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Abstract

Thi s docunent proposes the interfaces of a Signaling Gateway, which
provi des interworking between the Switched Circuit Network (SCN) and
an | P network. Since the Gateway is the central point of signaling

i nformation, not only does it provide transportation of signaling
fromone network to another, but it can also provide additional
functions such as protocol translation, security screening, routing

i nformati on, and seam ess access to Intelligent Network (IN) services
on bot h networks.

The Transport Adapter Layer Interface (TALI) is the proposed

i nterface, which provides TCAP (Transaction Capability Application
Part), 1SUP (I SDN User Part), and MIP (Mail Transport Protocol)
nmessagi ng over TCP/IP. In addition, TALI provides SCCP (Signalling
Connection Control Part) Managenent (SCM3, MIP Prinitives, dynamnic
registration of circuits, and routing of call control nmessages based
on circuit location
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1. Introduction
Thi s docunent is organized into the followi ng 6 sections:

- Introduction to the docunent
- Overview of the TALI Protoco
-  TALI Version 1.0

-  TALI Version 2.0

- Success/ Fail ure Codes

- Security Considerations

The following terns are used throughout this docunent.

Circuit Identification Code (ClCO):
A field identifying the circuit being setup or released. Depending
on SI and MSU Type, this field can be 12, 14 or 32 bits.

Changeover/ Changeback (co/ch):
SS7 MIP3 procedure related to link failure and re-establishnent.

Far End (FE):
The renote endpoi nt of a socket connecti on.

Far End All owed (FEA):
The FE is ready to use the socket for service PDUs.

Far End Prohibited (FEP):
The FE is not ready to use the socket for service PDUs.

Intelligent Network (IN)

A network that allows functionality to be distributed flexibly at a
variety of nodes on and off the network and allows the architecture
to be nodified to control the services.

Managenent ATM Adaptati on Layer (MAAL):

This layer is a conponent of SAAL. This layer naps requests and

i ndi cati ons between the System Managenent for the SG and the ot her
SAAL | ayers. MAAL includes interfaces to/from SSCOP, SSCF, and
system managenent. Mre information can be found in T1.652

Medi a Gateway (M3):

A MG termnates SCN nedi a streans, packetizes the nedia data, if it
is not already packetized, and delivers packetized traffic to the
packet network. It performs these functions in reverse order for
nmedi a streans flowing fromthe packet network to the SCN
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Medi a Gateway Controller (MX):

An MEC handl es the registrati on and managenent of resources at the
Mz The M3C nay have the ability to authorize resource usage based
on local policy. For signaling transport purposes, the M3C serves as
a possible ternination and origination point for SCN application
protocols, such as SS7 | SDN User Part and Q 931/ DSSL1.

MIP3 Fram ng ( MIP3F):
TALI does not require full MIP3 procedures support but rather uses
the MIP3 framing structure (ie: SIO Routing Label, etc)

Near End (NE):
The | ocal endpoint of a socket connection.

Near End Al |l owed (NEA):
The NE is ready to use the socket for service PDUs.

Near End Prohibited (NEP):
The NE is not ready to use the socket for service PDUs.

Q BI CC | SUP:

An | SUP+ variant that uses 32 bit CIC codes instead of 14/12 bit CIC
codes. ISUP+, or QBICC ISUP, is based on the Q 765. BI CC
specification currently being developed in I TU Study G oup 11.

Si gnal i ng ATM Adapt ati on Layer (SAAL):

This layer is the equivalent of MIP-2 for ATM Hi gh Speed Links
carrying SS7 Traffic as described in GR-2878-CORE [8]. SAAL includes
SSCF, SSCOP and MAAL.

Signaling Gateway (SO :

An SGis a signaling agent that receives/sends SCN native signaling
at the edge of the IP network. The SG function may relay, translate
or terminate SS7 sighaling in an SS7-Internet Gateway. The SG
function may al so be co-resident with the M3/ MG functions to process
SCN signaling associated with line or trunk terminations controlled
by the MG (e.g., signaling backhaul).

Servi ce Specific Coordination Function (SSCF):

This layer is a conponent of SAAL. This |layer maps the services
provided by the lower |ayers of the SAAL to the needs of a specific
hi gher layer user. In the case of the STP, the higher |ayer user is
the MIP-3 protocol, and the SSCF required is that as defined by
T1.645: SSCF for Support of Signaling at the Network Node Interface
(SSCF at the NNI). Mre information can be found in T1.645. SSCF
provides the interface between SSCOP and MIP3 and includes the
follow ng functions:
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2.

- Local Retrieve of messages to support |ink changeover procedures
- Flowcontrol with four |evels of congestion

Switched Circuit Network (SCN):

The term SCN is used to refer to a network that carries traffic

wi thin channelized bearers of pre-defined sizes. Exanples include
Public Switched Tel ephone Networks (PSTNs) and Public Land Mbile
Net wor ks (PLMNs). Exanpl es of signaling protocols used in SCN
include Q 931, SS7 MIP Level 3 and SS7 Application/ User parts.

Service Specific Connection Oiented Protocol (SSCOP):

This layer is a conponent of SAAL. This |ayer provides reliable
point to point data transfer with sequence integrity and error
recovery by selective retransm ssion. Protocol |ayer interfaces are
described in T1.637. Aspects of the protocol include flow control,
connection control, error reporting to | ayer managenent, connection
mai nt enance in the prol onged absence of data transfer, |ocal data
retrieval by the user of the SSCOP, error detection of protocol
control information and status reporting. SSCOP provides the link

| ayer functions that are:

- In-Sequence Delivery

- Flow Control

- Error Detection/Correction

- Keep Alive

- Local Data Retrieva

- Connection Contro

- Protocol Error Detection and Recovery

Signaling Transfer Point (STP):

Packet switches that provide CCS message routing and transport. They
are stored programmed switches that use information contained in the

nmessage in conjunction with information stored in nmenory to route the
nmessage to the appropriate destination signaling point.

Overvi ew of the TALI Protocol

2.1 Traditional PSTN SS7 Networ ks

The traditional PSTN SS7 network consists of 3 types of devices
connected via dedi cated SS7 signaling |inks.

The 3 primary device types for PSTN networks are:

* SSP:. Signaling Service Point. These nodes act as endpoints in
the SS7 network, originating SS7 nmessages as users attenpt to
pl ace phone calls. These nodes contain interfaces into the SS7
data network and the SS7 voi ce networKk.
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* STP: Signaling Transfer Point. These nodes act primarily as
switches, switching SS7 traffic fromnode to node throughout the
network until it reaches another endpoint. An inportant feature
of each STP is to provide SS7 network managenent functionality
that all ows nessages to be delivered even when |inks and devices
fail. STPs also sonetinmes provi de database type services, such as
G obal Title Translati ons and Local Number Portability.

* SCP:. Signaling Control Point. These nodes act as dat abases.
These nodes contain stored data that is used to turn SS7 Queries
into SS7 Repli es.

There are 3 primary types of dedicated SS7 signaling |inks:

*  56Kbps SS7 (DSO, V35, OCU) links. These links inplenment the MIP-1
and MIP-2 protocols as defined in [1].

* DS1 H gh Speed Links. These links use the SAAL protocol to
provide an alternative to 56Kbps SS7 links that is based on newer,
faster technology. These links inplenment the SS7 protocol as
defined in [8].

* E1 Links.
Figure 1 provides an overview of the traditional PSTN network. In

this network, any of the links can be inplenmented via either 56
Kbps, DS1, or E1 |inks.
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Figure 1: The Traditional PSTN Network
2.2 Converged SS7 Networ ks

In the converged SS7 network, SS7 devices will reside on both the
traditional PSTN network (w th dedicated 56 Kbps and DS1 |inks) and
on the IP network (with Ethernet |inks based on IP protocol). The
servi ces of SSPs, STPs, and SCPs can be provi ded by new types of
devices that reside on IP networks. The IP network is not intended
to conpletely replace the PSTN, rather devices on the 2 types of
net wor ks nmust be able to conmunicate with one another and convert
from1l | ower |ayer protocol to the other

Si gnal i ng Gateways are new devices that may al so function as an STP
in the converged network. SGs provide interfaces to:

* devices on the SCN (traditional SSPs, STPs, and SCPs)
* other SGs
* new devices on the I P network

SGs al so continue to perform STP functions such as SS7 network
managenent and sone dat abase services (such as GIT and LNP)
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New devi ces on the | P network incl ude:

*  Media Gateway Controllers. 1In addition to other functions, these
devi ces control Media Gateways and performcall processing.

