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1 Introduction

The SSME is designed to allow a flexible configuration for the routing, translation,message
manipulation and congestion control for the STP:

It uses an XML format for the configuration with a published schema allowing validation of the
XML before configuration

Configuration is performed based on the incoming linkset
o Multiple linksets can use the same configuration

Screening of inbound messages can be perform based on the following attribute
o MTP - DPC, OPC, NI
o SCCP - Called and Calling Address
o MAP operation code and Map Layer Parameter Contents

SCCP and Map Layer Routing and Manipulation based on the following attributes:
o MTP - OPC, DPC, NI modification of MTP attributes are allowed to be performed on the
transmitted message
o SCCP - Called and Calling Address (modification pre and post can be performed)
o MAP operation code and Map Layer Parameter Contents

MTP Routing and manipulation based on the following attributes
o MTP - OPC, DPC NI, modification allowed on MTP attributes
o Routing can be to another linkset, AS or an API server

GT Title Translations
o SCCP Called and Calling Address can be modified using the same configuration
o Itis also possible to use different configurations for the Called and Calling Address

Allows setting up of congestion control based on predefined license thresholds
o Allows for packets to be dropped/ignored selectively based on the congestion level
system is currently in.
Offers a self-test validation of the XML
o User can produce tests that can be performed by the SSME engine to test the integrity
of the XML configuration in parallel to a running configuration.

Important Note - xml routing file is case sensitive, and all parameters in it must have correct
casing as demonstrated in this guide.

1.1 References

XSD Schema Hyper-link

HTML Hyperlink-link

SVI-MS User Guide

SVI-SG and SVI-STP User Guide
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2 Overview

2.1 Overview

The STP SSME on receipt of an incoming message attempts to be the following actions in order:

Determine whether there is a STP SSME configuration set against the incoming linkset.
If so, perform the following actions

o If the linkset has a congestion-rule associated with it, the message may be ignored at
this point. See the Congestion Control section for details.
o Send the incoming messages to the SSME routing engine. The SSME routing engine will
return on of the following:
= Reject - Return Error to the calling party for SCCP only if the return on error
flag is set
= Ignore - Discard the message
= Route - Sets the route for the outgoing message and then will return to the
SSME routing engine for any GT Transactions
= NoRoute, Match, NoMatch - on all these returns the STP SSME will attempt to
use the internal routing engine set via the MTP resources, it will request from
the STP SSME any GT Translations required for the outgoing message

The flow chart below describes the actions
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2.2 SSME Overview

The SSME engine will process the received MTPL3 (or M3UA/SUA) comparing it against the
configuration supplied in the XML configuration, the SSME can then contain the following result:

Reject Match found; configuration states reject message

Ignore Match found; configuration states ignore message

Route Match found; configuration states route and route is available
NoRoute Match found; configuration states route and route is unavailable
Match Match found; no instruction given by the SSME

NoMatch No match found in the XML

Error Internal engine error

2.3 XML Overview

The XML elements within the schema can be split into sections:

Profiles Used to choose which criteria should be used for matching purposes

Routing Criteria

How to select an outbound route or screen

Outbound Routing

How to send the outbound message linkset / destination

Global Title Translation

Global Title Translations

For more details on the XML contents refer to the Squire Technologies STP SSME Syntax Reference

2.3.1 Profiles

The XML elements used to select the list of entry points based on the linkset.

LinksetProfile Contains a list of entry points to be used to route the message

Linkset Specifies a list of entry points to be used to route the message or a
linkset profile to be used

LsEp Entry point list for a linkset

2.3.2 Routing Criteria

The XML elements used for selecting an outbound route are as follows:

EntryPoint Defines a list of matches to be performed

Match Criteria to a match a message generally

MTPMatch Criteria to for a match based on MTP attributes

SCCPMatch Criteria to for a match based on SCCP / TCAP attributes
CommandList Defines a list of commands that must be performed in order
Command Defines a command to be performed
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2.3.3 Outbound Routing
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The XML elements used for outbound routing (selecting how to route the message to the destination)

are as follows:

RouteEp Defines a route selection process

Route Specifies where to send the message to, this can either be another
linkset or an API server

Routeset Specifies a selection of routes that can be used

2.3.4 Global Title Translation

The XML elements used for selecting an outbound route are as follows:

EntryPoint Defines a list of matches to be performed

GTTMatch Criteria to a match a message generally

CommandList Defines a list of commands that must be performed in order
Command Defines a command to be performed

2.3.5 Congestion Control

These XML elements are used to match and ignore specific messages, when SVI System congestion

reaches specified levels:

congestion-rule

Defines a rule and the type of system congestion level that
it monitors

congestion-level

Defines a level of congestion

SCCPMatch

Within a congestion-level, which messages to match, and
what percentage of them to ignore.
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3 Congestion Control

Congestion rules can be specified so that when received traffic exceeds a threshold, specific
messages are matched and a given percentage of them are ignored (dropped).This can be configured
per <linkset>, but by default it will apply to all linksets on which the SSME file is configured.

Currently (SVI v17.13.0) only

« one overall rule can be configured, with any number of levels and matches within it.
* the <SCCPMatch> element can be used to match messages inside the congestion rule.

3.1 Overview of the Congestion mechanism

When a MPT3 Message is passed to STPSSME for processing

» The incoming linkset is determined.
« if linkset has no rule, continue normal SSME processing.

otherwise

« the configured RX system-congestion-percentage is determined from the SVI system.
* SSME then determines the current congestion-level based on the highest match of threshold-
percent vs system-congestion-percentage.
« if the level has changed
o print the change, and the collected stats from the previous congestion-level (if any) to
SVI log file.
o produce an SNMP-Trap on the incoming linkset (if enabled) containing the same
information.
o delete previous congestion-level stats
o start counting congestion-level stats for the new level.
- for the new (or existing) level
o The received message is compared against each SCCPMatch in the level.
= if a match (best match) is found, the 'action-percent’ is applied to the number
of messages received on this linkset since the congestion-level was reached
= depending on that %, the message is either dropped, or normal SSME
processing continues.
= if no match is found, normal SSME processing continues.

Example:
<congestion-rule name="normal re-type="glebal-rx">
="70">
"Send Authentication Info" map.routing expr="('imsi.digits=12345[0-9]*'==True)" action="Ignore" action-percent="20"/>
Send Authentication Info" map.routing expr="('imsi.digits=12345[0-9]*'==True)" action="Ignore" act recent="50"/>
e="Send Authentication Info" map.routing expr="('imsi.digits=54321[0-9]* '==True)" action="Ignore" act rcent="33"/>
</c
Code="Send Authentication Info" action="Ignore" action-percent="100"/>
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3.2 Syntax

3.2.1 <congestion-rule>

Defines a rule and the type of system congestion level that it monitors

can contain 1-n <congestion-level> elements

Attribute Description
name unique name for the rule.
cg-measure-type the type of system congestion to measure.

"global-rx" - All MTP3 messages received by the SVI system
on all linksets vs 'MTP3 Tx Msgs Per Second License’ or 'MTP3
Tx Msgs Per Second Throttle'

Only supported value currently is “global-rx”.So the
measurement can only be made based on all the
incoming/receive messages at MTPL3 protocol stack.

3.2.2 <congestion-level>

Defines a level of congestion

can contain 1-n <SCCPMatch> elements

Attribute Description
threshold-percent The minimum system-congestion-percentage at which this
level should become active

3.2.3 <SCCPMatch>

This mostly corresponds with the SCCPMatch element defined in 5.2.3

With the following additions to configure the actions upon a match

Attribute Description
action Can only be 'Ignore’
action-percent the percentage of received messages that should be

Ignored. This is counted from when this congestion-level
becomes active'
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3.2.4 <Linkset>

The <Linkset> element defined in 4.1.2 is used as the entry point for received messages
If only one congestion-rule is configured, then by default, all <Linkset>s will use this single rule.
This can be disabled on specific linksets using congestion-rule=""

If more than one congestion-rule is configured, then all <Linkset>s must have a rule configured, or
congestion-rule=""

Attribute Description
congestion-rule The congestion rule that should be applied to this incoming
linkset

Example : <Linkset linkset="UK-Test" profile="Internal" congestion-rule="normal” />
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4 Profiles

4.1 Overview

When a message is received by the SVI-STP the SSME engine from the linkset will determine the
routing criteria profile which is then used to determine what the SSME will do with the message

From the linkset the SSME will check the XML configuration and find a match against the <Linkset>
element. The name of the linkset that the message was received (from the SVI-STP resource
configuration) will be compared against the linkset name.

If found, then either the <Linkset> or the <LinksetProfile> element reference will supply the SSME the
routing criteria for the message

Example:

<LinksetProfile name="EtsiProfile" mtpRouting="ETSI-ROUTING" gtTranslation="ETSI-GTT-TRANSLATIONS">
<LsEp entryPoint="etsi-screening-mtp"” onMatchReturn="Ignore"/>
<LsEp entryPoint="etsi-screening-sccp” onMatchReturn="Reject”/>
<LsEp entryPoint="etsi-map-layer-routing" onRouteReturn="Route"/>
<LsEp entryPoint="etsi-global-title-routing"™ onNoMatchReturn="NoMatch"/>
</LinksetProfile>

<Linkset linkset="STPO0-SP-ETSI" profile="EtsiProfile"/>

<Linkset linkset="STP0-STP-TST-1-ETSI" mtpRouting="ETSI-ROUTING"™>
<LsEp entryPoint="etsi-screening-mtp" onMatchReturn="Ignore"/>
<LSEp bntryPoint= "esti-mlr-1" onMatchReturn="Ignore"/>
</Linkset>

The routing criteria will be the <LsEp> followed by the mtpRouting attribute if configured.

The default behaviour of checking for a match is that the <LsEp> elements will be checked in turn for
a route, if route is not found then move to the next <LsEp> element in the list, if no more <LsEp>
elements are present then use the <Ep> listed by the mtpRouting attribute.

Depending on the return of processing the following will be performed:

- If ignore is returned, then it will always discard the message

« If reject is returned it will send a UDTS (if the protocol is SCCP and the return on Error Flag is
set) to the Calling Address, otherwise the message discard

« If aroute is returned then the default behaviour is to forward the message on that route, this
can be overridden with the onRouteJump or onRouteMatch attributes

+ On any other return the default behaviour is to move to the <LsEp> in the list.

If no more <LsEp> elements exist in the list, then the Entry Point pointed to by the MtpRouting
attribute is processed and if that returns Route the message is transmitted using the return route.

If no route is returned by MtpRouting or it is not present the SVI-STP will attempt to forward the
message using the Internal MTP Routing configured the SVI-STP resources.

4.1.1 <LinksetProfile>

This element is used to allow multiple linksets to use a common profile, for example all linksets being
received at the same point code might need to use the same routing algorithm.
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Multiple profiles may be stored with in the same configuration file.

