted from putting its call on hold (simultaneous hold).

The served user invokes the Retrieve procedure to terminate the held state of a call. The held party is
informed of the retrieval and communication on the media channelsis re-established.

2 Recommendation H.450.4 (05/99)



Implementations may limit the time that a call can remain in the held state. A reminder may be
provided to the served user to inform the served user that the distant user is still on hold (i.e.
providing a hold time-out notification).

Two scenarios are specified for SSSHOLD, "Near-end Call Hold" and "Remote-end Call Hold". The
decision whether to invoke one or the other of the methods is an implementation and application
matter.

NOTE 2 — A reason for deciding to use Near-end Call Hold may, for example, be to provide a company's
local announcement and thus use the opportunity to provide an advertisement to the held party. A reason for
invoking Remote-end Call Hold may be to decrease network traffic.

51 Near -end call hold

Hold is invoked at the holding endpoint as a local procedure. The holding endpoint informs the held
endpoint of the hold condition by sending a hold notification and stops receiving user packets from
the held endpoint as well as sending user packets to the held endpoint. The held endpoint upon
receiving the hold notification may stop sending user packets but shall continue listening to the
receive channel.

Depending on the opened channels and depending on the resources of the holding endpoint, the
following MOH information may be provided from the holding endpoint to the held endpoint:

- Music/Announcement in the audio logical channel.
- Video in the video logical channel.
— Video plus audio in the video and audio channel.

— Freeze frame (still image) in the video channel plus music/announcement in the audio
channdl.

- Other indications.

Retrieval is also alocal procedure at the holding endpoint. The holding user informs the held user
about the ending of the hold condition by sending aretrieve indication.

52 Remote-end call hold

The holding endpoint sends a hold request to the remote endpoint requiring the held endpoint to
provide MOH to the held user.

The held endpoint will either accept the request and return an acknowledgement, or reject the request
with an appropriate reason. If the request is rejected, then the holding endpoint will know that the
hold is not in effect and Users A and B can continue communication based on the media types used
prior to SS-HOLD invocation.

If the remote-hold request is accepted, depending on the media types used between holding and held
endpoints prior to SS-HOLD invocation and depending on the resources of the held endpoint, the
following MOH information may be provided from the held endpoint to the held user locally:

- Music/Announcement.

- Video.

- Video plus audio.

- Freeze frame (still image) plus music/announcement.
- Other indications.

The logical channels opened between the holding endpoint and the held endpoint prior to the
invocation of SS-HOLD are maintained. The holding endpoint sends silence and a blank freeze
frame (when avideo logical channel isin use) to the remote endpoint.

Recommendation H.450.4 (05/99) 3



If the remote-hold request is rejected by the remote endpoint, the served user isinformed.

The holding user may retrieve a held call by sending aretrieve request to the held endpoint. The held
endpoint will either terminate the hold state and send an acknowledgement, or reject the retrieve
request. If the retrieve request is rejected, then the holding endpoint will clear the call.

After successful remote retrieve request, Users A and B continue communication based on the media
types used prior to SS-HOLD invocation.

6 M essages and information elements

The operations specified for SSHOLD in clause 12 shal be sent within
h4501SupplementaryService APDUSs contained within aH.225.0 FACILITY message.

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

When conveying the Invoke APDU of operations holdNotific and retrieveNotific, the Interpretation
APDU shall contain the value discardAnyUnrecogni zedinvokePdu.

When conveying the Invoke APDU of operations remoteHold and remoteRetrieve, the Interpretation
APDU shall contain the value rejectAnyUnrecognizedinvokePdu.

7 Actions at the holding endpoint

71 Normal procedures

7.1.1 Near-end call hold

On receiving a near-end call hold request from the local User when SS-HOLD is allowed, the
holding endpoint shall send a FACILITY message with a holdNotific Invoke APDU to the remote
endpoint and shall enter the Hold_NE_Held state. MOH shall be provided to the held user.

