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Approach to T2S Functional Design

Presentation of the document

1 Approach to T2S Functional Design

1.1 Presentation of the document

The T2S deliverables for the specification phase are considered as documents aiming at allowing users to
understand how services described in the T2S User Requirements Documentation will be provided by the
T2S platform.

The diagram below presents an overview of all the T2S deliverables for the specification phase.

T2s Specifications

________________

General

Specifications
General

Functional

Specifications
(GFS)

4 " Technical specifications .

F
1
1
1
1
1
1
1
1
1
i
I
I
I
I
I
I
i
1
1
1
1
1
1
1
1
Ll

The General Functional Specifications aim at presenting from a functional perspective the solution envisaged
for T2S. To that purpose, the structure of this document aims at providing an overall picture of the func-
tional design envisaged for T2S before entering into more an in-depth description of each domain, module
and function.

As regards general descriptions, after giving an overview of the approach retained for the T2S functional
design in the current first chapter of the GFS, the second chapter relates to the general functional overview
of T2S. This second chapter provides an overall description of the objective and the scope of T2S, as well as
an overall picture of the T2S functional architecture with a high-level functional diagram representing the in-
teractions between domains and modules, irrespective of implementation choices. This chapter provides an
overview of the Data Model foreseen for T2S with both static and dynamic data as well as general descrip-
tion of the relationship between the different entities of the data model (detailed description of entities and
attributes are provided in the relevant chapters of the functional description). This overall description is com-
plemented by an overview of the security management issues for T2S.

All rights reserved. Page 5
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Methodological elements

On the basis of this general view of the functional solution envisaged for T2S, the third chapter provides a
functional description of the domains and modules identified in the overall high level diagram. For each of
these domains, this chapter describes the role and behaviour of their respective modules and functions by
presenting their respective data flow processes. It also covers a presentation of the processing of some rep-
resentative use cases illustrating the respective roles and interactions of modules in this processing. This
graphic and text description of use cases processing aims at facilitating the understanding of the internal be-
haviour of the system to answer the requests originating from external parties.

1.2 Methodological elements

The Functional Design process is based on a phased approach leading to design in a first step the GFS on
the basis of the T2S User Requirements and then expand the GFS into detailed functional specifications. The
functional specifications aim at describing from a functional perspective the architecture of the future plat-
form (i.e. description of the different functional domains and modules and identification of their internal in-
teractions) with an increasing level of granularity and comprehensiveness at each stage of the process.

The methodology retained for this process relies on a waterfall approach according to which the GFS should
be delivered before moving to the next phase. The functional documentation is structured to ensure full con-
sistency, upward compatibility and reusability between the successive deliverables (i.e. parts of GFS docu-
mentation can be reused for being expanded and enriched in the following phase).

In this process, the GFS provide a description of the overall solution envisaged for the T2S functional design.
More precisely, the GFS encompass (i) the complete logical data model (with both static and dynamic data
and the description of entities and attributes), (ii) the exhaustive list of use cases for ensuring self consist-
ency of the design and (iii) the descriptions of the functionalities of the future platform according to a hier-
archical description in three levels: domains, modules and functions:

I The concept of "Domain” refers to the highest level of the hierarchical description of the T2S functional-
ities. Each of the seven domains identified for T2S covers several modules consistently grouped to-
gether according to their proximity of activity. The breakdown into domains has been done with a view
to stick to the largest possible extent to the breakdown already identified in the T2S User Require-
ments;

I The concept of "Module” refers to the second level of the hierarchical description of the T2S functional-
ities. Each module covers several functions consistently grouped together according to their proximity
of activity. For the provision of the T2S services identified in T2S User Requirements, each module can
exchange information with T2S Actors as well as with external systems via the Interface domain and
with other modules belonging to the same or different domains, as illustrated in the High-Level Dia-
gram;

I Finally, the concept of “Function” refers to the most detailed level of the hierarchical description of the
T2S functional solution in the GFS. In this context, a function is a process unit having access to per-
manent data with a view to process and exchange data flows with other functions or external T2S Act-
ors and systems via the Interface domain.

The provision of services identified in the T2S User Requirements relies on the intervention of one or several
functions pertaining to one or several module(s) and domain(s).

All rights reserved. Page 6
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Reference documents

Since the GFS document is to be published, the UML (Unified Modelling Language) formalism is used for the
graphical representation of the aforementioned concepts. As market-standard representation for the func-
tional descriptions of T2S it aims at easing the reading and understanding of functional deliverables, via the

provision of symbols and diagrams adequate to different representations of a system such as the functional

requirements view, static structural view and dynamic behaviour view.

1.3 Reference documents

The present version 5.1 of the GFS relies on the version 5.04 of the T2S User Requirements document.

1.4 Specifications references — cross-referencing URD

In order to enable cross-referencing functional specifications and user requirements, the current version of
the GFS includes the following elements:

Within the text of the document, a clear identification of relevant User Requirement (to be recognised
through the following formalism: {T2S.xx.yyy}) justifying the treatment described;

Within chapter 3, a breakdown of each functional description into elementary specifications identified
specifically via a unique code (to be recognised through the following formalism: [Domain].[Module].
[Function].xx.yy}) allowing their cross-referencing between with User Requirements with the functions
and sub-sections of the document;

As a dedicated appendix, a matrix providing for each and every functional UR the following information:
the text label of the UR, the GFS part, the GFS domain or chapter, the module or sub-chapter, the sec-
tion, the function or data entity or sub-section, and the identifier of the specification.

1.5 Conventions used

UML proposes a large choice of diagrams allowing the description of systems under several perspectives. In
the context of T2S GFS, the following subset of UML diagrams is used:

Use case diagrams showing interactions between the T2S platform and external entities to T2S;

Sequence diagrams, focusing on communications between various objects over time and the messages
triggering those communications;

Activity diagrams showing the workflow from a start point to the finish point and detailing the different
decision paths existing in the progression of events contained in the activity;

Class diagrams describing the data structure with the entities, the attributes and the relations between
these entities and Object diagrams proposing some concrete examples of data entities instances in spe-
cific business conditions. For example, while a “Party class diagram” describes in general the attributes
that allow describing a party, a “Party object diagram” shows the values taken by these attributes for a

specific party.

The UML formalism provides a useful basis for the description of the behaviour of a module or a function,
but the text accompanying the diagrams is critical for the understanding of this behaviour.

All rights reserved. Page 7
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2 General Functional Overview

2.1 Introduction

2.1.1 Objective and scope of T2S

On the basis of selected extracts and abstracts of the User Requirements reflected in italics, this section of
the GFS aims at providing an overview of the scope of the business of T2S, the processing schedule and cal-
endar.

2.1.1.1 Scope
This section covers the securities categories and type of transactions, by quoting when relevant the Prin-
ciples of T2S and the URD.
Securities categories
"The T2S scope shall include all securities that comply with the following eligibility criteria, i.e. that:
I have an ISIN code, as instrument identifier;
I are held with a CSD in T2S;
I settle in book-entry form; and
I are fungible (from a settlement process perspective).

These criteria should cover all securities currently settling in EU CSDs. Eurobonds, for example, have an ISIN
code, settle in book-entry form and are fungible. Therefore, they are eligible for settlement in T2S if they are
held with a CSD in T2S. In addition, certain securities, compliant with the first three criteria, but non-fun-
gible from a settlement perspective, may still be entered in and processed by T2S under specific conditions.
T2S would identify these securities as specific non-standardised securities pertaining to certain markets (...)
{T25.02.010}.