4.1.2 <Linkset>

This element is used to either for incoming linksets, SUA AS or an API Server:

Define a linkset profile using the profile attribute
Or set-up a specific routing algorithm the same as the linkset profile

There should be a linkset element for each linkset or SUA AS in the SVI-STP configuration. The linkset
attribute of the linkset element should be the same as the SVI-STP linkset resource. For SUA, use the
asname attribute of the linkset element to match the relevant SUA AS resource in the STP
configuration.

The linkset attribute can use wildcards, thus allowing the linkset element to be used for one or more
SVI-STP linksets; however, it is recommended to configure a linkset element for each linkset
configured in the SVI-STP.

4.1.3 <LsEp>

This element allows the SSME to jump to an entry point, it can also perform actions on the return
value, these actions include:

« Change the return value
* Jump to another LsEp element within the list

The Jump and Return attributes will override the normal processing for the Linkset or Linkset Profile
Elements.

The Jump and Return attributes for the same result cannot be present in the same element for
example onMatchJump and onMatchReturn cannot both be present. It is allowed to have
onMatchJump and onNoMatchReturn for example

The default behaviour is described in the linkset profile overview section. But in summary the
following occurs:

Entry Point returns Route Returns route

Entry Point returns NoRoute Returns NoRoute

Entry Point returns Ignore Always return Ignore (cannot be overloaded)
Entry Point returns Reject Always return Reject (cannot be overloaded)
Entry Point returns any other value Move to the next LsEp entry in the list
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5 Entry Points

The <Ep> (EntryPoint) element is used the hub of the SSME, they are used as decision making engine
and can also manipulate the incoming message updating elements of the incoming message.

<Ep> Elements are referenced from the following locations:

Example

<LinksetProfile> / <Linkset> <LsEp> Elements used as routing criteria or screening
<LinsketProfile> / <Linkset> mtpRouting Attribute used for default MTP Routing
<LinksetProfile> / <Linkset> gtTranslation Attribute used for GT Translations

<Ep> elements can jump to another <Ep>

<LinksetProfile name="EtsiProfile" >
<LsEp entryPoint="etsi-screening-mtp"™ onMatchReturn="Ignore"/>
<LsEp entryPoint="etsi-glohal-title-routing"™ />
</LinksetProfile>

<Linlkset linkset="STPO-SP-ETSI" profile="EtsiProfile"/>

<Ep name="estsi-

screening-mtp™>

<MTPMatch opc="3-106-7" pc format="itul3g3" />
<MTPMatch dpc="3-107-1" pc format="itu383" action="Reject"/>

</Ep>

<Ep name="ets5i-

<SCCEMatch

<SCCPMatch

<SCCPMatch
</Ep>

global-title-routing">
cdpn.digits="12345" />
cdpn.tt="14" />
cdpn.noa="4" cdpn.np="3" />

It will return a result containing the following information:

Match A match has been found from the inbound data, but no attempt
has been made to route the message.

NoMatch No match has been found from the inbound data

Ignore A match has been found from the inbound data, but has been
instructed to return Ignore

Reject A match has been found from the inbound data, but has been
instructed to return Reject

Route A match has been found from the inbound data, a route has been
defined against the match and the route is available. A named
destination (or dpc) and / or a linkset has been returned

NoRoute A match has been found from the inbound data; a destination has
been found but there are no routes available to that destination
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Example - Routing:

Ep name="AnyTime

'PO0-STP-TST-1-ETSI"/>

nkset="STP0-STP-TST-1-ETSI"/>

"2" og.prefixDigits="65",
'3" og.prefixDigits="4244"/>

og.prefixDigits="6543" o
0g.gti="0" og.ri="RouteOr

" ic.Destination
1" mode="GttTranslati

ic.Destinatic
" mode="GttTranslation"”

5.1 Overview

An entry point on receipt of an incoming message will perform the following actions:

+ Find the best match for the incoming message (this is the humber of matches and length of
match for called and calling digits that can be made, regular expressions are just a match or
no-match the length of the match is not used), unless the first match attribute is set on the
parent element in which case the first match is chosen

+ Determine the action for the message is it:

o Route - then return the routing information and update the required message fields for
the outgoing message
o lgnore - return Ignore to the STP, who will discard the message
Reject - return Reject to the STP, who might return an UDTS to the Calling Party
o Jump - Jump to another entry point to determine the routing

o
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fes—

h 4

Return Result

EntryPoint

v

Return Result

Find Route

h 4

Return Result from
Find Route

A match is made with a Match element if all its attributes match the incoming address, if an attribute
is not present then it is not required as part of the match

Translations occur after the best match element has been selected; it will inherit all the nesting
aspects that have part of the matching element. If a clash occurs on the setting of a translation the

innermost match is selected. If an attribute is not present, then it is unchanged
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5.2.1 <Match>

This element is used to perform matches and translations throughout an <Ep>.

The <Match> Element references all its attributes by the following

Attribute Type Incoming Outgoing
MTP ic.mtp.<attr> og.mtp.<attr>
SCCP ic.sccp.<attr> og.sccp.<attr>
TCAP tcap.operationCode
MAP map.routing_expr

Examples

Incoming MTP DPC ic.mtp.dpc

Incoming SCCP Called Party Digits ic.sccp.cdpn.digits

Outbound MTP OPC og.mtp.opc

Outbound SCCP Calling Party Nature of Address 0g.sccp.cgpa.noa

5.2.1.1 Matching
Example - match incoming DPC 9987

<Match ic.mtp.dpc="9987"/>

Example - match incoming DPC 9987 and OPC 1234 or 1235
<Match ic.mtp.dpc="9987">
<Match ic.mtp.dpc="1234">
<Match ic.mtp.opc="1235">

</Match>

5.2.1.2 Translations
Example - match incoming DPC 9987 translate to DPC 1234

<Match ic.mtp.dpc="9987" og.mtp.dpc="1234"/>

Example - match incoming DPC 9987 translate to DPC 1234, and match OPC 1234 or OPC 1235 -
Translate OPC to 999 for both cases

<Match ic.mtp.dpc="9987" og.mtp.dpc="1234" og.mtp.opc="999"/>
<Match ic.mtp.dpc="1234" />
<Match ic.mtp.opc="1235" />

</Match>

In this case the OPC and DPC are not changed if DPC matches but the OPC fails to match
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Example - match incoming DPC 9987 translate to DPC 1234, and if OPC matches “1234” change
to “2345” or if OPC matches “1235” change to “3456” otherwise leave the OPC is translated to

“999”
<Match ic.mtp.dpc="9987" og.mtp.dpc="1234" og.mtp.opc="999"/>
<Match ic.mtp.dpc="1234" og.mtp.opc="2345" />
<Match ic.mtp.opc="1235" og.mtp.opc="3456" />

</Match>

5.2.2 <MTPMatch>

The <MTPMatch> Element references all its attributes by the following

Attribute Type Incoming Outgoing
MTP ic.mtp.<attr> og.mtp.<attr>
<attr>
SCCP ic.sccp.<attr> og.sccp.<attr>
TCAP tcap.operationCode
MAP map.routing_expr
Examples
Incoming MTP DPC dpc
Incoming SCCP Called Party Digits ic.sccp.cdpn.digits
Outbound MTP OPC og.mtp.opc

Outbound SCCP Calling Party Nature of Address 0g.sccp.cgpa.noa

5.2.2.1 Matching
Example - match incoming DPC 9987

<MTPMatch dpc="9987"/>

5.2.2.2 Translations
Example - match incoming DPC 9987 translate to DPC 1234

<Match dpc="9987" og.mtp.dpc="1234"/>

5.2.3 <SCCPMatch>

The <SCCPMatch> Element references all its attributes by the following

Attribute Type Incoming Outgoing

MTP ic.mtp.<attr> og.mtp.<attr>

SCCP ic.sccp.<attr> og.sccp.<attr>
<attr>

TCAP tcap.operationCode
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MAP map.routing_expr map.Translate
map.cnts
Examples
Incoming MTP DPC ic.mtp.dpc
Incoming SCCP Called Party Digits cdpn.digits
Outbound MTP OPC og.mtp.opc

Outbound SCCP Calling Party Nature of Address 0g.sccp.cgpa.noa

5.2.3.1 Matching
Example - match incoming SCCP Called Address Prefix 12345

<SCCPMatch cdpn.digits="12345"/>

Equivalent <Match> element

<Match ic.sccp.cdpn.digits="12345"/>

Example - match incoming SCCP Called Address Prefix 12345 and Translation Type 2

<SCCPMatch cdpn.digits="12345" tt="2" />

Example - match incoming SCCP Called Address Prefix 12345 and Translation Type 2 and DPC=123

<SCCPMatch ic.mtp.dpc ="123" cdpn.digits="12345" tt="2" />

Example - match incoming SCCP Called Address Prefix 12345 or 456 and Translation Type 2
<SCCPMatch tt="2">
<SCCPMatch cdpn.digits="12345" />
<SCCPMatch cdpn.digits="456" />

</SCCPMatch>

Example - match incoming SCCP Called Address Prefix 12345 or 456 for Map Operation Update
Location

<SCCPMatch tcap.opCode="Update Location'>
<SCCPMatch cdpn.digits="12345" />
<SCCPMatch cdpn.digits="456" />

</SCCPMatch>
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5.2.3.2 Translations
Example - match incoming SCCP Called Address Prefix 12345 or 456 and Translation Type, update
Translation Type

<SCCPMatch tt="2" og.sccp.cdpn.tt="3" >
<SCCPMatch cdpn.digits="12345" />
<SCCPMatch cdpn.digits="456" />

</SCCPMatch>

5.2.4 <GTTMatch>

The <GTTMatch> Element references all its attributes by the following: it is only used on SCCP
Addresses

Attribute Type Incoming Outgoing
SCCP Address <attr> og.<attr>
Examples
Incoming SCCP Address Digits digits

Outbound SCCP Address Translation Type og.tt

5.2.4.1 Matching
Example - match incoming SCCP Address Prefix 12345 or 456

<GTTMatch digits="12345" />

<GTTMatch digits="456" />

Example - match incoming SCCP Address Prefix 12345 Translation Type=10

<GTTMatch digits="12345" tt="10"/>

5.2.4.2 Translations

The Translation of digits is performed in slightly different manner that the translation of other
attributes, instead of replacing the whole digit string; it is required to state the new prefix and the
number of digits that the configuration is to strip from the front of the incoming digit string

Example Add Prefix 123 to all digits 456

<GTTMatch digits="456" og.prefixDigits="123"/>

Example Replace Prefix 456 with 123

<GTTMatch digits="456" og.prefixDigits="123" og.strip="3"/>

Example Remove Prefix 456

<GTTMatch digits="456" og.strip="3"/>
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5.2.5 Nesting

Nesting of match elements is powerful tool that allows nested match to inherit the conditions of its
parent as part of the current match

For example, the user wishes to match an MTP DPC=123 and an OPC=234, 256, or 278 the Match could
be written as

|
<Ep name="MTP-Reouting™>

<Match ic.mtp.dpc="123" ic.mtp.opc="234" />

<Match ic.mtp.dpc="123" ic.mtp.opc="256" />
<Match ic.mtp.dpc="123" ic.mtp.opc="278" />
</Ep>