On receiving a near-end retrieve request from the local User, the holding endpoint shall check
whether the call to which the retrieve request applies is in state Hold_ NE_Held. If so, the holding
endpoint shall send a FACILITY message with aretrieveNotific Invoke APDU to the held endpoint
and shall stop sending MOH to the remote endpoint. User A and User B may then continue
communicating with each other.

The states of the logical channels are not affected by the near-end call hold supplementary service.
Refer to clause 5 for more information regarding media handling.

7.1.2 Remote-end call hold

Upon receiving a remote-hold request from the local User, the served endpoint shall check whether
SS-HOLD is alowed. If alowed, the served endpoint shall send a FACILITY message with a
remoteHold Invoke APDU to the remote endpoint, start timer Tl and shall enter the
Hold RE_Requested state.

On receipt of a FACILITY message with a remoteHold Return Result APDU, timer T1 shall be
stopped and the Hold_RE_Held state shall be entered.

The bandwidth occupied by the media connections of the held call may be reused for other calls.
Refer to clause 5 for more information regarding media handling.

Upon receiving a remote retrieve request from the local User, the served endpoint shall check
whether the call to which the retrieve request applies is in state Hold RE_Held. If so, the served
endpoint shall send a FACILITY message with a remoteRetrieve Invoke APDU to the held
endpoint, start timer T2 and enter state Hold_RE_Retrieve Req.
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On receipt of a FACILITY message with remoteRetrieve Return Result APDU, the holding
endpoint shall stop timer T2, restore the bandwidth, if necessary, and enter state Hold_Idle.

7.2 Exceptional procedures

7.2.1 Near-end call hold

A Reject APDU received as a response to a holdNaotific Invoke APDU or as a response to
retrieveNotific Invoke APDU while in state Hold NE_Held shall be ignored (meaning that the
remote endpoint does not understand the SS-HOLD supplementary service). In such cases, the held
user B knows about the hold condition only by the reception of MOH and about the retrieval
condition by the cessation of MOH and the resumption of normal communications.

7.2.2 Remote-end call hold

The holding endpoint shall not alow the local User to invoke multiple, simultaneous remote-hold
requests for the same call. That is, the holding endpoint shall not send aremoteHold Invoke APDU
foracal:

1) while timer T1 isrunning for that call; or
2) when that call isaready inthe Hold RE_Held state.

If in response to a remoteHold Invoke APDU a FACILITY message with a remoteHold Return
Error APDU is received, the holding endpoint shall stop timer T1, terminate the hold procedure and
enter the Hold_ldle state. The served endpoint in this case may either retry the remote-end call hold
supplementary service or may perform the near-end call hold procedure.

If in response to a remoteHold Invoke APDU a FACILITY message with a Reject APDU is
received, the holding endpoint shall stop timer T1, terminate the hold procedure and enter the
Hold Idle state. The served endpoint in this case may perform the near-end call hold procedure.

If timer T1 expires the holding endpoint shall terminate the hold procedure and enter the Hold_Idle
state. As an option, the holding endpoint may invoke the near-end call hold procedure.

The holding endpoint shall not allow the local User to invoke multiple, simultaneous remote retrieve
requests for the same call. That is, the holding endpoint shall not send a remoteRetrieve Invoke
APDU for acal:

1) while timer T2 isrunning for that call; or
2) when that call isaready in the Hold_Idle state.

If in response to a remoteRetrieve Invoke APDU a FACILITY message with a remoteRetrieve
Return Error APDU or a Reect APDU is received, the holding endpoint shall stop timer T2 and
release the held call.

If timer T2 expires the holding endpoint shall release the held call.

8 Actions at the held endpoint

8.1 Normal procedures

8.1.1 Near-end call hold

On receipt of a FACILITY message with holdNotific Invoke APDU or retrieveNotific Invoke
APDU, the User B may be informed of the hold or retrieval. Logical channels associated with the
held call are not affected. The held User shall continue listening to the opened logical channels.

Refer to clause 5 for more information regarding media handling.