”

When prior or subsequent steps to the settlement procedure are required to register, identify or update ad-
ditional codes (registration codes, reference numbers, etc.), those procedures are executed by CSDs as cur-
rently done. These criteria should cover all securities currently settling in EU CSDs. Nevertheless, T2S may
process (under specific conditions) specific categories of securities which may not be fungible from a settle-
ment process perspective.

Type of instructions
The scope of T2S:

“shall be restricted to settlement services, including the functionalities required to support settlement activit-
ies relating to asset-servicing business. Activities that extend beyond the provision of settlement services,
such as the management of corporate actions, lie outside the T2S business scope. However, the system
shall process the settlement instructions in relation to those CSD processes. T2S shall settle only those set-
tlement transactions with a CeBM cash leg (or no cash leg). T2S will not provide settlement in commercial
bank money (CoBM)” {T2S.02.020}.

All rights reserved. Page 8
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"T2S shall provide for a set of transaction types that allow transactions to be distinguished according to one
or more of the following parameters:

priority;

deadline;

lifecycle type;

matching mechanism; and

settlement process.” {T2S.02.030}

According to chapter 5.2.1 of the User Requirements:

"The instruction types covered by T2S are the following:

FOP (Free of Payment) consists of DFOP (Delivery Free of Payment) and RFOP (Receive Free of Pay-
ment). In both cases, securities are delivered / received without payment being made;

DVP (Delivery versus Payment) and RVP (Receive versus Payment) define an exchange of securities for
cash;

DWP (Delivery with Payment) defines the delivery of cash and securities from one party to another. For
example, trade netting by a CCP may result in such instructions;

PFOD (Payment Free of Delivery) defines an exchange of cash without the delivery of securities;

Settlement restriction (the action of setting or removing a settlement restriction) comprises the block-
ing, earmarking and reservation of positions within the overall position in a security in a securities ac-
count as well as the blocking and reservation of a cash balance in a T2S dedicated cash account.”.

2.1.1.2 Schedule and calendar

This section presents an outline of the T2S settlement day and calendar.

T2S settlement day structure

T2S provides a single harmonised timeframe for the centralised settlement procedures in central bank
money.

The T2S settlement day is divided in several periods corresponding to different T2S statuses. The value of
each T2S status corresponds to the ongoing period or main process of the T2S settlement day
{T72S.03.0103}.

The T2S status is defined by the value of the Status attribute in the 72S System Status entity. The following
status attributes have been identified so far:

The "SOD period”, for the start of day;

For the night-time settlement period:

— The “First night-time cycle”,
— The “Last night-time cycle”,

The “Maintenance window”,;

All rights reserved. Page 9



tar‘gg}; | T2 T2S General Functional Specifications

General Functional Overview

Introduction

I The “Real-time settlement period”;
I The “Real-time settlement closure period”;
I The “EOD period' for the end of day.

The T2S Schedule may include two or more settlement cycles during the night time settlement. This will de-
pend on settlement volumes by the time of T2S launch date. The current assumption is to process only two
cycles: the first night-time cycle and the last night-time cycle. In case a new cycle is added, it will be created
with the relevant sequence and processed between the first night-time cycle and the last night-time cycle.

The transition between the various periods is managed as an event and for each event T2S manages a
planned time, a revised time and an effective time {T2S.03.015%}.

The planned time corresponds to the standard schedule applied by default by the T2S platform for every
T2S settlement day. This planned time can be updated by the T2S Operator only in case of a permanent
change in the regular schedule {T2S.03.0163}.

The revised time is the foreseen time for the current settlement day, which usually coincides with the
planned time except when a delay has occurred. In contingency situations the T2S Operator updates the re-
vised time while the planned time remains unchanged {T2S.03.017}.

The effective time is the time at which the event has actually occurred during the current settlement day
{T2S.03.018}.

The T2S Operator is entitled to change the T2S Schedule deadlines of the settlement day, independently for
a T2S settlement currency, in exceptional circumstances or contingency situations, based on a request by
the relevant central bank. The change is valid for the current settlement day only {T2S.03.303}.

Overall view of the T2S settlement day

The overall T2S settlement day stands along the following timing and deadlines that are only indicative
within the GFS document:

TIME DESCRIPTION

18:45 - 20:00 SOD period

20:00 — 03:00 First night-time cycle
Night-time static data update
First night-time cycle reporting (22:20 set as target objective for completion time) *
Last night-time cycle ?
Night-time static data update
Last night-time cycle reporting (00:00 set as target objective for completion time) *
Night-time reporting

Last night-time static data update reporting

1 The time provided covers standard peak volumes and excludes extreme peak day volumetrics.

2 Following further detailed definition of the timing of the T2S Schedule and further consultation with T2S stakeholders, additional cycles may need
to be added during the night-time settlement period.
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TIME DESCRIPTION

03:00 — 05:00 Maintenance window

05:00 (Or after NTS if NTS ends  Realtime settlement (RTS)
before 03:00) — 18:00

18:00 — 18:45 EOD period

Each period of the T2S settlement day is described in the following diagrams including:

I The domains available (OPSR/Operational Services, SQRA/Statistics Queries Reports and Archiving,
INTF/Interface, SDMG/Static Data Management, LQMG/Liquidity Management, LCMM/Lifecycle Manage-
ment and Matching, SETT/Settlement);

I The event exchanged between the domains in order to trigger one specific module of the domain and
the processing associated to a period;

I When appropriate the time which triggers the processing associated to a period.

T2S services are available throughout the T2S settlement day as per user requirements {T72S.03.2103}
{T2S.03.220} {T2S.06.230%}.

SOD period

DiAGrRAM 1 - T2S SETTLEMENT DAY (SOD PERIOD)
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The SOD period starts after the successful completion of the previous EOD period and ends before the start
of the night-time settlement period.

During the SOD period, the following steps are processed successively:

I Change of business date: After successful completion of the previous EOD period and when time 18:45
is reached, the Scheduling module of the Operational Services domain {T2S.03.020}:

— Changes the Business Date according to the T2S Calendar (or according to the Closing Day as being
defined in section Calendar hereunder),

— Creates the new T2S settlement day schedule on the basis of the default schedule of events;

I Preparation of the night-time settlement: after the change of the Business Date and prior to the start of
night-time settlement period, there is a start of day procedure in order to prepare the night-time settle-
ment {T2S.03.030%}. During the preparation of the night-time settlement:

— The Instruction Validation module of the Lifecycle Management and Matching domain selects the in-
structions that have to be revalidated against the static data valid as of the new Business Date
{T2S.03.0503}. The LCMM Instructions to be revalidated are:

= The settlement instructions and settlement restrictions that finished the previous settlement day
unsettled or partially settled and that are recycled for the current settlement day,

= The amendment instructions, cancellation instructions and Hold/Release instructions that finished
the previous settlement day not executed,

— The Standardisation and Preparation to Settlement module of the Settlement domain valuates the Se-
curities Positions and eligible Settlement Transactions for the new T2S settlement day for auto-collat-
eralisation purposes {T2S.03.0607} based on the prices received from collateral management sys-
tems and identifies the instructions eligible for settlement in the course of the new settlement day
{T72S.03.040}.

Service availability during SOD period

The LCMM, Static Data and Interface services are available during the SOD as per {T72S.03.2103}
{T2S.03.220} {T2S.06.230}.

Night-time settlement period
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D1AGRAM 2 - T2S SETTLEMENT DAY (NIGHT-TIME SETTLEMENT PERIOD)
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DiAGRAM 3 - T2S SETTLEMENT DAY (NIGHT-TIME SETTLEMENT PERIOD)
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The night-time settlement period starts after the successful completion of the previous SOD period and ends
before the start of the maintenance window.

