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Foreword (This foreword is not part of American National Standard T1.118-1992.)

This document is entitled American National Standard for Telecommunica-tions — Signalling system number 7 (SS7) —
Intermediate signalling network identification (ISNI). ISNI is a network capability that allows an application process in an
origination network to specify intermediate signalling networks for non-circuit-associated signalling messages, or to
notify an application process in the destination network about such intermediate signalling network(s), or to do both.
ISNI has been developed for use between U.S. networks to meet the anticipated needs and applications of those
entities. This standard is the result of extensive work by members of the T1S1.3 Working Group on U.S. Standards for
Common Channel Signalling.

This standard is intended for use in conjunction with American National Standard for Telecommunications — Signalling
system number 7 (SS7) — Signalling connection control part (SCCP), ANSI T1.112-1992. It should be noted, however,
that the procedures specific to this standard are extensions beyond ANSI T1.112-1992.

Future control of this document will reside with Accredited Standards Committee on Telecommunications, T1. This
control of additions to the specification, such as operational requirements, will permit compatibility among U.S.
networks. Such additions will be incorporated in an orderly manner with due consideration to the CCITT-layered model
principles, conventions, and functional boundaries.

There are two annexes in this standard. Annex A is normative and is considered part of this standard. Annex B is
informative and is not considered part of this standard.

Suggestions for improving this standard will be welcome. They should be sent to the Exchange Carriers Standards
Association, 1200 G Street, NW, Suite 500, Washington, DC 20005.
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AMERICAN NATIONAL STANDARD ATIS-1000118.1992 (R2010)
American National Standard

for Telecommunications —

Signalling System Number 7 (SS7) —
Intermediate Signalling Network
Identification (ISNI)

1 Scope, purpose, and application

The Intermediate Signalling Network Identification (ISNI) capability allows an application process in the origination network to
specify intermediate signalling network(s) for non-circuit-associated signalling messages, or to notify an application process in
the destination network about such intermediate signalling network(s), or to do both. ISNI may be invoked by a variety of
services.

The end user can interact with an end user service that may invoke the ISNI capability. The specific end user service that
invokes ISNI is not within the scope of this capability description. The ISNI capability is therefore not visible to the end user, but
allows an end user service to take place. Thus, there is a “layering” of services and capabilities, and the visible end user
services may need the ISNI capability to complete. The specification of the intermediate signalling networks or the decision to
request that the application process in the destination network be notified about the intermediate networks may be determined
by end users or networks.

2 Normative reference

The following standard contains provisions which, through reference in this text, constitute provisions of this American National
Standard. At the time of publication, the edition indicated was valid. All standards are subject to revision, and parties to
agreements based on this American National Standard are encouraged to investigate the possibility of applying the most
recent edition of the standard indicated below.

ANSI T1.112-1992, Telecommunications — Signalling System number 7 (SS7) — Signalling Connection Control Part (SCCP)

3 Definitions

3.1 end user: The end user is the subscriber to one or more services that utilize the ISNI capability.

3.2 origination network: This network is the signalling network that initiates a non-circuit-
related message using the ISNI capability.

3.3 destination network: This network is the signalling network that receives a non-circuit-
related message containing ISNI information. This network may send subsequent messages based on the received ISNI
information.

3.4 intermediate network: This network is a signalling network, between the origination and destination networks, traversed
by a non-circuit-related message.l)

3.5 constrained routing information: If a message arriving at an ISNI-capable STP includes constrained routing
information, the constrained routing information indicates one or more networks that the message will traverse. The
constrained routing information may or may not indicate every network in the message path. It may or may not also indicate
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the origination network (if the message is still in the origination network) or the destination network. The ISNI-capable STP
receiving the message uses the constrained routing information to select and direct the message toward the explicitly indicated
network. This instruction will be followed; hence the term “constrained.” If this instruction is not followed, the message fails. As
a message traverses a network indicated in the constrained routing information, this information is altered to indicate the
network has now been traversed.

3.6 suggested routing information:2)  If a message entering an intermediate network includes suggested routing
information, the suggested routing information recommends the next network in the message path. This instruction may or may
not be followed.

3.7 notification information: The ISNI natification function delivers information about the network(s) transited by a message
to the signalling node that terminates the signalling message. It allows the terminating Signalling End Point (SEP) to send any
desired reply message(s) through the same (sequence of) intermediate network(s). The notification information consists of a
list of network codes. This list could consist of a logged record of the actual networks transited by a signalling message
(identification information) or it could be a list of networks that a particular network entity requests be traversed by the message
(anticipation information). The list of network codes may or may not include every network in the path, but will include enough
information to fully determine the path. Notification information consists only of network codes as opposed to point codes for
particular network nodes.

3.8 identification information: Identification information is a form of notification information that consists of the
documentation of the actual sequence of intermediate networks traversed by a signalling message. The documentation of the
sequence of networks traversed may also include the origination and destination networks. The documentation that the
message traversed a given network is performed by that network itself. Intermediate networks that are not ISNI-capable are
not identified. ISNI identification information can be used to force a return error message, destined for the originating SEP, to
transit the same intermediate network(s) as the original message.

