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ITU-T Recommendation Q.933

ISDN Digital Subscriber Signalling System No. 1 (DSS1) — Signalling
specifications for frame mode switched and permanent
virtual connection control and status monitoring

Summary

This Recommendation defines the access to Remote Frame Handlers from ISDN user-network
interfaces. It specifies the signalling to establish, maintain and release circuit-switched bearers
between ISDN users and Remote Frame Handlers mainly by referencing ITU-T Rec. Q.931. It
specifies also the signalling to establish, maintain and release frame relay virtual circuits within an
established circuit-switched bearer by referencing ITU-T Rec. X.36.

In addition, it includes the protocol for frame relay permanent virtual connection status monitoring,
together with the corresponding Protocol Implementation Conformance Statements (PICS)
proforma. This revision replaces ITU-T Rec. Q.933 (1995) and no longer supports case B of Q.933
(1995) whereby ISDN local exchanges provide frame relay services.

This revision of ITU-T Rec. Q.933 (2003) is in alignment with the latest release of ITU-T Recs X.76
(2003) and X.36 (2003).

Source

ITU-T Recommendation Q.933 was revised by ITU-T Study Group 17 (2001-2004) and approved
under the WTSA Resolution 1 procedure on 13 February 2003.
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FOREWORD

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

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

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

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

INTELLECTUAL PROPERTY RIGHTS

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

As of the date of approval of this Recommendation, ITU had not received notice of 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 2003

All rights reserved. No part of this publication may be reproduced, by any means whatsoever, without the
prior written permission of ITU.
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ITU-T Recommendation Q.933

ISDN Digital Subscriber Signalling System No. 1 (DSS1) — Signalling
specifications for frame mode switched and permanent
virtual connection control and status monitoring

1 Scope

This Recommendation specifies the architecture and the signalling using ITU-T Rec. Q.931 for
establishing, maintaining and clearing circuit-switched bearers at the ISDN user-network interface
for both basic and primary rate interfaces to access a Remote Frame Handler. Within a circuit-
switched bearer, one or more frame relay virtual circuits may be established. Establishing,
maintaining and clearing frame relay switched virtual circuits are performed using X.36 signalling.

This Recommendation covers the following capabilities at the ISDN S/T reference point:

1) Circuit-switched access to a Remote Frame Handler (RFH) by establishing a circuit-
switched bearer (ISDN B or H channels) between a user and a RFH using the signalling
defined in ITU-T Rec. Q.931.

2) Establishing, maintaining and releasing of frame mode virtual circuits within a circuit-mode
bearer with the signalling defined in ITU-T Rec. X.36.

Note that frame relay capabilities and services provided by a local ISDN exchange (ET) known as
case B in the previous version of this Recommendation are not supported in this current version.

To avoid duplicating the signalling protocols as specified in ITU-T Recs Q.931 and X.36, this
Recommendation only makes references to them. Only the material unavailable elsewhere is
explicitly specified in this Recommendation. Clause 6 provides an overview of ISDN access to a
Remote Frame Handler and clause 7 describes the call control procedures to establish, maintain and
clear frame relay calls. Annex A provides the status reporting signalling for frame mode permanent
virtual circuits and explains the relationship with clause 11/X.36. Annex D contains the
PICS related to Annex A. Annexes B and C have been deleted and Annex E is replaced by
Annex D/X.36. Appendix I moved to Appendix VII/X.36.

2 References

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

— ITU-T Recommendation 1.230 (1988), Definitions of bearer services categories.

— ITU-T Recommendation 1.231.1 (1988), Circuit-mode bearer service categories:
Circuit-mode 64 kbit/s unrestricted, 8 kHz structured bearer service.

— ITU-T Recommendation 1.231.7 (1996), Circuit-mode bearer service categories:
Circuit-mode 1536 kbit/s unrestricted, 8 kHz structured bearer service.

— ITU-T Recommendation 1.231.8 (1996), Circuit-mode bearer service categories:
Circuit-mode 1920 kbit/s unrestricted, 8 kHz structured bearer service.