Recommendation H.450.4 (05/99) 5



8.1.2 Remote-end call hold

On receipt of a FACILITY message with a remoteHold Invoke APDU, if hold is acceptable, the
held endpoint shall return a FACILITY message with aremoteHold Return Result APDU, enter the
Hold RE_Held state; and the bandwidth occupied by media connections of the call shall be regarded
astemporarily free. The held endpoint shall provide MOH to the held User.

On receipt of a FACILITY message with a remoteRetrieve Invoke APDU while in state
Hold_RE_Held, the held endpoint shall stop providing MOH to the local User and shall re-establish
the opened logical channels to the served user. A FACILITY message with a remoteRetrieve
Return Result APDU shall be returned and state Hold_Idle shall be entered.

Refer to clause 5 for more information regarding media handling.

8.2 Exceptional procedures

8.2.1 Near-end call hold
Not applicable.

8.2.2 Remote-end call hold

If the remote-end call hold request is not acceptable, the held endpoint shall return a FACILITY
message with aremoteHold Return Error APDU indicating an appropriate error reason.

If a received remoteRetrieve Invoke APDU does not relate to a call in state Hold RE Held, a
FACILITY message with remoteRetrieve Return Error APDU shall be returned containing error
value invalidCall State.

8.3 Additional procedures

A hold request received from the local user while being on hold may be rejected localy, i.e.
simultaneous hold shall be an option.

A call on hold (either near-end or remote-end call hold) may be cleared by either side of the held call
using regular H.323 call clearing procedures. This applies aso for call clearing during hold
invocation.

9 I nterworking

9.1 Interworking with SCN

SS-HOLD may interwork with corresponding supplementary services as defined by other standards
making use of gateway interworking functions. The specification of detailed gateway interworking
procedures is out of the scope of this Recommendation and will be specified by other
Recommendations.

9.2 Interwor king with other supplementary services

9.21 Call transfer (H.450.2)

If prior to Consultation, the first call has been put on hold, the served User shall retrieve the held
User before Call Transfer is invoked. A retrieveNotific Invoke APDU (in case of near-end call
hold) or aremoteRetrieve Invoke APDU (in case of remote-end call hold) may either be sent by the
served user prior to the message containing the call TransferInitiate Invoke APDU or may be sent
within the same message containing the call Transfer I nitiate Invoke APDU.

6 Recommendation H.450.4 (05/99)



9.2.2 H.323 conference

A member of a decentralized conference or of a centralized MCU based conference, may invoke
near-end call hold with the restriction that the holding endpoint shall not provide MOH but shall
provide silence and freeze blank frame. The holdNotific Invoke APDU shall be sent to the active
MC (MCU). The entity containing the active MC may optionaly pass on the holdNotific Invoke
APDU to the other members of the conference.

A member of a decentralized conference or of a centralized MCU based conference shall not invoke
remote-end call hold.

An MCU having point-to-point connections to the conference members (centralized conference) may
put the connection(s) to a conference member on hold. This applies to both, Near-end Call Hold and
Remote-end Call Hold.

9.2.3 Call waiting (H.450.6)
A user may invoke SS-HOLD in order to be able to accept awaiting call.

9.24 Call park and call pickup (H.450.5)
If aheld user requests SS-PARK on aheld call, the SS-PARK request shall be rejected locally.

9.3 Interaction with H.225.0 parameters

The H.225.0 elements Conferenceldentifier and Callldentifier within a consultation call shall be set
to values which are different from the corresponding values of the held call.

10 Gatekeeper/proxy actions

In a gatekeeper routed model, the gatekeeper should pass on SS-HOLD operations transparently
(applies to both near-end call hold and remote-end call hold).

The following alternative gatekeeper/proxy procedures may apply:

10.1 Remote-end call hold

A proxy on the call path between the served endpoint and the held endpoint may act upon a received
FACILITY message containing a remoteHold Invoke APDU. The proxy in this case shall act as a
held endpoint for remote-end call hold and may act as a served endpoint for near-end hold. As part
of SS'HOLD, the proxy in this case shall provide MOH to the held endpoint B. Logical channels
between endpoints A and B shall be closed and new channels have to be established between the
proxy and the held endpoint, if not already available. Therefore, the procedures for "Third party
initiated pause and re-routing” as described in 8.4.6/H.323 shall apply. For an example signalling
flow illustrating the procedure, refer also to Figure 9.