Could be rewritten as

<Ep name="MTP-Routing™>
<Match ic.mtp.dpc="123">
<Match ic.mtp.opc="234" /> <!-— HNote 1] -->

<Match ic.mtp.opc="256" />
<Match ic.mtp.opc="278" />
</Match>

</Ep>

Element Node-1 would only be traversed if the incoming DPC was 123, any other value for the DPC
would omit these matches

As matches become more complicated and there are attempts to match and translate multiple
attributes. Consider match all the elements of an SCCP Called on a single match element and
different actions occur if the translation type is different

<Ep name="etsi-global-title-routing's
<SCCPMatch cdpn.digits="12345" cdpn.tt="2" cdpn.es="1" cdpn.gti="4" cdpn.noca="3" cdpn.np="7" />
<SCCPMatch cdpn.digits="12345" cdpn.tt="3" cdpn.es="1" cdpn.gti="4" cdpn.nca="3" cdpn.np="7" />
<5CCPMatch cdpn.digits="12345" cdpn.tt="4" cdpn.es="1" cdpn.gti="4" cdpn.noa="3" cdpn.np="7" />
<SCCPMatch cdpn.digits="12345" cdpn.tt= "'5|" cdpn.es="1" cdpn.gti="4" cdpn.noa="3" cdpn.np="7" />
</Ep>

Being rewritten using shows precisely what the differences are:

<Ep name="etsi-global-title-routing'™>
<SCCPMatch cdpn.digits="12345" cdpn.es="1" cdpn.gti="4" cdpn.noa="3" cdpn.np="7" >
<SCCPMatch cdpn.tt="2"/>
<SCCPMatch cdpn.tt="3"/>
<SCCPMatch cdpn.tt="4"/>
<SCCPMatch cdpn.tt="5"/>
</sCcCcPMatchy]
</Ep>

Also nesting adds a very powerful performance improvement in the above example without nesting it
to find the best match out of the 4 supplied might take up to 26 individual checks, one each
attribute. Whereas with the example with nesting this would only require 9 checks.

Nesting can also be used to split down large groups numbers in the same field, so for example the
called number digits can be split into smaller prefixes so a user could check cdpn.digits="0" followed
by a nested element cdpn.digits="01" and so forth.
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Consider the following:

- Routing based only on SCCP Cdpn Global Title Digits
There are 1000 possible matches from number starting 000-999

Without nesting the XML would be:

<Ep name="at-tvltable'">

</Ep>

With nesting

<SCCPMatch cdpn.

<SCCPMatch cdpn.

<SCCPMatch cdpn

<SCCPMatch cdpn.
<SCCPMatch cdpn.

<SCCPMatch cdpn.

<SCCPMatch cdpn

<SCCPMatch cdpn

<SCCPMatch cdpn.

<SCCPMatch cdpn.

digits="000"/>
digits="001"/>
.digits="002"/>
digits="003"/>
digits="004"/>
digits="005"/>

.digits="006"/>

.digits="997"/>
digits="998"/>

digits="999"/>

<Ep name="at-tvltable'">

<SCCPMatch cdpn

.digits="0">

<SCCPMatch cdpn.digits="00">

<SCCPMatch cdpn.
<SCCPMatch cdpn.
<SCCPMatch cdpn.
<SCCPMatch cdpn.

<SCCPMatch cdpn.

</SCCPMatch>

</SCCPMatch>

<SCCPMatch cdpn

<SCCPMatch cdpn.digits="

.digits="0">

<SCCPMatch cdpn.
<SCCPMatch cdpn.
<SCCPMatch cdpn.
<SCCPMatch cdpn.

<SCCPMatch cdpn.

</SCCPMatch>

digits="000">
digits="001">
digits="002">
digits="003">

digits="004">

'01'">

digits="010">
digits="011">
digits="012">
digits="013">

digits="014">
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Page 23 of 62



SVI-STP SSME Squire Technologies - Confidential Document

</SCCPMatch>

<SCCPMatch cdpn.digits="2">
<SCCPMatch cdpn.digits="51">
<SCCPMatch cdpn.digits="250">
<SCCPMatch cdpn.digits="251">
<SCCPMatch cdpn.digits="252">
<SCCPMatch cdpn.digits="253">

<SCCPMatch cdpn.digits="254">

</SCCPMatch>

</SCCPMatch>

<SCCPMatch cdpn.digits="9"/>
<SCCPMatch cdpn.digits="99">
<SCCPMatch cdpn.digits="990">
<SCCPMatch cdpn.digits="991">
<SCCPMatch cdpn.digits="992">
<SCCPMatch cdpn.digits="993">

<SCCPMatch cdpn.digits="994">

<SCCPMatch cdpn.digits="999">
</SCCPMatch>
</SCCPMatch>

</Ep>

Again, the performance is improved dramatically:

« Without nesting to find any number would require 1000 attempted matches for each message
* With nesting to find any number would require only 30 attempted matches for each message

5.2.6 Ordering using First Match

The use of the first match attribute in the match elements is highly important. If the logic is that a
match within the routing has enough attributes to constitute the only possible match for an incoming
message, then the first match should be set.

For example, in the default MTP matches for a linkset or linksetProfile, if the dpc is the only value to
be matched on then all of the matches should have the first match attribute set. As the number of
matches can be large and if not nested all of the matches will be searched then a large number of
comparisons will be made before the best match is returned.
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This value is vital to be set for MtpMatching and GTT Translations as these elements are likely to
contain to the most matches at a single nested level.

For large tables, it’s recommended to use nesting and firstMatch to provide the best performance.

5.2.6.1 Ordering

The ordering of matches when using the firstMatch attribute again will improve the throughput of the
system as adding the most popular route (excluding maybe a default route) as the large match then
all of the order possible matches will be check first. If the most popular match was added at the top
of the matching group with the firstMatch attribute set, then only a single match would be required
to determine the routing of the message.

Example
<Ep name="mtp-routing-0">
<MTPMatch firstMatch="true”/>
<MTPMatch dpc="1-44-30" pc format="ansi888" route="1-44-30/24" />
<MTPMatch dpc="1-44-150" pc_ format="ansi888" route="1-44-150/24" />
<MTPMatch dpc="1-44-170" pc format="ansi888" route="1-44-170/24" />
<MTPMatch dpc="2-181-1" pc format="ansi888" route="2-181-1/24" />
<MTPMatch dpc="2-181-2" pc format="ansi888" route="2-181-2/24" />
<MTPMatch dpc="2-185-5" pc format="ansi888" route="2-185-5/24" />
<MTPMatch dpc="2-185-30" pc format="ansiB888" route="2-185-30/24"/>
<MTPMatch dpc="2-185-32" pc format="ansi888" route="2-185-32/24" />
<MTPMatch dpc="2-185-45" pc format="ansi888" route="2-185-45/24" />
<MTPMatch pc format="ansi888" route="2-185-49/24" />
</MTPMatch/>

</Ep>

If the dpc “1-44-30” is the highest expected dpc to be received on an incoming message (with say
33%) of the traffic then each of the others have 5% of the expected traffic, all the rest is going to
default then having “1-44-30” as the first check (firstMatch set) then this means that for 1/3 of all
messages will be only have a single check before the routing is made.

5.3 Instructions

5.3.1 <CommandList>

The <CommandList> element is used for Matching either for routing or GTT matching.

The purpose of the <CommandList> is to perform a sequence of commands on the incoming message,
if it matches the criteria set in the <CommandList> attributes

Important Note: An Ep which contains a command list should ONLY be referenced from a LSEP.
Jumping from an EP to an EP containing a CommandList is NOT supported.

Example <CommandList>

<Ep name="ETSI-GTT-TRANSLATIONS'">
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<CommandList address="Called/Calling"
ic.mtp.DestinationPoint="STP-MP-CPC-ETSI" routed.mtp.OriginatingPoint="STP-
0-ETSI-OPC-10001">

<Command Jjump="Etsi-Translation-1" mode="GttTranslation"/>
</CommandList>

</Ep>

The <CommandList> criteria can be matching against the post routing MTP PC values, pre/post
calling/called SCCP attributes. The ic.mtp.DestinationPoint refers to the incoming DPC whereas the
routed.mtp.OriginatingPoint refers the OPC that will be used for the outgoing message

The <CommandList> will inform the commands which information should be used in the given
example the SCCP Called and Calling Addresses will have actions performed on them

All Commands in the <CommandList> will be performed before the Ep is finished. Therefore, if a
command specifies a route but other commands after provided after then the selection of the Route
then these will also be performed for example

<CommandList ic.sccp.cdpn.tt="0" address="Called">

<Command jump="mxr-tt-0-pre-conversion"
mode="GttTranslation"/>

<Command jump="mxr-tt-0-routing" mode="Action"/>

<Command jump="mxr-tt-0-post-conversion"
mode="GttTranslation"/>

</CommandList>

All three commands in this list will be processed in turn so a Pre-Conversion will be performed of the
Called Number then an attempt at the Routing will be performed if this returned a Route then the
Post-Conversion will still be performed.

For more information on Command see the following section

5.3.2 <Command>

The command element is used to perform an instruction to be performed by the SSME within a
command list. The commands are of the following type:

» GT Translation - perform a GT translation on the Called or / and Calling SCCP addresses
« Action - select an outbound route, and perform any updates required to the message
All commands in the <CommandList> are performed in the order proscribed so in the example below

<CommandList ic.sccp.cdpn.tt="0" address="Called">

<Command jump="mxr-tt-0-pre-conversion"
mode="GttTranslation"/>

<Command jump="mxr-tt-0-routing" mode="Action"/>

<Command jump="mxr-tt-0-post-conversion"
mode="GttTranslation"/>

</CommandList>
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The User is attempting to perform the following actions:

* Pre-Routing Translation - the user wishes to update the SCCP Called Address based on a set of
GT Translation rules

« This new SCCP Called Address will be passed into the Entry Point mxr-tt-0-routing to
determine a route for the outgoing transaction

« After selecting the route, the user again wishes to update the SCCP Called Address.

A command can also be done on either the calling or called SCCP address or both using the address
attribute in the command element with “Called”, “Calling” or “Called/Calling”

5.4 Routing Types

The types of routing normally performed by the STP are as follows:

« Screening - This is normally used to screen all the messages that the SVI-STP should
reject/ignore before performing any other actions.

+ Map Layer Routing - Checking for matches within the Map Layer parameter contents,
examples:

o Routing based on the map operation code, could force all Send Routing Info For SM via
a single connection

o Routing based on map layer parameter contents, could force all routing MO-SMS for a
specific service centre via a single connection

* Global Title Routing - Checking for matches within the SCCP layer parameters contents,
examples:
o Route on PC, SSN
o Route on Called Party SCCP address

e MTP Routing - Routing based purely on MTP pointcodes.

5.4.1 Screening

There are multiple ways of performing the screening it can be done as part of the normal routing or
as separate entry points

The user can also select to have more than one entry Point dealing with the Screening this would
allow the user to have a generic screening policy that might be used across all linksets but there a
have a more specific screening for the current linkset.