— ITU-T Recommendation 1.231.10 (1992), Circuit-mode bearer service categories:
Circuit-mode multiple-rate unrestricted 8 kHz structured bearer service.
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— ITU-T Recommendation 1.320 (1993), ISDN protocol reference model.

— ITU-T Recommendation 1.411 (1993), ISDN user-network interface — Reference
configurations.

— ITU-T Recommendation 1.430 (1995), Basic user-network interface — Layer 1
specification.

— ITU-T Recommendation 1.431 (1993), Primary rate user-network interface — Layer 1
specification.

— ITU-T Recommendation Q.922 (1992), ISDN data link layer specification for frame mode
bearer services.

— ITU-T Recommendation Q.931 (1998), ISDN user-network interface layer 3 specification
for basic call control.

— ITU-T Recommendation X.36 (2003), Interface between Data Terminal Equipment (DTE)
and Data Circuit-terminating Equipment (DCE) for public data networks providing frame
relay data transmission service by dedicated circuit.

3 Definitions

No new definitions that are specific to this Recommendation are defined.

4 Abbreviations

This Recommendation uses the following abbreviations:

DLCI Data Link Connection Identifier

DTE Data Terminal Equipment

ET Exchange Termination

FR Frame Relay

ISDN Integrated Services Digital Network

ISO International Organization for Standardization

LAPB Link Access Protocol Balanced

NT2 Network Termination 2

PVC Permanent Virtual Circuit or Permanent Virtual Connection
RFH Remote Frame Handler

SABME  Set Asynchronous Balanced Mode Extended (frame)
SVC Switched Virtual Circuit or Switched Virtual Connection
TA Terminal Adaptor

TE1 Terminal Equipment 1

UA Unnumbered Acknowledgment

XID Exchange Identification

5 Conventions

No conventions specific to this Recommendation are defined.
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6 Overview of ISDN access to a Remote Frame Handler

The architecture of ISDN access to a Remote Frame Handler (RFH) is illustrated in Figure 1. The
user, shown as a TE1 or NT2, is located at the user side of an ISDN user-network interface and the
Remote Frame Handler (RFH) is shown to be outside the ISDN for practical purposes.
ITU-T Rec. Q.931 is used between the ISDN user and an ISDN local exchange (ET) and between
an ISDN exchange and the RFH to set up, maintain and release a circuit-switched bearer between
the user and the RFH. If a semi-permanent bearer exists between the ISDN user and the RFH, then
Q.931 signalling will not be used.

Once a circuit-switched bearer has been established between a user and a RFH, one or more frame
relay virtual circuits may be established within the circuit-switched bearer. ITU-T Rec. X.36 is used
between an ISDN user and a RFH to establish, maintain and release a frame relay switched virtual
circuit (SVC) with a remote FR DTE. Instead of SVC, frame relay permanent virtual circuits (PVC)
between an ISDN user and a remote FR DTE may be used. Frame relay PVCs are established,
maintained and released using network administrative mechanisms.

T ISDN e Frame relay
NT2 network
or \‘\L >< \‘\ /:' \\\
TE1 r \ | FR | | FR
I ET ET 1 t RFH T
ST\ ) DCE | | DTE
) " FRUNI
_____ - B o (X.36)
Q.933_F01

Two-step signalling:

— Step 1: Circuit-switched bearer establishment between NT2/TE1 and the RFH using Q.931 signalling
between NT2/TE1 and the local ET. Note this step is not required if a semi-permanent connection
established with administrative means exists already between NT2/TE1 and the RFH.

— Step 2: Frame relay signalling between NT2/TE1 and RFH using X.36 signalling to establish a frame
relay virtual circuit between NT2/TE1 and the FR DTE. Multiple frame relay virtual circuits may be
established within one bearer circuit between NT2/TE1 and the RFH.

Figure 1/Q.933 — Two-step frame mode call establishment

7 Frame relay call control procedures

This clause describes the signalling procedures to support frame relay calls. It describes the
two-step signalling process for the establishment of circuit-switched bearers and frame relay virtual
circuits and for related call control functions.