* Media Gateways. In addition to other functions, these devices
control voice circuits that are used to carry tel ephone calls.
M + M3Cs conmbine to provide the functionality of traditiona
SSPs.

* | P based SCPs. The database services that are related to SS7 can
be npbved onto devices on the | P network.

Figure 2 provides an overview of the converged SS7 networKk.
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Figure 2: The Converged SS7 Network
In theory, the TALI protocol can be used between 2 nodes to carry SS7

traffic across TCP/IP. Sone of the areas that TALI could be used
i ncl ude:
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- For SGto SG conmmunication across | P

- For SGto M3C comrunication across |P

- For SGto |IP based SCP comuni cation across |IP

- For comruni cation between nultiple |IP based SCPs

- For communication between nultiple M3Cs

- For communication between M3Cs and MGs

-  For other |IP devices such as DNS, Policy Servers, etc.

In reality, the conmunication between M3Cs, or between M3C and MG is
probably better suited to using other protocols. Wth respect to the
Signaling Gateway inplenentation, the TALI protocol is used to carry
SS7 traffic:

- For SG to SG conmmuni cation
- For SG to M3EC communi cation
- For SGto I P based SCP conmuni cati on

2.3 TALI Protocol Stack Overvi ew

The Transport Adapter Layer Interface is the proposed interface that
provi des SCCP, |SUP, and MIP nessagi ng encapsul ation within a TCP/IP
packet between two switching elenments. In addition, TALlI provides
SCCP Managenent (SCM3), MIP Primtives, dynam c registration of
circuits, and routing of call control nmessages based on circuit

| ocati on.

The maj or purpose of the TALI protocol is to provide a bridge between
the SS7 Signaling Network and applications that reside within an IP
network. Figure 3 provides a sinple illustration that highlights the
protocol stacks used for transport of SS7 MSUs on both the SS7 side
and the IP side of the SG
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SS7 traffic SS7 traffic
via 56Kbps |inks via TALI

Fomm oo + +----+ Fomm oo o - +

| Traditi onal | | SG | | IP |

| SS7 Devices|<------ >| | <-------- >| Devi ces|

Fomm oo + +----+ Fomm oo o - +
SS7 SS7, TALI, TCP/IP

prot ocol stack prot ocol stack
S + SRS +
| SS7 applicati on| | SS7 application|
| I ayer | | I ayer |
Fomm e - Fomm e - + S S S S +
| TCAP | ISUP | | TCAP | ISUP |
S R + | S + |
| SCCP | | | SCCP | |
Fomm e - Fomm e - + S S S S +
| MTP3 | | MTP3 |
S + SRS +
| MTP2 | | TALI |
S + SRS +
| MTP1 | | TCP |
| (& phy. | I +
| | ayer) | | | P |
S + SRS +
I MAC I
| (& phy I
| | ayer) |
SRS +

Figure 3: TALlI Protocol to carry SS7 over TCP/IP
From Figure 3, several observations can be nade:
*  The TALI l|ayer is used when transferring SS7 over |P.
* \When SS7 traffic is carried over a IP network, the MIP2 and MIP1
| ayers of a traditional 56 Kbps link are replaced by the TALI,
TCP, I P, and MAC | ayers
*  The TALI layer sits on top of the TCP | ayer
* The TALI layer sits below the various SS7 | ayers (MIP3, SCCP/ TCAP

| SUP, and applications). The data fromthese SS7 | ayers is
carried as the data portion of TALlI service data packets.
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Sone of the facts concerning the TALI protocol which are inportant to
under st andi ng how TALI works that are not evident fromFigure 3
i nclude the foll ow ng:

* Each TALI connection is provided over a single TCP socket.

* The standard Berkel ey sockets interface to the TCP is used by
the TALI l|ayer to provide connection oriented service from
endpoi nt to peer endpoint.

*  TCP sockets are based on a Cdient/Server architecture; one end
of the TALI connection nust be defined as the 'server side’
the other end is a '"client’.

* The client/server roles are inportant only in bringing up the
TCP connection between the 2 endpoint, once the connection is
establ i shed both ends use the sane Berkel ey sockets calls
(send, recv) to transfer data.

* The TCP socket nust be connected before the 2 TALI endpoints
can begi n comuni cati ng.

* TALI provides user control over each TALlI connection that is
defined. This control

* Allows the user to control when each TALI connection will be
made

* Allows the user to control when each TALlI connection is all owed
to carry SS7 traffic

* Allows the user to control the graceful shutdown of each socket

* TALI provides Peer to Peer nessages. These nessages originate
fromthe TALI |ayer of one endpoint of the connection and are
term nated at the TALI |ayer of the other endpoint. Peer to Peer
nessages are used:

* To provide test and wat chdog mai nt enance nessages

* To control the ability of each socket to carry SS7 service
nessages

* TALI provides Service nmessages. These nessages originate fromthe
| ayer above the TALI |ayer of one endpoint of the connection and
are transferred to and term nated at the |ayer above the TALI
| ayer of the other endpoint.
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* The service nmessages provide several different ways to
encapsul ate the SS7 nessages (SCCP/ TCAP, |SUP, and ot her MIP3
| ayer data) across the TCP/IP connection.

* As we will see later, different Service opcodes are used to
comuni cate across the TALI socket exactly how each SS7 nessage
has been encapsul at ed.

* A set of TALI tinmers is defined. These tiners are used to
correctly inplement the TALI state machi ne.

2.3.1 An Alternate TALI Protocol Stack using the SAAL Layer

This section presents a different, slightly nore conpl ex, TALI
protocol stack that can be used in place of the protocol stack in the
previ ous secti on.

Figure 3 in the previous section provided a sinple illustration that
hi ghl i ghted the basic TALI protocol stack that can be used to
transport SS7 MSUs between 56 Kbps Iinks on the SS7 side of an SG and
the | P devi ces.

Figure 4 below illustrates an alternate TALI protocol stack that

i ncludes the SAAL | ayer as part of the data transferred across the
TCP/ I P connecti on.
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SS7 traffic SS7 traffic
via DS1 links via TALI
Fomm e m o e + +----+ S +
| Traditional | | SG | | P |
| SS7 Devices| <------ >| | <-------- >| Devi ces|
Fomm e m o e + +----+ S +
SS7 DS1 SS7, TALI, TCP/IP
prot ocol stack prot ocol stack

S + Fom e e a o +

| SS7 application | | SS7 application
| layer | | layer |
S S + Fomm oo o - S +
| TCAP | ISUP | | TCAP | ISUP |
S SIS + | B R + |
| SCCP | | | SCCP | |
S S + Fomm oo o - S +
| MTP3 | | MTP3 |
S + Fom e e a o +

| SAAL | | SAAL

| ( SSCF, MAAL, SSCOP) | | ( SSCF, MAAL, SSCOP)
S + Fom e e a o +
| AALS5 | | TALI |
S + Fom e e a o +
ATM | | TCP |
| (& phy. | L +
| | ayer) | | I P |
S + Fom e e a o +

| MAC

I (& phy I
| | ayer) |
Fom e e a o +

Figure 4: An Alternate TALI Protocol Stack with SAAL

The followi ng bullets provide a discussion regarding the differences
bet ween these 2 protocol stacks, the reasons for having 2 protoco
stacks, and the advantages of each:

*  When the TALI protocol stack is inplenmented without the SAAL
| ayer, as in Figure 3, the SEQUENCE NUMBER of the SS7 MsSU is NOT
part of the data transferred across the TCP/IP connection. 1In 56
Kbps SS7 links, the MIP2 header contains an 8 bit sequence nunber
for each MSU. The sequence nunber is used to preserve nessage
sequenci ng and to support conplex SS7 procedures involving MU
retrieval during |ink changeover and changeback. As indicated in
Figure 3, the MIP2 header is NOT part of the data transferred

Sprague, et al. | nf or mat i onal [ Page 14]



RFC 3094 Tekel ec’ s Transport Adapter Layer Interface April 2001

across the TCP/I P connection. The TALI protocol stack wi thout
SAAL still guarantees correct sequencing of SS7 data (this
sequencing i s provided by sequence nunbers in the TCP | ayer),
however that protocol stack can not support SS7 changeover and
changeback procedures.