3.9 anticipation information: Anticipation information is a form of notification information that consists of the
documentation of the sequence of networks requested by some network entity. It is delivered to the destination SEP.
Anticipation information differs from identification information in three ways:

a) itis placed in the message, in its entirety, by the origination network;
b) it may or may not include information about all intermediate networks in the path that have the ISNI capability;
c) it may include information about non-ISNI capable networks.

3.10 branch point: A branch point is a network point where two or more possible routes through different intermediate
networks from the origination network to destination network physically diverge. A branch point may occur in any network
except the destination network.

3.11 convergence point: A convergence point is a network point at which two or more possible routes through different
intermediate networks from the origination network to destination network converge. A convergence point may occur in any
network except the origination network. A convergence point for a message transiting in one direction is a branch point for a
message transiting in the opposite direction.

3.12 specification: Specification of a network occurs at the originating node when the application inserts the code(s) of the
desired network(s) into the ISNI routing information in a message. This information will normally include the code of at least
one selected network.

3.13 specification point: The specification point is the node in the originating network where specification occurs.

3.14 selected network: For a particular message path, any intermediate network between a branch point and a
subsequent branch point or convergence point is a selected network.

3.15 explicit selection: Explicit selection of a network is an ISNI routing function. The explicit selection of a network is
driven by the appearance of that network’s code in the constrained routing information.3)



3.16 selection point: The ISNI selection process occurs at a selection point. The selection process provides the routing
function that directs the message into a selected network. A selection point may or may not be a branch point. A branch point
may not be required to be a selection point.

3.17 single selection scenario: The single selection scenario is defined by its physical topology, which has exactly one
branch point in the message path. An example is shown in figure 1. Note that one path from SEP X to SEP Y contains more
than one intermediate network. However, once any one of the selected intermediate networks is chosen toward which the
signalling message will be forwarded (in an effort to send a signalling message from SEP X to SEP Y), the entire sequence of
networks to be traversed is determined. If SEP X routes a signalling message to intermediate network C, the message must
traverse intermediate network D to reach SEP Y. In accordance with the definition of selection, the selection could be either
implicit or explicit. The choice is to route the message to either:

— intermediate network A;
— intermediate network B, or;
— intermediate networks C and D.

3.18 multiple selection scenario:4) The multiple selection scenario is defined by its physical topology, which has more
than one branch point in the message path.

4 Description of network capability

4.1 General description

The ISNI capability provides the functionality to route non-circuit-related signalling messages through selected intermediate
networks and the independent functionality to inform an application of the intermediate networks traversed by the message.
The end user will interact with an end user service that may invoke the ISNI capability. The specific end user service that
invokes ISNI is not within the scope of this capability description.

4.2 Procedures
4.2.1 Provision/withdrawal

From an end user’s viewpoint, services requiring specific intermediate network routing or notification, or both, can be realized
through the use of ISNI. An end user cannot directly subscribe to ISNI, but may subscribe to an end user service that uses the
ISNI capability.

4.2.2 Normal procedures
4.2.2.1 Activation/deactivation

Activation/deactivation may be done either on a service-by-service basis or on a network basis in the origination and
destination networks. Activation/deactivation is on a network basis in the intermediate network.

4.2.2.2 Invocation and operation

Invocation and operation of this network capability will be handled by the application process.
4.2.3 Exceptional procedures

4.2.3.1 Activation/deactivation

None identified.

4.2.3.2 Invocation and operation

None identified.

4.2.4 Alternate procedures

4.2.4.1 Activation/deactivation



None identified.

4.2.4.2 Invocation and operation

None identified.

4.3 Interworking considerations

None identified.

4.4 Network capabilities for charging

Not applicable.

4.5 Interactions with supplementary services
Not applicable.

4.6 SDLs

The SDL diagram for the user is shown in figure 2.

5 Functional capabilities and information flows

5.1 Functional entity model

The Intermediate Signalling Network Identification (ISNI) capability allows an application process in the origination network to
specify a (sequence of) intermediate signalling network(s) for the purpose of routing a non-circuit-related signalling message
and independently to request that networks in the message path identify themselves to an application in the destination
network. ISNI also allows the application process to send a list of intermediate signalling networks anticipated to be transited
by the message to an application in the destination network. The ISNI capability may be invoked by specific services.

The specification of the (sequence of) intermediate network(s) will be determined by the origination network. If ISNI routing is
used, the route is “constrained.” At each branch point in the end-to-end message path, where two or more possible routes
between the origination and destination network diverge, ISNI-constrained routing provides the capability to direct the message
along one particular path.5)

Constrained routing information, if present, will include the network(s) specified by the originating application and will allow
ISNI-capable STPs in the message path to progress the message through the desired (sequence of) intermediate network(s).

Notification information, if present, will carry the identity of one or more networks in the message path to the application
receiving the message. This will allow the terminating application, if required, to return response messages along the same
sequence of intermediate network(s), but in reverse order.

