Agenda item 1: General business cases for DLT

Background: members of the NTW-CG were invited to report on business cases in the payments,
securities, and collateral management domains where DLT could make a difference compared to non-DLT
settlement systems. In line with the purpose of the Eurosystem exploratory work, members were asked to
preferably report on business cases relevant for wholesale payments and financial market transactions that
are related to central bank money settlement.

With the NTW-CG’s purpose of acting as a sounding board, such information sharing helps giving a better
understanding of cases in which DLT specifically makes a difference, what the merits of DLT are and
illustrating business cases that could be relevant for trials/experiments.

Inviting members to report on general business cases aims at information and idea sharing among
members and with the interested public. The invitation does not constitute an endorsement by the
Eurosystem.
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\\Who are HQLAX Platform
V/ 4

HQLAX is an innovative financial technology firm
that leverages Distributed Ledger Technology

, , o . Marketplace Trade execution
(DLT) to bring game-changing efficiencies to the
securities finance and repo industry. > _ ’ . "
Digital Collateral Registry HQLA’ Record of ownership of securities
Our core clients are banks and asset managers
active in the global securities finance and repo Trusted Third Party SRSl ) lo'ds seourities at triparty agents

and custodians on behalf of participants

markets, and our unique platform enables market
participants to execute frictionless, precise and
real-time transfer of ownership of securities.”

Triparty agents and custodians

Guido Stroemer
Co-founder & CEO




DvP Repo HQLA

DEFINITION

> Repo: transaction in which one party sells an asset to another party at one price and commits to repurchase the same
asset from the second party at a different price at a future date

> Delivery versus payment (DvP): the buyer's cash payment for securities must be made prior to or at the same time as
the delivery of the security

PURPOSE

> Facilitates liquidity movements across the financial system between cash providers to cash borrowers

> Cash borrowers benefit from secured funding

> Cash providers benefit from secured investments

SIZE

2> €19.7 trillion global market in which financial institutions deliver collateral vs. cash (Q4 2022)

4 1. Source: Global Data Providers: Finadium, ISDA, S&P Global



Impact of DLT

CURRENT

Cash borrowers manage intraday liquidity needs
using overnight repo as a minimum term

This results in increased funding costs, balance
sheet, and required capital

WITH DLT

DLT allows for a new intraday repo market in the
Eurozone, with access to liquidity at precise
moments in time

BENEFITS

New functionality in the market

Reduced funding costs, balance sheet,
and required capital from borrowing
cash intraday to the nearest minute

Reduced risk from synchronized DvP
settlement in central bank money

Incremental vield opportunity for
intraday cash providers



HQLAX & Deutsche Bdrse Proposed Use Case HALA

PROPOSAL
Connect HQLAX to the Bundesbank’s Trigger Chain Solution
> HQLAXto connect as an Asset Chain (eligible DLT platform)

> Clearstream International to act as Trusted Third Party (TTP) as they are in the HQLAX model today

> Deutsche Borse to act as Transaction Coordinator (Interoperability Mechanism) and connect its platform to the
Trigger Chain and HQLAX platform

PROVEN SUCCESS

Proof of concepts conducted in DvP repo with HQLAX and cash ledgers demonstrate successful interoperability

(1) J.P. Mlorgan / HQLAX (2) Fnality Payment System / HQLAX

X
HQLAX, J.P. Morgan, Ownera and Wematch Demonstrate a Cross- ‘ L{IQIA":II::I Fnality dpe:.h-cr cross-
Ledger Repo S PRPR— - ——— " -

October 06, 2022 05:0

LUXEMBOURG--(BUSI HQLAX, J.P. Morgan, Ownera and Wematch have successfully demonstrated the technical x 2r et
feasibility of executing a P (DVP) repo transact two different distributed ledger technology (OLT)
platforms at HQLAX and J.P. Morgan.

The demonstation showed how rights to Securites,recorded n cigtal
collateral records (DGRs) on the HQLA® ledger, and digital cash, recorded
at P, Morgan, could be recorded and transferred using o diferent DLT
platforms. The simuated transaction was negotiated in the Wematch
trading front-end. Ownera connected Wematch and the two distributed
lecgers using the open-sowrce FINP2P fouting protoc, ensuring the

W Tweet this visioilty of assets in Wematch, and coordinating the DVP setiement

| across the HQLAX and J.P. Morgan platforms.

Guido Stroemer, Co-founder and CEO of HQLAY, sald, “Interoperabily across distributed ledger platfoms s paramount for
broad market adoption of DLT in the securities finance industry. This test demonstrates not only the technical feasibilty for
interoperation across ledgers, but it aiso highlights the spirit o industry-wide coliaboration.”

‘Ami Ben-David, Go-founder and GEO of Ownera, said, “This project is an important milestone for the industry. Our role In t i to
serve as a neutral layer, seamlessly interconnecting the various platforms using open-source interoperability specifications to
facilitate market collaboration and liquiaity.” ity o o ctts & o

Scott Lucas, Head of Markets DLT, J.P. Morgan said, "Collaboration and interoperabilty between platiorms wil be key to
enhancing the liquidity of tokenizated assets across the market. This s another step on that pathway.

and unleash the efficiency of DLT in traditional finance. We thank our partners J.P. Morgan, HQLAX and Ownera for including us in e T



HQLAX & Deutsche Borse

Trigger Chain Solution

DELIVERY OF SECURITIES

Collateral Provider and Collateral Receiver agree on the exchange of Eligible
Assets against EUR in the Asset Chain

Securities are allocated from the custodian network into accounts held with
Trusted Third Party and linked to a Digital Collateral Record (DCR)

The DCR is then reserved pending the settlement of the payment

PAYMENT INSTRUCTION

4.

Using the Transaction Coordinator (Interoperability Mechanism), a Payment

Instruction will be created through a smart contract in the Trigger Chain
The Bundesbank converts the Payment Instruction in the Trigger Chain into
ISO 20022 messages and submits them via ESMIG to T2 / RTGS

A direct debit is sent to the Network Service Provider in T2 in order to debit
the cash provider's RTGS DCA and credit an interim account of the
Bundesbank

A credit transfer is sent via the Network Service Provider to T2 in order to
debit the interim account of the Bundesbank and credit the cash taker’s
RTGS DCA

OWNERSHIP TRANSFER

8.

Information on the successful or failed settlement on the RTGS DCAs wiill
be sent to the Trigger Chain

The status of the Payment Instruction is transferred to the Asset Chain
where the assets are finally transferred

7/

HIGH-LEVEL FLOW

Custodians

Securities
allocation

Asset Chain

Trusted Third Party clearstream

Deutsche Bérse Group

Collateral Reserve = Transfer

»

Provider <
Digital Collateral Registry g [a] R A)

Collateral
Receiver

Transaction Coordinator

DEUTSCHE BORSE

o~ GROUP Trigger Chain
Bundesbank
RTGS RTGS
feedback payment
T2
Lesn [ Bundesbank Ca;h
Taker < interim a/c < Provider
DCA DCA

Delivery vs Payment
Exchange of ownership
DCR on HQLAXvs EUR In T2 / RTGS




HQLA
Q&A



Glossary HQLA

> Asset Chain: eligible market DLT operator in which exchange of securities takes place

> Trigger Chain: DLT infrastructure which acts as technical bridge between T2 / RTGS and Asset Chain

> Interoperability Mechanism: facilitates information exchange between Asset Chain and Trigger Chain

> Transaction Coordinator: interoperability mechanism provided by Deutsche Borse to facilitate DvP process
> IS0 20022: standard for exchanging electronic messages across the financial system

> Network Service Provider: provides access to ESMIG

> ESMIG (Eurosystem Single Market Infrastructure Gateway): provides a single access point for external inbound and
outbound communication to TARGET services, including T2

> T2: RTGS system of the Eurosystem in which payments are processed and settled in central bank money

> RTGS (Real-Time Gross Settlement): continuous (real-time) settlement of funds or securities transfers individually on
an order-by-order basis with intraday finality (without netting)

> DCA (Dedicated Cash Account): participant’s cash account in the RTGS system
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Digital Financing Overview
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> DL T-based solutions have the potential to unlock ecosystem-wide efficiencies

Across capital markets and asset life-cycles, there are numerous pain-points shared among stakeholders

Pain points of traditional infrastructure DLT-enabled solutions

Atomic settlement

Increased transparency

Settlement / counterparty risk

Data siloes between parties

ooo

Cost reduction via

Manual processes .
automation

@

Many intermediaries involved

X

Increased efficiency

= ONYX

2 by JPMorgan



Digital Financing on Onyx Digital Assets - Overview

Digital Financing is an application that provides access to secured financing through the exchange of cash for tokenized collateral. Settle
repo transactions within minutes using smart contracts to position cash and tokenize collateral prior to trades - reducing settlement and
counterparty risk.