<Ep name="etsi-screening-mtp'>
<MTPMatch opc="3-106-7" pc_format="itu383" action="Ignore"/>
<MTPMatch dpc="3-107-1" pc_format="itu383" action="Ignore"/>

</Ep>

<Ep name="etsi-screening-sccp'">
<SCCPMatch cdpn.digits="4" />

<SCCPMatch cdpn.digits="44" />
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<SCCPMatch cdpn.digits="447" tcap.opCode="Send Routing Info For SM"
map.routing expr="('MSISDN:addr=6354[0-9]*’==True)" action="Ignore"/>
</SCCPMatch>
<SCCPMatch cdpn.digits="45" />
<SCCPMatch cdpn.digits="456" action="Ignore"/>
<SCCPMatch cdpn.digits="457" action="Ignore" />
<SCCPMatch cdpn.digits="458" >
<SCCPMatch cdpn.digits="4585" action="Ignore" />
<SCCPMatch cdpn.digits="4586" action="Ignore" />
</SCCPMatch>
</SCCPMatch>
</SCCPMatch>
<SCCPMatch cgpn.digits="974" action="Reject"/>
<SCCPMatch cgpn.digits="975" cdpn.digits="4565" action="Reject"/>
<SCCPMatch cdpn.digits="689" tcap.opCode="Update Location" action="Reject"/>

</Ep>

The above example shows the screening for the following:

- etsi-screening-mtp
o Messages originating from MTP point code 6999 are ignored
o Messages destined for MTP point code 7001 are ignored
- etsi-screening-sccp
o SCCP CDPN digits prefixed 447 and MAP Send Routing Info for SM and the MSISDN is
prefixed 6354 then ignore the message
o SCCP CDPN digits prefixed 456, 457, 4585 or 4586 are ignored
o SCCP CDPN digits prefixed 974 will be rejected, therefore if the protocol class states
return on error a UDTS will be returned to the calling node
o SCCP CDPN digits prefixed 975 and CGPN digits prefixed 4565 will be rejected,
therefore if the protocol class states return on error a UDTS will be returned to the
calling node
o SCCP CDPN digits prefixed 689 and MAP Operation “Update Location” will be rejected,
therefore if the protocol class states return on error a UDTS will be returned to the
calling node

The advantage doing it in this format is that the linksets could be set up as follows:
<Linkset linkset="rinkset1”>
<LsEp entrypoint="etsi-screening-mtp”/>

</Linkset>

<Linkset linkset="Linkset2”>
<LsEp entrypoint="etsi-screening-mtp”/>
<LsEp entrypoint="etsi-screening-sccp”/>

</Linkset>
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These examples show both Linksets using the same mtp screening EP, but messages arriving on
Linkset2 will also be screed on the SCCP layer.

Therefore, if a later date the MTP screening was updated this would be reflected across both
linksets, but as a warning this might cause issues if users are unaware of the change being reflected
across both linksets

5.4.2 Map Layer Routing

5.4.2.1 Overview
This aspect is generally looking at the MAP layer including MAP OPCode and the contents of some of
the MAP fields

All the MAP messages supported by the standard STP are supported in the tcap.opcode attribute of
the SCCP message.

The following is supported for matching MAP Operation Code via tcap.opcode parameter.

Insert Subscriber Data

Send Routing Info For SM

MP Forward Short Message
Update Location

Cancel Location

Send IMSI

Send Routing Info

Unstructured SS Notify

Inform Service Centre

Alert Service Centre

Alert Service Centre Without Result
MT Forward Short Message
MT AS MO Forward Short Message
Report SM Delivery Status

Set Message Waiting Data
Any Time Interrogation

Ready For SM

Provide Subscriber Info
Provide Roaming Number
Update Gprs Location

Send Authentication Info
Process USSD Request

Purge MS

Send Identification

Prepare Handover

Send End Signal

Process Access Signalling
Forward Access Signalling
Prepare Subsequent Handover
Authentication Failure Regport
Delete Subscriber Data

Check IMEI

Reset

Forward Check SS Ind

Restore Data
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Activate Trace Mode

Deactivate Trace Mode

Resume Call Handling

Provide SIWFS Number

SIWFS Signalling Modify

Set Reporting State

Status Report

Remote User Free

IST Alert

IST Command

Register SS

Erase SS

Activate SS

Deactivate SS

Interrogate SS

USSD Request

USSD Notify

Register Password

Get Password

Register CC Entry

Erase CC Entry

Provide Subscriber Info

Anytime Subscription Interrogation

Anytime Modification

Note Subscriber Data Modification

SS Invocation Notification

Prepare Group Call

Send Group Call End Signal

Process Group Call Signalling

Forward Group Call Signalling

Send Routing Info For GPRS

Failure Report

Note Ms Present For Gprs

Provide Subscriber Location

Send Routing Info For LCS

Subscriber Location Report

Note MM Event

Release Resource

MT-ForwardSM-VGCS

Send Parameters

Process Unstructed SS Data

Perform Handover

Perform Handover

Perform Subsequent Handover

Note Internal Handover

Note Subscriber Present

Trace Subscriber Activity

Begin Subscriber Activity

Call info To Resource

Ignore
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It is also possible to use the regular expressions to set Map Layer Routing checking the contents of
some of the Map Attributes, again this format is the same as the standard SVI-STP TCAP label regular
expression matching which uses POSIX style regex.

The following is supported. This is a free-text field, but it must contain one of the values from the

table below.

Map Operation Code (for MAP routing this can be set to the following options):

- UpdateLocation

- ProvideRoamingNumber

- SendRoutingInfoForSM

- SendRoutingInfo

- MoForwardShortMsg

- MtForwardShortMsg

- AlertServiceCentre

- AlertServiceCentreNoResult
- ReportSMDeliveryStatus

- Anytimelnterrogation

- SendAuthenticationinfo

- UpdateGprsLocation

- MapProcessUnstructedRequest
- PurgeMS

- ReadyForSM

- CancellLocation

- InsertSubscriberData

5.4.2.2 Supported MAP Parameters

5.4.2.2.1 Update Location (2)

mscNumber

o Address digits

o Numbering plan

o Nature of Address
virNumber

o Address digits

o Numbering plan

o Nature of Address

o Digits

5.4.2.2.2 ProvideRoamingNumber (3)

mscNumber.addr=<digits>
mscNumber.npi=<numbering plan>
mscNumber.noa=<nature of address>

vlrNumber.addr=<digits>
vlrNumber.npi=<numbering plan>

vlrNumber.noa=<nature of address>

imsi.digits=<digits>

virNumber
o Address digits
o Numbering plan
o Nature of Address

vlrNumber.addr=<digits>
vlrNumber.npi=<numbering plan>
vlrNumber.noa=<nature of address>
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SCAddress

o Address digits

o Numbering plan

o Nature of Address
MSISDN

o Address digits

o Numbering plan

o Nature of Address

5.4.2.2.4SendRoutingInfo (22)

SCAddress.addr=<digits>

SCAddress.npi=<numbering plan>
SCAddress.noa=<nature of address>

MSISDN.addr=<digits>
MSISDN.npi=<numbering plan>
MSISDN.noa=<nature of address>

MSISDN
o Address digits
o Numbering plan
o Nature of Address

5.4.2.2.5 MoForwardShortMessage (46)

MSISDN.addr=<digits>
MSISDN.npi=<numbering plan>
MSISDN.noa=<nature of address>

SCAddress

o Address digits

o Numbering plan

o Nature of Address
RpDaMsisdn

o Address digits

o Numbering plan

o Nature of Address
RpOaMsisdn

o Address digits

o Numbering plan

o Nature of Address
DestMsisdn
MoForwardShort Message Data)

o Address digits

o Numbering plan

o Nature of Address
IMSI

o Digits

5.4.2.2.6 MtForwardShortMessage (44)

SCAddress.addr=<digits>
SCAddress.npi=<numbering plan>
SCAddress.noa=<nature of address>

RpDaMsisdn.addr=<digits>
RpDaMsisdn.npi=<numbering plan>
RpDaMsisdn.noa=<nature of address>

RpOaMsisdn.addr=<digits>
RpOaMsisdn.npi=<numbering plan>
RpOaMsisdn.noa=<nature of address>

(Destination Address contained within the User Information of the

DestMsisdn.addr=<digits>
DestMsisdn.npi=<numbering plan>
DestMsisdn.noa=<nature of address>

Molmsi.digits=<digits>

Important Note: Important Note: MTForwardSM is handled differently for MAPv2 and MAPv3 due
to the OPCode value used. Use MtForwardShortMessage for MAPv3 and MT as MO Forward Short

Message for MAPv2

SCAddress

o Address digits
o Numbering plan
o Nature of Address

RpDalmsi
o Address digits

SCAddress.addr=<digits>
SCAddress.npi=<numbering plan>
SCAddress.noa=<nature of address>

RpDalmsi.addr=<digits>
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RpDalmsi.npi=<numbering plan>
RpDalmsi.noa=<nature of address>

5.4.2.2.7 AlertServiceCentre (64) / AlertServiceCentreNoResult (49)/ ReportSMDelivery (47)

SCAddress

o Address digits
o Numbering plan
o Nature of Address

5.4.2.2.8 Anytimelnterrogation (71)

SCAddress.addr=<digits>
SCAddress.npi=<numbering plan>
SCAddress.noa=<nature of address>

GsmSCF
o Address digits
o Numbering plan
o Nature of Address

5.4.2.2.9 SendAuthenticationinfo (56)

GsmSCF.addr=<digits>
GsmSCF.npi=<numbering plan>
GsmSCF.noa=<nature of address>

Imsi
o Digits imsi.digits=<digits>
5.4.2.2.10 UpdateGprsLocation (4)
Imsi
o Digits imsi.digits=<digits>
sgsnNumber

o Address digits
o Numbering plan
o Nature of Address

5.4.2.2.11

sgsnNumber.addr=<digits>
sgsnNumber.npi=<numbering plan>
sgsnNumber.noa=<nature of address>

ProcessUnstructuredSSRequest (59)

For ProcessUnstructedSSRequest the following options are available:

MSISDN

o Address digits

o Numbering plan

o Nature of Address
ussdStr

o String
OrigRef

o Address digits

o Numbering plan

o Nature of Address
DestRef

o Address digits

o Numbering plan

o Nature of Address

5.4.2.2.12  PurgeMs (67)

MSISDN.addr=<digits>
MSISDN.npi=<numbering plan>
MSISDN.noa=<nature of address>

ussdStr.decodedString =<string>

OrigRef.addr=<digits>
OrigRef.npi=<numbering plan>
OrigRef.noa=<nature of address>

DestRef.addr=<digits>
DestRef.npi=<numbering plan>
DestRef.noa=<nature of address>

Imsi
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o Digits - imsi.digits=<digits>

5.4.2.2.13 ReadyForSM (66)

Imsi
o Digits - imsi.digits=<digits>

5.4.2.2.14 Cancel Location (3)

Imsi
o Digits - imsi.digits=<digits>

5.4.2.2.15 Insert Subscriber Data (7)

Imsi
o Digits - imsi.digits=<digits>
MSISDN
o Address digits - MSISDN.addr=<digits>
o Numbering plan - MSISDN. npi=<numbering plan>
o Nature of Address - MSISDN.noa=<nature of address>

Building the Regular Expression
The regular expression needs to be built as follows (using the normal regular expression rules):

(expr1==<True/False>)
((expr1==<True/False>)| | (expr1==<True/False>)) (matches either expression)

((expr1==<True/False>) &amp;&amp; (expri==<True/False>)) (matches both expression)

The total string length of map.routing_expr should not exceed 500 characters, and the individual
expressions should not exceed 100 characters.

