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Type names, attribute names and element names are written as code
String literals are enclosed in “, e.g. “UAF-TLV”.

In formulas we use

“l”

to denote byte wise concatenation operations.

The notation base64url(byte[8..64]) reads as 8-64 bytes of data encoded in base64url, "Base 64
Encoding with URL and Filename Safe Alphabet" [RFC4648] without padding.

Following [WebIDL-ED], dictionary members are optional unless they are explicitly marked as

required.

WebIDL dictionary members MUST NOT have a value of null.

Unless otherwise specified, if a WebIDL dictionary member is DOMString, it MUST NOT be empty.
Unless otherwise specified, if a WebIDL dictionary member is a List, it MUST NOT be an empty list.

For definitions of terms, please refer to the FIDO Glossary [FIDOGlossary].

All diagrams, examples, notes in this specification are non-normative.

Note: Certain dictionary members need to be present in order to comply with FIDO requirements.
Such members are marked in the WebIDL definitions found in this document, as required. The
keyword required has been introduced by [WeblIDL-ED], which is a work-in-progress. If you are
using a WebIDL parser which implements [WebIDL], then you may remove the keyword required
from your WebIDL and use other means to ensure those fields are present.

The key words “MUST”, “MUST NOT”, “REQUIRED”, “SHALL”, “SHALL NOT”, “SHOULD?”,
“SHOULD NOT”, “RECOMMENDED”, “MAY”, and “OPTIONAL” in this document are to be
interpreted as described in [RFC2119].



2. Overview$§
This section is not normative.

[FIDOMetadataStatement] defines authenticator metadata statements.

These metadata statements contain the trust anchor required to verify the attestation object (more
specifically the KeyRegistrationData object), and they also describe several other important
characteristics of the authenticator, including supported authentication and registration assertion
schemes, and key protection flags.

These characteristics can be used when defining policies about which authenticators are acceptable
for registration or authentication.

The metadata service described in this document defines a baseline method for relying parties to
access the latest metadata statements.

FIDO Authenticator FIDO Server

Attestation Object

1. Verify 2. Support policy
attestation configuration
object using using Metadata
Attestation Key trust anchor
from Metadata
Metadata
Authenticator Vendor Metadata Service

____ Provide Metadata
as part of FIDO Certification

Figure 1 FIDO Metadata Service Architecture Overview

2.1. Scope$§



This document describes the FIDO Metadata Service architecture in detail and it defines the
structure and interface to access this service. It also defines the flow of the metadata related
messages and presents the rationale behind the design choices.

§

The metadata BLOB file contains a list of metadata statements related to the authenticators known
to the FIDO Alliance (FIDO Authenticators).

The FIDO Server downloads the metadata BLOB file from a well-known FIDO URL and caches it
locally.

The FIDO Server verifies the integrity and authenticity of this metadata BLOB file using the digital
signature. It then iterates through the individual entries and parses the metadata statements related
to authenticator models relevant to the relying party.

Individual metadata statements are included in the entry of the metadata BLOB file, and may be
cached by the FIDO Server as required.

FIDO Server

Direction of data flow

Direction of connection
1. Download & verify
Metadata BLOB from
well-known URL

T

Download
Metadata BLOB

l

Metadata Service

Authenticator Vendor

____ Provide Metadata
as part of FIDO Certification

Figure 2 FIDO Metadata Service Architecture

The single arrow indicates the direction of the network connection, the double arrow indicates the



direction of the data flow.

The metadata BLOB file is accessible at a well-known URL published by the FIDO Alliance.

The relying party decides how frequently the metadata service is accessed to check for metadata
BLOB updates.

This section is normative.

The relying party can decide whether it wants to use the metadata service and whether or not it
wants to accept certain authenticators for registration or authentication.

The relying party could also obtain metadata directly from authenticator vendors or other trusted
sources.

The metadata service makes the metadata BLOB object (see Metadata BLOB) accessible to
FIDO Servers.

This object contains all metadata for each authenticator including the metadata statements
defined in [FIDOMetadataStatement]. The BLOB object contains one signature.

3.1.1. Metadata BLOB Payload Entry dictionary

Represents the MetadataBLOBPayloadEntry

dictionary MetadataBLOBPayloadEntry {

AAID aaid;

AAGUID aaguid;

DOMString[ ] attestationCertificateKeyIdentifiers;
MetadataStatement metadataStatement;

BiometricStatusReport[] biometricStatusReports;

required StatusReport[] statusReports;
required DOMString timeOfLastStatusChange;



https://w3c.github.io/webauthn/#typedefdef-aaguid
https://heycam.github.io/webidl/#idl-DOMString
https://heycam.github.io/webidl/#idl-DOMString

DOMString roguelListURL;
DOMString roguelListHash;

};

aaid, of type AAID
The AAID of the authenticator this metadata BLOB payload entry relates to. See [UAFProtocol]

for the definition of the AAID structure. This field MUST be set if the authenticator implements
FIDO UAF.