al S CL
Access to liquidity with real-time Atomic settlement through Programmable trade terms increase
transaction settlement, reporting. delivery-vs-payment enables the control and certainty of settlement

and active intraday liquidity real-time simultaneous transfer of and maturity timelines

management cash and collateral ownership

Q ¥ ~

Real-time transparency of trade Automated settlement and maturity Interest accrues based on actual

lifecycle of intraday repo trades thereby usage down to the minute

reduces settlement risk and timeline

https://www.jpmorgan.com/onyx/digital-financing.htm % oan

3 by JPMorgan



> Digital Financing Benefits

Digital Financing can help borrowers:

* Efficiently manage cash needs by obtaining secured intraday

liquidity with expanded operating hours « Y
* Tailor financing arrangements to changing demands by QL \ ‘ ‘ ’
adjusting the settlement and maturity windows

§- s (@
,_,J//) o

https://www.jpmorgan.com/onyx/digital-financing.htm

Y J .
W v
. o4 > <
v " | N
s O

Digital Financing can help lenders:

 Tap into a new channel of borrowers seeking secured financing
arrangements

* Invest capital within flexible operating hours with the option to
fine-tune transaction timing and track assets across custodians —
all using a single platform

= ONYX

4 by JPMorgan



Digital Financing — Case Study

For details of a case study on how Digital Financing helped a Global Financial Institution and details of how it works please visit:

https://lwww.jpmorgan.com/onyx/documents/Onyx-Digital-Financing_case_study.pdf

Repo Seller Repo Buyer
(Cash Borrower) (Cash Lender)

g

Collateral Entitlement Creation Blockehain Deposit Account Transfer

= ONYX

S by JPMorgan



Disclaimer
FOR INSTITUTIONAL & PROFESSIONAL CLIENTS ONLY —= NOT INTENDED FOR RETAIL CUSTOMER USE

This material has been prepared by J.P Morgan Sales and Trading personnel and is not the product of J.P Morgan’s Research Department. It is not a research
report and is not intended as such. This material is provided for informational purposes only and is subject to change without notice. It is not intended as
research, a recommendation, advice, offer or solicitation to buy or sell any financial product or service, or to be used in any way for evaluating the merits of
participating in any transaction. Please consult your own advisors regarding legal, tax, accounting or any other aspects including suitability implications, for
your particular circumstances or transactions. J.P Morgan and its third-party suppliers disclaim any responsibility or liability whatsoever for the quality, fitness
for a particular purpose, non-infringement, accuracy, currency or completeness of the information herein, and for any reliance on, or use of this material in any
way. Any information or analysis in this material purporting to convey, summarize, or otherwise rely on data may be based on a sample or normalized set thereof.
This material may not be reproduced, redistributed or transmitted, in whole or in part, without the prior written consent of J.P Morgan. Any unauthorized use
is strictly prohibited. Product names, company names and logos mentioned herein are trademarks or registered trademarks of their respective owners. The
products and/or services mentioned herein may not be suitable for your particular circumstances and may not be available in all jurisdictions or to all clients.
Clients should contact their salespersons at, and execute transactions through, a J.P Morgan entity appropriately licensed in the client’s home jurisdiction
unless governing law permits otherwise. Past performance is not indicative of future results. All services are subject to applicable laws, regulations and service
terms. This material is a “solicitation” of derivatives business only as that term is used within CFTC Rule 1.71and 23.605. Where this material is an “investment
recommendation” as that term is defined in MAR visit: www.jpmm.com/#mardisclosures. This material is subject to terms at:
www.jpmorgan.com/salesandtradingdisclaimer

© 2023 JPMorgan Chase & Co. Member FDIC. Deposits held in non-U.S. branches are not FDIC insured. All rights reserved.

J.P Morgan is a marketing name for investment banking businesses of JPMorgan Chase & Co. and its subsidiaries and affiliates worldwide. Bank products and
services, including certain lending, derivative and other commercial banking activities, are offered by JPMorgan Chase Bank N.A. (UPMCB), including through
its authorized branches and other global affiliates registered with local authorities as appropriate. Securities products and services, including execution
services, are offered in the United States and in other jurisdictions worldwide by J.P Morgan Securities LLC (JPMS LLC), in EMEA by J.P Morgan Securities
plc (UPMS plc), J.P Morgan SE (UPM SE) and by other appropriately licensed global affiliates. JPMCB, JPMS LLC, JPMS plc and JPM SE are principal
subsidiaries of JPMorgan Chase & Co.

For information on which legal entities offer investment banking products and services in each jurisdiction, please consult: www.jpmorgan.com/ib-legal-entities.
For important disclosures in respect of securities transactions, please consult: www.jpmorgan.com/securities-transactions and in respect of over-the-counter
equity derivatives transactions, please consult: www.jpmorgan.com/otc-equity-derivative-transactions.

by JP.Morgan



FNALITY

Fnality — Presentation to NTW-CG
— DLT Use Cases

7 September 2023

Presenter:

Josh Sadler - Fnality International Director of Regulation




Fnality At-A-Glance

Company Overview

FNALIT Yoo

Founding Investors

*= Founded in May 2019 to create a network of decentralised
Financial Market Infrastructures (dFMIs) to deliver the
means of payment-on-chain in wholesale banking markets

= Backed by a consortium of global financial institutions: 14

banks, 2 Financial Market Infrastructure companies, 1 buy-

side firm, across Fnality’s initial target jurisdictions
= Headquartered in London

What We Do

We are developing peer-to-peer payment
systems, underpinned by DLT, across key
currency jurisdictions, beginning with USD, EUR,
GBP.

© O

Fnality Global Payments will enable instant
settlement, cross-border and near 24/7, for
wholesale payments, Payment vs Payment (PvP)
and Delivery vs. Payment (DvP) transactions

&

Our solution will reduce credit, settlement and
liquidity by enabling atomic settlement in a
settlement asset backed 1-1 to fiat currency held
directly in a Central Bank reserve account.

g
* BARCIAYS 'BNY MELLON

COMMERZBANK ¢ ING :

. %  MIZWHO
KBC LLOYDS BANK -

(ODMUFG pilNasdag & Santander

UBS
%)% STATE STREET

[undisclosed buy
NOMNURA side investor]

euroclear

Public



Fnality Ecosystem

Fnality Payment
System

NN L]
7| |\

Fnality Payment
System (e.g.
£FnPS)

)

“W

Enables near-instant

peer-to-peer

settlement in a digital

cash asset

Fnality Global
Payments

Fnality

Services __

)

“

Interoperable network of

FnPS, enabling near-
instant cross-border
settlement

FNALITY

Fnality and Other
Settlement Systems

NN LA
mm < —>
Atomic

£FnPS  Settlement Business
Protocol  Partner

ay,
W

Interoperable with
any legacy or
DLT-based business
application

Public




How it works

Participant

il
Central Bank ’[

Central Bank
System
Account¥*

Legal Doc

" The System Account holds
participants’ funds to use for

(_Payments. System Account balance

vs. distributed ledger
recording:
maintenance of 1:1
correspondence at all
times.

4 N
The legal documentation ensures
participants’ legal entitlement to
|_their share of funds. )

rParticipants pre-fund by paying )
into the System Account from
| their own RTGS account )

Fnality Payment
Syste

A

FNALIT Yoo

Participant

i

Digital Asset
System

£}

&

»

'3

Third part

Dlstrlbuted

"

digital asset
‘\Iedger

rThe ledger updates but the overall h
System Account balance remains the
same, unless participants defund

(Distributed ledger records A nteroperablllty with third para
entitlement of each Participant, digital asset ledger and atomic
updated constantly as transactions settlement ensures instant

\_occur between participants ) | update of each ledger to record

transfer of digital asset
ownership and corresponding

Lback to their own RTGS account )

Qransfer of funds.

J

Public



FNALIT Yoo

What are the issues the Fnality business case would address?

post-trade!

2. Oliver Wyman, Intraday Liquidity

[ For traditional financial markets ] [ For emerging De-Fi markets ]

( : | : \
Disjointed and Fragmented Complex and Payment leg Extraction of
intermediated pools costly risk for tokenised value from

processes of liquidity management markets de-fi markets
|‘_si ® - % >
"\~
= Slow and = $10-30bn = Credit and » Future financial = Future financial
inefficient due intraday counterparty markets need markets will

to liquidity risk (CCR), as credible and also need a

intermediary requirements well as FX risk trustworthy foundational,

layers for a large methods of regulated
$100bn of bank? payment on- trust-layer to

‘pure chain bridge the

complexity current divide

costs’

est|mated |n 1.  Accenture, Banking on Blockchain

Public



What are the opportunities the Fnality use cases could create?