The format for these expressions should follow POSIX Extended Regular Expressions.

Examples of Regular Expressions
Match an MSISDN starting with digits 61 only
("MSISDN.addr=61[0-9]*"==True)

Match an MSISDN not starting with digits 61 only
("MSISDN.addr=61[0-9]*"==False)

imsi containing digits 901

(‘imsi. digits=[0-91*901[0-9]*"==True)

imsi ending digits 222
("]msi.dig]ts=[0'9]*222;*"::True)
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Ussd String starting with "This"
("ussdStr.decodedString=This*'==True)

ussd String starting with "This" and MSISDN starting with 55
(("ussdStr.decodedString=This*'==True) &amp;&amp; ("MSISDN.addr=55[0-9]*"==True))

Ussd String starting with "This" Or MSISDN starting with 55

(("ussdStr.decodedString=This*'==True) | | ("MSISDN.addr=55[0-

9]*"==True))Ussd string starting with *#19 or MSISDN starting with 44
((MSISDN.addr=44([0-9]+)'==True) &amp;&amp; (‘'ussdStr.decodedString=\*#19([A-Za-z0-9 ]*)'==True))

Update GPRS location sgsn Number 0015 and imsi 557
(‘'sgsnNumber.addr=0015([0-9]*)'==True) &amp;&amp; (‘imsi.digits=557 ([0-9]*)'==True)

5.4.2.3 Map Layer Routing Using TCAP OpCode
<Ep name="etsi-map-layer-routing'">
<SCCPMatch tcap.opCode="Cancel Location" route="ETSI-Cancel-Location-route'/>

<SCCPMatch tcap.opCode="Any Time Interrogation'" destination="9986" />

</Ep>

This example shows that the two Messages Cancel-Location and Any-Time-Interrogation are sent
discriminated based on the Map Message Type.

<Ep name="etsi-map-layer-routing">

<SCCPMatch cdpn.digits="6" tcap.opCode="Cancel Location" route="ETSI-Cancel-Location-
route"/>

<SCCPMatch cdpn.digits="7" tcap.opCode="Cancel Location" route="ETSI-Cancel-Location-
route" />

</Ep>

By adding the SCCP matching the routing can on the SCCP attributes as well as the Map Message type.
So, Cancel-Location from called party number prefixed by 6 is handled differently to Cancel-Location
from called party number prefixed by 7.

To add a default route for the rest of the SCCP attributes all that would need to be added is the
following
<Ep name="etsi-map-layer-routing">
<SCCPMatch cdpn.digits="6" tcap.opCode="Cancel Location" route="ETSI-Cancel-Location-route" />
<SCCPMatch cdpn.digits="7" tcap.opCode="Cancel Location" route="ETSI-Cancel-Location-route-2" />

<SCCPMatch tcap.opCode="Cancel Location" route="ETSI-Cancel-Location-route-3" />

</Ep>

5.4.2.4 Map Layer Routing Using TCAP OpCode Plus Regular Expression

The map,routing_expr and map.cnts are interchangeable.
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<Ep name="etsi-map-layer-routing'>
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<SCCPMatch tcap.opCode="Send Routing Info For SM" map.routing expr="('MSISDN.addr=6567[0-
9] *’==True) " destination="SP2-ETSI" />

<SCCPMatch tcap.opCode="Send Routing Info For SM" map.routing expr="('MSISDN.addr=65[0-

<SCCPMatch tcap.opCode="Any Time Interrogation”
route="ETSI-Anytime-Interrogation-2231"/>

<SCCPMatch tcap.opCode="Any Time Interrogation"
route="ETSI-Anytime-Interrogation-1812"/>

<SCCPMatch tcap.opCode="Any Time Interrogation"

9] *’==True) " destination="SP2-ANSI"/>

<SCCPMatch tcap.opCode="Any Time Interrogation"

9] *’/==True) " destination="9987"/>

9] *’==True) "

route="ETSI-Send-Routing-Info-For-SM-65"/>

map.routing expr="('GsmSCF.

map.routing expr="('GsmSCF.

map.routing expr="/('GsmSCF.

map.routing expr="('GsmSCF.

<SCCPMatch tcap.opCode="Any Time Interrogation" map.routing expr="('GsmSCF.

</Ep>

5.4.3 Map Layer Translations

destination="9986" monitor="Anytime-Interogation-1815"/>

addr=2231[0-

addr=1812[0-

addr=1813[0-

addr=1814[0-

addr=1815[0-

Map layer translations can be performed on incoming messages based on the map.cnts
(map.routing_expr) attribute and the map.translate attribute.

The following translations can be performed

Map Operation Code (for MAP routing this can be set to the following options):

For UpdatelLocation the following options are available:

Updatelocation
ProvideRoamingNumber
SendRoutingInfoForSM
SendRoutingInfo
MoForwardShortMsg
MtForwardShortMsg
AlertServiceCentre
AlertServiceCentreNoResult
ReportSMDeliveryStatus
Anytimelnterrogation
SendAuthenticationinfo
UpdateGprsLocation
MapProcessUnstructedRequest
PurgeMS

ReadyForSM
CancellLocation
InsertSubscriberData

mscNumber
vlirNumber
imsi

For ProvideRoamingNumber the following options are available

vlirNumber
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For SendRoutingInfoForSM the following options are available:

SCAddress
MSISDN

For SendRoutingInfo the following options are available:

MSISDN

For MoForwardShortMessage the following options are available:

SCAddress
RpDaMsisdn
RpOaMsisdn
DestMsisdn

For MtForwardShortMessage the following options are available:

SCAddress
RpDalmsi

OrigMsisdn

- Confidential Document

For AlertServiceCentre / AlertServiceCentreNoResult / ReportSMDeliverry the following options are

available:

SCAddress

For Anytimelnterrogation the following options are available:

GsmSCF

For SendAuthenticationinfo the following options are available:
imsi
For UpdateGprsLocation the following options are available:

imsi
sgsnNumber

For ProcessUnstructedSSRequest the following options are available:

MSISDN
DestRef
OrigRef
ussdStr
For PurgeMS the following options are available:

imsi

For ReadyForSM the following options are available:
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imsi

For CancellLocation the following options are available:

imsi

For InserSubscriberData the following options are available:

imsi
MSISDN

5.4.3.1 Expression Matching and Translation
In the previous section the map.routing_expr (map.cnts) was explained on how to be used for
routing, this is now be expanded to explain the rules for the map.translate

In the regular expression matching for map.cnts attribute it is possible to define to expression to be
used in the map.translate attribute

For example

map.cnts = " ('RpOaMsisdn.addr=186[(0-9) *]’==True)"

will set a substitution string containing the information in the [ ]. This value can then be used in the
map.translate in the following manner

map.translate = RpOaMsisdn.addr=2%1

Where the %1 contains the value of the substitution.

More complex expressions can be used for example if the user wishes to perform a translation on both
the MSISDN address and service centre address for an incoming message.

map.cnts = " (('RpOaMsisdn.addr=186[(0-9) *]’==True) &amp;&amp,; (‘'SCAddress.addr=[(0-9)*]’==True))"

Then two substitution strings will be defined in the SSME, %1 containing the digits after 186 of the
MSISDN address and %2 containing all the digits of the SC Address.

The map.translation can then use both of these values for example

map.translate=”RpOaMsisdn.addr:Z%l,SCAddress.addr:B%Z”

This would perform the following translation, if the incoming MSISDN for the MO-SMS was prefixed by
186 then remove this prefix and add a prefix of 2. The SC Address would then also have a prefix
added to it, in this case 8.

Therefore, if the incoming information for the MO-SMS was as follows:

MSISDN=186442111
SCAddress=31221334

The outgoing parameters for the MO-SMS would be set as:

MSISDN=2442111
SCAddress=831221334

Multiple Map translations are always comma separated.
The Translate string must be less than 200 characters and each comma separated section should be less
than 100 characters.
It is not recommended to use (.*) to capture a group, instead use a more specific group
e.g. ([0-97*) or ([a-zA-Z0-9]%)
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5.4.3.2 Examples

5.4.3.2.1Simple Translation

To perform a simple translation for a message the following can be performed:
<Ep name="etsi-map-layer-routing'>

<SCCPMatch map.cnts="('RpOaMsisdn.addr=1868289'"'==True)"
map.translate="SCAddress.addr=18683999008;" tcap.opCode="MO Forward Short Message"/>

</Ep>

In this example if the Originating MSISDN address for a MO SMS message is prefix with 1868289 then
set the Service Centre Address for the outgoing message to 18683999008.

5.4.3.2.2 Multiple Translations

To perform multiple translations for a message the following can be performed:
<Ep name="etsi-map-layer-routing'>

<SCCPMatch map.cnts = " (('RpOaMsisdn.addr=186[ (0-9) *]’==True) &amp,;&amp,; ('SCAddress.addr=[(0-

9) *]’==True) )" map.translate:"”RpOaMsisdn.addr:2%l SCAddress.addr=8%2" tcap.opCode="MO Forward Short
Message'"/>

</Ep>

<Ep name="etsi-map-layer-routing-1">

<SCCPMatch id="PROXY-0-sms-ruleset-sms-6" map.cnts="('DestMsisdn.addr=18683022222([0-9a-fA-
F]+) '==True)" map.translate="DestMsisdn.addr=6666%1,DestMsisdn.npi=0,SCAddress.addr=18683999008"
og.sccp.cdpn.digits="18683999008" og.sccp.cdpn.tt="0" tcap.opCode="MO Forward Short Message"/>

</Ep>

In the first example the SSME is changing both the SCAddress and the RpOaMsisdn number based on
the incoming entries in the map.cnts attribute.

In the second example the SSME is converting the MSSISDN to remove the prefix 18683022222 and
Adding 6666. It is also setting numbering plan for the DestMsisdn and the Service Centre Address in
the MAP layer. It also updating the SCCP Called Party number for the outgoing message.

5.4.4 Global Title Routing

This type of routing is generally based on the SCCP attributes of a message such as the SCCP Cdpn
digits, this type of routing will generally allow to determine which destination the message should go
based on the SCCP attributes.