*  When the TALI protocol stack is inplemented with the SAAL | ayer
as in Figure 4, the SEQUENCE NUMBER of the SS7 MSU IS part of the
data transferred across TCP/IP. In SS7 DS1 |Iinks, the SSCOP
trailer contains a 24 bit sequence nunber for each MSU. This 24
bit sequence nunber serves the same purposes as the 8 bit SS7
sequence nunber. As indicated in Figure 4, the SSCOP trailer IS
part of the data transferred across the TCP/I P connection. The
protocol stack in Figure 4 can support SS7 changeover and
changeback procedures.

* Inplementing the TALI protocol with SAAL therefore provides
support for SS7 co/cb and data retrieval and can help to mnimze
MSU | oss as SS7 |inks are deactivated. However, inplenmenting SAAL
is not atrivial matter. The SAAL |ayer consists of 3 sublayers
(SSCF, SSCOP, and MAAL), one of which (SSCOP) is quite invol ved.

It is envisioned that nmost SS7 to TCP/IP applications will NOT
choose to inplement SAAL.

2.3.2 An Alternate TALI Protocol Stack using SCTP

The TALI protocol is dependent on a reliable transport |ayer bel ow
it. At the initial design of TALI, TCP was the only reliable, proven
transport layer. Sinple Control Transport Protocol (SCTP) is
currently being designed as a transport later specifically for
sighalling. Once SCTP is a proven and accepted transport protocol
SCTP can then be used in place of TCP as shown in Figures 3 and 4.

2.4 Inputs to the TALI Version 1.0 State Machi ne

Figure 5 illustrates the inputs that affect the TALI State Machi ne.
I nputs to the state machi ne incl ude:

* Managenent events (ie: requests fromthe human user of the TALI
connection) to control the operation of a particular TALI session

* TALlI nessages received fromthe Peer. These nmessages include peer
to peer nessages as well as service data nessages.

* Events fromthe User of the TALI layer. The user is the |ayer
above TALI in the protocol stack, either the SS7 or SAAL | ayer.
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* | nplementati on Dependent Events. Each inplenentation nmust provide
inputs into the TALI state machi ne such as:

* Socket Events

* TALI protocol violations. The TALlI state machi ne nust detect
protocol violations and act accordingly.

* Ti mer events.
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| | . + | Mgt Al | ow | +============+
+====+ N e e e e e e e e e e - +
| N
I I
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TALlI State Machi ne |
4+ oo oo oo oo oo oo oo oo ———=—=—=—=—+
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I I I I
I I I I
v I I I
S ST oSy B oS + o F-mm oo oo oo - +
| Received| | Connection est. | | Protocol | | T1 Expired |
| "test’ | | Connection lost | | Violation | | T2 Expired |
| "allo | | | | | | T3 Expired |
| "proh’ | o A----eeeeeaaaaao- S e + | T4 Expired |
| "proa | n N Fomm - +
| "noni’ | I I n
| 'nona’ | I I I
I or | I I I
| Service | | | |
| |\/Essage | Rttt ety
SR + | MPLEMENTATI ON I
A | DEPENDENT |
I
v
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I I
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Fi gure 5: Overview of

Spr ague,

et al.

Inputs to the TALI
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3. TALI Version 1.0
This chapter provides the states, nessages, mnmessage exchange rul es
and state machi ne that must be inplenented to provide a TALI version
1.0 protocol |ayer.

3.1 Overview of the TALI Message Structure

Table 2 provides a sumary of the nmessages and nessage structure used
in TALI version 1.0.

o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| OCTET | DESCRI PTI ON | SIZE | VALUE | TYPE |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| 0..3 | SYNC | 4 Cctets | | 4 byte |
I I I I | ASCII I
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| | TALI | | " TALI" | |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| 4..7 | OPCODE | 4 Cctets | | 4 byte

I I I I | ASCII I
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| | Test Service | | "test’ | |
| | Al'l ow Service | | "allo | |
| | Prohi bit Service | | *proh’ | |
| | Prohi bit Service Ack | | "proa | |
| | Moni t or Socket | | "rmoni’ | |
| | Moni t or Socket Ack | | "rmona’ | |
| | SCCP Service | | "sccp’ | |
| | | SUP Service over TALI | | "isot’ | |
| | MIP3 Service over TALI | | "ntp3 | |
| | Servi ce over SAAL | | *saal’ | |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| 8..9 | LENGIH | 2 Cctets | | integer |
| | (I east significant | | | |
| | byte first) non-0 | | | |
| | if Service or | | | |
| | Socket nonitor message| | | |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| 10..X | DATA PAYLOAD | variable | | variable

o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +

Table 2: Message Structure for TALI 1.0

Table 3 indicates the valid values of the LENGIH field for each
version 1.0 opcode. The LENGIH field is always an indication of the
# of bytes contained in the DATA PAYLOAD portion of a general TALI
nmessage.
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o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| OPCODE | VALID LENGTH VALUES | COWMENTS |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| test | O bytes | |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| allo | O bytes | |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| proh | O bytes | |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| proa | O bytes | |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| noni | 0-200 bytes | A maximumlength is provided so |

| | | that the maxi num et hernet frane |
| | | size is not exceeded. |

| nona | 0-200 bytes | Mona reply length and content nust|
| | | match the original noni (with the |
| | | exception of the opcode) |

o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| sccp | 12-265 bytes | These are the valid sizes for the |
| | | SCCP-ONLY portions of SCCP UDT |
I I | MsUs I
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +

i sot 8- 273 bytes The length is the nunber of octets|

I

| in the MIP3 and hi gher |ayer(s) of]|
| the SS7 MsU. This length includes|
| the SIO byte, the MIP3 routing |
| label, the CC code, and the |
| |'SUP Message Type field, and any |
| other bytes that may exist as part|
| of the SIF (Service Information |
| Field) |
5-280 bytes | The length is the nunber of octets]|
| in the MIP3 and hi gher |ayer(s) of]|
| the SS7 MsU. This length includes|
| the SIO byte and the MIP3 routing |
| labeld, and any other bytes that |
| may exist as part of the SIF |
| (Service Information Field)

11- 280 bytes | The length is the nunber of octets]|
| in the MIP3 and hi gher |ayer(s) of]|
| the SS7 MsU. This length includes|
| the SIO byte and all bytes in the

| SIF (Service Information Field)

| field. The MIP3 routing | abel

I

I
I
is |
part of the SIF field. Seven (7) |
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| | | octets of SSCOP trailer is added |
| | | to the nessage. The SSCOP trail er|
| | | bytes are also included in the |
| | | 1ength. |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +

Table 3: Valid Length Fields for Each Opcode in TALI 1.0

3.1.1 Types of TALI

Sever al

ASCI |

4 byte

t ext

| nt eger

| Vari abl e

Spr ague,

et al.

*

*

Fi el ds

field types are used in the general TALI nessage structure.

4 byte ASCII text strings are used to define the
sync code and the opcode of the basic TALI nessage.
These fields are case sensitive, the coding for
each sync and opcode literal needs to match the

case specified in Table 2.

The standard ASCI| conversion table is used to

transform each character into a byte.

The order of the ASCII characters is inportant.

The first character in the string nust be the

first character transmtted across the wre.
For exanmple, if the string being encoded is

the order of the bytes as they are transferred

over the wire nust be:
1st byte: Ox61 ('a ) 3rd byte: 0x43 ('C)
2nd byte: 0x62 ('b’) 4th byte: 0x44 ('D)
The software for each inplenmentation should

be

written in a nmanner that accounts for the required
byte order of transmission (ie: the Big Endian/

Little Endian characteristics of the processor

need to be dealt with in the software.

Al 2 or 4 byte field to be treated as an i

I
I
I
I
I
I
I
I
|
"abCD , |
I
I
I
I
I
I
I
I
I

nt eger

value. Integer fields should be transmitted Least

Significant Byte first across the wire.
The software for each inplenmentation should

be

byte order of transmission (ie: the Big Endian/
Little Endian characteristics of the processor

I
I
I
I
written in a nmanner that accounts for the required
I
I
I

need to be dealt with in the software.

The definition of the nessage structure for this

field is governed by other specifications.