FNALIT Yoo

mn

Reduces single
points of failure
through peer-
to-peer
transfer of
cash and a
distributed,
resilient
system

¥

= Interoperable

with legacy
systems and
other DLT
Single
balance for
payment, PvP
and DvP
transactions

AL
la

Settlement
finality in
central bank
funds

Peer to peer
with T+0
settlement
times, and
24/7
availability

[ For traditional financial markets ] [ For emerging De-Fi markets ]
( : | : \
(1 (2 (3 (4 (5
Reduces Enables Lower Enabling A foundation
reliance on single pool of risk tokenised for trad-fi /de-
intermediaries liquidity markets fi convergence

i

» Settlement = An
finality on- institutional
chainin a grade,
central bank regulated trust
money layer, opening

backed asset

up a new world
of value-add
services for
both trad-fi
and de-fi
markets

Public



How would the core capabilities of Fnality’s DLT Ecosystem overcome the issues? FNAL'TY‘“

Programmable
Cash

HQLA
Characteristics

Instant atomic
settlement

24 /7 Availability

( )
Smart contracts are deployable to enable additional
business logic on-chain
Empowers development of emerging financial markets

. W,

( . . )
Settlement asset represents funds held directly in a
central bank account
Minimises credit risk & maximises balance sheet

\ management capability D

( )
Legal settlement finality achieved in seconds - including
on a cross border basis -due to robust legal and technical
framework

. J

r
Fnality Payment Systems aim to operate 24/7 - payments
could be made between participants outside of RTGS
operating hours

.

The Fnality Ecosystem is interoperable both with DLT
platforms and legacy infrastructure

Foundation for the convergence of traditional finance and
decentralised finance applications

Public



Benefits of DLT usage vs traditional infrastructure FNAL'TY‘“

Key objective for Fnality is to deliver unprecedented levels of payments infrastructure availability and operational
resilience.

To achieve this, Fnality harnesses distributed ledger technology (DLT), which significantly enhances the resiliency for
two reasons:

1) Simplification of the Settlement Model:

Introduction of a peer-to-peer settlement model: Simpler than the intermediated model and simplicity has the benefit
of increasing resilience

2) Resilience

Resilience comes from having many alternative redundant services, operated by different stakeholders, implemented
in diverse technologies, performing the tasks necessary for the system to function.

There are three primary reasons why decentralisation will ultimately result in greater resilience:

» Fault Tolerance: The distributed nature of DLT is intrinsically resistant to faults by having no single point of failure.
Fault tolerance is further enhanced by the diversity of the nodes not only in terms of location, but also in other
areas such as operating system, software implementation, and system operator.

+ Attack Resistance: The Fnality Payments private DLT model* in contrast can continue normal operation even in the
presence of malicious colluding nodes, provided that less than a third of validator nodes are compromised.

+ Collusion Resistance: The DLT model of Fnality Payments involves the transparent and independent validation,
execution, and storage of transactions by diverse peers on the network, hence the ledger is innately resistant to
tampering and unauthorised transactions due to requiring a consensus of over two-thirds of validator nodes.

(*) FnPS is underpinned by a private permissioned blockchain network: Nodes may only be operated by permissioned,
admitted FnPS participants (i.e. highly regulated financial institutions).

Public 8



We have developed a strategic Use Case roadmap FNAL'TYO“

Fnality Global Payments introduces a new form of distributed financial market infrastructure with the potential to
fundamentally change how wholesale markets function.

Use cases are key in demonstrating how Fnality Payment Systems will be used post go live. The prioritisation of these

use cases align to a natural sequence of complexity.

Simple, domestic transfers between Participants in a Fnality Payment System prove the
concept, before progressing to higher value payments and more complex use cases.

Interbank ][ Intercompany ][ Margin ][ Third party ]

DvP use cases will enable defragmentation of liquidity across cash and collateral, and will
require partnerships across incumbent market infrastructure and new marketplaces.

Regulatory compliance ][ Business partnerships ][ New tokenised markets ]

Once at least two Fnality Payment Systems are live, Participants can begin to realise
cross-border PvP benefits.

Multiple FnPS live ][ Interoperability ][ Interbank FX ][ Third party ]

With Fnality UK aiming for initial phased launch later this year, with US and EU entities to follow
(subject to regulatory approval), PvP and DvP in multiple currencies becomes possible.

Public 9



FNALIT Yoo

Margin Call Payments

Indicative list of potential Use Cases leveraging Fnality’s core capabilities*

) (

Cross-Border Payments

J

(
4 Intraday FX Swaps )

A DLT platform for interbank
intraday FX swaps, enabling
bank treasurers to better
manage their balance sheet.

Fnality-enabled new method to
facilitate initial and variation
margin payments for centrally
cleared and bilateral activity )

DLT-based payments
orchestration platform delivering
benefits of DLT to corporates for

cross-border payments.
\_ J

r
» Predictable and transparent

corporate payment processing
« Real-time visibility

PJAN

(. e Efficiency of collateral )
substitution
» Optimise liquidity usefulness

. Reduces credit risk « Improve recoverability and
\___resolution Yy,

\_ J
Cash Management Capital Markets
Cash Management/

(" Intraday Repos )

Enables intraday FX swaps

« Improved balance sheet
management

» Optimises capital buffer assets

Payment vs Payment (PvP)
Single currency payments (P)

Cash Management

\_

\§
~
\§

J

b

(" )

Securities Settlement \ Securities Issuance

An atomic DvP settlement model
for tokenised securities
settlement across interoperable

A platform that digitises the
issuance and administration of
financial instruments,
streamlining structuring,

Enables market participants to
transfer ownership of securities
seamlessly across disparate
collateral pools via near-instant

systems ;
\_ y ~J\_ issuance, and settlement ~ J\ DVP settlement
(. T+0 DP settlement ) ( T+0 structuring, issuance, and ) ( Near-instant DvP settlement )
* Reduces settlement and settlement of financial .« Reduces intraday liquidity
replacement risk instruments requirements
+ Supports adoption of tokenised « Interoperable DvP . Reduction in fails
\_markets -\ J\ J

* New use cases
subject to relevant
regulatory
approval

Public 18
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FNALIT Yoo

Why are these use cases relevant for the purpose of the Eurosystem
exploratory work?

« Assuming market interest in the use cases outlined, the Eurosystem exploratory work could prove a valuable
avenue to explore the practicalities of their adoption in the EU.

« In the context of a Eurosystem DLT trial/experiment, depending on timings Fnality could potentially interface
between an EU central bank DLT solutions and third party digital asset provider for a trial/experiment,
providing transaction processing and enhanced payment functionality (e.g. atomic settlement, smart
contracts).

« Depending on the stage of development and international regulatory views, Fnality could potentially provide the
£GBP leg (and ultimately the $USD leg) for a PvP trial / experiment in due course.

« We’'d be happy to discuss interest from digital asset providers in collaboration on Eurosystem trials/experiments,
as well as explore with EU central banks how Fnality’s business case could interact with their DLT interoperability
solutions.

Questions?

Public 11



Regulated Liabilities Network (RLN) Project overview
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What is the Regulated Liability Network?

The regulated Liability Network (RLN) is positioned as a FMI, operating a shared ledger with central bank money, commercial bank money
and electronic money on the same chain. It has number of partitions for each regulated entity to be able to store its labilities.

o RLN has six core characteristics:
Regulated liability network FMI

Regulated: RLN applies only to digital money that are considered

‘regulated liabilities’

Central Bank Commercial bank E-Money Stable Coin
Partitions partitions Partitions i Partitions ! — ) )
: : The regulated liabilities are tokenised and exchanged atomically
. 5 . [ over shared ledger, that are not a bearer instrument
Central bank Commercial bank E-Money . Stable coin
liabilities liabilities liabilities ; liabilities §

------------------------------- : RLN could support exchange and settlement of multiple types of
assets, including different types of currencies and asset classes

; ) The RLN leverage the use of smart contract to automate actions
The purpose of the RLN is to create a new substrate for sovereign, and support 24/7 settlement

regulated currencies (i.e. central bank money, commercial bank money,
and electronic money) that is ‘always on’, programmable’ and ‘multi

asset’ thanks to the adoption of the distributed ledger technology (DLT) Shared ledger environment enables atomic settlement of
transactions through simultaneously updated balances

The RLN leverages a shared ledger to provide a more powerful,
Regulated Token Based Multi Asset Programmable efficient and secure settlement system
Atomic Unified
settlement Ledger

Source of information: Regulated Liability Network - UK Discovery Phase
.pdf (ukfinance.org.uk)

PUBLIC Stable coin is not yet requlated



What problems RLN is solving?

Extensive
reconciliation

The high cost of capital, the The separation of messaging and
cost of transactions (for both settlement in traditional payment intermediaries and steps in the
banks and corporates and fees systems gives rise to the need for end-to-end payment process.
as well as the cost for joining Cost/Risk extensive reconciliation operations Inefficiencies There is also replication of

the networks (e.g., Swift in each participating institution. The processes across functions
and/or integration with other means of settlement are also not and institutions (e.g.,
systems). always operational because RTGS AML/KYC).

Reduction of counter-party, do not typically run 24*7
settlement and FX risks, incl.
RWA

There are multiple

liquidity is trapped in the
process, giving rise to missed
opportunities. Banks also often
are required to pre-fund
accounts to prevent delays in
employees/suppliers payment.

Limited interoperability with

other networks and across
digital assets and different

LaCk Of messaging standards and data

Interoperability formats.

Liquidity

Management

Source of information: Regulated Liability Network - UK Discovery Phase .pdf (ukfinance.org.uk)

PUBLIC



What has happened so far globally on RLN?