5.4.4.1 Global Title Routing - Cdpn Digits only

<Ep name="etsi-global-title-routing">
<SCCPMatch cdpn.digits="12345" route="ETSI-ETSI-SP1-VIA-STP-TST-1-ONLY"/>

</Ep>
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5.4.4.2 Global Title Routing - Cdpn Digits, Nature of Address and Translation Type

<Ep name="etsi-global-title-routing">

<SCCPMatch cdpn.digits="12345" cdpn.noa="4" cdpn.tt="5" route="ETSI-ETSI-SP1-VIA-STP-TST-
1-ONLY"/>

</Ep>

5.4.4.3 Global Title Routing - Cgpn Digits only

<Ep name="etsi-global-title-routing'>
<SCCPMatch cgpn.digits="12345" route="ETSI-ETSI-SP1-VIA-STP-TST-1-ONLY"/>

</Ep>

5.4.4.4 Global Title Routing - PC Subsystem to Global Title

<Ep name="etsi-global-title-routing'>

<SCCPMatch cdpn.ri="RouteOnSSN" cdpn.pc="1234" cdpn.ssn="6"
og.sccp.cdpn.digits=7994334432” og.sccp.cdpn.ri="RouteOnGT" og.sccp.cdpn.gti="1" route="ETSI-ETSI-SPI1-
VIA-STP-TST-1-ONLY"/>

</Ep>

5.4.4.5 Global Title Routing -Global Title to PC Subsystem

<Ep name="etsi-global-title-routing'>

<SCCPMatch cdpn.digits="1232789" og.sccp.cdpn.pc="1234" og.sccp.cdpn.ssn="6"
0g.sccp.cdpn.ri="RouteOnSSN" og.sccp.cdpn.gti="0" route="ETSI-ETSI-SP1-VIA-STP-TST-1-ONLY"/>

</Ep>

5.4.5 MTP Routing

This routing will be based on the MTP attributes of the incoming message, it will normally be used as
the default MTP routing in the attribute for the linkset or LinksetProfile elements, although it could
be an LsEp.

5.4.5.1 MTP Routing - Match DPC only
To match the DPC only at MTP Routing is simply

<Ep name="etsi-global-title-routing">
<MTPMatch dpc="1230" route="ETSI-ETSI-SP1-VIA-STP-TST-1-ONLY"/>

</Ep>

5.4.5.2 MTP Routing - Match DPC - and update DPC and OPC
To match the DPC only at MTP Routing and update the DPC and OPC

<Ep name="etsi-global-title-routing'>

<MTPMatch dpc="1230" og.mtp.dpc="234" og.mtp.opc="345" route="ETSI-ETSI-SP1-VIA-STP-TST-1-
ONLY"/>

</Ep>
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The table below shows how the SCCP Match determines the best match when checking against the
current match element.

Number of SCCP Called Party | Map.Cnts Number of New Best Match
Attributes Number Digits attribute matches in
matching map.cnts
attribute

Current Match > Current Match
Current Best
Match
Current Match < Current Best
Current Best Match
Match
Current Match == | None included Current Best
Current Best Match
Match
Current Match = Current Match has | None included Current Match
Current Best more
Match ic.sccp.cdpn.digits

than current Best

Match
Current Match = Current Match has | None included Current Best
Current Best less Match
Match ic.sccp.cdpn.digits

than current Best

Match
Current Match = Current Match has | None included Current Best
Current Best equal number of Match
Match ic.sccp.cdpn.digits

than current Best

Match
Current Match = Current Match has | Only Current Best Current Best
Current Best more digits in Match has Match
Match ic.sccp.cdpn.digits | map.cnts

than current Best

Match
Current Match = Current Match has | Only Current Current Match
Current Best more digits in Match has
Match ic.sccp.cdpn.digits | map.cnts

than current Best

Match
Current Match = Current Match has | Both current and Current Match
Current Best more digits in current best
Match ic.sccp.cdpn.digits | match have

than current Best map.cnts

Match
Current Match = Current Match has | Both current and Current Best
Current Best less digits in current best Match
Match ic.sccp.cdpn.digits | match have

than current Best map.cnts

Match
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Current Match = Current Match has | Current Match Current Match
Current Best less digits in only has a
Match ic.sccp.cdpn.digits | map.cnts

than current Best | attribute

Match

Current Best
Match

equal num digits in
ic.sccp.cdpn.digits
than current Best
Match

current best
match have
map.cnts

more expressions

Current Match = Current Match has | Current Best Current Best
Current Best equal num digitsin | match only Match
Match ic.sccp.cdpn.digits | matches has
than current Best map.cnts
Match attribute
Current Match = Current Match has | Both current and | Current Match has | Current Match

Current Match =
Current Best
Match

Current Match has
equal num digits in
ic.sccp.cdpn.digits
than current Best
Match

Both current and
current best
match have
map.cnts

Current Best
Match has more
expressions

Current Best
Match

Current Match =
Current Best
Match

Current Match has
equal num digits in
ic.sccp.cdpn.digits
than current Best
Match

Both current and
current best
match have
map.cnts

Equal number of
expressions

Current Best
Match
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6 Route selection

XML Elements used in selecting an outbound route are:

e  MTPMatch/SCCPMatch/Match - Destination / Linkset
e  MTPMatch/SCCPMatch/Match - Route Attribute

* RouteEp
¢ Routeset
e Route

When the route Attribute of a match is assigned on the best match returned by the SSME engine the
SSME will then process the RouteEp that has been selected.

6.1 RouteEp

This is the routing entry point for the route selection for an outgoing message.

The processing occurs in the following manner:

« If a Routeset child element exists then find the highest priority routes within the routeset,
check the availability of each of these routes. If only a single route of this priority exists,
then send the message on this route. Otherwise determine the load on these routes and
decide based on the weight algorithm.

If no routes on the highest priority are available then move down to the next priority and so
forth

If no routes are available then return NoRoute.

< If no routeset exists but route child element exists, then check the availability of the route if
available then return this route for outbound transaction

If the route is not available then return NoRoute

6.2 Routeset

The <Routeset> is always a child of the <RouteEp> Element. For each <RouteEp> element there can
be a maximum of one <Routeset>.

A <Routeset> will have one or more <Route> elements. Each <Route> element describes a method to
forward the incoming message to the next destination.

6.3 Route

The <Route> element is either:

« Sub-element of the <RouteEp> in which case there is only 1 <Route> element in each
<RouteEp>

 Sub-element of the <Routeset> in which case there is 1 or more <Route> elements in each
<Routeset>
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The <Route> should describe a unique method of forwarding the message to the next destination.
They can have the following information for determining the method:

< Linkset and Destination Attributes - in this case the new message will be forwarded on the
linkset using the DPC specified in the attribute. DPC can be
o Named SVI-STP destination resource
o DPC decimal format
o DPC hex format
o Dashed Format

« Linkset Only - the message will be forwarded using the current Destination Point Code, this
might have been set by the calling element. If not, it will use the incoming destination point
code of the original message

« Destination Only - the message will be forwarded using the DPC specified in the attribute, the
MTP-Routing table will be consulted to determine the linkset to use to reach the destination

If a named destination /linkset is used as an attribute, then the SSME will check with the SVI-STP to
determine the availability of the destination / linkset.

If a point code is specified in the destination attribute, then the SSME will automatically send to this
destination as long as the linkset is available.

The linkset must be a named destination.

It is possible to update the outbound message in the <Route> element using the og.mtp and
og.sccp.cdpn/og.sccp.cgpn attributes as per the MTPMatch element.

6.4 Route Selection

6.4.1 Routing from Routing Criteria

To select a route directly from the routing criteria then this should be set as follows:

Linkset - Only
<Ep name="ETSI-ROUTING'">
<MTPMatch dpc="8887" linkset="STPO-STP-TST-1-ANSI" />

</Ep>

This would then be routed to linkset “STPO-STP-TST-1-ANSI” with the same incoming and outgoing
OPC and DPC

Destination - Only

<Ep name="ETSI-ROUTING'">
<MTPMatch dpc="8887" destination="Destination-1" />

</Ep>

This would then be routed to destination “Destination-1” with the DPC set to “Destination-1".
Destination-1 would need to be configured as SVI-STP resource Destination

This would then need to be configured in the MTP routing to give a linkset for the destination

<Ep name="MTP-ROUTING">
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<MTPMatch dpc="Destination-1" linkset="Linkset-1" />

</Ep>

DPC - Only
<Ep name="ETSI-ROUTING'">
<MTPMatch dpc="8887" destination="122" />

</Ep>

This would then be routed to destination “122” with the DPC set to “122”
Or

<Ep name="ETSI-ROUTING'">
<MTPMatch dpc="8887" destination="1-3-3" pc format="itu383"/>

</Ep>

This would then be routed to destination “1-3-1” with the DPC set to “2073”, the pc_format
field informs the SSME whether it is ANSI/ETSI

This would then need to be configured in the MTP routing to give a linkset for the destination
<Ep name="MTP-ROUTING'">
<MTPMatch dpc="122" linkset="Linkset-1" />
<MTPMatch dpc="1-3-1" pc_ format="itu383" linkset="Linkset-2" />

</Ep>

Linkset and Destination

<Ep name="ETSI-ROUTING'">
<MTPMatch dpc="8887" destination="Destination-1" linkset="Linkset-1" />

</Ep>

This would then be routed to destination “Destination-1” with the DPC set to “Destination-1”
and would be sent on Linkset-1. There is no need of any configuration in the MTP-Routing as enough
information has been supplied

As before it would be expected that Destination-1 would be configured in the SVI-STP as
Destination Resource.

Linkset and DPC

<Ep name="ETSI-ROUTING">

<MTPMatch dpc="8887" destination="123" linkset="Linkset-1" />

</Ep>
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This would then be routed to destination “123” with the DPC set to “123” and would be sent
on Linkset-1. There is no need of any configuration in the MTP-Routing as enough information has
been supplied

6.4.2 Complex Routing Example

If a destination can be selected using a single linkset and destination, then it is necessary to select
the route attribute on the Match Element such as:

<Ep name="ETSI-ROUTING">
<SCCPMatch cdpn.digits="689" route="Route-1"/>

</Ep>

6.4.2.1 Primary Secondary
This is done using the RouteEp Element, which is selected via the match shown above, the RouteEp
for simple primary / secondary would be as follows:

<RouteEp name="Route-1">
<Routeset>

<Route destination="SPI-ETSI" priority="1" weight="1" linkset="STPO-STP-TST-1-
ETSI"/>

<Route destination="SPI-ETSI" priority="2" weight="1" linkset="STPO0-STP-TST-2-
ETSI"/>

</Routeset>

</RouteEp>

6.4.2.2 Loadsharing
This is done using the RouteEp Element, which is selected via the match shown above, the RouteEp
for simple loadsharing would be as follows:

<RouteEp name="Route-1">
<Routeset>

<Route destination="SPI-ETSI" priority="1" weight="1" linkset="STPO-STP-TST-1-
ETSI"/>

<Route destination="SPI-ETSI" priority="1" weight="1" linkset="STPO-STP-TST-2-
ETSI"/>

</Routeset>

</RouteEp>

6.4.2.3 Weighted
This is done using the RouteEp Element, and the idea is that if two or more Routes have differing
weighting then the distribution on the outbound linksets would reflect this weighting

<RouteEp name="Route-1">
<Routeset>

<Route destination="SPI-ETSI" priority="1" weight="3" linkset="STPO-STP-TST-1-
ETSI"/>

<Route destination="SPI-ETSI" priority="1" weight="1" linkset="STPO-STP-TST-2-
ETSI"/>

</Routeset>

</RouteEp>
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In this example the weighting would be 3 messages on STPO-STP-TST-1-ETSI for every single message

sent on STPO-STP-TST-2-ETSI

6.4.2.4 Combination of Routing Types
It is possible to combine the methods shown above to be able to give a very complex routing

algorithm such as

<RouteEp name="Route-1">

<Routeset>
<Route
ETSI"/>
<Route
ETSI"/>
<Route
ETSI"/>
<Route
ETSI"/>
<Route
ETSI"/>
<Route
ETSI"/>
</Routeset>
</RouteEp>

destination="SPI1-ETSI"

destination="SP2-ETSI"

destination="SP3-ETSI"

destination="SP4-ETSI"

destination="SPI1-ETSI"

destination="SPI1-ETSI"

priority="1"

priority="1"

priority="2"

priority="2"

priority="3"

priority="4"

weight="1"

weight="1"

weight="4"

weight="2"

weight="1"

weight="1"

linkset="STPO-STP-TST-1-

linkset="STPO-STP-TST-2-

linkset="STPO-STP-TST-1-

linkset="STPO-STP-TST-3-

linkset="STPO-STP-TST-4-

linkset="STPO-STP-TST-5-

This would attempt to loadshare across the first two elements if they are available

Otherwise, it would perform weighted loadsharing across the next three elements if they are

available.