During the night-time settlement period, T2S provides a continuous settlement service by processing the
settlement instructions within cycles and sequences with minimal time gaps between them {T2S.03.090}
{T2S.03.100}.

The night-time period includes a number of statuses and corresponding main processes.

Sequencing
Settlement transactions are submitted to settlement according to a T2S automatic order, called sequence.

The first night-time cycle includes the following sequences:

All rights reserved. Page 14



tar‘gﬁp | _— T2S General Functional Specifications

General Functional Overview

Introduction
FIRST NIGHT-TIME CYCLE
Sequence 0 Only the following transactions sent to T2S before start of sequence 0 are proposed

for settlement:
I Liquidity transfers from RTGS accounts to T2S Dedicated cash accounts

I Liquidity transfers from a T2S Dedicated cash account to another T2S Dedic-
ated cash account of the same T2S Party {T2S.03.070} {T72S.06.063}
{T2S.06.230};

I The application of cash settlement restrictions corresponding to CoSD blocking
which were regenerated by T2S at the end of the previous business day are
processed in this sequence.

Sequence 1 Only the following transactions sent to T2S before start of sequence 1 are proposed

for settlement:
I Corporate Actions ® {T2S.07.030} {T2S.09.270%};
I All liquidity transfers {T2S.06.230%}.

Sequence 2 Only the following transactions sent to T2S before start of sequence 2 are proposed

for settlement:

I FOP transactions for rebalancing purposes (between securities accounts of the
same T2S Party) {T2S.07.040%};

I All liquidity transfers {T2S.06.230%};
I Corporate Actions {T2S.09.270}.
Sequence 2 includes transactions not settled in sequence 1 {T72S.03.110}.

Sequence 3 Only the following transactions sent to T2S before start of sequence 3 are proposed
for settlement:

I Central Bank Operations (CBO) {T2S.07.050%};
I All liquidity transfers {T2S.06.230%};
I Corporate Actions {T2S.09.270};
I FOP transactions as per sequence 2 {T2S.07.0403}.
Sequence 3 includes transactions not settled in sequence 2 {T72S.03.110}.

Sequence 4 All eligible transactions for the current T2S settlement day which are sent to T2S

before start of sequence 4 are proposed for settlement.
Sequence 4 includes CA on flows

Sequence 4 includes transactions not settled in sequence 3 {T2S.07.060}
{T2S.03.110}.

3 Corporate Actions refers only to Corporate Actions on stocks (events applicable on final securities positions, e.g. cash distributions). Corporate Ac-
tions on flows are events related to pending transactions (e.g. market claims and transformations) and are proposed for settlement during se-
quences 4.
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The last night-time cycle includes the following sequences:

LAST NIGHT-TIME CYCLE

Sequence 4 All eligible transactions for the current T2S settlement day which are sent to T2S
before start of sequence 4 are proposed for settlement.

Sequence 4 includes transactions not settled during the first night-time cycle
{T2S.07.070} {T2S.03.110}.

Sequence X All eligible transactions for the current T2S settlement day which are sent to T2S
before start of sequence X are proposed for settlement.

Partial settlement is applied to all unsettled transactions which are eligible for sub-
mission to partial settlement processing {T2S.03.135} {T72S.07.080}
{T72S.08.220}.

Sequence X includes transactions not settled in sequence 4 {T2S.03.1103}.

Sequence Y All eligible transactions for the current T2S settlement related to reimbursement of
the “multiple liquidity providers"{T2S.06.067}.

Sequence Z All eligible transactions for the current T2S settlement related to liquidity transfer
{T2S.06.220}.

In case a new cycle is added between the first night-time cycle and the last night-time cycle, this comple-
mentary night-time cycle will be made of a sequence 4 composed of all the settlement transactions and a
complementary night-time cycle reporting.

For each sequence and depending on the settlement transaction type involved:

I The Night-time Settlement module of the Settlement domain selects all the settlement transactions
which (1) are received before the start of the sequence (2), corresponding to the criteria of the se-
quence and (3) are eligible for settlement at this sequence. The selection also includes settlement
transactions not settled during previous sequences {T2S.03.1107}. T2S proposes for settlement to-
gether as a collection all settlement transactions eligible for a given sequence {T2S.03.080%}. The res-
ulting bookings of this settlement proposal are processed on a gross basis (one by one);

I The T2S platform continuously accepts and validates static data maintenance instructions during the
night-time settlement period. However, when intraday static data changes affect the settlement pro-
cess, T2S platform processes these updates only during the processing periods between the different
sequences {T2S.03.220}.

Reporting

Information on the status of the static data maintenance instructions are sent by T2S platform to T2S Actors
immediately after end of processing of the static data entity update.

Settlement related messages (e.g. settlement confirmations and settlement failure notifications) are sent to
T2S actors bundled into files during the night-time period. All other messages (e.g. matching notifications,
reports, query responses, static data related messages) are sent individually {T2S.13.0803}.

The Report Management module of the_Statistics, Queries, Reports and Legal Archiving domain:
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I At the end of the first night-time cycle reporting process, sends reports to T2S Actors on the results of
the settlement attempts of the first night-time cycle {T2S.03.120};

I At the end of the last night-time cycle reporting process, sends reports to T2S Actors on the results of
the settlement attempts of the last night-time cycle {T2S.03.120};

I At the end of the night-time reporting process, sends reports of the whole night-time period to T2S Act-
ors {T2S.03.130}.

Service availability during night-time settlement

The LCMM, Static Data and Interface services are available during the night-time settlement periods as per
{T72S.03.2103} {T2S.03.220} {T2S.06.230}.

Maintenance window

Di1AGRAM 4 - T2S SETTLEMENT DAY (MAINTENANCE WINDOW)
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The maintenance window starts after the successful completion of the previous night-time settlement period
and when time 03:00 is reached, and ends before the start of the daytime period.

During the “maintenance window":

I T2S has a technical window for system maintenance purposes {T2S.03.1403} during the period where
the lowest volumes and least critical settlement activity are expected {T2S.03.150};

I The Inbound Processing module of the Interface domain starts the queuing of all requests received in
A2A mode.

Service availability during the maintenance window

Except for Interface services, all T2S services are unavailable {T2S.03.210} {T72S.03.2203}
{T2S.03.240}.

T2S Interface services are restricted, meaning that instructions and static data updates received in applica-
tion-to-application mode during the maintenance window are queued for processing at the end of the main-
tenance window. The static data interfaces, in user-to-application mode, and the queries are not available
during the maintenance window {T2S.03.2303}.

Daytime period
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D1AGRAM 5 - T2S SETTLEMENT DAY (DAYTIME PERIOD)

Diagram 5: T2S settlement day (daytime period)
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D1AGRAM 6 - T2S SETTLEMENT DAY (DAYTIME PERIOD)
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D1AGRAM 7 - T2S SETTLEMENT DAY (DAYTIME PERIOD)
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The daytime starts when time 05:00 is reached with the daytime preparation allowing the preparation for
the daytime settlement with the start of all domains/modules.

The day time period is mainly used for T+0 transactions and for settling transactions that failed to be settled
during the night-time settlement period {T2S.03.160%}.