The ISNI capability allows the transfer of non-circuit-related messages in the forward and backward directions through the
same (sequence of) intermediate network(s). Referring to figure 1, if specification or anticipation information relating an
intermediate network to a particular service exists, it must exist at signalling point X. In the single selection scenario, the
originating application chooses among intermediate networks A or B or (C and D). If network C is chosen, then the choice of D
is determined. In this case, the ISNI notification information, if present, will convey the identity of network C or networks C and
D. Similarly, if network D is chosen, then the choice of C is determined. In this case, the ISNI notification information, if
present, will convey the identity of network D or networks C and D.

If the originating application has set an option that requests “return of undelivered messages,” then, in the event of a routing
failure, message return procedures shall be initiated. If constrained routing had been invoked, the message return shall be
constrained through the same (sequence of) network(s) in the reverse direction as used in the forward direction.

5.1.1 Description of origination network functional entity

The origination network is a network that will invoke the ISNI capability. The origination network is the source of any
constrained routing information and any anticipation information. Should both pieces of ISNI information be included by the
origination network, each will contain the network code of at least one selected network. Therefore, there may be some
duplication in the information carried for the independent purposes of ISNI-constrained routing and anticipation.



The origination network requires the use of a Signalling End Point (SEP) and may also require the use of Signal Transfer
Points (STPs).

5.1.2 Description of destination network functional entity

The destination network is a network that will terminate incoming messages from an intermediate network and may route
response messages based on the ISNI notification information received in the incoming message if the application requires it.

The destination network includes an SEP and may also include STPs.
5.1.3 Description of intermediate network functional entity

The intermediate network is a network used while routing non-circuit-related messages between origination and destination
networks. For ISNI-constrained routing, the originating application specifies one or more intermediate networks. The selection
process is the routing function that directs the message through the branch point, toward the next specified network. If the
constrained routing information specifies more than one intermediate network, ISNI-constrained routing will be used by ISNI-
capable nodes to progress the message. Additional intermediate networks (not in the list) may also be determined as the result
of implicit relationships between networks to eventually reach the destination network. If an intermediate network recognizes
that identification is requested, it should insert its own network code in the message.

An intermediate network only requires the use of STPs.
5.2 Information flow model

When the query-originating node in an origination network receives an ISNI invocation from an application process, the ISNI
function shall (a) incorporate the constrained routing information if it is requested, (b) add anticipation information if the
anticipation function is requested, and (c) mark for identification if identification is requested. Finally the ISNI function shall
route the message toward the network whose code is first in the constrained routing information, if constrained routing is
invoked. If an ISNI-capable node in the routing path receives the message with constrained routing information specifying a
further network(s), that node will route the message toward the (next) specified network using ISNI procedures. If the
identification function is requested, and the code of the current network is not already present, it shall be inserted by the node.

If anticipation information is provided, it is carried unchanged to the destination application. When the destination network
receives the message, it should use the ISNI notification information to route the response messages through the specified
(sequence of) intermediate network(s), if required.

5.2.1 Invoking the routing function

The originating application invokes the optional ISNI routing capability at the SEP and provides the constrained routing
information for the message. The message is routed from the SEP through the origination network and via the selected
intermediate network(s) to the destination network.

5.2.2 Invoking the notification function

When the origination network application invokes the optional ISNI notification capability at the SEP, it provides anticipation
information about the chosen intermediate network(s) for the non-circuit-related signalling message, or it indicates the
message should be marked for identification, or it does both. If the message is marked for identification, each ISNI-capable
network in the message path adds its network code to the identification (notification) information. Notification information is
delivered to the destination application.

5.2.3 Activating and deactivating the ISNI capability

The ISNI functions are network based. Therefore, activation and deactivation of the ISNI functions are network implementation
and provisioning activities that are done in each network.

5.2.4 Exceptional procedures

If an ISNI-capable node cannot deliver a message to its proper destination through the specified (sequence of) intermediate
network(s), or if the constrained routing information is found to be incorrect, and a negative acknowledgment needs to be
returned, then the negative acknowledgment should be sent through the (reverse sequence of) intermediate network(s)
received in the ISNI identification information in the original message. In other instances of message discard, normal SS7
exceptional procedures for non-circuit-related messages apply.



5.3 Allocation of functions to equipment

Table 1 illustrates the ISNI functions performed by the origination SEP, STPs, and the destination SEP.

Figure 3 is the SDL diagram for the SEP at the origination or destination network. Figure 4 is the SDL diagram for the STP.
5.4 Limiting assumptions

— The ISNI routing and noatification functions may be independently invoked by the originating application on a per-
message basis;

— The procedures and data described here are for the single selection scenario (using ISNI-constrained routing or
notification, or both) and are extensible to the multiple selection scenario;

—  Suggested routing and multiple selection are for further study.