Otherwise, finial it would use the last element as the last option, if this is not available then the

SSME would return NoRoute.
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7 API Server

7.1 Overview

The STP SSME is capable of routing messages to an external APl for examination and routing decision
based on the XML configuration. (See section 10 for details of the Python SDK)

The attribute apiserver in the <route> element will inform the STP to route the message internally to
an API server function. The API server is connected to the STP via TCP and is documented in the
relevant APl user guides.

In the <linkset> element the apiserver attribute is used to inform the STP SSME engine that the
message was received from an external application.

The API server name must match an API resource configured in the STP main configuration (if not
configured then the configuration will not be accepted by the SVI-STP)

For Example

API Server A API Server B

SSME STP

STP 1 STP 2

The configuration of this could be that based on the SCCP called party a message received from STP 1
could be routed to either:

e APl Server 1

* APl Server 2

« STP2
If a message is routed to APl Server 1 then this application could either change some of the incoming
parameters for example the SCCP Called Party Address and then resubmit to the SVI-STP for re-
routing.

The following XML example works on the following method:

* Messages are received from Linkset LS-ETSI-OPC-8000-DPC-7100
o If the incoming message is a MAP operation “Send Routing Info” then forward the
message to the API server.
o The API server for example is checking the MSISDN contained in the Send Routing Info
and either return a message LS-ETSI-OPC-8000-DPC-7100 (if the SCCP Called address
matches) or LS-ETSI-OPC-8000-DPC-7200 if the Map operating is “Send Routing Info”
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<?xml version="1.0" 2>
<StpSsme pc_format="ansiBB88" xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"” xsi:noNamespaceSchemaLocation="stpssme.xsd">

<LinksetProfile name="sri-dip-msc">
<LsEp entryPoint="sri-dip-msc-ep"” onRouteReturn="Route"/>
</LinksetProfile>

<LinksetProfile name="sri-dip-hlr">
<LsSEp entryPoint="sri-dip-hlr-ep" onRouteReturn="Route"/>
</LinksetProfile>

<LinksetProfile name="api-server">
<LsEp entryPoint="api-server-mlr" onRouteReturn="Route"/>
</LinksetProfile>

<Linkset linkset="LS-ETSI-OPC-8000-DPC-7100" profile="sri-dip-msc"/>
<Linkset linkset="LS-ETSI-OPC-8000-DPC-7200" profile="sri-dip-hlr"/>
<Linkset apiserver="Sri-Dip-1441" profile="api-server"/>

<RouteEp name="APIServer-1441">
<Routeset>
<Route apiserver="Sri-Dip-1441" priority="1" weight="1"/>
</Routeset>
</RouteEp>

<RouteEp name="DPC-7200">
<Routeset>
<Route linkset="LS-ETSI-OPC-8000-DPC-7200" destination="7000" priority="1" weight="1"/>
</Routeset>
</RouteEp>

<RouteEp name="DPC-7100">
<Routeset>
<Route linkset="LS-ETSI-OPC-8000-DPC-7100" destination="7100" priority="1" weight="1" og.mtp.opc="8000"/>
</Routeset>
</RouteEp>

<Ep name="sri-dip-msc-ep">
<SCCPMatch tcap.opCode="Send Routing Infcr route="APIServer-1441"/>
</Ep>

<Ep name="sri-dip-hlr-ep">
<SCCPMatch route="DPC-7100" />
</Ep>

<Ep name="api-server-mlr">
<SCCPMatch firstMatch="true">
<SCCPMatch cdpn.digits="68989196001" route="DPC-7100"/>
<SCCPMatch tcap.opCode="Send Routing Info" route="DPC-7200"/>
</SCCPMatch>
</Ep>

</StpSsme>
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8 Global Title Translations

The global title translations are configured by a Linkset/LinksetProfile Element attribute for all
messages received on that linkset.

Within the Global Title Translations entry points there are CommandLists that will discriminate
message based on the incoming DPC and the outgoing OPC.

The CommandList will also inform the SSME of which values will need translating, e.g., SCCP Called /
SCCP Calling Party Numbers.

8.1 Overview

When the STP SSME is requested to find Global Title translations it will traverse the entry points set
for the incoming linkset global translations to looking for the best match.

If a best match is discovered, then the STP SSME will update the SCCP Called and / or Calling party
numbers based on the configuration.

The flow chart below describes the actions taken by the STP SSME
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GT Translation

Y
¥

Get Next
CommandList

Ho

Found Command Lisf> Mo—» Return Result

Yes

ommand List matcheg?

) Perform GT
mnéaar?ltiinlgit' ;rgma ‘fes—» | Translations on
Calling Party

Best match for Callirg

Party? fash Store Result

Perform GT
Translations on
Calling Party

mmand List Conta
Called Party

Best match for Callirg
Party?

— Store Result

The Elements used for GT Translations are:

« EntryPoint
e CommandList
e Command
« GTTMatch

8.1.1 GTTMatch

The Global Title Translation Match Elements will either be present as a sub-element of a Command
Node or as a sub-element of an EntryPoint Node pointed to the Command Node attribute “jump”.

These elements will contain the information about the Global Title to be matched and the Global
Title Translation to be performed on the relevant match, the best match will be used by the SSME.
The GTT match will be matching against attribute contained an SCCP Address.
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8.2 Examples

Global Title Translation can occur during the Routing Criteria as first instance, or more often once
the route has been selected

It is always part of an entry point element and should be set up as follows:

<Ep name="ETSI-GTT-TRANSLATIONS'">

<CommandList address="Called/Calling" ic.DestinationPoint="STP-MP-CPC-ETSI"
routed.OriginatingPoint="STP-0-ETSI-OPC-10001">

<Command jump="Etsi-Translation-1" mode="GttTranslation"/>
</CommandList>

<CommandList address="Called/Calling" ic.DestinationPoint="1500" routed.OriginatingPoint="STP-0-
ETSI-OPC-10001">

<Command jump="Etsi-Translation-2" mode="GttTranslation"/>
</CommandList>

</Ep>

In this example the address translation will occur on the called and calling SCCP address. To only
change the Called Party Number then the following would be used

<CommandList address="Called " ic.DestinationPoint="STP-MP-CPC-ETSI"
routed.OriginatingPoint="STP-0-ETSI-OPC-10001">

<Command jump="Etsi-Translation-1" mode="GttTranslation"/>

</CommandList>

There are two difference translations occurring for different incoming point codes are outgoing
points.

Normally the GTT Translation is invoked from either, the Linkset / LinksetProfile Element attributes.

Such as

<LinksetProfile name="EtsiProfile" gtTranslation="ETSI-GTT-TRANSLATIONS'">

Or

<Linkset linkset="Linksetl" gtTranslation="ETSI-GTT-TRANSLATIONS'">

8.2.1 Removing Leading Digits

A simple example showing the removal of leading digits if an address starts 998 remove the two
leading digits

<Ep name="Etsi-Translation-1">
<GTTMatch digits="998" og.strip="3"/>

</Ep>
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8.2.2 Prefixing Digits

A simple example showing the prefixing number starting 443 with 74
<Ep name="Etsi-Translation-1">
<GTTMatch digits="443" og.prefixDigits="74"/>

</Ep>

8.2.3 Replacing Leading Digits

A simple example showing the prefixing number replacing 443 with 74
<Ep name="Etsi-Translation-1">
<GTTMatch digits="443" og.strip="3" og.prefixDigits="74"/>

</Ep>

8.2.4 Perform number translation

This example shows how to convert a more complex number for example digits 128 with 32, change
the translation type if it is 13 to 10, setting the Subsystem to 4 and set the routing indicator to

“RouteOnGT”

This will be shown in two different ways

<Ep name="Etsi-Translation-1">

<GTTMatch digits="128" og.strip="3" og.prefixDigits="32" og.ri="RouteOnGT" ssn="4"/>

<GTTMatch digits="128" tt="13" og.tt="10" og.strip="3" og.prefixDigits="32"

0g.ri="RouteOnGT" ssn="4"/>

</Ep>

Or more generically

<Ep name="Etsi-Translation-1">

<GTTMatch digits="128" og.strip="3" og.prefixDigits="32" og.ri="RouteOnGT" ssn="4">

<GTTMatch tt ="13" og.tt="10"/>
</GTTMatch>>

</Ep>
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9 Debug

9.1 Description

From version 15.8.0 onwards of the svi-stp process, it is now possible to only print debug for specific
messages which are received by the STP-SSME-XML engine. The debug profile to use is set on the
Linkset element.

The message match is done using the MTPMatch or SCCPMatch elements. Any message which is
matched for debug will be written to a separate PCAP file from the mtp3/m3ua/sua layer and above.

9.2 Debug Levels

To enable the XML debug for specific messages, no debug Task or Discriminator needs to be set in the
SVI-MS GUI.

To print the full XML debug, configure the ssmedebug attribute on the XML resource to be ‘All’. This
will print out more detailed debug which will show each match the STP-SSME-XML engine tries.

To print the summary debug, deselect all options on the ssmedebug attribute on the XML resource.
This will only print out the lines which were matched and selected.

9.3 Debug PCAP Configuration

In the SVI, under Configuration -> Resources -> Debug, the following configuration options are
available.

To enable the PCAP file set STP Pcap Options to Routed.

STP Pcap Filename |p|: ap/STP-Debug |
STP Pcap Size (100000000 [ ]

STP Pcap Max Roll (10 |

Routed

STP Pcap Oplions

9.4 XML Configuration

To enable debug for a Linkset element, you use the debug attribute. This then points to a
LinksetProfile for the debug which in turn points to an Ep which contains MTPMatch or SCCPMatch
elements. If any match is found in this EP, then the debug will be printed to the log files and the
message written to the pcap as configured in section 8.3.