During the daytime, the following processes are managed:
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Upon start and stop of partial settlement windows, the Daytime Recycling and Optimisation module of
the Settlement domain allows partial settlement process in order to minimise the number and value of
pending settlement instructions {T2S.03.165%};

At the intraday DVP cut-off {T2S.03.250%}, intraday FOP cut-off {T2S.03.2803} and intraday BATM
cut-off {T2S.03.270}:

— Settlement instructions arriving after the deadline are moved to the night-time settlement on the next
settlement day,

— The Standardisation and Preparation to Settlement module of the Settlement domain processes, if not
yet done, the Settlement Transactions corresponding to the related Settlement Instructions having
entered T2S before the cut-off in order to submit them at least once to a settlement attempt during
the current settlement day;

At the intraday cash settlement restrictions cut-off and intraday securities settlement restrictions cut-
off:

— Settlement restrictions arriving after this deadline are moved to the night-time settlement on the next
settlement day,

— The Standardisation and Preparation to Settlement module of the Settlement domain processes, if not
yet done, the settlement transactions corresponding to the related settlement restrictions having
entered T2S before the cut-off in order to submit them at least once to a settlement attempt during
the current settlement day;

The following processes, which are also known as end of day procedures throughout the T2S documenta-
tion, are managed at the end of the daytime period:

For the end of day cash restrictions release, the Standardisation and Preparation to Settlement module
of the Settlement domain:

Releases any blocked (including CoSD blocking) or reserved cash amount not used during the current
settlement day,

Regenerates only cash settlement restrictions corresponding to CoSD blocking with an intended settle-
ment date value equal to the next settlement day;

For the end of day intraday credit reimbursement, the Auto-collateralisation module of the Settlement
domain allows the reimbursement of all pending intraday credit with all available liquidity by releasing
the “hold” reverse collateral settlement instructions;

For the end of day liquidity transfer from the T2S Dedicated cash accounts to RTGS systems (i.e. cash
sweep) {T2S.03.180}:

— The Inbound Processing module of the Interface domain processes all liquidity transfers received prior
to the beginning of the event and which have not yet been processed,

— The CB Business Procedures module of the Liguidity Management domain creates liquidity transfers
for the remaining cash of each T2S Dedicated cash account to automatically transfer it to the corres-

ponding RTGS account;
For the intraday CBO cut-off {T2S.03.290}:
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— CBO settlement instructions arriving after this deadline are moved to the night-time settlement on the
next settlement day,

— The Standardisation and Preparation to Settlement module of the Settlement domain processes, if not
yet done, the settlement transactions corresponding to the CBO settlement instructions having
entered T2S before the cut-off in order to submit them at least once to a settlement attempt during
the current settlement day;

I For the final end of day liquidity transfer (i.e. final cash sweep) from the T2S Dedicated cash accounts
to RTGS systems {T2S.03.1803}, the CB Business Procedures module of the Liguidity Management do-
main creates liquidity transfers for the remaining cash of each T2S Dedicated cash account to automat-
ically transfer it to the corresponding RTGS account.

Service availability during daytime period

The LCMM, Static Data and Interface services are available during the day-time settlement period as per
{T2S.03.210} {T72S.03.220} {T2S.06.230}.

EOD Period

D1aGrAM 8 - T2S SerTLEMENT DAY (EOD PERIOD)
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The EOD period starts after the successful completion of the daytime period following the event “Stop Col-
lection Creation”, meaning settlement is no longer possible, and finishes before the start of the next settle-
ment day’s night-time settlement {T72S.03.170}.

During the EOD period, the following processes are managed:
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I For the stop collection creation, the Standardisation and Preparation to Settlement module of the Set-
tlement domain stops the creation of the collection;

I For the end of day recycling and purging, the Instruction Validation module of the Lifecycle Manage-
ment and Matching domain selects and cancels all settlement instructions and settlement restrictions
that have past their last recycling day {T2S.03.190};

I For the end of day statements and reports, the Report Management module of the Statistics, Queries,
Reports and Legal Archiving domain creates and sends the end of day reports and statements to the
T2S Actors having opted for that {T2S.03.200%}.

T2S also ensures that the end-of-day securities position for the current business day for every securities ac-
count is equal to the previous end of business day's position plus the movements of the current business day
{T2S.03.195}.

Service availability during EOD period

The LCMM, Static Data and Interface services are available during the EOD as per {T2S.03.210}
{T2S.03.220} {T72S.06.230}.

Calendar

T2S is open for the settlement of the FOP instructions from Monday to Friday every week, independently of
TARGET?2 closing days {T2S.03.305%}. For settlement in Euro central bank money (i.e. settlements against
payment or free of delivery), the calendar is the same as the calendar of TARGET2 {T72S.03.310}.

For the settlement in non-Euro central bank money, the calendar is established according to the opening
days of the relevant central bank {T2S.03.320%}.

At the end of a Friday settlement day, T2S moves to the Monday settlement day and performs the related
schedule until the end of the night-time settlement period (finishing during the night between Friday and
Saturday). Realtime-settlement for Monday may already start, if the NTS ends before 3:00 am on Saturday.
On Monday, T2S starts performing the schedule with the preparation of the daytime settlement as the con-
tinuation of the same settlement day or continue the RTS if started already before 3:00 am on Saturday
{T2S.03.340}.

During the weekends, T2S interfaces and processes are not available on a regular basis {T2S.03.350%}.
Nevertheless, T2S should be technically capable to provide those services seven days a week based on spe-
cific needs (migration, issuance in direct holding countries), when required {T2S.03.360}.

2.1.2 T2S Actors

On the basis of selected extracts and abstracts of the User Requirements reflected in italics, this section of
the GFS aims at describing the various T2S Actors. A T2S Actor is any legal entity or organisation interacting
with T2S either directly or indirectly, i.e. through a CSD in T2S, for the purpose of securities settlement. The
T2S Actors are:

I CSDsin T2S;
I T2S Parties;
I T2S Operators;
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I Central Banks in T2S;
I Payment Banks.

T2S Actor is a business concept to be kept separate from the more technical concepts of a T2S System User
- which is an individual or a technical process/application allowed to log into T2S with a login name and
password - and role that defines the access rights a T2S System User is granted. As a consequence, the T2S
services are not accessed by T2S Actors but, more precisely, by T2S System Users (belonging to these T2S
Actors) linked to their relevant roles.

Although different, the aforementioned concepts are strictly linked: each T2S Actor, in fact, may have one or
more T2S System Users whose role/s are different depending on the typology of the T2S Actor, meaning
that there is a specific association among each T2S Actor type and the list of roles its T2S System User/s can
be granted.

Below the definition of each T2S Actor typology is provided with a general description of the possible roles
their respective T2S System User/s can be granted. Such roles are described, just as examples, from a busi-
ness perspective, not being specified, for the time being, the exhaustive, detailed list of available privileges
to be granted to each specific role.

21.21CSDinT2S

A CSDin T2S is a CSD that (i) is recognised under Article 10 of the Settlement Finality Directive; (ii) settles
in central bank money in a T2S eligible currency; and (iii) is a legal entity that has entered into a contractual
relationship for the use of T2S.

"The CSD role classification shall include all T2S system users of a CSD participating in T2S. It does not in-
clude the T2S System Users of the CSD’s participants. T2S makes no differentiation between the roles of In-
vestor CSD and Issuer CSD. Most CSDs take on both aforementioned roles. With the exception of possible
national specificities, T2S provides the harmonised scope of services to CSDs” {T2S.04.050}.

1 — CSD System Administrator
This role is "responsible for:

I the user administration for all of the CSD’s T2S system users, including the assignment/de-assignment
of roles and privileges;

I the configuration of roles with a set of privileges for the T2S system users of the CSD’s T2S parties;

I the configuration of groups of secured Reference data objects with a set of individual secured Refer-
ence data objects for the T2S system users of the CDS’s T2S parties;

I the T2S system users of the CSD’s T2S parties;

I and the day-to-day monitoring of system applications, processes, and communication channels at the
CSD.