“ “ June ) Sep 2023 “

RLN Concept Note published

The idea was initiated by Citi- Tony
McLaughlin who then engage with
multiple banks and payment market
participants

Regulated Liabilities Network: Making
space for digital currency within the
two-tier monetary system (finextra.com)

Regulated Liability Network

A UK pilot conducted in collaboration
with a number of financial institutions
looked to test the POC of instant
settlement

Finality achieved by the exchange of
commercial bank liabilities, with
simulated GBP and USD CBDC
settlement tokens to enable a real time
transfer

Tokenisation of participants’ liabilities
in their partitions in real time, on a
shared ledger as fungible digital asset
tokens

1SO20022 messaging initiation and
swift compatible PKI signature

ey-rin-strategic-roadmap.pdf

US RLN POC & UK
Discovery Phase

Coordinated by New York Innovation Centre
— Federal Reserve Bank of New York,
Members of the US banking community
launched a proof of concept (PoC) project
that will explore the feasibility of an
interoperable digital money platform known
as the regulated liability network (RLN)

The experiment successfully simulated both
the domestic and cross-border scenarios,
identifying shared ledger technology as a
potential solution to support payment
innovation

Coordinated by UK Finance with 10
participants including banks and card
network, UK RLN assessed broad range of
use cases such as consumer domestic
payment, wholesale cross border payment,
securities settlement, prioritised these case
on business, tech and regulatory feasibility.

Explored technical architecture for each of
the use cases. Identified technology
platform and carried out a suitability
analysis

PUBLIC

Next phase of
experimentation

USA: REPO (Repurchase
Agreement security tokenisation)
use case

UK: Prioritised retail domestic use
case, REPO use case and cross
border payments use case

UK Discovery phase

Regulated Liability Network US Proof of
Concept Findings (rlnuspoc.org)




The opportunities of RLN

To evaluate the full potential for the European financial market, we need the Eurosystem to actively participate in the Central Bank role

Distributed
Ledger
Technology

Regulated
Liabilities

Domestic
European
network

International
network of
RLN

initiatives

PUBLIC

Interoperable and programmable commercial
bank money

24*7 payments with instant settlement in
central bank money

EUR shared regulated ledger for regulated
entities in cooperation with National Central
Banks

Connecting DLT-based international payment systems
and facilitating DLT-based correspondent banking
networks as there are more individual sandbox
approaches (US, UK, Australia)

Settle into Central Bank money, ECB to play an
important role within RLN concept ( direct partition
or observer)

Linking to the existing payment infrasturcture and
should be highly integrated.

Creating interoperability between various payment
systems

First tests successfully conducted (e.g. GBP-USD
cross-border)




The European RLN sandbox could support various use-cases

Use-case agnostic findings can subsequently be used profitably in the development of the payments infrastructure
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New Retail (C2B, C2G) e

-
Micropayments

Fractional Ownership Models

Gig economy payments

Broader Access to digital payments

Digital identity (extended version)

Retail vs. wholesale

Existing Retail (C2B, C2G) S

Domestic payments
Better cross-border payments

Secure e-commerce payments with instant
settlement

Enhanced receipt of government aid or social
payments

New Wholesale (B2B, B2C) )

* Internet of Things (loT)

* Programmable Payments

« Digital Autonomous Corporations
» Decentralized Finance

» 24*7*365 real-time settlement

Retail vs. wholesale

Existing Wholesale (B2B, B2C) £

» Domestic payments
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Novelty of use-case

+ Collateral Management
» Better intercompany flows
» Faster cross-border payments

 Enhanced PvP and DvP for FX and securities
settlement

« Automation of trade payments

Source of information: Regulated Liability Network
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The European RLN sandbox could support various use-cases

Example of a wholesale — cross border payment (multi- currency) PvP use case

Company A Company B
@ 11, @
Company A == I [T A
Company B 1: Company A inftiates a 6C Money gets credited
PaEyEnl INSIrUCHon nto Company B
{CE100K) on Bank A’s i account{$125K)
anling platform agreed a
£125K LISD
mwmryhrg 8 neliesl 2nos ol e b oF and agres
Fe=======" I
5. Master token 1
1] 1
RLN 2a: Receives Smart Contract : ":.:.::':?:i.!?nﬂp :
ml:- i} wa -J<I::u'l |I,:;I' I-I;kr{._-:_g. wilh 3a: Change of 4 NSt management : Figl Imtlear.-ln,.: f
--':'Wpan};r;..f:'lw? s Liabilities are messaging and settiement i n:;a:r::ﬁ'dm :
ii) Proceeds afer sanctions  "ooored o RLN — P | Removesthe !
SCresning = j meed for manual .
- m ] Processes 1
Bank A Bank A g % ! i Bank B
— |
Sender/ e T = : I e
1
Recipient M f.% Bank A partition Bank B partition : o I m
Bank L ] ) 4al: Buming of GBP  4a2 Mintngof S0 | L | o .
o - 14 ;Y 14 . % L i i, - )
20 Validates Company A 3 hone qets debited .E 1okens fokens i Transaction ! &b Money moved inkg
s sulbcient funds &5 from Company A'S bank 1 Company B's acooun
[ pan £ ' : B t
per smart confract accouni S i Database : al Recipien Bank
< l '
CB UK : ‘,f : CB US
D= - - : ! i)
Correspondent (52 CB UK Partition CBUS Partition | ' ! Sy
A 41 Minting of Gl HUMming D atabase =L
Bank = gof GBF 402 Buming of USD | KYC Database,
) tokens tokens I 1 ) .
3C: Money is credied into ! I Ba. Money |5 debded
CB account e from CB account

Bank A = Sender’s bank
Bank B = Recipient’s bank
CB - Correspondent bank

. A UK based business (Company A) initiates a

multi-currency (GBP to USD) cross-border
payment via its bank’s online banking
platform. FX rate and any fees are agreed at
this point.

. All parties agree to the transaction prior to the

transaction being orchestrated by RLN (these
include the Company A, Company A’s bank, a
correspondent bank, a US based supplier
(Company B), and Company B’s bank).

RLN orchestrates atomic settlement, which
includes the following steps: — Company A's
bank burns GBP tokens. — Company B’s bank
mints USD tokens. — Correspondent bank
mints respective GBP tokens and burn USD
tokens to support the completion of the
transaction.

. The correspondent banks’ central bank

partitions on RLN reflects the change in
commercial bank liabilities.

. The US based supplier is (Company B)

credited with the full USD amount.

For the purposes of this flow, it is assumed
that sanction screening and other compliance
checks will likely be carried out by each of the
banks (although in the future this could be via
a shared utility).

Source of information: Regulated Liability Network - UK Discovery Phase .pdf (ukfinance.org.uk)
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The European RLN sandbox could support various use-cases

Example of consumer domestic use case flow (Delivery vs Payment with locking functionality)

Consumer Merchant Merchant Consumer Merchant
."_ﬂ ) — T = R
@ s £ H 2 E._g =l .ﬁ:‘
[J LV D o > J /> L .\‘;'T
Consumer / v
aces order online 2a. Recewes 4 Fultils and 5 Receives goods 8 Merchant
Merchant via merchant webssle notification and ships goods as in ine wath Smart recewves funds
£100 sends data to the per the Smanrt Contract £100
RLN network Contract
6. Tngger to unlock funds. E g
Consumer Wirming receipl
of gooas™
RLN 2c Receives e P‘u;l‘_‘,l'_'?‘-:o':‘li‘d =
validation J’ fur 't @ Bank A Partition Bank B Partition  Central Bank Partition
req nd Smar
o 2 7b1. Burmang 7b2. Minting N
l"" { fom‘-’a. Central Bank Partition E of tokens of tokens 5 7b3: Updale to show
refevant parties) e Pl 2 kability with Bank B
£100 =
O
0 Bank A Bank B
Bank A o
e = T
i o M 7a2 Funds
. 2 L2, mm— miocke
Financial < t.:\j‘\czr‘d and
ransferred
InStituﬁonS f¢|.rvxvr~. ) 7at- Receives 723 Receves funds
on to validate notification funds can and transfers 1o the
consumer has be released Merchants Common
sufficient funds Wallet

Bank A = Consumer’s bank
Bank B = Merchant’'s bank

. All parties agree to the transaction prior to the

merchant sending out the goods (these
include the consumer, consumer’s bank, the
merchant, merchant’s bank, and a delivery
company).

RLN allows for the funds to be securely
locked with a commitment for the merchant
to be paid upon successful delivery of the
goods.

Once the consumer is satisfied that the goods
are delivered, and the order has been fulfilled
(the exact method could vary but one example
would be for the courier company to send the
merchant proof of delivery) this would trigger
the next step.

RLN orchestrates atomic settlement allowing
the consumer’s bank to unlock the funds and
the merchant’s bank to transfer the funds to
the merchant.

. A potential central bank partition on RLN

could reflect the liabilities moving from the
consumer’s bank to the merchant’s bank.