The proxy intercepting a FACILITY message with aremoteHold Invoke APDU shall also intercept
a subsequently received FACILITY message with a remoteRetrieve Invoke APDU. Upon receiving
aremoteRetrieve Invoke APDU, logical channels between the proxy and endpoint B shall be closed
and new channels between endpoint A and endpoint B shall be established (if not already available)
using the procedures for "Third party initiated pause and re-routing” as described in 8.4.6/H.323. If
the proxy has chosen the option to act as a served endpoint for near-end call hold (i.e. holdNoatific
Invoke APDU sent to the held endpoint), the proxy shall send aretrieveNotific Invoke APDU to the
held endpoint during retrieve from hold. For an example signalling flow illustrating the procedure,
refer also to Figure 12.

Recommendation H.450.4 (05/99) 7



10.2 Near-end call hold

A gatekeeper/proxy that has registered the holding endpoint may act on received Near-end Call Hold
messages by means of providing MOH on behalf of the holding endpoint to the held endpoint.

However, the Near-end Call Hold messages shall be passed on to the held endpoint.

As part of call hold and retrieve from call hold, the gatekeeper/proxy may use the procedures for
"Third party initiated pause and re-routing” as described in 8.4.6/H.323 for closing and opening

logical channels as desired.

A gatekeeper/proxy that has not registered the holding endpoint shall not act on received messages

for Near-end Call Hold, but shall transparently pass them on to the held endpoint.

11 Dynamic description for near-end call hold

111  Operational models and signalling flows

11.1.1 Near-end call hold

See Figures 1to 5.

a) Beforeservice

A Active

cl

b) After service

Figure 1/H.450.4 — Oper ational model for near-end call hold

Figure 2/H.450.4 — Signalling flow for near-end call hold

B Active

A Holding

cl

Served user

—_—
Music/Announcement/

B Held

Video on hold in logica channels

Held user

Active state

FACILITY (holdNatific.inv)

A 4

Music/Video on hold

[
>

User B on hold
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Served user A GK (transparent) Held user B

‘ Active state between user A and B ‘
FACILITY (holdNoatific.inv) R FACILITY (holdNoatific.inv)

A4

Music/Video on hold|provided in logical channels

>

‘ User B on hold ‘

I I I
T1606200-99

Figure 3/H.450.4 — Signalling flow for near-end call hold for a GK routed model

a) Beforeservice b) After service
" cl . cl .
A Holding B Held A Active B Active
_—_—) T1606210-99
Music/Announcement/

Video on hold in logical channels

Figure 4/H.450.4 — Oper ational model for retrieve from near-end call hold

Served user Held user

‘ User B on hold ‘
FACILITY (retrieveNatific.inv)

‘ ‘ A-B active "

T1606220-99

Figure 5/H.450.4 — Signalling flow for retrieve from near-end call hold

11.1.2 Remote-end call hold
See Figures 6 to 12.

a) Beforeservice b) After service

A Active cl B Active A Holding 041{> B Held

Local provision of Musi¢/Announcement/
Video on hold at endpoint B

T1606230-99

Figure 6/H.450.4 — Oper ational model for remote-end call hold
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Served user Held User

‘ Active state ‘
FACILITY (remoteHold.inv)

FACILITY (remoteHold.rr)

Local provision of Music/
¥ VVideo on hold at B

A

User B on hold

T1606240-99

Figure 7/H.450.4 — Signalling flow for remote-end call hold

Served user A GK (transparent) Held user B

‘ Active state between user A and B ‘
FACILITY (remoteHold.inv) | FACILITY (remoteHold.inv)

A
A

FACILITY (remoteHold.rr) j FACILITY (remoteHold.rr) Local provision of Music/
N Video on hold at B