I CSDs shall be responsible for defining and granting privileges to use functionality for their T2S parties.
Therefore, it shall be possible for CSDs to configure roles and access rights for their T2S parties to
functionality, based on their business requirements." {T2S.04.060}

2 — CSD business user
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This role is "responsible for:
I maintaining the CSD’s securities account Reference data in T2S;
I the parameterisation of its securities account structure;
I maintaining T2S Party Reference data, including securities accounts, for its participants;

I maintaining CSD-specific instrument Reference data and, where applicable, the instrument Reference
data across all CSDs;

I maintaining any settlement restrictions;

I the possibility of querying T2S dedicated cash account balances linked to the securities accounts of its
participant at that CSD, when granted this privilege by the relevant CB and Payment Bank;

I maintaining privileges for all positions, settlement instructions and Reference data for the CSD and its
participants that are required for business support.” {T2S.04.070}

2.1.2.2T2S Party

A T2S Party is a legal entity or, in some markets, an individual that has a contractual relationship with a CSD
in T2S or with a CB in T2S for the processing of its settlement-related activities in T2S. It does not necessar-
ily hold a securities account with the CSD. Examples of such parties (non-exhaustive) are:

I Indirect and direct CSD participants, (including those acting as Payment Banks for other CSD parti-
cipants);

I Stock exchanges and multilateral trading platforms that route pre-match trades or settlement instruc-
tions to CSDs on behalf of trading participants;

I Central counterparts (CCPs);

I Central banks as CSD participants;

I CSDs as participants of other CSDs; and

I Securities processing outsourcer that process securities transactions on behalf of other financial institu-
tions.
"The T2S Party role shall include all T25 System Users that a CSD maintains for the legal entities with which

it has a legal relationship and which have direct connectivity to T2S. The model shall support two types of
role: T2S Party system administrator and T2S Party business user” {T2S.04.080}.

1 — T2S Party system administrator

This role is “"responsible for user administration for all T2S system users of the T2S party of a specific CSD
including the assignment/de-assignment of roles and privileges." {T2S.04.090}

2 — T2S Party business user

"The scope of functions and processes that a T2S Party business user can access depends on the business
services provided by the CSD. However, the data access of a T2S Party shall be limited to its own accounts,
positions and transactions” {T2S.04.100}.
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2.1.2.3 T2S Operator
The T2S Operator is the legal and/or organisational entity/entities that operates/operate the T2S platform.

"The T2S operator is the top level of the hierarchical role and access rights model. The T2S Operator role
classification includes all T2S System Users of the entity, which are responsible for the day-to-day operation
and management of T2S. The T2S actors managed by this entity are CSDs and CBs participating in T2S. At
the highest level, the T2S operator has access to all data and functionality in the subordinate level”
{T2S5.04.020}.

A T2S System User of a T2S Operator can be granted access rights to functions and data of the platform ac-
cording to the following roles.

1 — T2S System Administrator

This role is "responsible for:

the user administration for all T2S system users of the T2S operator;

the user administration for the CSD system administrators;

the user administration for the CB system administrators;

the day-to-day monitoring of system operations, applications, processes, and communication channels;
the configuration of privileges and default roles in T2S (...);

the assignment/de-assignment of privileges to default roles and users of the T2S operator;

the configuration of roles for T2S business and operations support users;

the archiving of production data and the retrieval of archived data;

contingency operations, e.g. starting and stopping processes outside of the normal operating schedule,
in T2S;

and the configuration of CSDs and CBs as system entities (...) {T2S.04.030}.

2 —T2S business and operations support user

This role is "responsible for:

maintaining T2S party Reference data, excluding securities accounts, for CSDs participating in T2S;

maintaining T2S party Reference data, excluding T2S Dedicated Cash Accounts, for CBs participating in
72S;

providing business and operations support to CSDs and CBs;

maintaining T2S domains for global and Market-specific attribute lists, i.e. the valid list of values for a
field (...);

technical support (e.g. network and communications) for directly connected T2S parties;

and query and maintenance of privileges and roles for all T2S actors for provision of business and oper-
ations support.
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Maintenance and query privileges of CSDs, the CSDs’ participants, and CBs with respect to business data,
such as securities and cash positions and transactions, shall be limited to contingency response situations
only. The T2S system administrator shall restrict access to maintenance and query functionality to a subset
of T2S business and operations support users, based on the support requirements of CSDs and CBs. For ex-
ample, maintenance privileges in relation to a CSD could be limited only to the business support user for that
specific CSD.

Staff on the T2S Service Desk shall have the role of T2S business and operations support.” {T2S.04.040}.

2.1.2.4 Central Bank in T2S

A Central Bank in T2S provides cash account services to banks for securities settlement in T2S in central
bank money.

"The CB role classification shall include all T2S System Users of a NCB as a liquidity provider through T2S
Dedicated Cash Accounts” {T2S5.04.110}.

1 — CB system administrator
This role is "responsible for:

I the user administration for all T2S system users of the CB, including the assignment/de-assignment of
roles and privileges;

I and the configuration of roles with a set of privileges for the T2S system users of the CB’s participating
payment banks;

I and the configuration of groups of secured Reference data objects with a set of individual secured Ref-
erence data objects for the T2S system users of the CB’s T2S parties." {T2S.04.120}:

2 — CB business user

This role "describes all T2S system users in CBs that require access to the static and transactional data of
payment banks operating T2S Dedlicated Cash Accounts. The role shall enable the T2S system user of the CB
to:

I maintain the payment banks with T2S Dedlicated Cash Accounts as T2S parties;

I maintain the limits for payment banks on T2S Dedicated Cash Accounts;

I gquery all T2S Dedicated Cash Accounts for which the CB is responsible;

I query the credit line utilisation on T2S Dedicated Cash Accounts;

I grant/ revoke a CSD the privilege of querying T2S Dedicated Cash Account balances;
I identify the postings resulting in the utilisation of liquidity;

I identify the expected postings of cash on a T2S Dedicated Cash Account;

I identify the owner of every T2S Dedicated Cash Account;

I identify the cash leg of a settlement instruction(s), posted on the T2S Dedlicated Cash Account by
providing a unique transaction reference;

I and query the balances and postings on T2S Dedicated Cash Accounts for which the CB is responsible.
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However, it will not be possible for the CB to query the settlement instructions, securities transactions and
securities positions of a T2S securities account unless the CSD participant and the CSD have granted this
privilege explicitly to a CB for the securities account. This also includes the securities leg associated with a
cash posting.”" {T2S.04.130}

2.1.2.5 Payment Bank

A Payment Bank is either a central bank or a private bank used to settle the cash leg of securities settle-
ments: it provides the cash account to support the settlement of the securities transactions of another finan-
cial institution in central bank money (CeBM).

"The Payment Bank role includes all T2S System Users of Payment Banks that require access to the T2S
Dedicated Cash Account balances and postings of the T2S Dedicated Cash Accounts they provide for the
purpose of securities settlement” {T2S.04.140}.

1 — Payment Bank system administrator

This role is "responsible for the user administration of the T2S system users of the payment bank, including
the assignment/de-assignment of roles and privileges” {T2S.04.150}.