The user may access a RFH by means of a circuit-switched bearer (ISDN B or H channel). This
circuit-switched bearer may be initiated by the user or the RFH. The term "user" refers to the user
equipment which may consist of an ISDN frame relay terminal (TE1), an ISDN NT2 or a
combination of an existing data terminating equipment (TE2) attached to a terminal adaptor (TA).

7.1 Outgoing call

7.1.1 Circuit-switched access to a Remote Frame Handler

A circuit-switched bearer between the originating user and the RFH must be in place before the
frame relay virtual circuits can be established. ITU-T Rec. Q.931 shall be used to establish this
circuit-switched bearer.
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Unless the circuit-switched bearer between the ISDN user and the RFH is a semi-permanent bearer,
the originating user shall initiate the establishment of the circuit-switched bearer prior to
establishing a frame relay virtual circuit. It does so by sending a SETUP message on the D-channel
in which the Called party number information element is coded with the address of the RFH and the
Bearer capability information element is coded with:

— information transfer capability set to "unrestricted digital information";
- transfer mode set to "circuit mode"; and

— information transfer rate set to the bit rate of the bearer channel.
The Low layer compatibility information element is optionally included in the SETUP message.

Once establishment of the circuit-switched bearer is complete, if layer 2 in-channel signalling is to
be used, the originating user proceeds with any desired initialization procedure (e.g., XID exchange,
SABME/UA) on the logical link identified with a data link connection identifier DLCI = 0 within
the circuit-switched bearer between itself and the RFH. The link layer protocol employed on the
DLCI = 0 logical link is that defined in ITU-T Rec. Q.922. The originating user then proceeds with
the establishment of the frame relay virtual circuit. The different establishment scenarios of the
circuit-switched bearer and frame relay virtual circuits are shown in Table 1.

Table 1/Q.933 — Establishment of access bearer and frame relay virtual circuits

Demand access bearer Semi-permanent access bearer
Establishment Circuit-switched access bearers are Semi-permanent access bearers are
of access bearer | established with Q.931 signalling at the established using administrative
ISDN user-network interface. procedures.
Establishment — Frame relay SVCs are established using X.36 signalling on DLCI = 0 in the
of frame relay circuit-switched bearer.
virtual circuits | prame relay PVCs are established using frame relay administrative procedures.

7.1.2  Frame relay virtual circuit establishment

ITU-T Rec. X.36, where SVC signalling is defined, is used between an ISDN user and RFH to set
up frame relay SVC. In the SETUP message, the called party refers to the remote frame relay DTE
(see Figure 1).

X.36 messages are carried in the circuit-switched bearer channel established between the ISDN user
and the RFH embedded in Q.922 frames with DLCI = 0. One or more frame relay virtual circuits
identified with different DLCIs may be established within a circuit-switched bearer.

7.2 Incoming call

7.2.1 Access from a Remote Frame Handler

An incoming call is initiated by a RFH and is established between a RFH and an ISDN user. A
circuit-switched bearer between the RFH and the called user must be in place before frame relay
virtual circuits can be established. If a semi-permanent bearer is used, it is established using
network management procedures instead of Q.931 signalling.

If a circuit-switched bearer is not already established, the RFH shall initiate the establishment of the
circuit-switched bearer relay. Q.931 procedures are followed. In this case, the Bearer capability
information element included in the SETUP message shall be coded as specified for outgoing calls.
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Once establishment of the circuit-switched bearer is complete, the RFH performs any layer 2
initialization procedure (e.g., optionally XID exchange, SABME/UA) on the logical link using
DLCI = 0 within the bearer channel between itself and the ISDN called user, the link layer protocol
employed on the DLCI logical link is that defined in ITU-T Rec. Q.922. The RFH then establishes a
frame relay virtual circuit with the called user as described in the following subclause.

7.2.2  Frame relay virtual circuit establishment

X.36 signalling protocol is used between a RFH and an ISDN user to set up the frame relay SVC.
Note in X.36 SETUP message, the called party refers to the ISDN user (see Figure 1).

X.36 messages are carried in the circuit-switched bearer established between the RFH and the ISDN
user embedded in Q.922 frames with DLCI = 0. One or more frame relay virtual circuits may be
established within a circuit-switched bearer.