For example, when transferring MIP3 service data

| nf or mat i onal
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| | via a 'ntp3’ opcode, the DATA PAYLOAD begins with |
| | the SIO byte of the MIP3 routing | abel. The |
| | structure for the entire DATA PAYLOAD is governed |
| | by the MIP3 nmessage structure defined in [1]. |

X byte
ASCl | text

| * ASCII text fields of sizes other than 4 bytes |
| shoul d be supported according to the sane rul es |
| presented for the 4 byte ASCI| text fields. For |
| i nstance, an 8 byte string such as ’ab01cd23’ coul d|
| be used, where the 'a would be the first byte of |
| the field transmtted out the wire. |

Table 4: Inplenmentati on Notes for each Type of TALI field

3.2 Detailed TALI Message Structure

3.2.1 TALI Peer to Peer Messages

The foll owi ng subsections provide nore information regardi ng the TALI
Peer to Peer nessages that are inplenented in version 1.0. The TALI
peer to peer messages originate at the TALI layer of 1 end of the
socket connection (the near end) and are terminated at the TALI |ayer
of the far end of the connection.

3.2.1.1 Test Message (test)

The "test’ nessage is used by a TALI inplenentation to query the
renote end of the TALlI connection with respect to the willingness of
the renote end to carry SS7 service data. This nmessage asks the
other end: are you ready to carry service data? This nessage is sent
periodically by each TALI inplenentation based on a T1 tiner
interval. Upon receiving 'test’, a TALI inplenmentation nust reply
with either "proh’ or "allo to indicate the nodes willingness to
carry SS7 service data over that TALI connection

o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| Cctets | Field Nanme | Description |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| 0..3 | SYNC | " TALI’ |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| 4..7 | OPCODE | 'test’ |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| 8..9 | LENGTH | Length =0 |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
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3.2.1.2 All ow Message (all o)

The "allo’ nessage is sent inreply to a "test’ query, or in response
to sone internal inplenentation event, to indicate that a TALI

inplenmentation ISwilling to carry SS7 service data over the TALI
session. This nmessage infornms the far end that SS7 traffic can be
transmtted on the socket. 'allo’ is one of the 2 possible replies

to a '"test’ nmessage. Before SS7 traffic can be carried over a
socket, both ends of the connection need to send 'all o’ nessages.

o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| Cctets | Field Nane | Description |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| 0..3 | SYNC | " TALI’ |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| 4..7 | OPCCODE | "allo |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| 8..9 | LENGTH | Length =0 |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +

3.2.1.3 Prohibit Message (proh)

The 'proh’ nessage is sent inreply to a "test’ query, or in response
to sone internal inplenentation event, to indicate that a TALI

i nplementation is NOT willing to carry SS7 service data over the TALI
session. This nmessage infornms the far end that SS7 traffic can not
be transmtted on the socket. ’'proh” is one of the 2 possible

replies to a "test’ nmessage. As long as 1 end of the connection
remains in the 'prohibited state, SS7 traffic can not be carried
over the socket.

o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| Cctets | Field Nanme | Description |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| 0..3 | SYNC | " TALI’ |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| 4..7 | OPCCDE | ' proh’ |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| 8..9 | LENGTH | Length =0 |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +

3.2.1.4 Prohibit Acknow edgenent Message (proa)

The "proa’ nessage is sent by a TALI inplenentation each tine a
"proh’ is received fromthe far end. This nessage is sent to
indicate to the far end that his 'prohibit’ nessage was received
correctly and will be acted on accordingly.
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o o o e e e e e e e e e e e
| Cctets | Field Nanme | Description
oz eme Tmaus T
a7 oo prow T
e9 | LENGTH ] Lemgth co T
R

3.2.1.5 Monitor Message (noni)

The "noni’ nessage provides a generic ECHO capability that can be
used by each TALI inplenentation as that inplenentation sees fit.
TALI version 1.0 inplenentati on does not have to originate a 'noni’
nmessage to be conpliant with the 1.0 specification. The primary
intent of this nmessage is to provide a way for the TALI layer to te
the round-trip nessage transfer time on a socket. A 'npbna' nessage
must be sent in reply to each received 'noni’ nessage. The DATA
portion of a 'noni’ nmessage is vendor inplenentation dependent. Th
DATA portion of each 'nmona’ reply nust exactly nmatch the DATA porti
of the "nmoni’ that is replied to. Regardless of whether an

i npl enent ati on chooses to send 'noni’ or not, 'nona’ nust be sent
response to each "nmoni’ in order to remain conpliant with the TALI
pr ot ocol .

o e o e e o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m e e e e m ==
| Cctets | Field Nane | Description

o e o e e o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m e e e e m ==
| 0..3 | SYNC | " TALI’

o e o e e o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m e e e e m ==
| 4..7 | OPCODE | ’rnoni’

o e o e e o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m e e e e m ==
| 8..9 | LENGTH | Length

o e o e e o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m e e e e m ==
| 10..X | DATA PAYLOQAD| Vendor Dependent

o e o e e o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m e e e e m ==

3.2.1.6 Mnitor Acknow edge Message (nona)
As nmentioned above, the 'nmona’ nust be sent in reply to each receiv

"moni’. The contents of the 'nona’ DATA area nust match the DATA
area of the received 'noni’ nessage.
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o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| Cctets | Field Nanme | Description |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| 0..3 | SYNC | " TALI’ |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| 4..7 | OPCODE | ’nmona’ |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| 8..9 | LENGTH | Length |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| 10..X | DATA PAYLOQAD| Vendor Dependent |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +

3.2.2 Service Messages

The foll owi ng subsections provide nore information regardi ng the TALI
Servi ce nessages that are inplenented in version 1.0. TALI Service
nmessages are used to carry SS7 MsSUs across the I P network. The
information in this section includes details with respect to howto
encapsul ate SS7 MSUs into TCP/IP frames using each of the TALI
servi ce opcodes. The TALI service nessages originate at the |ayer
above TALI, are transported across the IP network via a TALI service
nmessage, and are delivered to the | ayer above TALI at the far end of
the TALI connection

3.2.2.1 SCCP Service Message (sccp)

The '"sccp’ opcode is used to deliver SS7 MSUs with a Service

I ndi cator of 3 (SCCP) over a TALI connection. This opcode is only
used on TALI protocol stacks that are inplenmented without SAAL. The
MIP3 | ayer of the SS7 MSU is NOT part of the data transferred across
TCP/IP for this opcode; the data portion of the TALI ’'sccp’ nessage
begins with the first byte of the SCCP data area in the SS7 MsU
(after the MIP3 routing |label). The first byte in the SCCP data area
is an SCCP nessage type field.

Several restrictions on the SCCP nessages that this TALlI opcode can
carry exist. These restrictions are as foll ows:

*  SCCP nessages contain an SCCP nessage type field. The SCCP
nessages that are supported by TALI 1.0 inplenmentations are
linmted to Cass 0 and Class 1 SCCP nessages with a nessage type
field of either:

upT
UDTS
XubDT
XUDTS

* X X X
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* SCCP nessages nust contain a Point Code in the 'calling party’
area in order to be transferred across the TCP/IP connection as a
"sccp’ message. An inplenentation may choose to nodify the
original SCCP MSU to add an appropriate calling party point code
before transm ssion across TALI if desired.

* SCCP messages nust contain a Point Code in the 'called party’ area
in order to be transferred across the TCP/I P connection as a
"sccp’ message. An inplenentation may choose to nodify the
original SCCP MSU to add an appropriate called party point code
before transm ssion across TALI if desired.

* The encoding of the SS7 SCCP MSUs, as they are transmitted across
TALI via 'sccp’, should remain conpliant with the ANS
specifications (T1.112 and T1.114) that apply to the SCCP and TCAP
portions of the nessage respectively.

NOTE 1: SCCP Subsystem Managenent for the I P based SCP's is supported
via this 'sccp’ opcode. SS7 SCCP Managenent nessages are controlled
by an SCM5 SS7 process. SCMs sends the nanagenent nessages via SCCP
UNI TDATA (UDT) nessages. Therefore, the SCMG nessages can be sent
across the TALI connecti on.