2 — Payment Bank business user

"The business user role for payment banks includes all T2S system users of payment banks providing a T2S
Dedicated Cash Account for securities settlement. The role shall enable the T2S system user of the payment
bank to:

I maintain the limits for payment banks on T2S Dedicated Cash Accounts;
I grant/revoke a CSD the privilege of querying its T2S Dedlicated Cash Account balances;

I maintain standing instructions for the transfer of liquidity between the relevant RTGS account and the
T2S Dedicated Cash Account(s);

I query all its T2S Dedicated Cash Accounts and the balances on those accounts;

I guery the credit line utilisation on T2S Dedicated Cash Accounts;

I query the postings resulting in the utilisation of liquidity;

I maintain limits for banks using their T2S dedicated account(s) for securities settlement;

I query the corresponding securities transaction of a cash posting against the T2S Dedicated Cash Ac-
count(s);

I and query the balances and postings on its T2S Dedicated Cash Account(s).

It will not be possible for the payment bank to query the settlement instructions, securities transactions se-
curities positions of a T2S securities account unless the CSD participant and the CSD have granted this priv-
ilege explicitly to the payment bank for the securities account. This also includes the securities leg associated
with a cash posting." {T2S.04.160}
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2.1.3 Multi-currency in T2S

Although the primary focus of T2S shall be settlement services in Euro (Principle 9), according to Principle
10, T2S must be technically capable of settling currencies others than Euro. The T2S User Requirements
Document specifies that T2S must be “multi-currency capable” from its first release {T2S.02.040}.

Furthermore, it should be possible for a granted user (72S system administrator) to add a new currency
{T2S.16.3403}, to update it {T2S.16.3503} and to delete it {T2S.16.360}.

Currencies for which T2S provides settlement in central bank money on T2S Dedicated Cash Accounts for se-
curities transactions are called T2S Settlement Currencies. T2S Settlement Currencies are currencies for
which an appropriate arrangement has been put in place between T2S and the central bank issuing the cur-
rency (or a central bank authorised to hold T2S Dedicated Cash Accounts denominated in this currency and
to settle transactions on these accounts) to ensure cash settlements in central bank money on T2S Dedic-
ated Cash Accounts denominated in this currency {T2S.08.440%}. Only CeBM is accepted as a 72S settle-
ment currency.

In spite of its multi-currency capability, T2S should not be considered as a foreign exchange settlement plat-
form, since T2S does not provide any service to manage foreign exchange risks (e.g. cross-currency limits)
or process cross-currencies settlements (no cross-currencies payment versus payment services):

I A T2S Dedicated Cash Account is denominated in only one currency;
I Each single settlement transaction has one single cash leg in one single currency;
I Cash netting is impossible between instructions having cash legs in different currencies.

However, T2S supports the settlement of T2S eligible securities issued in one currency and settled in an-
other T2S Settlement Currency {T2S.02.070%}, e.g. euro cash settlement are allowed for securities issued
in non-euro currencies (and vice versa).

2.1.4 Other systems interacting with T2S

T2S also interacts with the following external systems:
I Euro and non-Euro RTGS systems providing liquidity, in CeBM, for settlement purposes;
I Collateral management systems providing data for collateral evaluation.

Although distinguished from the 72S Actors such systems exchange communication with T2S passing
through the Interface domain.

2.1.4.1 Euro and non-Euro RTGS systems

Depending on the decision taken by the relevant CB, T2S interacts with Euro and non-Euro RTGS systems
for the processing of liquidity transfers from such systems to T2S and vice versa, aiming at providing 72S
Dedicated Cash Accounts with the liquidity needed for settlement.

2.1.4.2 Collateral management systems

T2S receives from collateral management systems a daily update of the Reference data for the valuations of
securities positions to be used during the auto-collateralisation process.
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2.2 Overall high level diagram

The high-level functional diagram provides an overview of T2S at domains level. It refers to a functional con-
ceptual representation, irrespective of the technical choices to be retained for the implementation of the
aforementioned domains.

The following elements are presented on the diagram:
I Domains;
I Modules;
I Data-flows exchanged between the modules and with the outside of the platform.

Only a limited number of flows figures on the diagram in order to limit the complexity of the representation.
The exhaustive list of detailed flows can be found in the domains and modules descriptions of chapter 3.

[ 28 Actor RTGS, Collatersl Management System

i

e Rasem s T mesporas |
HTEEE MR

Eranypans wmmne Srenypass e
Comruricaion B Comrruricion B
Communication Module U2A Communication Module 224

Decrypton b Beceypiod outbare

Tnbound Outbound Tnbound Outbound

Qutbound
Information
Mansgement
NEE Business
I: Frocedures.
Liquidity Opsrstions|

Schaduing

Operational
Monitoring

2.3 Description of functional domains

This section of the GFS provides a high level description of the role of each domain depicted above in the
overall high-level diagram and recalls the different modules and functions covered by each domain and de-
scribed in @ more detailed way within the chapter 3.
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2.3.1 Interface

The T2S Interface domain handles all incoming and outgoing communication with all 72S Actors * and other
external systems ° (such as RTGS systems and Collateral Management Systems), manages the use of the ap-
propriate communication medium and conducts the relevant technical entry checks. Communication from
T2S Actors connecting to T2S must have to comply with the formats and specifications defined in T2S.

T2S supports the connectivity of T2S Actors as follows:

I T2S communication is available by using messages or files containing messages in Application-to-Ap-
plication mode (A2A) that allows direct communication between software applications via XML mes-
sages as well as through online-screen based activities in User-to-Application mode (U2A) for activities
performed by T2S System Users.

I For the T2S communication via messages the ISO 20022 is the single standard, concerning both in-
bound and outbound communication. In addition, the T2S Interface complies with Giovannini protocol
recommendations. Therefore, all messages exchanged between T2S and T2S Actors are based on XML
technology and comply with the ISO 20022 standards on messages. They are sent to T2S either indi-
vidually or in a file containing one or several messages.

The T2S Interface services are available continuously during settlement days. However, their availability is
restricted during the Maintenance Window and is not guaranteed during weekends and closing days (except
in exceptional cases).

The T2S Interface domain includes three modules:
I Communication Module,
I Inbound Processing Module;

I Outbound Processing Module.

2.3.1.1 Communication Module

The main purpose of the Communication Module is to ensure secure and reliable communication between
the T2S platform and T2S Actors. T2S System Users can use Application-to-Application (A2A) and User-to-
Application (U2A) communication channels to access the T2S platform. The Outbound Processing Module for
Application-to-Application mode provides a single set of standard messages to facilitate communication with
multiple external RTGS systems and with multiple external collateral management systems.

Additionally, the Communication Module ensures protection of the T2S platform against an intrusion and un-
authorised access. It validates that only trusted party transmits the inbound communication through a se-
cure channel. It provides an authentication functionality to verify the identity of the T2S System User.

The Certificate Management functionality is closely linked to the network providers and connectivity services.

4 For some tasks of the T2S operator (e.g. operational monitor, technical tools, and alternative access in emergency situations) a direct access to the
relevant tool is envisaged.

5 See chapters 2.1.2 "T2S Actors” and 2.1.4 “Other systems interacting with T2S” for a detailed description.
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2.3.1.2 Inbound Processing Module

The Inbound Processing Module receives
I UZA - XHTML request;
I Stored inbound communication — A2A file;
I Stored inbound communication — A2A individual message

from the Communication Module and performs a series of technical verification checks. The processing of
this module includes the Authorisation Check which is based on privileges.

As the availability of T2S is restricted during the maintenance window and the night-time settlement, the In-
bound Processing Module for Application-to-Application mode includes queuing and restart functionalities,
which allow the deferred processing of requests.

The Inbound Processing Module allows the initiation of resending of messages or files. This functionality can
be used in contingency situations if the messages or files have been lost during the communication or due to
technical problems on the receiver side.