‘ User B put on remote hold ‘
| | |
T1606250-99

Figure 8/H.450.4 — Signalling flow for remote-end call hold —
GK routed model — GK transparent

Served user A GK/proxy Held user B

‘ Active state between user A a{nd B (channels opened directly)

FACILITY (remoteHold.inv) (Note 1)
> TCS=0(Note 3)
TCS=0

Close logical |channels A-B

<
+*

v

v

Terminal capability set

A
v

Master/Slave determination

A
v

Open logical channels

A
v

FACILITY (remoteHold.rr) FACILITY (Note 4) (holdNotific.inv)
(Note 2)

A
A

\4

User B put on remote hold ‘
] ] ] T1606260-99

NOTE 1 — The GK/proxy acts upon the received remote-end call hold invocation. "Third party
initiated pause and re-routing” procedures according to 8.4.6/H.323 may be used for

closing the channel's between endpoints A and B as well asfor establishing new channels for
MOH provision between the GK/proxy and endpoint B.

NOTE 2 — Provision of MOH by GK/proxy.
NOTE 3 —TCS = 0 means empty terminal capability set.
NOTE 4 — Optional.

Figure 9/H.450.4 — Signalling flow example for remote-end call hold — GK routed model —
GK actson remote-hold request on behalf of Te B
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a) Beforeservice b) After service

A Holding L{» B Held A Active cl B Active

Local Music/Announcement T1606270-99
Video on hold at endpoint B

Figure 10/H.450.4 — Operational model for retrieve from remote-end call hold

Served user Held user

‘ User B on hold ‘
FACILITY (remoteRetrieve.inv)

»

FACILITY (remoteRetrieve.rr)

A

‘ A-B active ‘

T1606280-99

Figure 11/H.450.4 — Signalling flow for retrieve from remote-end call hold

Served user A GK/proxy Held user B

‘ User B put on remote-end call hold (GK provides MOH) ‘

FACILITY (remoteRetrieve.inv) (Note 1)
TCS=0 (Note 2)
TCS=0 (Notes 2, 3) >

4//’ Close channels between GK/proxy and B (Note 5)
| »

Terminal caplz;bility set (Note 3)
]
Master/Slave determination (Note 3)
|

A 4

A
v

v

A

I
Open logical channels

A
v

FACILITY (remoteRetrieve.rr) FACILITY (Note 4) (retrieveNatific.inv)

v

A

User A and B active \
[ | |
T1606290-99

NOTE 1 — The GK/proxy acts on the received retrieve request for remote-end call hold.
"Third party initiated pause and re-routing" procedures according to 8.4.6/H.323 may
be used for closing the channels between the GK/proxy and endpoint B as well as for
establishing new channels between endpoint A and endpoint B.

NOTE 2 -TCS = 0 means empty terminal capability set.
NOTE 3 —If applicable.

NOTE 4 — Optional.
NOTE 5 — Endpoint B may only have receive channels open at thistime.

Figure 12/H.450.4 — Signalling flow examplefor retrieve from remote-end call hold —
GK routed model — GK actson remote-hold retrieve request
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11.2  Communication between holding signalling entity (HGSE) and holding signalling
entity user (HGSE user)

11.2.1 Tableof primitives
SeeTable 1.

Table 1/H.450.4 — Primitives at the served endpoint

Type
Generic name

Request (req) Indication (ind) Response (resp) Confirm (conf)
holdNotific - (Note 2) (Note 2) (Note 3)
retrieveNotific - (Note 2) (Note 2) (Note 2)
remoteHold - (Note 2) (Note 2) PARAMETERS
remoteRetrieve - (Note 2) (Note 2) PARAMETERS
NOTE 1 —"-" means no parameters (manufacturer specific parameters may be present).
NOTE 2 — This primitive is not defined.
NOTE 3 - Local confirmation.

11.2.2 Primitive definition
The holdNotific.Request primitive is used to put the HDSE user into anear-end call hold condition.

The retrieveNotific.Request primitive is used to request retrieval of the HDSE user from the hold
condition.