7.3 Frame relay data transfer phase protocol

Upon establishing the frame relay virtual circuit, the frame relay data transfer phase shall be
followed according to ITU-T Rec. X.36.

In some cases there may be a delay between when a connect confirmation is received and when the
actual virtual circuit is established. It may be necessary to verify the establishment of the end-to-end
virtual circuit prior to the beginning of data transfer. This can be accomplished between the users in
the user plane.

’7.4 Call clearing

Under normal conditions, clearing of a frame relay virtual circuit shall precede clearing of the
corresponding circuit-switched bearer. However, if a circuit-switched bearer has been cleared first,
the segments of a frame relay virtual circuit between a RFH and a FR DTE shall be cleared
explicitly using X.36 signalling between a FR DCE and a DTE and internal signalling between a
RFH and a FR DCE (see Figure 1). However, since the circuit-switched bearer has been cleared
between an ISDN user and a RFH, the frame relay virtual circuit segment established between them
can only be cleared internally in the ISDN user and the RFH without the exchange of any frame
relay signalling messages.

Clearing of frame relay switched virtual circuits follows the procedures of ITU-T Rec. X.36. It is
not required to clear the circuit-switched bearer after all frame relay virtual circuits within the
bearer have been cleared. A circuit-switched bearer may remain established between an ISDN user
and the RFH in the absence of any frame relay virtual circuit established within it.

7.5 Restart procedures
X.36 restart procedures for frame relay SVC apply.
For the circuit-switched bearer, the procedures of ITU-T Rec. Q.931 apply.

When the circuit-switched bearer is released by the restart procedures, all frame relay virtual
circuits on that bearer (with the associated call reference value(s) and DLCI value(s)) are released,
in a manner identical to that discussed in 7.4. Q.931 restart procedures do not apply to
semi-permanently established bearers.

7.6 Handling of error conditions

Q.931 and X.36 procedures for handling of error conditions shall be followed.

7.7 Timers
Q.931 and X.36 timers are used.
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Annex A

Additional procedures for Permanent Virtual Connection (PVC) status
management (using Unnumbered Information frames)

This annex describes the means for notification of outage of a Permanent Virtual Connection, and
recovery from such a condition. For implementations supporting only PVCs, the procedures given
in this annex are applicable. These procedures may be initiated by a user equipment that supports
PVCs and only Unnumbered Information (UI) frame transfer only. Optionally, these procedures
may be initiated by the network for those networks that implement bidirectional status enquiry.
These procedures are intended to be used only for operational purposes (rather than maintenance
and management).

For implementation that requires coexistence of Switched Virtual Connections (SVC) and PVC on
the same interface, the procedures of this annex are also used.

The procedures include:

a) notification of the addition of a PVC;

b) detection of the deletion of a PVC;

c) notification of the availability (active) or unavailability (inactive) state of a configured
PVC:

— inactive means that the PVC is configured but is not available to be used;
— active means that the permanent virtual connection is available to be used;
d) link integrity verification.

The layer 3 messages are transferred across the bearer channel using layer 2 unnumbered
information frames (as defined in ITU-T Rec. Q.922) on DLCI 0, with the poll bit set to 0. The
forward explicit congestion notification, backward explicit congestion notification, and the discard
eligibility indicator bits shall be set to 0 on transmission.

NOTE — Clause 11/X.36 defines functionality that is technically aligned with this annex although the
wording is not identical. Additionally, the X.36 PVC signalling capabilities have been enhanced by the
development of a segmentation capability. Equipment manufacturers and network service providers are
encouraged to adopt clause 11/X.36 as the reference to the PVC management procedures in their product and
service specifications.

Recognizing that this annex is extensively referenced in industry documentation, to ensure that existing
implementations can claim compliance, the procedures defined in this annex remain in force. In the cases
where clause 11/X.36 has been used as the definitive reference in equipment and network service
specifications, compliance to clause 11/X.36 implies compliance to this annex.

Al Messages used for PVC status

The messages that use the dummy call reference for permanent virtual connection support in the

frame relay service are STATUS and STATUS ENQUIRY. The messages used for PVC status are
sent using the dummy call reference (see 4.3/Q.931) on DLCI = 0.