The Inbound Processing Module includes the extraction of all relevant business data from the received re-
quest in order to structure them in an internal format, determines the relevant T2S back end modules and
routes the structured data to them. In case of a rejection (e.g. the privilege for the requested action is not
assigned to the T2S System User) the Interface creates the respective inbound processing rejection and de-
livers it to the Outbound Processing Module.

2.3.1.3 Outbound Processing Module

The Outbound Processing Module receives the data in the internal format from the processing modules of
other domains. It checks the message subscription preferences, generates the relevant messages in the ne-
cessary format and sends these messages (if relevant bundled into files) via the Communication Module to
the T2S System Users in U2A mode or to the Party Technical Address in A2A mode.

It is ensured that outbound communication reaches the appropriate party technical address and is delivered
on due time to the receiving T2S actors.

2.3.2 Reference Data Management

The Common Reference Data management component (CRDM) provides T2S System Users with an integ-
rated and consistent set of common information. It is the single access point for the creation, update and
deletion of Reference data "relevant” for T2S in performing its functions, such as parties, securities, securit-
ies accounts and T2S Dedicated Cash Accounts among others.

T2S System Users of this domain belong to CSDs, CBs, T2S parties, Payment Banks and the T2S Operator -
each T2S system user accessing and using Reference data management facilities according to its own spe-
cific access profile. Different T2S system users have different roles assigned and, as a consequence, are al-
lowed to see and possibly change different pieces of information.
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T2S System Users of the T2S Operator belong to a specific user category devoted to system administration
activities. With respect to Reference data management, they are responsible for entering and managing
CSDs and CBs data and a set of global rules and parameters. They can also act on behalf of other user cat-
egories in order to perform some specific actions or within some pre-defined contingency scenarios.

All changes in Reference data can be executed both in Two-Eyes and Four-Eyes mode, the actual mode to
be adopted being established by the data owner. Proper functions are envisaged in order to allow each do-
main of the system to access the needed set of Reference data or to feed the other domains using some
specific load procedures.

Versioning facilities allow the implementation of data history and data revision features, in order to keep
track of all past data changes and to enter changes meant to become effective at a future date.

The Reference Data Management functions are grouped in five modules, each module being in charge of a
given subset of Reference data objects: Party Data Management, Security Data Management, Securities Ac-
counts Data Management, T2S Dedicated Cash Account Data Management and Rules and Parameters Data
Management.

2.3.3 Lifecycle Management and Matching

The LCMM domain deals with instructions received through the Interface domain. It is responsible for (i) the
validation and matching of settlement instructions, before they are submitted to the Settlement domain, and
(i) the management and execution of maintenance instructions, and (iii) the computation and management
of Penalties for failed settlement instructions. This domain is also in charge of checking the possible impact
of reference data changes on pending instructions, managing the revalidation and the consequences of such
impact when relevant, while keeping tracks of the changes in the lifecycle of instructions. The services
provided by this domain are available continuously during the whole day T2S operating hours, with the ex-
ception of the maintenance window.

The LCMM domain encompasses five modules:

2.3.3.1 Instruction Validation

The Instruction Validation module validates all incoming instructions received during the settlement day,
based on a harmonised set of validation rules. This module checks the consistency of incoming Inbound
LCMM Messages (Incoming Settlement Instructions, Settlement Restrictions and maintenance instructions)
sent by a CSD or by directly connected T2S Party and LCMM Instructions with T2S Reference Data. No syn-
tax (or format) checks are performed by this module, as this kind of validation is carried out by the Inferface
domain.

If an Inbound LCMM Message, a Settlement Instruction or a Settlement Restriction fulfils a Restriction Pro-
cessing Type, this module is in charge of rejecting the Inbound LCMM Message or putting the LCMM Instruc-
tion On Hold.

This module is also in charge of revalidating all the instructions at the SOD (Start of Day) of every business
day or those instructions that can have been impacted by a reference data change.

All rights reserved. Page 33



tan€t | _— T2S General Functional Specifications

General Functional Overview

Description of functional domains

2.3.3.2 Instruction Matching

The Instruction Matching module is responsible for matching Settlement Instruction that requires to be
matched in T2S. It compares the settlement details provided by the buyer and the seller of securities to en-
sure that both parties agree on the settlement terms of the transaction. The Instruction Matching module
matches trading instructions in a standardised way (compliant to ECSDA matching proposals).

The Instruction Matching module is also responsible to create the corresponding Matching Object for each
pair of matched Settlement Instructions, assigning them a T2S Matching Reference.

Those instructions which do not require matching are forwarded from the Instruction Validation module to
the Standardisation and Preparation for Settlement module for their processing, and therefore are not under
the scope of the Instruction Matching module.

The Instruction Matching module routes each Matching Object and the related Settlement Instructions to the
Settlement domain for further processing.

The Instruction Matching module is available continuously during settlement days, with the exception of the
maintenance window.

2.3.3.3 Instruction Maintenance

The Instruction Maintenance module handles maintenance instructions that:
I Cancel, hold, release or partially release a Settlement Instruction and amend its process indicator;
I Cancel, hold or release Settlement Restriction;
I Release or cancel a Settlement Instruction for Conditional Securities Delivery purpose.

This module is also in charge of the cancellation of unmatched Settlement Instructions that remain as such
after a standard period beyond their Intended settlement date, or the date of their last status value change,
and also those instructions which have reached the end of their recycling period. The module forwards all in-
struction status values updates to the Status Management Module.

2.3.3.4 Status Management

The Status Management module receives status values changes information from the LCMM modules and
Settlement domain, analyses it, collects the relevant data, and forwards it as Message Data to the T2S Inter-
face domain for transmission to the directly connected T2S parties and CSDs as per the message subscrip-
tion service, in a consistent way. All the modules dealing with changes in the status values of the Settlement
Instructions (and/or the Settlement Instruction itself), Settlement Restrictions and maintenance instructions,
activate this module by providing it with relevant information on the changes carried out as Instruction
Status Information or Maintenance Status Information. This module also collects the data for sending Allege-
ment messages in case of Unmatched Settlement Instructions, when needed to the relevant T2S Parties, via
Interface domain.

All rights reserved. Page 34



tan€t | _— T2S General Functional Specifications

General Functional Overview

Description of functional domains

2.3.3.5 Penalty Mechanism

The Penalty Mechanism module is responsible for the daily calculation and preparation for reporting of Pen-
alties for failed settlement instructions as well as the complementary features, which are necessary for T2S
Actors in this context. Every business day, the Penalty Mechanism module analyses all the failed Settlement
Instructions from previous business day in order to compute the necessary Penalties. This module also
handles requests from CSDs to modify an existing Penalty, as well as the recalculation of Penalties that have
been modified or impacted by a reference data change. This module prepares the information, including the
aggregation of amounts (daily or monthly), for the ad-hoc reports for Penalties.

2.3.4 Settlement

The modules belonging to this domain are in charge of the actual booking of Settlement Instructions, Settle-
ment Restrictions and Liquidity Transfers received from the other domains. The settlement occurs on a con-
tinuous basis during the daytime, and in sequences, grouped in pre-defined cycles, during the night-time.

This domain creates settlement transactions in a standard format, taking notably into account specific use
cases such as Cross-CSD Settlements and Conditional Securities Delivery. Settlement transactions are either
submitted to the daytime settlement in real-time or made available for the night-time settlement (Standard-
isation and Preparation to Settlement module).