<Linkset linkset="LS-ETSI-OPC-8000-DPC-7000" profile="MtpRoutingO-etsi-opc8000-dpc-7000"
debug="etsi-debug" />

<LinksetProfile name="etsi-debug">
<LsEp entryPoint="TestDebug"/>
</LinksetProfile>

<Ep id="TestDebug" name="TestDebug">

<SCCPMatch id="TestDebug-1" cdpn.digits="9"/>
</Ep>
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10 Internal Testing

10.1 Description

In the XML it is possible to create a set of tests to be run against the configuration at point of
validation. The XSD defines an element called Test. This is used to create an internal test to be run
when the SVI-STP loads a new XML file. The testing does not impact the live system, but each test
tests individual endpoints within the SSME XML.

The format of the test is as follows:

<Test epname="xxxxx" name="yyyy'>

<Input ic.sccp.cdpn.digits="5978199036" ic.sccp.cdpn.tt="10" tcap.opCode="MO Forward Short
Message'"/>

<ExpectedOutput ssmeResult="Ignore"/>

</Test>

10.2 Test

Attributes for the Test element is epname - the endpoint to be tested and the name of the test

The sub-element Input contains the information that is required to test a specific path in the SSME
xml, this can contain the following information:

ic.mtp.xxx where xxx is the dpc, opc or ni

ic.sccp.xxx where xxx is the sccp information such as called party number, calling party
number information

tcap.opCode the TCAP operation to be simulated

map.cnts the map expression to be tested.

10.3 Expected Output

The sub-element ExpectedOutput contains the validation that is required to be checked on
completion of the test. This can then contain the following information:

linkset - the outgoing linkset for a routed message
destination - the outgoing destination for a routed message

ssmeResult - the result expected from the SSME will be ignore, NoMatch, Match, Route,
NoRoute or Reject

og.mtp.xxx where xxx is the dpc, opc or ni
og.sccp.xxx where xxx is the translated sccp information for the outgoing message

map.translate - the converted map contents string.
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If any of the Output does not match the ExpectedOutput then the test will fail.

Other sub-elements include:

DestinationO0S which sets the destination to be considered out of service for the test

LinksetOOS which sets the linkset to be considered out of service for the test
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For example, testing the following endpoint
<Ep id="instance-3-gtt-selector-3E164" name="instance-3-gtt-selector-3E164">
<SCCPMatch firstMatch="true'">
<SCCPMatch cdpn.digits="0">
<SCCPMatch cdpn.digits="06">
<SCCPMatch cdpn.digits="069">

<SCCPMatch cdpn.digits="0690" destination="11500" id="instance-3-gtt-selector-sm-186"
og.sccp.cdpn.ri="RouteOnGT"/>

<SCCPMatch cdpn.digits="0694" destination="11500" id="instance-3-gtt-selector-sm-187"
og.sccp.cdpn.ri="RouteOnGT"/>

<SCCPMatch cdpn.digits="0696" destination="11500" id="instance-3-gtt-selector-sm-188"
og.sccp.cdpn.ri="RouteOnGT"/>

</SCCPMatch>
</SCCPMatch>
</SCCPMatch>
</SCCPMatch>

</Ep>

The test would be set up as follows:
<Test epname=" instance-3-gtt-selector-3E164" name="MLR-Test-2951">
<Input ic.sccp.cdpn.digits="0690"/>
<ExpectedOutput destination="11500" og.sccp.cdpn.ri="RouteOnGT" ssmeResult="Route"/>
</Test>
The epname must match the endpoint which is under test, and the expected output is set to match
the incoming values.
Now if the DestinatonOOS element is used to as well the following can be performed:
<Test epname=" instance-3-gtt-selector-3E164" name="MLR-Test-2951">
<Destination00S>11500</Destination00S>
<Input ic.sccp.cdpn.digits="0690"/>
<ExpectedOutput og.sccp.cdpn.ri="RouteOnGT" ssmeResult="NoRoute"/>

</Test>

Testing an endpoint with the map translation would be performed as follows:
<Ep 1d="PROXY-0-sms-ruleset" name="PROXY-0O-sms-ruleset">

<SCCPMatch map.cnts="('DestMsisdn.addr=18682924768 ([0-9a-fA-F]+) '==True)"
map.translate="DestMsisdn.addr=6666%1,DestMsisdn.npi=0,SCAddress.addr=18683999008,;"
0g.sccp.cdpn.digits="18683999008" og.sccp.cdpn.tt="0" tcap.opCode="MO Forward Short Message"/>

</Ep>

<Test epname="PROXY-0O-sms-ruleset" name="MLR-Test-16980">
<Input map.cnts="DestMsisdn.addr=18682924768222" tcap.opCode="MO Forward Short Message"/>

<ExpectedOutput ssmeResult="Match" og.sccp.cdpn.digits="18683999008" og.sccp.cdpn.tt="0"
map.translate="6666222" />

</Test>
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11 Python SDK

11.1 Overview

The SVI-STP SSME comes with a python software development kit that allows developers to create
applications that can connect to the SVI-STP SSME using the API Server 7.

The Python development kit can be used to create applications such as:

« ANSI LNP

< CNAME

* MNP applications

« SOAP Clients

« Firewalls for ATl and SR

+ And many more.
The purpose of this in conjunction with the API Server routing is that the developer can configure
that certain inbound messages to the STP can be routed to the external Application and user
specified service logic can be supplied for these messages.
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12 Schema Validation and Configuration

12.1 Configuration

The XML file is loaded and validated via the GUI for the SVI-STP

Before starting the new configuration, the GUI will perform the following actions against the XML
configuration file:

« |t will validate the XML against the XSD file to confirm that it is well formatted
« It will pass the XML file to the SVI-STP, this will again validate the XML file, checking that the
resources references exist within the SVI-STP
Once the XML file has been validated against the SVI-STP the user then has the options to run test
XML elements before setting it to a live configuration

If selecting the running tests, then the tests will be run on the SVI-STP, and the results will be
returned to the GUI

Also, the XML document will be updated with the information about the test results.
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Create a new resource for the XML and add the following information

9

Edit | i Properties @ Refresh

9]

LiSnstem Status
0

< || 3| statistics
Active Calls: 0 calls
Total Calls: 0 calls

Planes

Preferred Non-Preferred
Role: Worker
Status: INS
IP Address: 192.168.8.62 192.168.8.61
VIP Address: 192.168.8.63

Restart

Unknown

Restart

%

Configuration, Monitoring & Debugging

Configuration || Fired Alar

SVI MS Management System

Configuration  Edit ) Back ¢ Forward uCoth

Resources

Wizards

9 As

Y AsP

lj Card

(Y Debug

|| DestinationPoint
@&F Oriver

ggw

| IPRoute

LJ Interface

Y L3Label

(™ MediaGateway
|| OriginatingPoint
(.Y Plane

‘_w" RoutingKey

(¥ sccroB

d SCCPLabel

LY scTP

£Y ss7stack

(] SignallingLink
|| System

TCAPLabel

Hierarchy

Edit XML Resource
| -

Name: STP-SSME-XML
status [Osp ILI
Description
Type XML v
File Type STP_SSME_XML_FILE v
Validation Type [VLD_XSD_SCHEMA -
filename /home/squire/ssme/XML/STP_SSA
Validation File

Vaidate

Check Resource Names
ssmeoptions | Ryq Tests
ssmedebug

Configure

The File name should match the location of the XML file to be loaded.

Default location should be /home/squire/ssme
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Once the information has been entered select the Configure option this will load the following screen

Configuration ||, Fired Alarms. l Calis | ml Charts || System Details I +

«  Overview [7)
S Lopenen | LY Tr—
Edit | i Properties @) Refresh 0| [Resources [ aas [ ey | 16:28:34.1%0
i System Status 9 As Configuration for filename
| T (7 AP % Back © Done
2 un'. [¢ /home /squi TP_SSME_XML/ il 2016.10-25_14-21-56_2.0ml
s urrent attribute value: /home/squire/ssme/XML/STP_SSME XML/ filename/2016-10-25_14-21.56 2
DestinationPoint Download XSD schema
Al Statietics, g f View XSD schema Description (HTML format]
Active Calls: 0 calls ‘
Tl a0 s ar e St
= o
all S
Preforred  Non-Preferred g Lt
Role: Worker  Unknown o ""‘ s
Status: NS [

IP Address: 192.168.8.62 192.168.8.61
VIP Address: 192.168.8.63
Restart Restart

Configuration files:

Options: [Validate, Run Tests]

20161116 _16.48-53 1 invalid pointcode Nov 16, 2016]test-passed  [Nov 162016  |Debug [Em, Critical, Log)
Configure
Resource Names |
2 /2016-11-16_16-20-35_1_invalid_pointc Nov 16, 2016]test-passed  |Nov 16, 2016  |Debug [Err, Critical, Log] 22>
Configure
Options; [Validate, Run Tests)
9 (2016-11-04_11:34.51_4_3l_tests fal_10000_test Nov 4, 2016 |test-failed Nov 7, 2016 Debug [Err, Critical, Log] >
Configure
Options: [Validate, Run Tests]
8 12016-11-04_11-24.26 3 some_tests_fail 15 on_20 Nov 4, 2016 |test-failed [Nov 7, 2016 Debug [Er, Critica, Log] >

Configure

Select file allows the user to select the file they will load into the SVI-STP

Configure allows the user to Run Tests

Validate - validate the selected file against the XSD File
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12.3 Configure Linkset

Using the Wizard MTP Layer 3 Linkset (A-link), or MTP Layer 3 Linkset (F-link) wizard.
For SUA this configuration setting will be on the Sigtran SCTP Socket wizard.

P Lt MadiaGalavenys #® This wizard can be used to configure a Linkset at MTP Layer 3 for a A-link setup. The O
@ ss7 network identifier.

(& 1SUP ETSI Circuit for E1

(@ 1SUP ETSI Circuit for E1 Set Niu Name: TATA-MONT-ANSI

(& ISUP ETSI Circuit for E1 with CG

(& 1SUP ETS| Circuit for T1 —

Originati id OPC-1000 v
@ Layer 3 label ng (ope_id) @
(& Layer 31abel with mtp Route pointcode (Ispc)  [Z000 ]
(/' M2PA 557 Signalling Link =
(# M2UA SS7 Signalling Link ol 12 L= !
@ M2UA 557 Signalling Link MGWAY

IC L3Label
& MiuA
(F M3UA to M3UA RoutingKey 0G L3Label
(& MTP Layer 3 (Flink)
“l MTP Layer 3 Capability Point Code Transfer Report

SSME Xml El v

ey | [ ' STP-SSME-XML ‘

" MTP Layer 3 Linkset (A-link)
MITP Layer 3 Linkset (C-link)
rl MTP Layer 3 Linkset (M3UA)
(7' MTP Layer 3 Originating Point
[z MTP Route

(& scce Labet
B <reo | shal cema
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