Source of information: Regulated Liability Network - UK Discovery Phase
.pdf (ukfinance.org.uk)
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The European RLN sandbox could support various use-cases

Use-case agnostic findings can subsequently be used profitably in the development of the payments infrastructure

Consumer ﬂt . 1. Places order online via food delivery app
= o0 2. Customer chooses payment option, which
(5101} o rver  Delivery platform interacts with Bank A for payment £30
= o - 5c Receive £5 in thedr .
Consumer _ o walle oo 3a.Bank A receives message from platform and
1: Places order online 2 Cuslomer chises ) .
vafood demveryapp  Payment option, which ﬂ sends a compound payment instruction to RLN
 payment of £30 _ Restaurant 3b.RLN Receives message from Bank A and
a0 SCEIE E n .
waet invokes a smart contract sends message to Bank
B
&3 . . 3c.Bank B conducts checks and validates the
1 [} W .
] : % consumer has sufficient funds. The payment is
3o Hecenves message from Bianik i . g s o
RLN e ke b = . authorised and notification is sent to RLN
2 qe ! 1 dad I ca N0 .
SEnds mEssagE In Bank S E KD Pen Central Bank Wholesale Partition 4a.Bank B partition on RLN will burn of tokens
3 Recenes instruction from i : 4e: Lpdated 1 Mact liamil l'!." dith ‘Bank & et = .
‘Bank B ana iniiates atomi D I R aBanke 4b.Bank A partition on RLN will mint of tokens
debit [ | -— e e e e e e e e == i S o o
settisment 1o detit and credd as E 4c.Bank C partition on RLN will mint of tokens
P T, 4d.Bank D partition on RLN will mint of tokens
Bank B Bank A ¢y i i
E | : 4e.Central Bank Wholesale Partition — updated to
Financial G 1 : iabili i
Institutions @ II I Il E : Bank A Partition Bank C Partition Bank D Partition [ reﬂeC:t Ilablllty_WIth Bank A and Bank C
— o S I — PR—— T : 5a.Driver receives £3 in their wallet
nbinton he rvrar e o Heveires o [ - e tokens : bb.Delivery platform receives £6 in their wallet
s uficiant T e Qe i — I 1 . 5
B oot e e " Compotad payment L J 5c.Restaurant receives £21 in wallet
5 520l o RLM

Bank A = Delivery Platform’s bank
Bank B = Consumer’s bank
Bank C = Driver's bank

Sl DT e ) e e ey Source of information: Regulated Liability Network - UK Discovery Phase

.pdf (ukfinance.org.uk)
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Sample transaction flow of the RLN EUR sandbox

The RLN FMI Shared Ledger environment enables atomic settlement of transactions through simultaneously updated balances

Central Bank environment

Central Bank

! [mE] IE] !
i Bank A Master I@ Bank B Master E

Account Account
Reserve Balance Reserve Balance

| RaploA | | ! Bank A Partition Central Bank Partition Bank B Partition | | | S i

: BN - 4 6 et BN :

i Ifmil fr— R O = Ifmlll !
Traditional ! L Ifmll g ; il Lo i Traditional
Payment : i1 i el . '8 : Payment

: : 1 | ) .: Y : : ! ¢

Systems . Bank A Lo . . B Bank B | Systems

i Customer C T 2 [ [ 5 [ [ : i Customer D !

: DDA: Deposit |11 Wallet Bank A: Wallet Bank A: Wallet Bank B: WalletBank B: | | | DDA: Deposit :

: Balance Lo A Tokens WCBDC wCBDC B Tokens La ' Balance !

I o e L R S M iRt kT et e P o = e e l

Bank A Environment RLN FMI Shared Ledger Environment Bank B Environment

Step 1: A customer of Bank A transfers a portion of their deposit balance to an RLN Token balance. This function is provided by the electronic banking system of Bank A.
Step 2: The customer instructs a payment to a counterparty at Bank B.

Step 3: The RLN evaluates the ability to execute the end-to-end transaction.

Step 4: The Treasury Operations team at Bank A will have made sure that sufficient wholesale CBDC is available in their RLN Wallet to conduct the anticipated transactions
for the day.

Step 5: The transfers of wholesale CBDC within the RLN environment is necessary to settle the transaction between Bank A and Bank B.

Step 6: The Treasury Operations team at Bank B will have real-time visibility over receipts into their RLN wallet holding wholesale CBDC.

Step 7: RLN updates the balances simultaneously to settle the transaction “atomically.” Bank A, Bank B, and the Central Bank partitions are updated at the same time, and a
single record is created of the settlement.

Step 8: The beneficiary of the payment may transfer the RLN Token balance to their deposit account if they wish. This function is provided by Bank B's electronic banking
system.

PUBLIC = Source of information: Regulated Liability Network




Disclaimer

This document is issued by HSBC Bank plc (“HSBC"”). HSBC does not warrant that the
contents of this document are accurate, sufficient or relevant for the recipient’s purposes
and HSBC gives no undertaking and is under no obligation to provide the recipient with
access to any additional information or to update all or any part of the contents of this
document or to correct any inaccuracies in it which may become apparent. Receipt of this
document in whole or in part shall not constitute an offer, invitation or inducement to
contract. The recipient is solely responsible for making its own independent appraisal of
the products, services and other content referred to in this document. This document
should be read in its entirety and should not be photocopied, reproduced, distributed or
disclosed in whole or in part to any other person without the prior written consent of the
relevant HSBC group member.

HSBC Bank plc. Registered in England and Wales (company number: 14259). Registered
Office: 8 Canada Square, London, E14 5HQ. Authorised by the Prudential Regulation
Authority and regulated by the Financial Conduct Authority and the Prudential Regulation
Authority (Financial Services Register number: 114216). © HSBC Group 2021. ALL RIGHTS
RESERVED.
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Agenda item 3: Ildeas and proposals for PvP transaction
settlement for Eurosystem exploratory work

Background: to advance the setup for PvP transaction settlement for Eurosystem exploratory work, a
written procedure was launched after the second NTW-CG meeting, asking members to share ideas and
proposals for PvP explorations. Members presented the key points of the written procedure outcome.

Inviting members to report on PvP business cases that could be explored during the Eurosystem exploratory
work aims at information and idea sharing among members and with the interested public. The invitation
does not constitute an endorsement by the Eurosystem.

3 NTW-Contact Group meeting
07/09/2023 )



Distributed Ledger Technology Business Case
3rd NTW-CG Meeting: PvP Business Case

7t September 2023



il Distributed Ledger Technology Business Case

PVP cross-currency FX swap

Connect Market DLT to one of the CeBM DLT interoperability models, and synchronise the settlement of EURs between a cross-border DvP security issuance

and its associated PvP cross-currency FX swap hedge

Product: Cross-currency FX swap - OTC derivative

Market DLT: Market DLT supporting both security and FX swaps, digitally via smart contracts

CeBM Solution (EUR): Full-DLT Interoperability model Simplified Diagram Example
Settlement: Payment vs Payment (PvP) Full-DLT Interoperability model EUR Payment
CeBM Solution (Non-EUR): TBD

Broker-Dealer/
j i iti i ead Manager
M What are the objectives and opportunities of the business case?

= As financial market infrastructure evolves to adopt DLTs for DvP securities transactions, there is potentially a need to also evaluate DLTs for
PvP FX transactions, and explore the benefits in linking/synchronising the two settlement types, in certain business scenarios. E.g., EU
domicile issuer issuing a cross-border security settling in foreign currency and hedging via an cross-currency FX Swap

(Market DLT )

Derivative
Issuer Broker-Dealer/
Lead Manager

Smart
Contract

Business case has the potential to generate: (i) reduction in settlement risks (e.g. via atomic TO settlement); (ii) cross product netting benefits
which improve wholesale funding impact; and (iii) improved operational efficiencies thereby reducing costs

e :
Pa 2 Security
e_e Why DLTs? Smart

Contract

Standardization - the industry developed data model drives common methodology to represent both securities and OTC derivatives on
market DLTs using smart contracts (e.g. ISDA, ICMA and ISLA Common Domain Model)

= Automation - smart contract can potentially replace existing manual processes and create new efficient processes, e.g. enable PvP FX

settlement contingent on successful DvP security settlement Brok L
Investor Lond manager
= Interoperability - ability to connect with both traditional and DLTs based payment solutions g

m Why the Eurosystem exploratory work? Cross-border payment Non-EUR Payment

= CeBM DLT interoperability — Whilst all three CeBM DLT interoperability models could work, the Full-DLT Interoperability model is favoured

given the ability to represent cash, security and derivative in token format, thus potentially enabling true atomic settlement across products,
associated settlement types and across DLTs

= Considerations - alignment with non-EUR RTGS systems needs further exploration for the cross border payment synchronisation

This business case was prepared for the purposes of the ECB New Technologies for Wholesale Settlement Contact Group only and should not be viewed as an indication of GS capabilities or proposed business. The above is a non exhaustive .
list of benefits and key considerations. There are unique regulatory and legal considerations that could impact contemplated options. FICC and Eq U'lt'les 2



PvP use cases on DLT
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PvP Use cases on DLT
Please note

«  The use cases presented are not related to direct ING involvement

« This is a personal reflection of known initiatives in the market which could benefit from a DLT related settlement in
central bank money.

I'm not the expert on these initiatives - there are more materials available (publicly on Internet).

| simply take the objectives/purpose of these initiatives for granted as well as the reason why DLT technology was
used.