NOTE 2: 'sccp’ TALI nessages will not include the MIP3 header and
therefore will not retain the original DPC OPC of the SS7 MSU. Each
TALI inplenentation needs to consider if/how to provide this DPC OPC
information in the SCCP portion of the nmessage. For exanple the DPC
can be replicated to the point code in the SCCP Called Party Address
area and the OPC can be replicated to the point code in the SCCP
Calling Party Address area.

o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| Cctets | Field Nanme | Description |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| 0..3 | SYNC | ' TALI’ |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| 4..7 | OPCCDE | ' sccp’ |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| 8..9 | LENGTH | Length |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| 10..X | SCCP Data | SCCP data starting at the first byte after|

| | | the Layer 3 Routing Label (data does not |
| | | include the SIO or Routing Label) |
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3.2.2.1.1 SCCP Encapsul ati on using TALI

When an SCCP MSU arrives at an SG froma 56 Kbps or DS1 Iink and is

routed within the SGfor transmission to an | P device, the SG

perforns the followi ng processing on the SS7 MsU:

* discards the MIP Layer 2 information, CRC and fl ags

* places the DPC from MIP Layer 3 into the Called Party Address
field of the SCCP | ayer; the Calling Party Address field is
created if it does not exist and then filled

* places the OPC from MIP Layer 3 into the Calling Party Address
field of the SCCP | ayer if there is no Calling Party Point Code

* places the nodified SCCP and unchanged TCAP data in the service
payl oad area of the TALI packet

* The SYNC field is set

* The OPCODE is set to 'sccp

* The LENGTH is set to the nunber of octets in the SERVICE field
Once the fully forned *sccp’ TALlI packet is created, it is handed to
the TCP socket |ayer and transmitted. The transm ssion process wll
add TCP, |P and MAC header i nformation.

Since the routing infornmation from MIP Layer 3 is placed in the SCCP

part of the outgoing nmessage, no routing information needs to be
saved by the SG
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SS7 MsU

| Layer 3 | Layer 2 |
I I I

i S oo - Fommme o S A DS
| Fl ag| FCS| TCAP | SCCP | Routi ng| SI Q LI | FI B| FSN| Bl B| BSN| Fl ag|
I | |Layer]|Layer| Label | | | | | | | I

g e S S S T S
I I
I I
I I
TALI Fomm oo P . +----+
Packet | Service |LEN Qpcode| SYNC|
Fomm oo P . +----+
I I
I I
I I
o e e e e e oo Fo-m oo - Fomm oo - Fo-m oo - +
| P | TALI Packet |TCP | IP | MAC |
Packet | | Header | Header | Header |
o e e e e e oo Fo-m oo - Fomm oo - Fo-m oo - +

Fi gure 6: Encapsul ati on of SCCP MSUs using the TALlI ’'sccp’ opcode

When an ’'sccp’ TALI packet is received on by an SG from an | P devi ce,
the SG perforns the follow ng processing on the ’'sccp’ packet:

* validates the TALI header
* Allocates space for a new SS7 nessage

* Regenerates the SIOwith the Sub-Service Field set to National
Network, priority of zero (0), Service Indicator set to SCCP

* extracts the SCCP/ TCAP data fromthe SERVICE area and places it in
the new SS7 nessage

* sets the DPCto the SCCP Called Party Point Code

* sets the OPC to the SCCP Calling Party Point Code

* randomy generates the SLS

Once the "sccp’ packet is transformed back into a normal SS7 MSU, the

MU is routed within the SG according to the normal SS7 routing
pr ocedur es.
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3.2.2.2 I SUP Service Message (isot)

The "isot’ opcode is used to deliver SS7 MSUs with a Service

I ndi cator of 5 (I1SUP) over a TALI connection. This opcode is only
used on TALI protocol stacks that are inplenmented without SAAL. The
MIP3 | ayer of the SS7 MSU IS part of the data transferred across
TCP/IP for this opcode; the data portion of the TALI ’'isot’ nessage
begins with the SIO byte of the MIP3 header in the SS7 MsU

o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| Cctets | Field Nane | Description |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| 0..3 | SYNC | ' TALI’ |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| 4..7 | OPCODE | ’isot’ |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| 8..9 | LENGTH | Length |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| 10..X | ISUP Data | Raw | SUP data starting at the Layer 3 SIO |
| | | field. |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +

3.2.2.2.1 I SUP Encapsul ati on using TALI
When an | SUP MU arrives at an SGfroma 56 Kbps or DS1 Iink and is
routed within the SGto a |IP device, the SG perforns the follow ng
processi ng on the SS7 NMBU:
* discards the MIP Layer 2 information, CRC and fl ags

* places MIP Layer 3 into the SERVI CE payl oad area of the TALI
packet

* The SYNC field is set

* The OPCODE is set to 'isot’

* The LENGTH is set to the nunber of octets in the SERVICE field
Once the fully forned 'isot’ TALlI packet is created, it is handed to
the TCP socket |ayer and transmitted. The transm ssion process wll

add TCP, | P and MAC header i nformation.

Since the routing information is placed in the TALI Packet, no
routing informati on needs to be saved by the SG
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SS7 wsU

| Layer 3 | Layer 2 |

I I I
T S S SA R S e T S
| Fl ag| FCS| | SUP| Msg. | Cl C] Rout i ng| SI O LI | FI B| FSN| BI B| BSN| Fl ag|
I | |Part|Type|  |Label | | | | | | | I
T S S SA R S e T S

| /

| /

I I
TALI o e e e oo P . +----+
Packet | Service | LEN] Opcode| SYNC|

o e e e oo P . +----+

| /

e ————

| /

o m e e e e e oooooo-- Fo-m oo - Fo-m oo - Fo-m oo - +
| P | TALI Packet |TCP | IP | MAC |
Packet | | Header | Header | Header |

o m e e e e e oooooo-- Fo-m oo - Fo-m oo - Fo-m oo - +

Figure 7: Encapsul ation of |SUP MSUs using the TALI 'isot’ opcode

When an 'isot’ TALI packet is received on an SG froman |IP devi ce,
the SG perforns the follow ng processing on the 'isot’ packet:

* validates the TALI header
* Allocates space for a new SS7 nessage

* extracts the MIP Layer 3 data fromthe SERVICE area and pl aces it
in the new SS7 nessage

Once the 'isot’ packet is transformed back into a normal SS7 MSU, the
MU is routed within the SG according to the normal SS7 routing
pr ocedur es.

3.2.2.3 MIP3 Service Message (mtp3)

The "'nmtp3’ opcode is used to deliver SS7 MSUs with a Service

I ndi cator of 0-2, 4, 6-15 (non-SCCP, non-1SUP) over a TALI
connection. This opcode is only used on TALI protocol stacks that
are inplenmented without SAAL. The MIP3 | ayer of the SS7 MSU I S part
of the data transferred across TCP/IP for this opcode; the data
portion of the TALI 'ntp3’ nessage begins with the SIO byte of the
MIP3 header in the SS7 MsU.
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o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| Cctets | Field Nanme | Description |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| 0..3 | SYNC | ' TALI’ |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| 4..7 | OPCODE | ' mp3 |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| 8..9 | LENGTH | Length |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| 10..X | Layer 3 MSU | Raw MsSU data starting at the Layer 3 SIO |
| | Data | field. |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +

3.2.2.3.1 MIP3 Encapsul ati on using TALI
When an SS7 MSU with SI=0-2,4,6-15 arrives at an SG froma 56 Kbps or
DS1 link and is routed within the SGto an I P device, the SG perforns
the followi ng processing on the SS7 MsU
* discards the MIP Layer 2 information, CRC and fl ags
* places MIP Layer 3 into the SERVI CE payl oad area of TALI packet
* The SYNC field is set
* The OPCODE is set to 'mtp3
* The LENGTH is set to the nunber of octets in the SERVICE field
Once the fully forned 'ntp3 TALlI packet is created, it is handed to

the TCP socket |ayer and transmitted. The transm ssion process wll
add TCP, | P and MAC header information.
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SS7 MsU

| Layer 3 | Layer 2 |

I I I
I S S S T S
| Fl ag| FCS| Ot her Layer | Routing| SI Q LI | FI B| FSN| Bl B| BSN| FI ag|
I | |3 Data | Label | | [ | | | | I
I S S S T S

| /

| e

| /

TALI T R +----+
Packet | Service | LEN] Opcode| SYNC|

T R +----+

| /

| --

| /

o m e e e e e oooooo-- Fo-m oo - Fo-m oo - Fo-m oo - +
| P | TALI Packet |TCP | IP | MAC |
Packet | | Header | Header | Header |

o m e e e e e oooooo-- Fo-m oo - Fo-m oo - Fo-m oo - +

Figure 8: Encapsul ation of SS7 MsSUs with SI!=3,5,13 using 'm p3’

When an 'ntp3’ TALI packet is received by an SG froman | P devi ce,
the SG perforns the follow ng processing on the ’'ntp3" packet:

* validates the TALI header
* Allocates space for a new SS7 nessage

* extracts the MIP Layer 3 data fromthe SERVICE area and pl aces it
in the new SS7 nessage

Once the 'ntp3’ packet is transformed back into a normal SS7 MSU, the
MU is routed within the SG according to the normal SS7 routing
pr ocedur es.