6 Protocol and procedures
The SDLs for the protocol and procedures are described in annex A. Annex B provides some examples of the ISNI protocol
and procedures.
6.1 Protocol and procedural assumptions
— No changes are needed to the interface between the SCCP and the MTP;

— The ISNI identification information is carried in the optional SCCP ISNI parameter in an Extended Unitdata (XUDT)
message;

— ISNI information in the optional SCCP ISNI parameter serves the dual purpose of “identifying” networks as well as
providing information that may help in the routing process. Thus, while the data is contained in one parameter, the functions
of “identification” and “routing” are kept separate;

— The procedures at an SCCP relay node are consistent for all networks (i.e., origination, intermediate, and destination)
and for all messages;

— The ISNI identification information, if present in the original message, may be used to route the XUDTS message
through the same (series of) intermediate network(s), in reverse order;

— The identification function should not be performed on the XUDTS message. Therefore, the Mark for Identification
Indicator in the XUDTS message should be ignored.

6.2 Formats of the ISNI parameters
6.2.1 Format of the optional TCAP signalling networks identifier parameter

The use of the optional TCAP Signalling Networks Identifier Parameter (SNIP) is described in 6.4.

Each network ID, as shown in figure 5, consists of two binary octets. For a small network, the network ID consists of the one-
octet network identifier and the one-octet cluster identifier that are common to all SS7 point codes in the small network. For a
large network, the network ID consists of the one-octet network identifier that is common to all SS7 point codes in the large
network. The second octet (cluster identifier) is coded all zeros.6)

The network and cluster identifiers of each network should be inserted into the parameter in the order the originating SEP
anticipates the networks will be traversed. A maximum of five network IDs can be included in the SNIP.

6.2.2 Format of the SCCP ISNI parameter

The ISNI parameter format is given in the following two figures. Figure 6 shows the Type 0 format (indicated by bit 5 of the
routing control Indicator, octet 1). Figure 7 shows the Type 1 format. For the Type 0 format, the list of network IDs begins with
the second octet. For the Type 1 format, the routing control extension octet is added and the list of network IDs begins with the



third octet. Bits 1 and 2 in the routing control extension octet are reserved for network-specific routing control. The format of
the ISNI routing control indicator is given in figure 8.

The Network ID is fixed at two octets. For large networks, the first octet is the NID in the SS7 Point Code and the second octet
is coded with all zeros.8) For small networks, two octets are required to identify the network.

6.3 Procedures for ISNI-constrained routing

6.3.1 Actions at the origination SEP

When the SCCP at the originating node receives an N-UNITDATA request primitive from the application containing the
following ISNI information elements, the SCCP understands this as a request to format an XUDT message that includes the
optional SCCP ISNI parameter with the specified information.

— Type of routing indicator: These indicators may take the values “constrained,” “suggested,” or “neither.” (Suggested
routing is for further study.)

— Identification indicator: These indicators may take the values “identify networks” or “do not identify networks.”
— Type of ISNI indicator: These indicators may be set to “Type 0 ISNI” or “Type 1 ISNL.”

— Counter: This value may be set to zero or one by the originating application as it provides an imaginary “pointer” that is
used to locate routing and identification information. If the originating application provides the identification for its own
network, then the counter should be set to one. Otherwise, the counter should be set to zero.

— List of NIDs: This is a list of network IDs. The list may be empty when the message leaves the origination node if
constrained routing is not requested. If the message route is to be constrained, then the originating application will include
the NID(s) of the “specified” intermediate network(s) in the constrained routing information of the message.

All of the information above must be provided if the originating application requests ISNI constrained routing, or ISNI
identification, or both. The detailed format of the ISNI parameter is shown in 6.2.2.

If return on error is set in the XUDT message and if ISNI routing is desired by the originator for the XUDTS message, then the
calling party address of the XUDT message must indicate routing on global title.

The message is then sent to a SCCP relay node for global title translation (GTT).7)

6.3.2 Actions at an ISNI-capable SCCP relay node
6.3.2.1 Invocation of the ISNI routing function

When the SCCP XUDT message containing the ISNI parameter is received at an ISNI-capable SCCP relay node, the routing
control indicator of the ISNI parameter is examined to determine if the “type of routing indicator” is set to “constrained routing.”

If the “type of routing indicator” is set to “constrained routing” and if the Type 1 format is used, routing may be network-specific.

In the following, octet numbers in curly brackets ({ }) refer to the Type 0 format. Numbers in square brackets ([ ]) refer to the
Type 1 format.

Since each NID is fixed at 2 octets, the counter in the routing control indicator aids the SCCP relay node in locating an
imaginary “pointer” at the beginning of the{2 + 2P}th [3 + 2P]th octet of the ISNI parameter, where P is the value of the counter.
The “pointer” is used to determine which NIDs should be used for routing and which NIDs should be considered identification
information. The information below the “pointer” (i.e., the {2 + 2P}th [3 + 2P]th octet through the end of the parameter) is used
for routing purposes while the information above the “pointer” (i.e., up to, but not including the {2 + 2P}th [3 + 2P]th octets) is
identification information. Note that, if P = 0, there is no identification information in the message.