The remoteHold.Request primitive is used to request putting the HDSE on remote-end call hold.

The remoteHold.Confirm primitive is used to indicate the successful or unsuccessful outcome of the
remote-end call hold request.

The remoteRetrieve.Request primitive is used to retrieve the HDSE user from remote-end call hold.
The remoteRetrieve.Confirm primitive is used to indicate the outcome of the remote-end call hold
retrieve request.

11.2.3 Parameter definition

remoteHold.Confirm parameters:

— Refer to 11.3.3 (parameters for remoteHold.Response primitive).

remoteRetrieve.Confirm parameters:
- Refer to 11.3.3 (parameters for remoteRetrieve.Response primitive).

11.2.4 States

Hold_Idle No call hold procedure has been initiated.

Hold_NE_Held Near-end call hold has been invoked by holding endpoint.

Hold RE_Requested Remote-end call hold has been requested, waiting for response.
Hold RE Held Remote-end call hold has been requested successfully.

Hold RE_Retrieve Req Remote-end call hold retrieval has been requested.
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11.3 Communication between held signalling entity (HDSE) and held signalling entity User

(HDSE user)

11.3.1 Tableof primitives

See Table 2.

Table 2/H.450.4 — Primitives at the held endpoint

_ Type
Generic name
Request (req) Indication (ind) Response (resp) Confirm (conf)

holdNotific (Note 2) - (Note 2) (Note 2)
retrieveNatific (Note 2) - (Note 2) (Note 2)
remoteHold (Note 2) — PARAMETERS (Note 2)
remoteRetrieve (Note 2) - PARAMETERS (Note 2)
NOTE 1 —"-" means no parameters (manufacturer specific parameters may be present).

NOTE 2 — This primitive is not defined.

11.3.2 Primitivedefinition

The holdNotific.Indication primitive is used to indicate to the HDSE user that the HGSE has put the
HDSE user on near-end call hold.

The retrieveNatific.Indication primitive is used to indicate to the HDSE user that the HGSE has
retrieved the HDSE user from the near-end call hold condition.

The remoteHold.Indication primitive is used to indicate a remote-end call hold request from the
HGSE.

The remoteHold.Response primitive is used to acknowledge or to reject the remote-end call hold
request from HGSE.

The remoteRetrieve.Indication primitive is used to request retrieval of the remote-hold condition.

The remoteRetrieve.Response primitive is used to acknowledge or reject the remote retrieve request
from HGSE.

11.3.3 Parameter definition

remoteHol d.Response parameters:

- notAvailable: feature not available in combination with the basic service.

- invalidCall State: hold not possible in current call state.

- resourceUnavailable: maximum number of calls on hold reached.

- supplementaryServicelnteractionNotAllowed: other supplementary service prohibits hold.
- undefined: undefined reason (may be accompanied by manufacturer specific extension).
remoteRetrieve.Response parameters:

- invalidCallState: Retrieve not possiblein current call state.

- undefined: undefined reason (may be accompanied by manufacturer specific extension).
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11.3.4 States

Hold Idle No call hold procedure has been initiated.

Hold NE Held Near-end call hold has been invoked.

Hold RE Held Remote-end call hold has been requested successfully.

114 Timers
T1: Remote-hold Request Timer (timer value administrable).
T2 Remote-hold Retrieve Request Timer (timer value administrable).

115 Counters
None.

12 Operationsin support of SS-call hold

Call-Hold-Operations
{itu-t recommendation h 450 4 version1(0) call-hold-operations(0)}

DEFINITIONSAUTOMATIC TAGS::=
BEGIN
IMPORTS OPERATION, ERROR FROM Remote-Oper ations-Information-Objects
{ joint-iso-itu-t remote-operations (4) infor mationObj 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, invalidCall State, resour ceUnavailable, supplementaryServicel nter actionNotAllowed
FROM H4501-General-Error-List
{ itu-t recommendation h 450 1 version1(0) general-error-list (1) }
NonStandar dParameter FROM H323-MESSAGES; -- see H.225.0