3.2.2.4 SAAL Service Message (saal)

The 'saal’ opcode is used to deliver SS7 MSUs with any Service

I ndi cator over a TALI connection. This opcode is only used on TALI
protocol stacks that are inplenmented with SAAL. The ’'saal’ opcode is
al so used to transnit SAAL peer to peer packets (SSCF peer to peer
packets and SSCOP peer to peer packets other than SS7 service data)
over a TALI connection.
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When used to transfer SS7 MSUs, the MIP3 | ayer of the SS7 MSU IS part
of the data transferred across TCP/IP for this opcode; the data
portion of the TALI ’'saal’ nessage begins with the SIO byte of the
MIP3 header in the SS7 MSU and ends with the [ast byte of the SSCOP
trailer.

When used to transfer SSCF SSCOP peer to peer nmessages the data
portion of the TALlI 'saal’ nessage includes the entire SSCOP PDU

o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| Cctets | Field Nane | Description |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| 0..3 | SYNC | ' TALI’ |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| 4..7 | OPCCODE | ' saal’ |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| 8..9 | LENGTH | Length |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| 10..X | Layer 3 | Raw MSU data starting at the Layer 3 SIO |
| | Data | field. |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| | SScCorP | Zero (0) to three (3) octets of padding |
| Y | Trailer | plus 4 octets for the trailer data. The |
| | | total length of the Layer 3 Data and the |
| | | SSCOP trailer must be a multiple of 4. |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
or

o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| Cctets | Field Nane | Description |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| 0..3 | SYNC | ' TALI’ |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| 4..7 | OPCODE | ’saal’ |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| 8..9 | LENGTH | Length |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| 10..X | SAAL Peer | Raw SSCF/ SSCOP peer to peer packets are

| | to Peer | also transferred over the TALlI connection

| | message | using this 'saal’' opcode. |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +

3.2.2.4.1 MIP3 and SAAL Peer to Peer Encapsul ation using TALI
When an SS7 MSU (with any SI) arrives at an SG froma 56 Kbps or DSl

link and is routed within the SG for transnission to an | P devi ce,
the SG perforns the follow ng processing on the SS7 MSU
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* discards the MIP Layer 2 information, CRC and fl ags

* the MBU is passed froman MIP3 processing software |ayer to the
SSCF and SSCOP | ayers (the SAAL layers). These layers convert the
SS7 MSU into an SSCOP PDU. Part of this conversion includes
addi ng an SSCOP trailer.

* the SSCOP PDU (whether it is a peer to peer SAAL nessage or SS7
MSU in an SSCOP PDU) is copied into the SERVI CE payl oad area of
the TALI packet

* The SYNC field is set

* The OPCODE is set to 'saal

* The LENGTH is set to the nunber of octets in the SERVICE field

Once the fully forned *saal’ TALlI packet is created, it is handed to

the TCP socket |ayer and transmitted. The transm ssion process wll

add TCP, |P and MAC header i nformation.

Since the routing information is placed in the TALI Packet, no
routing informati on needs to be saved by the SG
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SS7 MsU
| Layer 3 | Layer 2 |
I I I

I S S S T S
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I | |3 Data | Label | | [ | | | | I
I S S S T S

I I

I I

I I
S S o e e e oo +
| SSCOP | Service |
| Trailer| |
S S o e e e oo +
I I
S S o e e e oo P . +----+
| Service with SSCOP Trail er | LEN] Opcode| SYNC|
S S o e e e oo P . +----+
| /
Ut
| /
o m e e e e e oooooo-- Fo-m oo - Fo-m oo - Fomm oo - +
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o m e e e e e oooooo-- Fo-m oo - Fo-m oo - Fomm oo - +

Figure 9: Encapsul ation of SAAL PDUs using the TALlI 'saal’ opcode

When an ’'saal’ TALI packet is received at the SG froman | P devi ce,
the SG perforns the follow ng processing on the 'saal’ packet:

* validates the TALI header
* Allocates space for a new SSCOP PDU nessage

* extracts the SSCOP PDU data fromthe SERVICE area and places it in
the new SSCOP PDU nessage

Once the 'saal’ packet is transformed back into a normal DS1 SSCOP
PDU, the SSCOP PDU is passed to the SAAL | ayer for receive
processing. |If the SSCOP PDU is a peer to peer pdu, it is processed
conpletely in the appropriate SAAL layer. |If the SSCOP PDU is an SS7
MU, the MSU is transformed back to a normal SS7 MSU and is routed
within the SG according to the nornmal SS7 routing procedures.
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3.3 TALI Tiners

Version 1.0 of the TALI specification defined 4 TALI tinmers that are
used as part of the TALI state machine. These tiners are generically
nanmed ' Tl through 'T4'. Brief descriptions of each tiner are
provided in the follow ng subsections. Tinmer expiration events for
each of the T1-T4 tiners appear as inputs to the TALI state machine.
For exact processing of each timer (when to start/stop, howto
process tiner expirations), refer to the TALI state machi ne.

Bot h ends of the TALI connection have there own T1-T4 timers. The
T1-T4 timer val ues can be set on each end of the connection

i ndependent of the settings on the far end. For each tiner, a
default value and range is reconmended in the follow ng sections.

3.3.1 T1 Tiner

The T1 timer represents the tine interval between the origination of
a 'test’ nessage at each TALI inplenentation. Each tine Tl expires,
the TALI inplenmentation should send a ’test’.

3.3.2 T2 Tiner

The T2 timer represents the amount of tinme that the Peer has to
return an "allo’” or a ’'proh’ in response to a "test’. |If the far end
fails toreply with "allo’” or "proh’ before T2 expires, the sender of
the "test’ treats the T2 expiration as a protocol violation. Note
that T2 nmust be < T1 in order for these tinmers to work as desi gned.

3.3.3 T3 Tiner

The T3 tiner controls how | ong the near end should continue to
process Service Data that is received fromthe far end after a
Managenent Prohibit Traffic Event has occurred (at the near end).
This tiner is used when a transition from NEA- FEA (both ends al |l owed
to send service data) to NEP-FEA (only far end willing to send
service data) occurs. On that transition, it is reasonable to expect
that the far end needs sonme ampunt of tinme to adjust its TALI state
machi ne and divert service data traffic away fromthis socket. The
T3 timer controls the anmount of time the far end has to divert
traffic.

3.3.4 T4 Tinmer
The T4 timer represents the tine interval between the origination of

a 'noni’ nmessage at each TALI inplenentation. Each tine T4 expires,
the TALI inplenmentation should send a ’'noni’.
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3. 3.5 Reconmended Defaults and Ranges for the TALI Tiners

The followi ng table provides the recommended default and configurable
range for each TALI tinmer.

o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| Name] Mn | Max | Default| Description |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| T1 | 100ms | 60sec | 4 sec | Send test PDU tiner |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +

| T2 | 100ms | 60sec | 3 sec | Response tinmer for an allo or proh
| I | | | response to test nessage. |

| Tinmer controls how long to process

| rcvd serv data after an NE |
| transition fromNEA to NEP. System |
| is waiting for a proa response to |
| the first proh send when NE |
| transitions from NEA to NEP. |

| T4 | 100ms | 60sec |10 sec | Send noni PDU tiner |

Table 5: Tiners

NOTE: The value of T1 nmust be at |least one (1) nillisecond greater
than T2. This is to prevent the systemfroma |lockup in the T1
expired condition. If Tl is equal or less than T2, it will expire
and restart T2 and not enforce responses to the test nessage.

Enf orcenment of nininmum and maxi numtimer values is inplenentation
dependent.

3.4 TALI User Events

Each TALI inplenentation nust provide several user event controls
over the behavior of the TALI state machine for each TALI connecti on.
The user interface to provide these capabilities is inplenmentation
specific.