CBMT - Commercial Bank Money Token

- Aninitiative by a group of mainly German banks to issue Tokenize deposits in order to enable a cash settlement on a
DLT platform.

https://www.bvr.de/p.nsf/0/8D37682344F86166C1258990002D677A/$file/20230317_GBIC_Working%20Paper%200on%20Commercial%20Bank%20Money%20Token_V1.5.pdf

FINTEUM

«  Finteum platform has created an execution platform for global financial markets for
institutional intraday FX swaps and repo.

https:/finteum.com/



CBMT - need for a settlement leg.

RTGS Account RTGS Account
Bank A Bank B

Wholesale DC
RTGS Account RTGS Account Bank B
Bank A Wallet
Bank B
‘_
Client Client ~ Client Client
~ deposit deposit deposit deposit

_I” Wallet funding Transaction settlement ~ Ly ” Wallet funding Transaction settlement Ly



Finteum - Need for a settlement leg

If the Finteum

platform is fully DLT - Uncoordinated Near Leg Settlement
based, it makes sense

if the under!glng . 3ankA BankB
Bank A Before Intraday FX Swaps Bm Bank B settlement in cash is o H
also DLT based B
7\ /‘,MM/\'\/\ [ o | o |
— ! g [ b s | | omema | nemal [f
U J’a p— : I : : 4 &
- i G i e
! H
After Intraday FX Swaps N . L
y P _ > FINTEUM | ¥
AFELBQ .’K”“& Iu:lghtAND eam a return E : :
D?::Ily ] M\ P }‘;\ Daily : : :
gztiaj;"cg - X N ‘ W ! ] Lower required ggﬂ:g& . -
\r E:;g::g(%) buffer

EUR Account & Accounts
EUR Nostro’s or $ Nostros
DLT based
settlement

ECB
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Disclaimer

Certain of the statements contained in this release are statements of future expectations and other forward-looking statements. These expectations are based on management'’s current views and assumptions and involve known and unknown

risks and uncertainties. Actual results, performance or events may differ materially from those in such statements due to, among other things, (i) general economic conditions, in particular economic conditions in ING's core markets, (i) changes
in the availability of, and costs associated with, sources of liquidity such as interbank funding, as well as conditions in the credit markets generally, including changes in borrower and counterparty creditworthiness, (iii) the frequency and severity
of insured loss events, (iv) mortality and morbidity levels and trends, (v) persistency levels, (vi) interest rate levels, (vii) currency exchange rates, (viii) general competitive factors, (ix) changes in laws and requlations, and (x) changes in the policies
of governments and/or regulatory authorities. ING assumes no obligation to update any forward-looking information contained in this document.

This presentation is intended for general information purposes. It does provide basic information concerning individual wholesale banking products, insurance products or related services. However none of the information should be interpreted as
an offer to sell securities or as investment advice of any kind. Queries concerning these topics should be addressed to the individual business units and/or companies of ING Groep N.V. (‘ING Group'). No warranty or representation, express or
implied, is given as to the accuracy or completeness of that information. In no event will ING Group, nor any of its directors, employees or advisors accept any liability with regard to the information contained in the individual ING companies’,
business unit or product group’s presentation.

ING Group comprises a broad spectrum of companies (the ‘ING companies’), many of them operating under their own brand names. Almost every ING company, business unit or product group, has its own website on the internet where it offers
information about its products and services. Reference is made to those websites for further details and hyperlinks have been provided from this website to those ING companies, business units and product groups, if available.

It is prohibited to modify, copy, distribute, transmit, display, publish, sell, license, create derivative works or use any content for any other purposes than that of this presentation, i.e. providing information about ING Group and its lines of business

No liability

While ING Group and ING companies use reasonable efforts to include accurate and up-to-date information in this presentation, errors or omissions sometimes occur. ING Group and ING companies expressly disclaim any liability, whether in
contract, tort, strict liability or otherwise, for any direct, indirect, incidental, consequential, punitive or special damages arising out of or in any way connected with your access to or use of this presentation, and/or any other ING companies’
presentations whether or not ING Group and/or ING companies were aware of the possibility of such damages.

Allinformation in this presentation, including but not limited to graphics, text and links to other communication means, is provided ‘as is' and is subject to change without prior notice. Such information is provided, to the fullest extent permissible

pursuant to applicable law, without warranty of any kind express or implied, including but not limited to implied warranties of merchantability, fitness for a particular purpose, non-infringement from disabling devices. ING Group does not warrant
the adequacy, accuracy or completeness of any information in this presentation and expressly disclaim any liability for errors or omissions therein. Users are responsible for evaluating the accuracy, completeness or usefulness of any information
or other content available in this presentation.
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Cross—-border payments usinf dLoro/dNostro (1)

What is the objective/purpose of the business case?

The business case suggest a way to achieving faster, cheaper and more transparent cross-border
payments; it would simplify cross-border payments involving non-residents counterparts, simplifying
seftlement mechanisms, and reducing errors and exceptions. Using central banks money, the

counterparty risk would be cancelled.

B What is the problem the business case would address?
! Cross-border payments and correspondent relation with non-residents counterparts;

! Reduce counterparty risk;

——

L Reduce E&l;
U Improve 7/24 settlement finality;
Ul Decoupling the (time) moment in which the European correspondents and the non-resident
counterparts instruct, screen and confirm the payment.
B What is the opportunity the business case would create?

L' Operational costs reduction;
Ul improve speed;

——

! reduce exceptions;
! increase transparency.

!

(.

L



Cross—-border payments using dLoro/dNosiro (2)

How would DLT overcome/fix the identified challenge(s)?

DLTs allow instant, atomic, conditional settlements. These three factors together would improve cross-
border payments process. A fully automatic programmability obtained from the information contained
in the insfruction (pacs.008) would minimize errors and investigations.

B Why would (only) DLT address the challenge(s)?2
! Defining standard conditional smart contracts obtained from a pacs.008;
! Conditionality rules would depend on Regulations and AML/CFT.

® Where would DLT bring improvements where current infrastructures are unable to?
Ul Infroducing automatically generated conditional smart contracts.

® How would you address the challenge(s) without DLT?2

U Today Loro/Nostro are based on commercial bank money, and settlement finality is not obtained
easily;

Ul Using account based central bank money, we should build a nostro/loro structure like the one
foreseen for the retail digital euro;

Ll Conditionality should rely on a payment system which would finally settle in central bank money



Cross—-border payments using dLoro/dNostro (3)

Why would you consider your business case as relevant for the purpose of the Eurosystem exploratory
work?e

It would definitely address the cross-border payment innovation as required by G20 (pillar 19) for the
euro leg and set the technological basis to be interoperable with other CBDCs.
B What are the pros and cons to take into consideration?
! Pros are the business rafionale above mentioned and the use of standard messaging;
B Which features of the interoperability-type solutions would be crucial for your business case?2
U Interoperability with other CBDCs (USD, GBP, YEN, ...);
® How would the interoperability-type solutions make a difference for your business case?

Ul Interoperability would simplify the FX settlement finality and facilitate an FX market with immediate
finality.



Cross—-border payments
The muiltijurisdictional issue

Intermediaries may operate with Central Bank Money (CeBM) only in the jurisdiction in which they are
authorized and regulated.

To operate in “foreign” jurisdictions, they must access the foreign currency with a correspondent bank;
therefore, in foreign jurisdictions they are allowed fo access only to a Commercial Bank Money.

This sifuation gives to central banks and governments a strict confrol on the currency; it does not
“migrafe” abroad with no control.

The fact that cross-border payments are executed mostly by infermediaries which do not access
directly the central bank money causes inefficiencies, high costs and lack of transparency.

Using a digital wCeBM, we could have a higher efficiency without losing sovereignty and control on the
currency. Let’s see how.



Cross-border use of a wCBDC

B We may imagine three scenarios for the Eurosystem wCBDC

L Closed access: only domestic intermediaries

may access the wCBDC; concerning Closed Access Indirect Access J [ Open Access
the cross-border activities there is no
benefit using the wCBDC; /L~ .)\
™ . . _ Euros\y's’rem Euros\y's’rem Euro;;s’rem
-~ Open access: both resident and non WOBDC WOBDC WOBDC
resident intermediaries are allowed to hold a Infrastructure Infrastructure Infrastructure

wCBDC's deposits, and to instruct

payments; large amount of Cenfral Bank

euro could be in  "foreign” hands, virtually

with  difficult control by the authorities;

e.g. imposing sanctions could become
— hearly impossible.

Domestic Domestic
Intermediary Intermediary

Foreign
Intermediary,

Foreign
Intermediary,

Indirect access: only domestic intfermediaries
access directly the wCBDC, but they
are allowed to intermediate services on
behalf of non-resident intermediaries; they
can open subaccounts  (digital  Loro
accounts) for them, but control on
movements would remain in their hand.


bredama
Highlight

bredama
Highlight


How would the digital Loro account work?

® The dloro account would be a segregated digital account (no omnibus);

® The property of the asset would be of the non-resident intermedary (NRI); exactly as it happens today
with loro accounts;

B The NRI would use its public key as address to receive payments;
W The RI would keep the private key of the NRI to istructuct payments on behalf of the NRI;

Bt has to be decided at regulatory level if the dLoro asset would enter in any form in the Rl balance
sheet or regulatory reporting (as if it was a third party’s custody).