CallHoldOperations OPERATION ::=
{holdNatific | retrieveNotific | remoteHold | remoteRetrieve }

holdNotific OPERATION ::=
{ -- sent from holding to held H.323 endpoint to invoke near-end call hold feature
ARGUMENT HoldNotificArg OPTIONAL TRUE
RETURN RESULT FALSE
ALWAYSRESPONDS FALSE
CODE local: 101

}
HoldNotificArg ::= SEQUENCE
{extensionArg SEQUENCE SIZE (0..255) OF MixedExtension OPTIONAL,
}
retrieveNotific OPERATION ::=
{ -- sent from holding to held H.323 endpoint to invoke retrieval of near-end call hold feature
ARGUMENT RetrieveNotificArg OPTIONAL TRUE
RETURN RESULT FALSE
ALWAYSRESPONDS FALSE
CODE local: 102
}
RetrieveNatificArg ::= SEQUENCE
{extensionArg SEQUENCE SIZE (0..255) OF MixedExtension OPTIONAL,
}
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remoteHold OPERATION n=
{ -- sent from holding to held H.323 endpoint to invoke remote-end call hold feature
ARGUMENT RemoteHoldArg OPTIONAL TRUE
RESULT RemoteHoldRes OPTIONAL TRUE
ERRORS{
notAvailable | -- feature not available in combination with the basic service
invalidCallState | --hold not possible in current call state
resour ceUnavailable | -- maximum number of calls on hold reached
supplementaryServicel nteractionNotAllowed |
-- other supplementary service prohibits hold
undefined  -- undefined reason

}
CODE local: 103
}
RemoteHoldArg ::= SEQUENCE
{extensionArg SEQUENCE SIZE (0..255) OF MixedExtension OPTIONAL,
}
RemoteHoldRes  ::= SEQUENCE
{extensionRes SEQUENCE SIZE (0..255) OF MixedExtension OPTIONAL,
}
remoteRetrieve OPERATION =
{ -- sent from holding to held H.323 endpoint to invoke retrieval of remote-end call hold feature
ARGUMENT RemoteRetrieveArg OPTIONAL TRUE
RESULT RemoteRetrieveRes OPTIONAL TRUE

ERRORS {invalidCallState |
-- Call to which retrieve request appliesis not in state Hold_RE_Held
undefined -- undefined reason

}
CODE local: 104
}
RemoteRetrieveArg ::= SEQUENCE
{extensionArg SEQUENCE SIZE (0..255) OF MixedExtension OPTIONAL,
}
RemoteRetrieveRes::= SEQUENCE
{extensionRes SEQUENCE SIZE (0..255) OF MixedExtension OPTIONAL,
}
MixedExtension ::= CHOICE
{ extension Extension{{ExtensionSet}},
nonStandardData NonStandardParameter}
ExtensionSet EXTENSION n={.}

-- Actual values defined by indiviaLlal manufacturers

undefined ERROR =

{
PARAMETER SEQUENCE SIZE (0..255) OF MixedExtension OPTIONAL TRUE
CODE local: 2002

}

END -- of Call-Hold-Operations

Recommendation H.450.4 (05/99)
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13 SDLs
The procedures for Call Hold signalling entities are described in SDL form in Figures 14 to 20.

The SDLs only show SS-Call Hold messages transported on an H.225.0 reliable connection. H.245
procedures (terminal capability exchange, master/slave determination, opening and closing of logical
channels, etc.) are not shown.

ROSE APDUs sent viathe network are indicated using bold letters with the following abbreviations:
(.inv) Invoke APDU

(.rr)  Return Result APDU

(.re)  Return Error APDU

(rg) Regect APDU

For primitives and their meanings, refer to 11.2 and 11.3.

In case of a conflict between these SDLs and the text within the previous clauses, the text shall take
precedence.

Specific gatekeeper SDLs are not provided.
The symbols used in the following SDLs are defined in Figure 13.