A.1.1 STATUS

This message is sent in response to a STATUS ENQUIRY message to indicate the status of
permanent virtual connections or for a link integrity verification. Optionally, it may be sent at any
time to indicate the status of a single PVC. See Table A.1.
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Table A.1/Q.933 — STATUS message

Message Type: STATUS Direction: Both

Significance: Local

Information element Reference Direction Type Length
Protocol discriminator 4.2/Q.931 Both M 1
Call reference 4.3/Q.931 Both M 1
| Message type 4.4/Q.931 Both M 1
| Report type A3.1 Both M 3
Link integrity verification A32 Both O (Note 1) 4
| PVC status (Note 2) A33 Both O (Note 3) 5-7 (Note 2)

NOTE 1 — Mandatory if the type of report is full status or link integrity verification only. Not included
in the optional asynchronous status message (report type equal to single PVC asynchronous status).

NOTE 2 — Included in the case of a full status message. This is a STATUS message that contains the
status of all PVCs on the bearer channel. There is one PVC status information element for each
permanent virtual circuit configured on that bearer channel. The PVC status information elements are
arranged in the message in ascending order of DLCIs; the PVC with the lowest DLCI is first, the
second lowest DLCI is second, and so on. The maximum number of PVCs that can be indicated in a
message is limited by the maximum frame size. The optional asynchronous STATUS message
contains a single PVC status information element.

NOTE 3 — Mandatory if the report type information element indicated full status or single PVC
asynchronous status and the bearer channel has PVCs configured.

A.1.2 STATUS ENQUIRY

This message is sent to request the status of permanent virtual connections or to verify link
integrity. Sending a STATUS message in response to a STATUS ENQUIRY message is mandatory.

See Table A.2
Table A.2/Q.933 — STATUS ENQUIRY message
Message type: STATUS ENQUIRY Direction: Both
Significance: Local
Information element Reference Direction Type Length

Protocol discriminator 4.2/Q.931 Both M 1
Call reference 4.3/Q.931 Both M 1
Message type 4.4/Q.931 Both M 1
Report type A3l Both M 3
Link integrity verification A32 Both M 4

A2 Information elements

A.2.1 Protocol discriminator
See 4.2/Q.931.

A.2.2 Call reference

The dummy call reference value is used for these procedures. See 4.3/Q.931.
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A.2.3 Message type
See 4.4/Q.931.

A3 Information elements

A.3.1 Report type

The purpose of the Report type information element is to indicate the type of enquiry requested
when included in a STATUS ENQUIRY message or the contents of the STATUS message. The
length of this information element is 3 octets. See Figure A.1.

8 7 6 5 4 3 2 1 Octet
Report type information element identifier
0 1 0 1 0 0 0 1
Length of report type contents
Type of report 3

Type of report (octet 3)
Bits
8765 4321
0000 0000 Full status (status of all PVCs on the bearer channel)
0000 0001 Link integrity verification only
0000 0010 Single PVC asynchronous status

All other values are reserved.
Figure A.1/Q.933 — Report type information element

A.3.2 Link integrity verification

The purpose of the link integrity verification information element is to exchange sequence numbers
between the network and the user equipment on a periodic basis. The length of this information
element is 4 octets. See Figure A.2.

8 7 6 5 4 3 2 1 Octet
Link integrity verification information element identifier
0 1 0 1 0 0 1 1 1
Length of link integrity verification contents 2
Send sequence number 3
Receive sequence number 4

Send sequence number (octet 3)

The current send sequence number of the originator of the message. It is binary encoded.
Receive sequence number (octet 4)

The send sequence number received in the last received message. It is binary encoded.

Figure A.2/Q.933 — Link integrity verification information element

A.3.3 PVC status

The purpose of the PVC status information element is to indicate the status of existing PVCs on the
bearer channel. This information element can be repeated, as necessary, in a message to indicate the
status of all PVCs on the bearer channel. The length of this information element depends on the
length of the DLCIs being used on the channel. The length of this information element is 5 octets
when a default address format (2 octet) is used. See Figure A.3.

NOTE — Support of single PVC status is for further study.
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