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FOREWORD

The ITU-T (Telecommunication Standardization Sector) is a permanent organ of the International Telecommunication
Union (ITU). The ITU-T is responsible for studying technical, operating and tariff questions and issuing Recommen-
dations on them with aview 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 (Helsinki, March 1-12, 1993).

ITU-T Recommendation Q.956, clause 3 was prepared by ITU-T Study Group 11 (1993-1996) and was approved under
the WTSC Resolution No. 1 procedure on the 17th of October 1995.

NOTE

In this Recommendation, the expression “Administration” is used for conciseness to indicate both a telecommunication
administration and a recognized operating agency.

O ITU 1996
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SUMMARY

This Recommendation defines the operation of the Digital Subscriber Signalling System No. 1 (DSS 1) for the support
of the Reverse Charging (REV) Supplementary service at the T or the coincident S and T reference point of the User to
Network Interface of the Integrated Services Digital Network (ISDN).

The Reverse Charging supplementary service allows the served user, on a per-call basis, to request at call establishment
time or during active phase of the call or at the call clearing, that charging be applied to the caled user, or, on a
subscription basis, to be charged for all incoming calls.
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Recommendation Q.956

| NTEGRATED SERVICES DI G TAL NETWORK (1 SDN)-STAGE 3
DESCRI PTI ON
FOR CHARGA NG SUPPLEMENTARY SERVICES USING DSS 1

(Geneva, 1995)

3 Reverse Charging

31 Scope

This Recommendation specifies the stage three of the Reverse Charging (REV) supplementary for Integrated Services
Digital Network (ISDN) at the T reference point or coincident S and T reference point as defined in Recommen-
dation 1.411 [1] by means of the Digital Subscriber Signalling System No. 1 (DSS 1). Stage three identifies the protocol
procedures and switching functions needed to support a telecommunication service (see Recommendation 1.130 [2]).

In addition, this Recommendation specifies the protocol requirements at the T reference point where the service is
provided to the user viaa private ISDN.

This Recommendation does not specify the additional protocol requirements where the service is provided to the user via
atelecommunications network that is not an ISDN.

The REV supplementary service is a supplementary service alowing a caled user to be charged for the actual
communication, that is for usage-based calls.

Four cases of reverse charging are distinguished:
— Case A: Reverse charging requested by the calling user at call set-up time;

— Case B: Reverse charging for the rest of the call requested by the calling user or the called user during the
active phase of the call;

— Case C: Reverse charging for the entire call requested by the called user during the active phase of the
call;

— Case D: Reverse charging unconditional.

NOTE - The calling user should not be provided with a bearer connection until the option of charging, either normal or
reversed has been resolved.

The REV supplementary service is applicable to all telecommunication services.

Further part(s) of this Recommendation shall specify the method of testing required to identify conformance to this
Recommendation.

This Recommendation is applicable to equipment, supporting the REV supplementary service, to be attached at either
side of aT reference point or coincident Sand T reference point when used as an access to the public ISDN.

3.2 References

The following 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: al 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
currently valid ITU-T Recommendationsis regularly published.

[1] ITU-T Recommendation 1.411 (1993), ISDN user-network interfaces — Reference configurations

[2] CCITT Recommendation 1.130 (1988), Method for the characterization of telecommunication services
supported by an ISDN and network capabilities of an ISDN

[3] ITU-T Recommendation 1.112 (1993), Vocabulary of terms for ISDNs DOCU ments
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[4] ITU-T Recommendation Q.932 (1993), Digital Subscriber Sgnalling System No. 1 (DSS 1) - Generic
procedures for the control of ISDN supplementary services.

[5] ITU-T Recommendation Q.931 (1993), Digital Subscriber Sgnalling System No. 1 (DSS 1) - ISDN
user-network interface layer 3 specification for basic call control.

[6] CCITT Recommendation X.208 (1988), Specification of Abstract Syntax Notation One (ASN.1).

[7] CCITT Recommendation X.219 (1988), Remote operations. Model, notation and service definition.

[8] ITU-T Recommendation 1.210 (1993), Principles of telecommunication services supported by an ISDN and the

means used to describe them.

[9] ITU-T Recommendation clause 1/Q.954 (1993), Stage 3 description for multiparty supplementary services
using DSS 1, Clause 1 — Conference Calling

[10] ITU-T Recommendation clause 2/Q.956 (1995), Stage 3 description for charging supplementary services
using DSS 1, Clause 2 — Advice Of Charge (AOC)

[11] ITU-T Recommendation clause 4/Q.953 (1995), ISDN stage 3 description for call completion supplementary
services using DSS 1, Clause 4 — Terminal Portability

[12] CCITT Recommendation Z.100 (1988), Specification and description language

[13] ITU-T Recommendation clause 3/Q.736 (1995), Stage 3 description for charging supplementary services
using Signalling System No. 7, Clause 3 — Reverse charging .(REV)

3.3 Definitions

For the purposes of this Recommendation, the following definitions apply.