The following decision-making process is used by the SCCP relay node to perform ISNI routing:

a) The SCCP relay node checks the first NID after the “pointer,” i.e., octets {2 + 2P}th [3 + 2P] and {3 + 2P} [4 + 2P],
where P is the value in the counter field. If this NID is the same as the NID in the PC of this node, then the “pointer” is
advanced by incrementing the value in the counter field by one;



b) Step 1 is repeated. If this NID is also the same as the NID in the PC of this node, then error handling procedures are
initiated;

c) If the first NID after the pointer is not the same as the NID in the PC of this node, then this NID will be used as a “key”
to “select” a DPC that will forward the message to another node along the path toward (or in) the specified network.8)

ISNI-constrained routing results in the “selection” of a PC that is used as the DPC in the routing label of the transmitted
message;

d) If there is no NID present after the “pointer,” then routing will be performed based on the called party address, as
described in chapter T1.112.4 in ANSI T1.112.

If the “type of routing indicator” in the ISNI parameter is set to “neither” (indicated by the C/S/N bits of the routing control
indicator), then ISNI routing will not be performed. Therefore, routing will be performed based on the called party address, as
described in chapter T1.112.4 of T1.112.

6.3.3 Actions at a not-ISNI-capable SCCP relay node

When a not-ISNI-capable node?) receives an SCCP XUDT message with a “pointer to an optional part,” it performs routing
based on the SCCP called party address, as described in chapter T1.112.4 of ANSI T1.112. There may be an “implicit
relationship” between this network and some succeeding network in the message path. In this case, the GTT tables are
configured to derive the DPC of a node in that particular succeeding network from the particular global title in the message.

The node shall, at least, be able to recognize the XUDT message type and transmit another XUDT message with the ISNI
optional parameter(s) unchanged. Otherwise, the XUDT message will be discarded.

6.3.4 Actions at the destination SEP

The destination SEP does not perform any ISNI-routing functions. When the destination node receives a SCCP XUDT
message containing the ISNI parameter, the received ISNI parameter carried there is sent up to the SCCP user as parameters
in the N-UNITDATA indication primitive.

6.3.5 Error conditions

The following error conditions, which are specific to ISNI routing, would cause the error handling procedures to be invoked.
— The same NID appears two consecutive times in the list of NIDs;
— The message cannot be routed toward the network(s) specified in the constrained routing information;
— Aninvalid ISNI routing request (e.g., suggested routing requested or network specific routing error) is received.

Other non-ISNI-specific problems (such as a hop counter violation, unauthorized message, or message incompatibility) would
also invoke SCCP error handling procedures.

6.4 Procedures for anticipation

This subclause specifies procedures for using the Transaction Capabilities Application Part (TCAP) to provide ISNI anticipation
information. Invocation of ISNI, selection of which intermediate networks will be traversed, and the determination of which
network identities should be included in the anticipation information are beyond the scope of these procedures.

6.4.1 Actions at the origination SEP

The service providing application invoking ISNI determines one or more intermediate network identities and inserts these as
Network IDs in the SNIP shown in 6.2.1.

The application at the SEP inserts the SNIP into at least one component of the message to be sent. The number of
components in a message that contain the SNIP is determined by the sending application.

6.4.2 Actions at an ISNI-capable SCCP relay node

There are no actions specific to the ISNI anticipation notification function at an ISNI-capable SCCP relay node. The TCAP
portion of the message, with the ISNI anticipation information in it, is passed unchanged by a relay node.

6.4.3 Actions at a not-ISNI-capable SCCP relay node



There are no actions specific to the ISNI anticipation notification function at a not-ISNI-capable SCCP relay node. The TCAP
portion of the message, with the ISNI anticipation information in it, is passed unchanged by a relay node.

6.4.4 Actions at the destination SEP

The contents of the TCAP SNIP parameter are passed to the destination application.

6.4.5 Error conditions

The detection of and reaction to erroneous anticipation notification information is specific to the application receiving that
information and is outside the scope of this description.

6.5 Procedures for identification

6.5.1 Actions at the origination SEP

See 6.3.1.

6.5.2 Actions at an ISNI-capable SCCP relay node
6.5.2.1 Invocation of identification function

Conceptually, this identification function follows the ISNI routing process. In the following, octet numbers in curly brackets ({ })
refer to the Type O format. Numbers in square brackets ([ ]) refer to the Type 1 format.

The “mark for identification” indicator in the routing control indicator is examined to determine if the identification function is
requested. If identification is requested, indicated by the value of bit 1 in octet 1, the following decision-making process is
followed to identify a network.

a) If the value of the counter is 0, then any NIDs below the pointer are shifted down two octets and the resulting two empty
octets below the pointer are filled with the NID of this node. Finally, the counter is incremented by one, indicating that the
added NID is identification information. If the parameter length is greater than 14 before the NIDs are shifted, then error
handling procedures are initiated;

or:

a) If the value of the counter is non-zero, the SCCP relay node examines the first NID above the “pointer” (octets {2P} [1 +
2P] and {1 + 2P} [2 + 2P], where P is the value in the counter field). If this NID is the same as the NID in the PC of this
node, then no further identification is required and the ISNI parameter is unchanged;

b) If this NID is not the NID of this node’s PC, then any NIDs below the pointer are shifted down two octets and the
resulting two empty octets below the pointer are filled with the NID of this node. Finally, the counter is incremented by one,
indicating that the added NID is identification information. If the parameter length is greater than 14 before the NIDs are
shifted, then error handling procedures are initiated.