3.4.1 Managenment Open Socket Event

The 'nmgnt open socket’ event, together with the 'ngnt cl ose socket’
event, allows the user to control when each defined TALI connection
will forma TCP socket connection. Wen ’'open socket’ for a
particul ar TALI connection occurs, the TALI connection should begin
trying to forma TCP socket connection to the peer
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The steps that are taken to connect are dependent on the
client/server role of that end of the TALI connection. The exact
steps to performthese tasks are inplenmentati on dependent and may
differ based on the TCP stack being used.

In general, TALI clients form socket connections by using the BSD
sockets calls:

Socket ()
Bi nd()
Connect ()

In general, TALI servers form socket connections by using the BSD
sockets calls:

Socket ()
Bi nd()

Li sten()
Accept ()

3.4.2 Managenment Cl ose Socket Event

The "ngnt cl ose socket’ event can be issued by the user when it is
desired that the TCP socket for a TALlI socket, be closed i mediately,
or discontinue its attenpts to connect to the peer. After acting on
"cl ose socket’, the TALI connection will not be established until
"mgm open socket’ is issued.

3.4.3 Managenent Allow Traffic Event

The "mgnt allow traffic’ event, together with the 'nmgnt prohibit
traffic’ event, allows the user to control when each defi ned TALI

connection will be willing to carry SS7 service data over that
particul ar TALI connection. Wen "mgnt allow traffic’ is issued, the
TALI inplenmentation becones willing to carry service data. The TALI

state for the near end should transition to NEA (near end allowed) if
the connection is already established.

3.4.4 Managenment Prohibit Traffic Event

The "mgnt prohibit traffic’ event is the opposite of "allow traffic’.
When 'nmgnt prohibit traffic’ is issued, the TALI inplenentation
becones un-willing to carry SS7 service data over that particul ar
TALI connection. The TALlI state for the near end should transition
to NEP (near end prohibited) if the connection is already

est abl i shed.
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3.5 O her Inplenmentati on Dependent TALlI Events

In addition to tiners, each TALI inplenmentation needs to be able to
detect, and react accordingly, for the foll owing events:

*

Connection Established. When the TCP socket connection is
initially established the TALI state machine nust be notified.

Connection Lost. Wen the TCP socket connection is lost, due to
socket errors during reads/wites, the TALlI state machi ne nust be
notified.

Protocol Violations. Any violation of the TALI protocol as
di scussed in 3.7.1.3.

3.6 TALI States

The TALI version 1.0 specification is based on a state nachi ne that
considers 6 TALI states. Each end of the TALI connecti on maintains
its own TALI state.
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| OCs | The TALI connection is out of service. This usually]|
| | corresponds to a user event to 'close’ the socket, |
| | or a user event to 'deactivate the SS7 |ink’. |

| Connecting | The TALI layer is attenpting to establish a TCP |
| | socket connection to the peer. Servers are |
| | 'accepting’, clients are 'connecting’. |

| NEP- FEP | The TCP socket connection is established. Neither |
| | side of the connection is ready to use the socket |
| | for service PDUs. |

| NEP- FEA | The TCP socket connection is established. The NE is|
| | not ready to use the socket for service PDUs. The
| | FE is ready to use the socket for service PDUs. |

| NEA- FEP | The TCP socket connection is established. The NE is|
| | ready to use the socket for service PDUs. The FE is|
| | not ready to use the socket for service PDUs. |

| NEA- FEA | The TCP socket connection is established. Both |
| | sides are ready to use the socket for service PDUs. |
| | This is the only state where nornal bi-directional |
| | SS7 data transfer occurs. |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +

Tabl e 6: TALI States
3.7 TALI Version 1.0 State Machi ne

This section provides the state machine that nust be foll owed by each
TALI inplementation in order to be conpliant with this specification.

3.7.1 State Machi ne Concepts

Before presenting the actual state nachine, several concepts are
di scussed.

3.7.1.1 General Protocol Rules
1. Neither side can send service data unl ess both sides are all owed.

2. Each side initializes to the prohibited state for both near end
and far end.
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3. State changes between the NEx-FEx states are signaled with either
an "allo or 'proh' .

4. Each side can poll the far end’s state with a "test’. Upon
sending 'test’, Tl and T2 should al ways be restarted.

5. Each side polls the far end with a "test’ every Tl expiration.
6. The reply to a "test’ is based on the state of the near end only.
7. The reply to a 'test’ is either "allo or ’'proh’.

8. A far end signals the |l ast service PDU has been transmtted with
either a "proh’ or a ’'proa

9. Upon receiving a 'proh’, the receiver nust always reply with
"proa’.

10. The NE cannot gracefully close a socket unless a 'proh’ is sent
and 'proa’ is received.

11. On the transition from NEA to NEP, after sending a ’'proh’, the
near end nust continue to process received service data until a
"proa’ is received or until a T3 tinmer expires.

3.7.1.2 Gaceful Shutdown of a Socket

The state table treats a managenent request to close the socket as a

"hard’ shutdown. That is, it will close the socket inmediately

regardl ess of the current state. Therefore, the correct steps to

ensure a graceful shutdown of a socket (fromthe NEA FEP or NEA FEA

states) is:

1. Managenent issues a Managenent Prohibit Traffic Event on the
socket .

2. Management will wait for T3 to expire.

3. Managenent can then issue a C ose Socket Event on the socket.
3.7.1.3 TALI Protocol Violations

Each TALI inplenentation nust detect when violations of the TALI

protocol have occurred and react accordingly. Protocol violations

i ncl ude:

* |Invalid sync code in a received nessage
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* Invalid opcode in a received nessage
* Invalid length field in a received nessage

* Not receiving an "allo’ or "proh’, in response to the origination
of a 'test’ , before the T2 tinmer expires

* Receiving Service Messages on a prohibited socket.
* TCP Socket errors - Connection Lost
In the state nachine that follows, State/Event conbinations that
shoul d be treated as protocol violations are indicated via a 'PV in
the state/event cell. Al of the 'PV events are then processed as
per the 'Protocol Violation row in the table.

3.7.2 The State Machine

Internal Data required for State Machi ne:

bool ean sock_all owed. This flag indicates whether the NE is all owed
to carry Service Messages.

Initial Conditions:
sock_al | owed = FALSE
state = OOS

no tiners running

o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| State|] OOS | Connecting| NEP-FEP | NEP-FEA | NEA-FEP | NEA- FEA |
| Event | I I I I I I
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| TL Exp. | | | Send test| Send test| Send test| Send test|

| | | | Start T1 |Start T1 |Start T1 |Start T1 |
| | | | Start T2 |Start T2 |Start T2 |Start T2 |

o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| T2 Exp. | | | PV | PV | PV | PV |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| T3 Exp. | I | PV | PV I I I
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| T4 Exp. | | | Send noni | Send noni | Send noni | Send noni |
| | | | Start T4 |Start T4 |Start T4 |Start T4 |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| Rev test| | | Send proh| Send proh| Send al | o] Send al | o
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| Rev al | o] | | Stop T2 | Stop T2 | Stop T2 | Stop T2 |
| | | | NEP- FEA | | NEA- FEA | |
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o e o e e o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m e e e e m ==
| Stop T2 | Stop T2 | Stop T2 | Stop T2
| Send proa| Send proal Send proa| Fl ush or |
| | NEP- FEP | | reroute |
| | | | Send proa|
I I I | NEA-FEP |
o e o e e o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m e e e e m ==
| Stop T3 | Stop T3 | | |
o e o e e o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m e e e e m ==
| Convert | Convert | Convert | Convert
| to mona | to nobna | to nona | to nona |

| Rev

| Service]|

| Connect .
| Est ab.