331 basic telecommunication service: A bearer service or teleservice. The term “bearer service” and “teleservice”
are defined in 2.2/1.112 [3], definitions 202 and 203.

332 called user: The called user is the user to whom an incoming call is offered.

333 calling user: The calling user is the user initiating an outgoing call at the originating interface.
334 invoke component: See 8.2.3.1.1/Q.932 [4].

335 network: The DSS 1 protocol entity at the network side of the user-network interface.

3.36 no transfer mode: This indicates that the charging function is done at the originating side when the Reverse
Charging is invoked.

337 regect component: See 8.2.3.1.1/Q.932 [4].
3.38 return result component: See 8.2.3.1.1/Q.932 [4].
339 return error component: See 8.2.3.1.1/Q.932 [4].

3.3.10 service, telecommunications service: See 2.2/1.112 [3], definition 201.
3.3.11 supplementary service: See 2.4/1.210 [8].

3312 transfer mode: This indicates that the charging function is done at the destination side when the Reverse
Charging is invoked.

3.3.13 user: The DSS 1 protocol entity at the user side of the user-network interface.

34 Abbreviations

For the purposes of this Recommendation, the following abbreviations are used.
Fac Facility information element
INV Invoke component

Not.ind. Notification indicator information element
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N(R) “Reverse charging (For the rest of the call)” notification description

N(W) “Reverse charging (Whole call)” notification description
RE Return Error component
RR Return Result component

REV Reverse Charging
REV-I REVIndication operation
REV-R  RequestREV operation

REV-T  REV-T-Status operation

35 Description

CaseA

This supplementary service allows a calling user, on a per-call basis, to request reverse charging at call set-up time and
the called user to accept or reject the charges.

If the REV supplementary service request is rejected by either the network or the called user, the call shall be cleared.
When the calling user does not explicity request reverse charging, the calling user is charged as normal.

In order to use this supplementary service, the calling and the called users need to have the capability to request and
accept respectively the REV supplementary service.

CaseB

This supplementary service allows a calling and a called user, to request reverse charging during the active phase of the
call. When the calling user requests this supplementary service, the called user is allowed to accept or reject the charges.

If the REV supplementary service request is rejected by either the network or the called user, the call remains unaffected.

With this supplementary service, the usage-based charges are charged to the called user from the moment of the
acceptance of the request.

In order to use this service, the calling and the called users need to have the capability to request and accept respectively

the REV supplementary service if this service is requested by the calling user and the called user, needs to have the
capability for requesting the REV supplementary service if this service is requested by the called user.

CaseC

This supplementary service allows a called user before disconnection of the call, to request reverse chargihg for the
entire call.

If the REV supplementary service request is rejected, the call remains unaffected.
When a called user does not explicitly request the REV supplementary service, the calling user is charged as normal.
With this supplementary service, the usage-based charges are charged to be called user from the beginning of the call.

In order to use this supplementary service, the called user needs to have the capability for requesting the REV
supplementary service.

CaseD

This supplementary service allows the called user to be charged for all incoming calls, or all incoming calls for a
predefined set of basic service. No user request is required.
Documents
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3.6 Operational requirements

36.1 Provision/withdrawal

The provision of one or more of the Cases A-D is a network option.

The calling user does not need to subscribe to this supplementary service.

This supplementary service is provided either by a called user’s subscription or it is generally available.

Call-by-call reverse charging and unconditional reverse charging are performed under the following condition:

a) Call-by-call reverse charging (Cases A-C). Selection of called user’s subscription or generally available is
a network matter.

b) Unconditional reverse charging. Only provision by called user’s subscription should be provided, because
the called user cannot reject reverse charging in this case.

If the REV supplementary service is provided at a coincident S and T reference point, then it shall be provided on a per
ISDN numbers basis.

36.2 Requirements on the originating network side

The normal procedures of Recommendation Q.931 [5] apply, the extensions are defined below.
Case A

The originating network shall be able to handle this supplementary service as described in 3.9.2.1.
CaseB

The originating network shall be able to handle this supplementary service as described in 3.9.2.2.
CaseC

No special requirement exists, except for the calling user notification.

CaseD

No special requirement exists, except for the calling user notification.

363 Requirementson the destination network side

Case A

The destination network shall be able to handle this supplementary service as described in 3.9.2.1.
CaseB

The destination network shall be able to handle this supplementary service as described in 3.9.2.2.
CaseC

The destination network shall be able to handle this supplementary service as described in 3.9.2.3.

CaseD

The destination network shall be able to handle this supplementary service as described in 3.9.2.4.