® Communications among banks may remain with traditional ISO standard. A pacs.008 is sent from the
instructing bank and it is used to generate a smart-contract (diagram in the next page)

B The clients’ deposits would be in the Central Bank's account; the counterparty risk would be zeroed.



Execution of a cross-border payment

Cross-border transfer of Eurosystem wCBDC

Payment

Country A Eurozone Eurozone County B
Eurosystem
Bank A Correspondent A Correspondent B Bank B
Send payment Forward payment
Forward order to i i
order to order to corresoondent B I?ecelvefoBrdeI: :3”
correspondent Eurosystem P avor ot Ban
\ 4 v v
. Generate smart .
Execute sanction . Execute sanction
. contract subject to .
Screening e Screening
conditions
|—Ok + private key Ol |
v
Execute payment
. Payment Payment .
Receive . v . . y . Receive
. . confirmation to confirmation to . .
confirmation confirmation
payer payee




dLoro/dNostro

This business model do not replicate on a new technology an old business model, but infroduces a few
innovation factors.

® Non-resident intermediaries own their digital accounts;

B The correspondent bank counterparty risk disappears;

B Intermediaries may ask to be paid on their d-accounts and the settlement process is simplified, instant
and 7/24; the intermediary can use a “public key"” to be paid on their account;

B Controls remain with the domestic correspondent which has the “private key” of the account, and
the the euro sovereignty is granted;

B A proper standard instruction (pacs.008) is enough to allow the Eurosystem to code a conditional
payment; a V-mode would be suitable;

® Conditions for the execution would be the approval of the compliance screening of both
intermediaries and the communication of the private key from the payer intermediary;

B A blockchain-like DLT should be the best infrastructure.



Comparison between the two models

Potential benefit dLoro/dNostro RLN (NY FED)

availability
finality

efficiency

Counterparty risk

Sovereignty

Programmability

24/7

Instant end-to-end setftlement finality.

Simplify flows instructing payments directly
from a digital account to another digital
account.

Shorter intermediaries’ chain.

Third parties’ assets accounted directly with
the Central Bank. No counterparty risk.

Assets remain under control of the EU bank
which retain the private key, therefore of the
Eurosystem.

Automation through on-ledger business logic.
A predifined “smart-contract” template might
be defined, starting from the incoming
message (e.g. pacs.008).

Upfront identification of
exceptions, reducing
reconciliafions.

Third parties’ assets on the
correspondent books.
Counterparty risk as today.

As today.

Automation through on-ledger
business logic.
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PvP Perspective

Industry Disruption
PvP Perspective

o

CBDC / TD f SC Platforms

B

x

Bank in Jurisdiction X Correspondent Bank

E x

Clearimng
House

0

Corporate
Client A

Source: Project Dynamo June 2023
https://www.bis.org/innovation hub/dynamo_study.pdf

Bank in Jurisdiction ¥

Beneficiany

Meutral / Dependeni
Challencged

Boney Movement
Instructions

Potential Disintermediation

Worthy Endeavour
Wholesale Operation Pain Points

PAIN POINTS

LENGTHY SETTLEMENT TIME
Warying payment cut-off times across
regicns and the long wait in sequential
batch processing may delay settlement

LACK OF TRAMSPAREMNCY

Delivery times often vary when multiple
ntermedianes are invalved, making it
difficult to provide real-time traceability

HIGH TRAMSACTION COST

Intermediary access fees are often
passed on by banks and hence incurred
directly by end customers

Benefits of a DLT based PvP
solution

a.

‘Atomic’ Settlements and Settlement
Finality: Replacing today’s sequential
operational model with ‘atomic settlement’,
i.e. simultaneous settlement, will be critical to
address the pain points around trapped
liquidity, settlement risk, transaction
turnaround time and the lack of visibility

24/7 Infrastructure Availability: Designed
as “always on” infrastructure that ensures the
entire payment-lifecycle processes without
cut-offs, and operates round-the-clock to
support regional and global money flows

Shortened Transaction Chains: Reduction
in the number of intermediaries involved in
the end-to-end payment process through the
usage of CBDC for settlement, leading to a
reduction in transaction fees and liquidity
requirements
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Description of Idea:

» Partior infrastructure can facilitate transactions

between settlement banks to offer
correspondent banking services on its DLT
based platform, and to record nostro account
balances of its platform-participating
correspondent banking customers or
“participant banks”, using the platform to
effect and record book transfers between its
participating banks.

Participating banks currently transact in
commercial bank money of different
currencies in the form of deposit liabilities of
the settlement banks.

Partior is currently designed for transaction in
commercial bank money but can also support
wCBDCs issued on the platform directly by
central banks.

Partior can potentially orchestrate PvP
transactions between settlement banks of

different currencies (for example EUR vs SGD)

by different settlement banks or issuers
(commercial banks or central banks).

Problem /opportunity:

* DLT or blockchain technology is used to
provide the security and assurance to
enable the concept of “shared ledgers”,
providing the confidence for settlement
banks to record their deposit liabilities on
this external shared platform.

* While commercial bank money is sufficient
for most type of transactions, there could
be reasons for the need for wCBDCs,
including the need for safety when
transacting in very high value payments,
resulting in a preference for settlement in
risk-free assets issued by central
banks.

» CBDCs could potentially be issued on a
platform like Partior, where a central bank
takes on the current role of the settlement
bank.

 Partior can enable PvP settlement using
central bank or commercial bank money
through the same technical mechanism.

1This slide contains proprietary and confidential information of Partior Pte. Ltd. (“Partior”) and shall not be disclosed to any party without the express written consent of Partior. Any other use or publication of any part of this slide is strictly
prohibited.

> Usecase: PvP transaction on a Multi-CCY Settlement Platform (Partior?)

Reasons for need for wCBDCs:
+ wCBDCs could be useful in enabling

settlement across settlement banks.
Currently the “settlement banks” do not
themselves exchange funds as there is no
wholesale settlement mechanism on the
Partior platform.

The introduction of wCBDCs as a
settlement mechanism for the settlement
banks will enable participant banks to
easily pay other participant banks, not
just within their own settlement bank’s
books, but also those holding accounts at
other settlement banks on the platform.

This alleviates a key concern of single-tier
wCBDC models, where the central bank
may need to take on new roles with
respect to institutions the central bank
would not typically maintain a relationship
with, such as a foreign commercial bank.

= ONYX
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Conceptual Design:
PvP transaction on a Multi-CCY Settlement Platform (Partior?)

EUR CBDC Issuer

Bank A

Fictitious Bank
located in EU

Shared netwo

network)

rk

(blockchain-based

Single Block
execution of ‘linked
payments’

4

USD CoBM

Issuer

Bank B

Fictitious Bank
located in Asia

——— 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—— — — 4,

m Partior is a J.P. Morgan joint venture with Temasek, DBS and Standard
Chartered

m Partior provides the ability for banks and financial institutions to settle in
Commercial bank money

m Ready for Central Banks to issue CBDC to participating Fls right on the
platform

m Interoperability with JPM Coin System to support multi-asset and
currencies

Steps/operations:

€ BankAand Bank B on Partior agrees to trade USD for EUR,
with USD being commercial bank money and a deposit
liability of JPM, and EUR being a CBDC.

o Bank A and Bank B initiates a “linked payment” with a
common identifier. This identifies the USD payment from
Bank A and EUR payment from Bank B as linked and must
be performed in an atomic swap.

o Partior waits for both relevant transaction to be initiated,
matches them based on the common identifier, and performs
the 2 payments as a set of transactions settled within a single
“block”, ensuring the atomicity of the 2 transactions.

Non-euro currencies: USD

e on I
L X
1This slide contains proprietary and confidential information of Partior Pte. Ltd. (“Partior”) and shall not be disclosed to any party without the express written consent of Partior. Any other use or publication of any part of this slide is strictly %o x

prohibited.
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Partior! — Blockchain-based Clearing and Settlement Infrastructure

Allowing participating entities to transact 24/7 directly and securely with each other on a single, shared ledger

Shared Ledger

P ARTI OR 24 x7 availability

=)
B

Partior is a J.P. Morgan joint venture with Temasek, DBS DBS SG JPM NY
and Standard Chartered. SGD Settlement Bank = USD Settlement Bank

Next-gen Market Infrastructure l
Provides 24/7, multi-currency real time gross settlement (RTGS) capabilities

2 2
leveraging the existing tier liability structure
o the st o el Bl . I 00—

Payee

Programmable Payments Payer

Enables next-generation, programmable value transfer through a common and open
platform for participating banks and their customers in real-time

Ordering Bank Beneficiary Bank

I !

Global Interoperability —

RTP CBDC
Designed to provide global connectivity across domestic Real-time Payments (;\
(RTP), RTGS and Central Bank Digital Currencies (CBDC) networks e
Fedwire O NPP Various
networks
CIPS 3z PayNet >Faster W

Pl A Payments

Future-Ready
Ready for Central Banks to issue CBDC to participating Fls on the platform

= ONYX

1This slide contains proprietary and confidential information of Partior Pte. Ltd. (“Partior”) and shall not be disclosed to any party without the express written consent of Partior. Any other use or publication of any part of this slide is strictly
by JP.Morgan

prohibited.