)

Primitive from Processing Message to
endpoint user remote endpoint
Primitive to State Message from
endpoint user remote endpoint

T1606300-99

Figure 13/H.450.4 — SDL symbols
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13.1 Near-end call hold SDLs
See Figures 14 and 15.

Hold_
Idle

holdNatific.req

Hold_NE_Held

retrieveNotific.

req

Stop providing
musi c/video
on hold

“Valid call No
state?"
Provide music/
video on hold
to held endpoint
FACILITY
(holdNatific.inv)
holdNotific. ho'd'\][Ot'f! c.
conf_ack coni_re
- (local reject)
Hold_ Hold_
NE_Held Idle

FACILITY
(retrieveNotific.inv)

T1606310-99

Figure 14/H.450.4 — Near-end call hold —Holding SDL
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Hold_Idle Hold NE_Held

FACILITY Féglrl;el;/rg

(holdNatific.inv) Noificing
; Start sending
?athl)(?i gmg audio/video
(opt.) (if previously

- stopped)

<oldNotific.ind retrieveNotific.ind
Hold NE_Held Hold Idle

T1606320-99

Figure 15/H.450.4 — Near-end call hold —Held SDL

13.2 Remote-end call hold SDLs
See Figures 16 to 20.
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Hold_
Idle

[ |

remoteRetrieve.
req

remoteRetrieve.
conf_rg
(local reject)

remoteHold.req

Stop sending
user media

remoteHold.conf
_rej (local reject)

FACILITY
(remoteHold.inv)

Hold_ Hold_RE_Requested
ldle

T1606330-99

Figure 16/H.450.4 — Remote-end call hold —Holding SDL (sheet 1 of 3)

Hold_RE_Requested

FACILITY FACILITY
(remoteHold.rr) (remoteHold.re)
’ (reason)
Stop receiving Restart sending
user media user media
remoteHold. remoteHold.
conf_ack conf_rej
Hold_RE_Held Hold_
Idle

T1606340-99

Figure 17/H.450.4 — Remote-end call hold —Holding SDL (sheet 2 of 3)
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Hold_RE_Held

| |

remoteRetrieve. remoteHold.r.
req eq
Start recaving remoteHold.conf_rej
user media -

FACILITY
(remoteRetrieveinv

Hold_RE_
Retrieve_Req

Hold_RE
Retrieve_Req

|

1
FACILITY

FACILITY (remoteRetrieverr) remoteRetrieve,

(remoteRetrieverr) or . req
(remoteRetrieverej)

Start sending
user media

Clear held call remoteRetrieve.conf
_rej (loca reject)

remoteRetrieve. remoteRetrieve.
conf_ack conf_rg

N

Hold_Idle Hold_Idle Hold_RE_

Retrieve_Req

B

T1606350-99

Figure 18/H.450.4 — Remote-end call hold —Holding SDL (sheet 3 of 3)
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Hold_
Idle

FACILITY
(remoteHold.inv,

"Valid
cdl state?'

Yes

Stop rec./send.
media, provide
locally MOH

remoteHold.ind

FACILITY
(remoteHold.re)

FACILITY
(remoteHold.rr)

Hold_RE_Held

T1606360-99

Figure 19/H.450.4 — Remote-end call hold —Held SDL (sheet 1 of 2)
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Hold_RE_Held

FACILITY
(remoteRetrieves
inv)

Stop MOH
Start rec./send. user
media

remoteRetrieve.ind

FACILITY
(remoteRetrieverr)

T1606370-99

Figure 20/H.450.4 — Remote-end call hold —Held SDL (sheet 2 of 2)
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SeriesA
SeriesB
SeriesC
SeriesD
SeriesE
SeriesF
Series G
SeriesH
Series|

Series J
SeriesK
SeriesL
SeriesM

SeriesN
Series O
SeriesP
Series Q
SeriesR
Series S
SeriesT
SeriesU
SeriesV
Series X
SeriesY
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-telephone 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 telephone network

Data networks and open system communications

Global information infrastructure and Internet protocol aspects

Languages and general software aspects for telecommunication systems
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