3.7 Coding requirements

371 M essages

Depending on the requested REV Case, basic call control messages as well as the FACILITY and the NOTIFY messages
may be used for operation of the REV supplementary service. Documents
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3.7.2 Additional information e ements

3.7.2.1 Coding of the Facility information element

Tables 3-1 and 3-2 show the definition of the operations required for the REV supplementary service using ASN.1 as
specified in Recommendation X.208 [6] and using the OPERATION macro as defined in Figure 4/X.219 [7].

The formal definition of the component types to encode these operations is provided in Recommendation Q.932 [4].

The inclusion of componentsin a Facility information elementsis defined in 8.2.3/Q.932 [4].

3.7.2.2 Coding of the Natification indicator information element

The Notification indicator information element is used in Case B (requested by the called user), Case C and Case D for
reverse charging notification; the network sends this notification to the calling user. See Table 3-3.

TABLE 3-1/Q.956

Coding of thefacility infor mation element for the REV supplementary service
when provided at the coincident Sand T reference point

Rever se-Char ging-Service-Oper ations-and-Errors{ ccitt recommendation ¢ 956 rever se-charging (3)
" operations-and-errors (1) }

DEFINITIONS n=
BEGIN
EXPORTS RequestREV, REVIndication, Userlgnored, REVIsAlreadyRunning;
IMPORTS OPERATION, ERROR
FROM
Remote-Operation-Notation { joint-iso-ccitt remote-oper ations (4) notation (0) }
user NotSubscribed, rejectedByNetwork, rejectedByUser, notAvailable,
invalidCallState, basicServiceNotProvided,
supplementarySer vicel nter actionNotAllowed, resour ceUnavailable,
proceduralError,
FROM
General-Error-List { ccitt recommendation g 950 general-error-list (1) };

RequestREV ::= OPERATION
ARGUMENT case Case
RESULT
ERRORS{
user NotSubscribed, rgj ectedByNetwork, rej ectedByUser, notAvailable,
invalidCall State, basicServiceNotProvided,
supplementaryServicel nter actionNotAllowed, resourceUnavailable,
proceduralError, Userlgnored, REVIsAlreadyRunning }
REVIndication ::= OPERATION

Case ::= ENUMERATED { caseA(1), caseB(2), caseC(3) }
requestREV RequestREV ::=60

REVIndication ::= OPERATION

rEVindication REVIndication ::=61

Userlgnored ::= ERROR

REVIsAlreadyRunning ::= ERROR

userlgnored Userlgnored ::=45

rEVIsAlreadyRunning REVIsAlreadyRunning ::=49

END -- of Reverse-Charging-Service-Operations
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TABLE 3-2/Q.956

Coding of the Facility information element for the REV supplementary service
(for interworking with private | SDNs)

Rever se-Char ging-Service-Private-Networ ks-Operation { ccitt recommendation q.956
rever se-char ging (3) private-networks-operation (2) }

DEFINITIONS =
BEGIN
EXPORTS REV-T-Status;
IMPORTS OPERATION, ERROR
FROM
Remote-Oper ation-Notation { joint-iso-ccitt remote-operations (4) notation (0) }:
REV-T-Status ::= OPERATION

ARGUMENT status Status
Status ::= ENUMERATED { wholeCall(1), for TheRestOfTheCall(2) }

rEV-T-Status REV-T-Status::= 62

END -- of Reverse-Charging-Service-Private-Networ ks-Operation

TABLE 3-3/Q.956

Codepoint in the Notification indicator information element
for the REV supplementary service

Notification description (octet 3)

Bits

7654321

1101110 Reverse charging (Whole call)
1101111 Reverse charging (For the rest of the call)

3.8 State definitions

The following states are used in the dynamic description (SDL):

REV idle: The REV supplementary service has not been requested.

REV request: The REV supplementary service request has been made and is waiting for aresponse.
REV indication: A message with a RequestREV invoke component has been received.

REV active: The REV supplementary service is active, i.e. the REV request has been positively acknowledged by the
network.

These states are specified for the purpose of the protocol definition, they need not be provided in an implementation.

39 Signalling procedures at the coincident Sand T reference point

391 Activation/deactivation/registration

Not applicable. Documents
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392 I nvocation and oper ation
3921 CaseA
3.9.21.1 Normal operation

3.9.21.1.1 Actionsat theoriginating local exchange

To request REV Case A, the calling user shall send to the network a SETUP message including a RequestREV invoke
component indicating Case A in the Facility information element. The originating local exchange, receiving this request
in a SETUP message, shall check if this supplementary service can be provided, e.g.:

— supplementary service interaction is allowed (see 3.12);

— Signalling System No. 7 supports this supplementary service.

If these checks are successful, the originating local exchange, forwards this information towards the network side, in
association with the basic call request.