During the daytime, a first settlement is systematically attempted (module Daytime Validation, Provisioning

and Booking). The outcome of the settlement always triggers Daytime Recycling and Optimisation functions.
These functions identify settlement transactions to be submitted to another settlement attempt, with an ex-
pected success, due to settled transactions bringing new resources, or due to unsettled transactions resolv-

ing gridlocks (Daytime Recycling and Optimisation module).

During the night-time, settlement transactions are grouped into sequences, submitted to optimisation pro-
cedures in order to identify sets of settlement transactions that can settle successfully, and then booked
(Night-time Settlement module).

Both for daytime and night-time, auto-collateralisation procedures are used in order to reduce the number of
cases with lack of cash, lack of securities or insufficient external guarantee headroom (Auto-collateralisation
module for auto-collateralisation with a central bank or with a payment/settlement bank).

Furthermore, the settlement resorts to partial settlement procedures in case of lack of securities, if reques-
ted and allowed, according to a partial window event received from the Scheduling module.

Lastly, T2S generated settlement instructions and liquidity transfers are created in this domain:

I Whenever the settlement requests additional settlement transactions to process realignment, condi-
tional securities delivery or auto-collateralisation, and corresponding Settlement Instructions have to be
generated;

I Whenever the settlement requests additional settlement transactions, to process corporate action rebal-
ancing liquidity detected on Settlement Instructions, or auto-collateralisation reimbursement and cor-
responding Liguidity Transfers have to be generated.
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2.3.4.1 Standardisation and Preparation to Settlement
The Standardisation and Preparation to Settlement (SPS) module is the entry module in the Settlement do-
main for Settlement Instructions, Settlement Restrictions and Liquidity Transfers to be settled.

It analyses the context of the settlement to be processed (Cross-CSD, In/Out T2S, CoSD, Blocking/Reserva-
tion/Earmarking, or standard settlement) and creates accordingly, on the intended settlement date, the as-
sociated settlement transactions including the amount of cash and/or securities to be settled.

The module also creates, when relevant, T2S generated settlement instructions:
I for realignment, at the validation or matching date;
I for CoSD at the intended settlement date.

It then either puts the settlement transactions into a collection immediately sent to the Daytime Validation,
Provisioning and Booking module, or leaves them available for later selection by the Night-time Settlement
module.

Similarly, this module handles flows received from the Instruction Maintenance module with the aim to up-
date the relevant settlement transactions and the relevant T2S generated Settlement Instructions according
to their context of settlement.

Lastly, the SPS module also includes complementary functions (Cut-off Processing and EOD/SOD Processing
functions) that handle respectively cut-off and end of day/start of day events in order to trigger the relevant
process in the Settlement domain.

2.3.4.2 Daytime Validation, Provisioning and Booking

The Daytime Validation, Provisioning and Booking module updates, in daytime, the securities positions, the
cash balances and the limit headroom associated to credit memorandum balances (CMB). These updates
take place based on the securities and cash movements of the incoming collection of settlement transactions
and in accordance with the resources available.

To that purpose, the module receives collections containing a set of settlement transactions, either for their
first settlement attempt or following an optimisation or recycling process.

The module settles all the received settlement transactions of a collection in an “all or none” basis and does
not attempt any selection or de-selection inside a collection.

2.3.4.3 Daytime Recycling and Optimisation

This module selects and submits to another settlement attempt in daytime, unsettled settlement transactions
that previously failed to settle.

It is triggered by a Collection Status Information event and launches, either optimisation functions when re-
ceiving unsettled collections, or recycling functions, when receiving settled collections.

2.3.4.4 Night-time Settlement

This module performs the settlement, during the night-time period only, of settlement transactions which
are selected through sequences grouped into a predefined number of cycles.
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These collections are made of new settlement transactions, created before the beginning of the sequence,
and, settlement transactions which failed to settle in a previous settlement attempt, notably the settlement
transactions recycled at the Start of Day.

Each sequence runs a succession of optimisation procedures to identify settlable collections which are
booked in the module.

2.3.4.5 Auto-collateralisation

This module implements the provision of intraday credit, through auto-collateralisation with a CB or a pay-
ment/settlement bank, by creating additional collateral settlement transactions, in case of lack of cash or in
case of insufficient external guarantee headroom (CMB), identified at the settlement of settlement transac-
tions.

Such collateral settlement transactions for auto-collateralisation with CBs fit to each CB context (pledge sub,
pledge or Repo) through pre-defined collateralisation procedures. In case of auto-collateralisation with a
payment/settlement bank, the Repo context is systematically used.

Auto-collateralisation is offered both on stock and on flow for eligible counterparts and eligible instructions,
both during night-time and real-time settlement windows.

In addition to this main feature related to lack of cash or to insufficient external guarantee headroom (CMB),
the module also manages the dynamic reimbursement or automated substitution, in case of fail during set-
tlement, due to a lack of securities already collateralised.

Lastly, this module handles the reimbursement of intraday credit, due to a decreased CB limit during the set-
tlement day, or due to the end of day intraday credit reimbursement process.

2.3.5 Liquidity Management

The Liquidity Management domain is responsible for all the activities related to liquidity transfers between
RTGS accounts and T2S Dedicated Cash Accounts as well as between two 72S Dedicated Cash Accounts.
The domain encompasses three modules and performs the overall preparation of immediate, predefined and
standing liquidity transfer orders on the T2S Dedicated Cash Accounts. Furthermore it triggers the related
communication between T2S and the involved RTGS system.

The initiator of a liquidity transfer order can be both a payment bank as the account holder of the T2S Ded-
icated Cash Account and another party which is authorised by the account holder.

When initiating a Liquidity Transfer between T2S Dedicated Cash Accounts and the RTGS system, the liquid-
ity transfer order is checked and treated according to the specific features of the different liquidity transfer
types by the Liguidity Operations module.

Liquidity transfers between an RTGS system and T2S are based on the exchange of inbound and outbound
liquidity transfers and on the use of dedicated transit accounts (both in the RTGS system and in T2S) man-
aged by the Outbound Information Management module in order to enable the other system to align its ac-
counting.
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At the end of the settlement day, liquidity available on T2S Dedicated Cash Accounts is automatically trans-
ferred to the relevant RTGS accounts and the specific end-of-day procedures are implemented by the CB
Business Procedures module.

2.3.5.1 Liquidity Operations

This module ensures the checking and management of liquidity transfer orders between two T2S Dedicated
Cash Accounts or towards RTGS system (and vice versa), taking notably into account the specific features of
the different transfer types.

2.3.5.2 Outbound Information Management

Liquidity transfers between an RTGS system and T2S require the use of technical transit accounts. This mod-
ule manages inbound and outbound liquidity transfers in order to enable the other system to align its ac-
counting. Moreover, it provides information on special booking events (e.g. ceiling, floor, and partial/no exe-
cution) to T2S Actors.

2.3.5.3 CB Business Procedures

This module is responsible for the end-of-day liquidity transfers between T2S and an RTGS system. It is in
charge of the automated transfer of surplus liquidity at the end of the day.

2.3.6 Statistics, Queries, Reports and Archive

This domain includes modules for data exploration services available to the T2S System Users according to
their needs in terms of time scope, nature of data (detailed or aggregated), flexibility of the tools and re-
sponse time.

2.3.6.1 Statistical Information

The Statistical Information module provides T2S System Users (i.e. the T2S operator and, on an optional
basis, CSDs, CBs and authorised directly connected parties) with business intelligence tools for statistical
analysis and as a decision support system.

The scope of this module is twofold:

I To provide historical data and statistics to the T2S operator and the CSDs on the level of use of the dif-
ferent compone