If the “mark for identification” indicator in the ISNI parameter is set to “do not identify networks,” then the ISNI parameter is
transmitted without any change by the identification function.

6.5.3 Actions at a not-ISNI-capable SCCP relay node

The identification function cannot be performed at a not-ISNI-capable SCCP relay node. The node shall, at least, be able to
recognize the XUDT message type and transmit another XUDT message with the ISNI optional parameter unchanged.
Otherwise, the XUDT message will be discarded.

6.5.4 Actions at the destination SEP

When the destination node receives a SCCP XUDT message containing the ISNI parameter, the received ISNI parameter
carried there is sent up to the SCCP user as parameters in the N-UNITDATA indication primitive.

6.5.5 Error condition



The following error condition, which is specific to ISNI notification, would cause the error handling procedures to be invoked:
There are no available fields in the ISNI parameter to add another NID to the list of NIDs when the identification function has
been requested and another NID is to be added to the list.

6.6 Error handling procedures (message return)

When an XUDT message containing the ISNI parameter cannot be transferred to its destination, the message return function
will be initiated, if requested. The purpose of the message return function is to return an Extended Unitdata Service (XUDTS)
message indicating that a message has encountered routing failure and cannot be delivered to its final destination. The
procedure may be initiated, for example, as a result of insufficient translation information or the inaccessibility of a subsystem
or point code.

a) If the undeliverable message is a XUDT message; and

1) the option field is set to “return message on error,” then a XUDTS message is transferred to the Calling Party
Address. (If the message is originated locally, an N-NOTICE indication primitive is invoked.);

2) the option field is not set to “return message on error,” then the message is discarded.
b) If the undeliverable message is an XUDTS message, then the message is discarded.
6.6.1 Procedures for deriving the XUDTS message
The node initiating the message return function should code the XUDTS message with the following information:
— The message type indicates an XUDTS message;
— The return cause field contains the reason for the message return. The possible cause values are:
— no translation for an address of such nature;
— no translation for this specific address;
—  subsystem congestion;
—  subsystem failure;
— unequipped user;
— network failure;
—  network congestion;
— unqualified;

— hop counter violation;

— unable to perform ISNI identification [11111110 (decimal 254)]; t
— redundant ISNI-constrained routing information [11111101 (decimal 253)]; 1
— cannot perform ISNI-constrained routing [11111100 (decimal 252)]; 1

— message incompatibility [11111011 (decimal 251)];

— unauthorized request [11111010 (decimal 250)];

— invalid ISNI routing request [11111001 (decimal 249)]; 1
NOTE -t = ISNI-specific return causes.
— Pointers to the following parameters should be provided:

— called party address;

— calling party address;

— data;



— optional parameter(s);
— The SCCP called party address is based on the calling party address in the XUDT message;
—  The SCCP calling party address is based on the called party address in the XUDT message;
— The data field in the XUDTS message should be identical to that contained in the XUDT message;

— The XUDTS message should contain the ISNI parameter as possibly modified in this node by the ISNI-constrained
routing information, or the ISNI identification functions, or both. The value of the Mark for Identification bit is ignored since
the identification function is not performed on an XUDTS message;

— The XUDTS message should be sent with the hop counter value reset to 15.
6.6.2 Procedures at SCCP relay nodes
6.6.2.1 Actions at an ISNI-capable SCCP relay node
6.6.2.1.1 Invocation of the ISNI routing function

When the SCCP XUDTS message containing the ISNI parameter is received at an ISNI-capable SCCP relay node, the routing
control indicator is examined to determine the setting of the type of routing indicator. If the indicator is set to “Neither,” then
ISNI routing will not be performed. In this case, routing is performed based on the called party address, as described in chapter
T1.112.4 of ANSI T1.112.

If the indicator is set to “constrained,” then ISNI routing will be performed. Since the length of the NID field is fixed (i.e., at 2
octets), the counter in the routing control indicator aids the SCCP relay node in locating an imaginary pointer at the beginning
of the {2 + 2P}th [3 + 2P]th octet of the ISNI parameter, where P is the value of the counter. The pointer is used to determine
which NIDs should be used for routing. The information in the {second} [third] through {1 + 2P}th [2 + 2P]th octets is used for
routing. Note that if P = 0, there is no routing information in the message. In this case, routing is performed based on the called
party address as described in chapter T1.112.4 of ANSI T1.112.