| Lost

| | tation | tation | tation | tation |
| | dependent | dependent | dependent | dependent |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| | PV [1f T3 run| PV | Process |
| | | Process | | |
| | | El se PV | | |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| Start T1 | | | | |
| Start T2 | | | | |
| Start T4 | | | | |
| (if non-0)]| I I I I
|if sock_ | I I I I
| allowed | I I I I
| = TRUE | I I I I
| send all o | | | |
| send test]| | | | |
| NEA-FEP | I I I I
| el se I I I I I
| send proh| I I I I
| send test]| | | | |
| NEP-FEP | | | | |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| | PV | PV | PV | PV |
I I I I I I
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| | Stop all |Stop all |Stop all |Stop all
| | timers | timers | timers | tiners |
| | A ose the| O ose the|d ose the| O ose the|
| | socket | socket | socket | socket
| | Connect - | Connect- | Connect- | Connect- |
I | ing | ing | ing | ing I
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o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| Mgt . | Open | I I I I I
| Open | socket | I I I I I
| Socket | Conne-| | | | | |
I | cting] I I I I I
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| Mymt | | Close the |Stop all |[Stop all |Stop all | Stop all
| A ose | | socket | tinmers | timers | timers | tiners
| Socket | | OCs | A ose the| O ose the|d ose the| dose the|
| | | | socket | socket | socket | socket
| | | | OOS | OOS | OOS | S |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| Mynt . | sock_ | sock_allo-|sock_all-]|sock_all-|sock_all-]|sock_all-
| Prohibit]allow| wed=FALSE| owed= owed= | owed= | owed=
| Socket |ed = | | FALSE FALSE | FALSE | FALSE

| FALSE

|start t3 |start t3

I

I

I

| | send proh| send proh
I

| | NEP-FEP | NEP-FEA
I

o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| Mgt . | sock_ | sock_allo-|sock all-|sock_all-|sock_all-]|sock_all-|
|Allow Jallow| wed=TRUE | owed= | owed= | owed= | owed= |
| Traffic |ed = | | TRUE | FALSE | TRUE | TRUE |
| | TRUE | | send all o] send all o] | |
| | | | NEA-FEP | NEA- FEA | | |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| User | reject| reject | reject | reject | reject | send

| Part |data | data | data | data | data | data |
| Msgs. | I I I I I I
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +

Table 7: TALI 1.0 State Machine

3.8 TALI 1.0 Inplenentati on Notes
Several aspects of the expected TALI 1.0 inplenentati on have not been
specifically addressed in the state machi ne or previous text (or else
they were presented but will be reiterated here). These
i npl enentation notes in sonme cases have to do with the expected
behavi or of the software | ayer above the TALI | ayer.

3.8.1 Failure on a TCP/ I P Socket

* The failure to read or wite froma TCP socket shall be detected
and generate a connection |ost event.
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3.8.2 Congestion on a TCP/ 1P Socket

*  Message streans can be nonitored for congestion via inplenentation
dependent net hods.

* One possible definition of congestion for the previous requirenent
nm ght be when a TCP socket is bl ocked.

3.9 TALI 1.0 Limtations

Several linmtations with the TALI 1.0 specification and
i npl erentation are identified:

* For SCCP traffic, only UDT and XUDT Class 0 and Class 1 traffic
shoul d be managed by this protocol

*  When the MIP3 Routing Label is not part of the data transnitted
across the wire, priority zero (0) traffic is used for all traffic
when the SIOis regenerated.

4. TALI Version 2.0

Version 2.0 of the TALI specification provides several additions to
the Version 1.0 specification. The 2.0 additions are provi ded by

i ntroduci ng three new TALI opcodes. The basic functionality and nobst
of the details of the TALI 1.0 inplenentati on are NOT changed by the
2.0 additions.
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The tabl e bel ow provides a sutmmary of the nmessages and nessage
structure used in TALlI version 2.0.

o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| OCTET | DESCRI PTI ON | SIZE | VALUE | TYPE |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| 0..3 | SYNC | 4 Cctets | | 4 byte ASCII |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| | TALI | | * TALI" | |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| 4..7 | OPCODE | 4 Cctets | | 4 byte ASCII

o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| | Test Service | | "test’ | |
| | Al'l ow Service | | "allo | |
| | Prohi bit Service | | ' proh” | |
| | Prohi bit Service Ack]| | ’proa | |
| | Moni t or Socket | | ’rmoni’ | |
| | Moni t or Socket Ack | | ’rmona’ | |
| | SCCP Service | | ’sccp’ | |
| | | SUP Service o/ TALI | | isot’ | |
| | MIP3 Service o/ TALI | | "mp3 | |
| | Servi ce o/ SAAL | | 'saal’ | |
| | Managenent Message | | mgnt’ | |
| | Ext ended Service Msg| | ’xsrv' | |
| | Speci al Message | | *spcl’ | |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| 8..9 | LENGIH | 2 Cctets | | integer |
| | (least significant | | | |
| | byte first) non-0 | | | |
| | if Service or | | | |
| | Socket nmonitor neg | | | |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
| 10..X | DATA PAYLOAD | variable | | variable |
o m ot o e o e o e o e o e e e e o e e e e e e e e e e e e e e e e e e e e e mi—ioooo - +
Due to the minimal anobunt of change from 1.0, this chapter will only
provi de:

* Detailed informati on regardi ng how a TALI inplenmentation can
identify itself as a 2.0 vs. a 1.0 inpl enentation

* Detailed information regarding how to provide backward
conmpatibility for a connection to a far end that is only TALI 1.0
capabl e

* Detailed informati on regarding the new 2.0 opcodes
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* Detailed information regardi ng any ot her changes to the
informati on presented in previous sections that need to be
i mpl emented in order to be 2.0 conpati bl e.

Therefore, readers of this chapter should read this fromthe point of
view of nodifying an existing TALI 1.0 inplenentation to support the
new 2.0 features.

4.1 Overview of TALI Version 2.0 Features

A small nunber of changes to a 1.0 TALI inplenentation are required
to support 2.0. Figure 10 illustrates the inputs that affect the 2.0
TALI State Machine. The reader may notice that the only differences
fromthe inputs for 1.0 are as follows:

Three new TALI opcodes can be sent/received between a TALI node and
its peer. The new opcodes are:

* 1rrgm1
* ' Xsrv’
*  spcl’

Three new User Part capabilities need to be supported by the |ayer of
code above the TALI layer in each inplenentation. The user part
needs to provide support for "mgmt’', ’'xsrv’', and ’'spcl’ data.

More informati on about the 3 new opcodes is provided in individual
sections in this chapter. However, a brief description of the
pur pose of each of these opcodes is as follows:

* 'ngm’ - This opcode is intended to all ow MANAGEMENT data, or data
that will manage the operation of the device, to pass between the
TALI endpoints. Exanples of this managenent data incl ude:

* configuration data, such as which SS7 traffic streans a peer
woul d like to receive over a specific socket

* SS7 Network Managenent data, such as information regarding
poi nt code (un)availability and congesti on.

* Enabl i ng/ di sabling various socket options, such as options
regardi ng whi ch nessages are supported, or how to format data.

Sprague, et al. I nf or mat i onal [ Page 46]



RFC 3094 Tekel ec’ s Transport Adapter Layer Interface April 2001

* 'xsrv' - Extended Service Opcodes. It is envisioned that the TALI
protocol could be extended to carry other types of traffic that
are not covered by the 1.0 service data opcodes (' sccp’, 'isot’,

"mp3, or "saal’). By defining a new '’ xsrv’' service opcode, the
TALI protocol is opened up to the possibility of being used for
ot her types of data transport.

* 'spcl’ - Special services. It is envisioned that vendors may want
to build special services into their TALI inplenentations that are
only activated when the inplenmentation is connected to other
equi prent i npl ementing the sane special services. This opcode is
i ntended to provide a general neans to discover nore information
regardi ng who the TALlI session is connected to, and a nmeans to
enabl e speci al features based on the vendor/inplenmentation on the
far end.
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+====+4 F- e e - - - + [ et p——t—r
| | | Service | +------------- + | |
| User | | Message,| | Mgmt. Open | | MANAGEMENT |
| Part| <-->| M3, | | Mygnmt. Cose |<-->| |
| | | XSRv, | | Mgnt. Proh. | | |
| | | SPCL | | Mynt Al | ow | +============+
+====+ S e s +
N N
I I
v \Y;
E e ————————————————————————————— L
TALI State Machi ne |
E e ————————————————————————————— L
N N N N
I I I I
v I I I
Ho-memoo - + I I I
| Received| — +------------mmmit i I R +
| "test’, | Connection est. Protocol | | T1 Expired |
| "allo, | Connection | ost Violation | | T2 Expired |
| "proh’, | | | T3 Expired |
| "proa’, | @ A------meiemmemee oo + | T4 Expired |
| "rmoni’, | A N Foe e +
| 'rmona’, | I I A
| “mgnt’, | I I I
| " xsrv', | I I I
| 'spcl’, | I I I
| Service | | | MPLEMENTATI ON |
| Message | | DEPENDENT |
L R + [ s e b —— oY
N
I
v
‘===
| PEER