Expected Benefits for Participants

Partior is a global, inter-bank network — leveraging blockchain technology — that enables real-time multicurrency cross-border

value transfer, and which may lower costs, optimize liquidity, and reduce other issues related to payment processing.

o
2S5

Multi-currency
Shared Ledger

Multi-currency shared

ledger across participants,

that enables atomic
settlement

1This slide contains proprietary and confidential information of Partior Pte. Ltd. (“Partior”) and shall not be disclosed to any party without the express written consent of Partior. Any other use or publication of any part of this slide is strictly

prohibited.

Payment Pre-
validation

Platform supports payment
pre-validation which
improves certainty of
payment and reduces post
transaction handling

(o]
/‘\
O~.aO

2R

0-0

ISO 200922
Based

ISO 20022 standards
providing for additional
capabilities to carry data
payloads

P4x( Real-time
Processing

24xT( clearing and settlement
infrastructure to support
round the clock business
transactions across the
globe

5
Programmable
Payments

Leveraging smart
contracts to create new
payment instruments
based on pre-defined
business logics
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Partior Potential Use Cases'

Multi-currency Offshore Clearing

B Create multi-currency offshore clearing capabilities using shared ledger rails

Cross-border Payments
B Reimagine cross-border payments by addressing existing friction and pain-points

FX PvP
B Create capabilities for currencies globally including EMDE (viz RMB)

FX Intra-day Swaps

B Create a tradeable intra-day liquidity market using instruments like FX Swaps

DvP for Listed Securities and Digital Assets

B Offers atomic DVP Settlement capabilities across listed securities and cash

And many more such as:

Conditional Payments
Enterprise solutions: programmable liquidity management, just-in-time payments

Shared Ledger
24 xT availability

=)
B

DBS SG JPM NY
SGD Settlement Bank _ UUSD Settlement Bank

1
. m m &

Payer

Payee

Ordering Bank Beneficiary Bank

! !

RTP CBDC
{e
NPP Various
cIPS sk payNet )Fa“er networks

2 i Stk Payments

1This slide contains proprietary and confidential information of Partior Pte. Ltd. (“Partior”) and shall not be disclosed to any party without the express written consent of Partior. Any other use or publication of any part of this slide is strictly

prohibited.

onyx

by JP.Morgan



Disclaimer

This material was prepared exclusively for the attendees of the ECB NTW-Contact Group Meeting and does not carry any right of disclosure to any other person. In preparing this material, we have
relied upon and assumed, without independent verification, the accuracy and completeness of all information available from public sources or which was otherwise reviewed by us. This material is for
discussion purposes only and is incomplete without reference to the other briefings provided by JPMorgan. Neither this material nor any of its contents may be disclosed or used for any other purpose
without the prior written consent of JPMorgan.

J.P. Morgan, JPMorgan, JPMorgan Chase, Chase, Chase Merchant Services, and Chase Payment Solutions are marketing names for certain businesses of JPMorgan Chase & Co. and its
subsidiaries worldwide (collectively, “JPMC”). Products or services may be marketed and/or provided by commercial banks such as JPMorgan Chase Bank, N.A., securities or other non-banking
affiliates or other JPMC entities. JPMC contact persons may be employees or officers of any of the foregoing entities and the terms “J.P. Morgan”, “JPMorgan”, “JPMorgan Chase", “Chase", “Chase
Merchant Services” and “Chase Payment Solutions” if and as used herein include as applicable all such employees or officers and/or entities irrespective of marketing name(s) used. Nothing in this
material is a solicitation by JPMC of any product or service which would be unlawful under applicable laws or regulations.

Products, investments or strategies discussed herein may not be suitable for all persons. Neither JPMorgan nor any of its directors, officers, employees or agents shall incur in any responsibility or
liability whatsoever to any person with respect to the contents of any matters referred herein, or discussed as a result of, this material. This material is not intended to provide, and should not be relied
on for, accounting, legal or tax advice or investment recommendations. Please consult your own tax, legal, accounting or investment advisor concerning such matters.

Not all products and services are available in all geographic areas. Eligibility for particular products and services is subject to final determination by JPMC and or its affiliates. This material does not
constitute a commitment by any JPMC entity to extend or arrange credit or to provide any other products or services and JPMorgan reserves the right to withdraw at any time. All products and services
are subject to applicable laws, regulations, and applicable approvals and notifications. A person should examine the specific restrictions and limitations under the laws of its own jurisdiction that may
be applicable to such person due to its nature or to the products and services referred herein.

Any mentions of third-party trademarks, brand names, products and services are for referential purposes only and any mention thereof is not meant to imply any sponsorship, endorsement, or
affiliation.

Notwithstanding anything to the contrary, the statements in this material are not intended to be legally binding. Any products, services, terms or other matters described herein (other than in respect of
confidentiality) are subject to, and superseded by, the terms of separate legally binding documentation and/or are subject to change without notice.

JPMorgan Chase Bank, N.A. Member FDIC. Deposits held in non-U.S. branches are not FDIC insured.
JPMorgan Chase Bank, N.A., organized under the laws of U.S.A. with limited liability.

© 2023 JPMorgan Chase & Co. All Rights Reserved.
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Interlinking CBDCs for
PvP cross border
payments

&) Swift

CBDC exploration is gathering momentum -
including India with the Digital Rupee Pilot, UAE Digital Dirham initiative
and other ongoing trials in China, Nigeria efc...

. Research

. Launched ' Development

Over 100 countries
exploringa CBDC
accounting for 95%
of global GDP

10 countries have
launched a digital
currency

24% of central
banks plantoissue
a CBDCin
1-2years

Sources:; Atlantic Council CBDC tracker
OMFIF FoP report
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Whatis the objective/purpose of the business case?

Numerous CBDC platforms will
co-exist globally for some time to come

Some of the platforms will be
powered by DLT, but not all

The platforms will need to
Interoperate with each other

Swift’s role puts it in a
unigue position to join up
the various platforms and

enable transactions to
efficiently flow between
them




How would DLT overcome/fix the identified challenge of interoperability?

) Our vision: CBDC Connector to interlink and interoperate multilateral cross border
CBDC/DLT platforms

p® csoce W
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Interlinking CBDCs for
PvP cross border ® ", PSPA b Bank C .
payments / Swift CBDC Swift CBDC "

;’ Connector Connector

|SO ISO
, . 20022 20022
5 Regulator -’ Regulator
.. Bank B Node i . Node
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Swift Transaction Manager Simulator

Rules Engine Intelligent Routing Error handling

IS0

20022
1 1 ,I
Regulator -

Swift CBDC
Connector
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Page 5 CBDC Experiment 2022: We demonstrated interoperability in a controlled environment
...and applied similar approach to tokenized asset platforms, in line with the purpose of the
Eurosystem exploratory work

Flows tested between various network implementations: Quorumto Corda, RTGS to Corda, and Corda to Quorum,
focusedon inter-network communication through the Swift platform

Interlinking CBDCs for .
PVP Crosgborder Our goals: Allowing for:

payments

Agnostic to the ledger technology o Seamless transaction flow on a scalable model

Local flow within the CBDC network
Make it interoperate in a seamless manner with other
payment systems

Cross-border by SWIFT connector:
No intermediary message initiation required

Policy, rule book, consensus mechanism implemented by
the CBDC should be local to the CBDC and not influence —
other parties Simple enablement and integration of domestic
CBDC networks into cross-border payments

Standardized way of implementing atomic payment. This
approach provides the flexibility for the network operators —

@} SW'ft of the CBDC to implement these rulebooks per their policy

ISO 20022 and PKI can provide interoperability




To validate the experimental CBDC solution, Swift set up a collaborative sandbox in Q4
2022. Swift has published the report in March 2023, sharing successful results
Interlinking CBDCs /
for PvP cross border X
payments @ @ .
With our experiment, we We took this a step further and The solution was deployed in a
demonstrated that we could opened our CBDC solution for Sandbox hosted by Kaleido and
interlink CBDC and payment testing with our community used two blockchain networks;
systems globally though the sandbox Quorum and Corda
18 participants were involved We worked with our Overall Sandbox
incl. the Banque De France, the participants over 12 weeks, experimentation was
Deutsche Bundesbank, the testing and gathering feedback successful with participants
Swift Monetary Authority of on the Sandbox seeing clear potential and value
Singapore, BNP Paribas, HSBC, in the solution

Intesa Sanpaolo, and UBS
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In 2023, we have gone further with CBDCs.

We have two parallel initiatives in-flight -
1. CBDC Interlinking Solution: beta version testing
2. CBDC Sandbox Phase 2: for new use cases

CBDC Interlinking Solution CBDC Sandbox Phase 2 kicked off
Beta version developed focused on new use cases
Testing now starting with 3 Central Banks Underway with +30 participants

We propose further experimentation throughthe NTW-CG