The following decision-making process is used by the SCCP relay node to perform ISNI routing:

a) The SCCP relay node checks the NID in octets {2P} and {1 + 2P} [1 + 2P] and [2 + 2P], where P is the value of the
counter field. If this NID is the same as the NID in the PC of this node, then the pointer is changed by decrementing the
value in the counter field by one;

b) If the value in the counter field is now zero, routing is performed based on the called party address, as described in
chapter T1.112.4 of ANSI T1.112;

c) If the counter field is non-zero and the NID in octets {2P} and {1 + 2P} [1 + 2P] and [2 + 2P] is not the same as the NID
in the PC of this node, then this NID will be used as a “key” to select a DPC that will forward the message along the path
toward (or in) the specified network.

The GTT results in the selection of a PC that is used as the DPC in the routing label of the transmitted message.
6.6.2.1.2 Invocation of the ISNI identification function

A SCCP relay node should not perform the ISNI Identification function on an XUDTS message. The mark for identification bit in
the ISNI parameter is ignored.

6.6.2.2 Actions at a not-ISNI-capable SCCP relay node

When a not-ISNI-capable node receives an SCCP XUDTS message with a “pointer to an optional part,” it performs routing
based on the SCCP called party address, as described in chapter T1.112.4 of ANSI T1.112. There may be an “implicit
relationship” between this network and some succeeding network in the message path. In this case, the GTT tables are
configured to derive the DPC of a node in that particular succeeding network from the particular global title in the message. If
the XUDTS message cannot be routed, then it should be discarded.

The not-ISNI-capable node shall, at least, be able to recognize the XUDTS message type and transmit another XUDTS
message with the ISNI optional parameter unchanged. Otherwise, the XUDTS message shall be discarded.

6.6.3 Actions at the destination node



When an XUDTS message is received at the destination node, an N-NOTICE indication primitive is invoked.



Annex A
(normative)

ISNI SDL



Annex B
(informative)

Examples of ISNI message content

Figure B.1 shows a message path from origination network A, through a branch point STP (2) in the origination network,
passing through two intermediate networks (B and C) to reach destination network D. Tables B.1-B.12 show the pertinent
message content as the messages traverse the networks and are modified by the translating STPs.

In Figure B.1, the digits under each symbol denote the SS7 point code of their respective nodes. The letters denote the ISNI
NIDs corresponding to their respective networks.

In the tables, GT(x) denotes a global title that will eventually be translated to the point code of node x and the appropriate SSN
at that node (denoted SSN = x). For ease of reading, the point code and SSN at a node are assigned the same digit. In
addition, the following abbreviations are used:

CdPA SCCP called party address

CgPA SCCP calling party address

Counter Counter in the ISNI Parameter (range 0 to 7)
List The list of NIDs in the ISNI Parameter

B.1 Constrained routing only

In this example, the originating application constrains the message to traverse networks B and C to reach network D. Including
the NID of network D in the constrained routing list is not necessary to deliver the message to node 9.

B.2 Identification only

In this example, the originating application does not constrain the message route, but the message traverses networks B and
C to reach network D. The originating application requests identification and an ISNI-capable STP in each network inserts its
NID into the list.

B.3 Unconstrained query with anticipation, Unconstrained reply

In this example, the notification information is carried from signalling end point 1 to signalling end point 9 as anticipation
information in the TCAP portion of the query message. No notification information is needed in the reply message. Table B.3
shows the message content as the query message leaves each node.

The queried application receives the anticipation natification information. This information could notify the queried application
that network C was to be transited, that network B was to be transited, or that both networks were to be transited. Assuming
the anticipation information includes the network code of network C, table B.4 shows the message content as the reply
message leaves each node.



B.4 Unconstrained query with anticipation, Constrained reply

In this example, the notification information is carried from signalling end point 1 to signalling end point 9 in the TCAP portion
of the query message. No natification information is needed in the reply message. Table B.5 shows the message content as
the query message leaves each node.

The queried application receives the anticipation notification information. This information could notify the queried application
that network C was to be transited, that network B was to be transited, or that both networks were to be transited. This
example assumes that, since network A used MTP routing to force the query into network B, network A may not be aware of
the existence of network C and has not included network C in the anticipation information in the query. Table B.6 shows the
message content as the reply message leaves each node.



B.5 Unconstrained query with identification, Constrained reply

In this example, the querying application does not include any anticipation notification information in the query. Instead, the
query is marked for identification. Table B.7 shows the message content as the query message leaves each node.

The queried application receives the identification notification information. This information naotifies the queried application that
networks B, C, and D were transited. The queried application could recognize that it is part of network D and exclude this code
from the constrained routing information in the reply message. This example illustrates that there is no harm in including this
network code. If the querying application requires notification information, this may be carried as anticipation information. Table
B.8 shows the message content as the reply message leaves each node.

Note that if identification is requested on the reply message, STP 2 would insert its network code in the message. If network D
is not included in the message as sent from node 9 and identification is requested, STP 7 would insert its network code in the
message.



B.6 Constrained query with identification, Constrained reply

In this example, the querying application constrains the query to transit networks B and C and marks the query for
identification. Figure B.1 shows a message path from origination network A, through a branch point STP (2) in the origination
network, passing through two intermediate networks (B and C) to reach destination network D. Table B.9 shows the message
content as the query message leaves each node.