39.21111 Reception of REV acceptance

When the originating local exchange receives, from the network, the indication that the call and the REV supplementary
service are accepted by the called user, it shall send to the calling user a CONNECT message including the RequestREV
return result component in the Facility information element.

The calling user shall not be charged for this call.

If Case D applies at the called side, the originating local exchange receiving this indication from the network, shall send
to the calling user in the CONNECT message including, in addition to the RequestREV return result component, the
notification description “Reverse charging (whole call)” in the Notification indicator information element (see 3.12.21).

3.9.21.1.1.2 Reception of acall releaseindication

When the originating local exchange receives, from the network, a call release indication, it shall send to the calling user
a DISCONNECT message with the Facility and Cause information elements indicating respectively the error (if any) and
cause received from the network.

39.211.2 Actionsat the destination local exchange

3.9.2.1.1.21 Network actions

When the destination local exchange receives, from the network, a call set-up indication including the REV
supplementary service request, it shall check (in addition to basic call control procedures):

— the REV Case D does not apply;

— the called user subscription exists (optional).

If these checks are successful, the destination local exchange shall send, to the called user, a SETUP message including
RequestREV invoke component indicating Case A in the Facility information element.

T'hen, basic call control procedures apply (see clause 5/Q.931 [5]).

3;9.2.1.1.2.1.1 REV and call acceptances

When the destination local exchange receives a CONNECT message with the Facility information element indicating the
RequestREYV return result component, it shall send this information towards the calling user and the called user shall be
charged for this call.

If Case D applies for this call, the destination local exchange shall not send the REV supplementary service request to
the called user; and, receiving a CONNECT message from the called user, the destination local exchange shall generate
the REV return result component and the REV natification, and send this information to the network in association with
the call acceptance indication (see 3.12.21).

39.211.212 Call or REV refusal

When the destination local exchange receives from the called user, as a result of REV refusal, one or multiple clearing
messages with the Facility and Cause information elements indicating an error and a cause it shall send this information

towards the calling user. Documents
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If multiple clearing messages are received, the network shall retain the Facility information element along with the cause
retained, according to 5.2.5.3/Q.931 [5] until the clearing procedures are completed.

If the network retains the Facility information element, the following procedures shall apply. In the event that the cause

received from the called user is returned towards the calling user, the associated Facility information element shall also

be returned. If there are multiple clearing messages containing causes of equal priority, the first Facility information

element contained in the clearing messages shall be sent towards the calling user. If any of the clearing messages with

the highest priority causes do not contain the Facility information elements and this cause value is #29 “Facility
rejected”, the error value “rejectedByUser” shall be sent towards the calling user. If any of the clearing messages with
the highest priority causes do not contain a Facility information element and the cause value received from the called
user is not #29 “Facility rejected”, the error value “basicServiceNotProvided” shall be sent towards the calling user.

3.9.2.1.1.2.2 User actions

If the called user accepts the call and accepts to be charged, it shall send a CONNECT message with the Facility
information element indicating the RequestREV return result component.

If the called user does not accept to be charged, it shall send a call clearing message with the Facility and Cause
information elements indicating respectively the error value “rejectedByUser” and cause value #29 “Facility rejected”.

If the called user does not accept the call, basic call control procedures apply (see 5.2/Q.931 and 5.3/Q.931 [5]).

3.9.21.2 Exceptional procedures

The general exceptional procedures are described in 6.3.6/Q.932 [4] and exceptional procedures specific for the REV
supplementary service are described below.

392121 Reection of the request

If the REV supplementary service request is rejected by either the network or the called user, the network shall initiate
call clearing procedures in accordance with clause 5/Q.931 [5], the DISCONNECT message sent to the calling user shall
include one of the following RequestREV return error values in the Facility information element and one of the
following Cause values:

i)  Regection by the network

— If the network supports but cannot provide this supplementary service (e.g. in case of limited
signalling capability); the first clearing message sent by the network to the calling user shall include
the error value “resourceUnavailable” and the Cause value #29 “Facility rejected”.

— If the called user subscription option is not met; the DISCONNECT message sent by the network to
the calling user shall include the error value “userNotSubscribed” and the Cause value #29 “Facility
rejected”.

— If supplementary service interaction is not allowed (e.g. the calling user requesting the REV
supplementary service and the CONF supplementary service in the SETUP message, see 3.12),
the DISCONNECT message sent to the calling user shall include the error value
“supplementaryServicelnteractionNotAllowed” and the Cause value #29 “Facility rejected”.

i) Rejection by the called user

— If the called user accepts the call but ignores the REV supplementary service request and does not
include the REV return result component in the CONNECT message (selected for the call), the
network shall send to the calling user, a DISCONNECT message including the error value
“userlgnored” and Cause value #29 “Facility rejected”.
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