Note that STP 2 identifies itself, as any other STP in the message path does. To do this, it right-shifts the other network codes
in the parameter to make room for its code. Similarly, STP 7 identifies itself.

The queried application receives the identification notification information. This information naotifies the queried application that
networks A, B, C, and D were transited. The queried application recognizes that it is part of network D and may optionally
exclude this code from the constrained routing information in the reply message, as shown in this example. Similarly, if the
queried application recognizes that network A is the destination network for the reply message, it may exclude the code of
destination network A. Table B.10 shows the message content as the reply message leaves each node.

Note that if identification is requested on the reply message, STP 2 would insert its network code in the message. If network D
is not included in the message as sent from node 9 and identification is requested, STP 7 would insert its network code in the
message.

1) This does not preclude the intermediate network from being an end user service provider. However, this type of end user service is beyond
the scope of this capability description.

2) Suggested routing is for further study.

3) Implicit selection is a non-ISNI function resulting from a signalling relationship between networks such that only the chosen network can be
used to progress the message.

4) Multiple selection is for further study.

5) The ISNI function involves invocation of ISNI-constrained routing and/or ISNI notification (anticipation or identification).
6) The option to code the second octet with a cluster value is for further study.

7) The message is assumed to be addressed to an intermediate node (where GTT occurs), since ISNI is invoked to assure that constrained
routing, identification, or both will occur at one or more intermediate nodes in the message path. At this point, the next network that is required
to be in the message path may be known only through its NID. The GTT process yields either: (a) a full Point Code (PC) in that network, or (b)
the PC of a node between the present node and that network. In the response message, the global title contains a point code and only one
internetwork translation type value may be needed for response messages of this type, regardless of their service type.

8) The presence of the ISNI parameter does not, by itself, imply that the routing will be based on ISNI information. The data in this parameter
serves the dual purpose of containing ISNI routing information as well as identification information if the application has requested “mark for
identification."”

9) In what follows, not-ISNI-capable refers to the inability to parse and interpret the information in the ISNI parameter. It is assumed that the
not-ISNI-capable SCCP relay node is capable of recognizing the XUDT message.

Message MTP SCCP
leaving
node number OPC DPC CdPA CgPA Counter List

1 1 2 GT(9) PC=1, SSN=1 0 B C D
2 2 3 GT(9) PC=1, SSN=1 0 B C D
3 3 5 GT(9) PC=1, SSN=1 1 B C D
4 3 5 GT(9) PC=1, SSN=1 1 B C D
5 5 7 GT(9) PC=1, SSN=1 2 B C D
6 5 7 GT(9) PC=1, SSN=1 2 B C D
7 7 9 PC=9, SSN=9 PC=1, SSN=1 3 B C D
8 7 9 PC=9, SSN=9 PC=1, SSN=1 3 B C D



Message MTP SCCP

leaving
node number OPC DPC CdPA CgPA Counter List
1 1 3 GT(9) PC=1, SSN=1 0
2 1 3 GT(9) PC=1, SSN=1 0
3 3 5 GT(9) PC=1, SSN=1 1 B
4 3 5 GT(9) PC=1, SSN=1 1 B
5 5 7 GT(9) PC=1, SSN=1 2 B C
6 5 7 GT(9) PC=1, SSN=1 2 B C
7 7 9 PC=9, SSN=9 PC=1, SSN=1 3 B C
8 7 9 PC=9, SSN=9 PC=1, SSN=1 3 B C
Message MTP SCCP
leaving
node number OPC DPC CdPA CgPA Counter List
1 1 3 GT(9) PC=1, SSN=1 0
2 1 3 GT(9) PC=1, SSN=1 0
3 3 7 GT(9) PC=1, SSN=1 0
4 3 7 GT(9) PC=1, SSN=1 0
5 3 7 GT(9) PC=1, SSN=1 0
6 3 7 GT(9) PC=1, SSN=1 0
7 7 9 PC=9, SSN=9 PC=1, SSN=1 0
8 7 9 PC=9, SSN=9 PC=1, SSN=1 0
Message MTP SCCP
leaving
node number OPC DPC CdPA CgPA Counter List
9 9 6 GT(2) PC=9, SSN=9 0
8 9 6 GT(1) PC=9, SSN=9 0
7 9 6 GT(1) PC=9, SSN=9 0
6 6 2 GT(1) PC=9, SSN=9 0
5 6 2 GT(1) PC=9, SSN=9 0
4 6 2 GT(1) PC=9, SSN=9 0
3 6 2 GT(1) PC=9, SSN=9 0
2 2 1 PC=1, SSN=1 PC=9, SSN=9 0
Message MTP SCCP
leaving
node number OPC DPC CdPA CgPA Counter List
1 1 3 GT(9) PC=1, SSN=1 0
2 1 3 GT(9) PC=1, SSN=1 0
3 3 7 GT(9) PC=1, SSN=1 0
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