Note: FIDO UAF authenticators support AAID, but they don’t support AAGUID.

aaguid, of type AAGUID
The Authenticator Attestation GUID. See [FIDOKeyAttestation] for the definition of the AAGUID
structure. This field MUST be set if the authenticator implements FIDO2.

Note: FIDO2 authenticators support AAGUID, but they don’t support AAID.

attestationCertificateKeyIdentifiers, of type DOMString[]
A list of the attestation certificate public key identifiers encoded as hex string. This value MUST

be calculated according to method 1 for computing the keyldentifier as defined in [RFC5280]
section 4.2.1.2.

e The hex string MUST NOT contain any non-hex characters (e.g. spaces).

e All hex letters MUST be lower case.

e This field MUST be set if neither aaid nor aaguid are set. Setting this field implies that the
attestation certificate(s) are dedicated to a single authenticator model.

FIDO U2F authenticators do not support AAID nor AAGUID, but they use attestation certificates
dedicated to a single authenticator model.

metadataStatement, of type MetadataStatement
The metadataStatement JSON object as defined in [FIDOMetadataStatement].

biometricStatusReports, of type BiometricStatusReport[]
Status of the FIDO Biometric Certification of one or more biometric components of the
Authenticator [FIDOBiometricsRequirements].

statusReports, of type StatusReport[]
An array of status reports applicable to this authenticator.

timeOfLastStatusChange, of type DOMString
ISO-8601 formatted date since when the status report array was set to the current value.

roguel istURL, of type DOMString
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URL of a list of rogue (i.e. untrusted) individual authenticators.

roguelistHash, of type DOMString
base64url(string[1..512])

The hash value computed over the Base64url encoding of the UTF-8 representation of the JSON
encoded roguelL.ist available at rogueListURL (with type rogueListEntry[]). The hash algorithm related
to the signature algorithm specified in the JWTHeader (see Metadata BLOB) MUST be used.

This hash value MUST be present and non-empty whenever rogueListURL is present.

This method of base64url-encoding the UTF-8 representation is also used by JWT [JWT] to avoid
encoding ambiguities.

EXAMPLE 1

{
"no": 1234,
"nextUpdate": "2014-03-31",
"entries": [

{
"aaid": "1234#5678",
"metadataStatement”: "Metadata Statement object as defined in Metadata Statement
spec.",
"statusReports": [
{
"status": "FIDO_CERTIFIED",
"effectiveDate": "2014-01-04"
}
1,
"timeOfLastStatusChange": "2014-01-04"
¥
{
"attestationCertificateKeyIdentifiers": [
"7c0903708b87115b0b422def3138c3c864e44573"
1,
"metadataStatement"”: "Metadata Statement object as defined in Metadata Statement
spec.",
"statusReports”: [
{

"status": "FIDO_CERTIFIED",
"effectiveDate": "2014-01-07"

}s

{
"status": "UPDATE_AVAILABLE",

"effectiveDate": "2014-02-19",
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"url": "https://example.com/updatel234"

}

1,
"timeOfLastStatusChange": "2014-02-19"

}

3.1.2. BiometricStatusReport dictionary

Contains the current BiometricStatusReport of one of the authenticator’'s biometric component.

dictionary BiometricStatusReport {
required unsigned short certlLevel;

required DOMString modality;

DOMString effectiveDate;

DOMString certificationDescriptor;
DOMString certificateNumber;

DOMString certificationPolicyVersion;
DOMString certificationRequirementsVersion;

}s

certLevel, of type unsigned short
Achieved level of the biometric certification of this biometric component of the authenticator

[FIDOBiometricsRequirements].

modality, of type DOMString
A single a single USER_VERIFY short form case-sensitive string name constant, representing

biometric modality. See section "User Verification Methods" in [FIDORegistry] (e.g.
"fingerprint_internal"). This value MUST NOT be empty and this value MUST correspond to one
or more entries in field userverificationDetails in the related Metadata Statement
[FIDOMetadataStatement]. This value MUST represent a biometric modality.

For example use USER_VERIFY_FINGERPRINT for the fingerprint based biometric component. In this
case the related Metadata Statement must also claim fingerprint as one of the user verification
methods.

effectiveDate, of type DOMString
ISO-8601 formatted date since when the certLevel achieved, if applicable. If no date is given,

the status is assumed to be effective while present.

certificationDescriptor, of type DOMString
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Describes the externally visible aspects of the Biometric Certification evaluation.

For example it could state that the "biometric component is implemented OnChip - keeping
biometric data inside the chip only.".

certificateNumber, of type DOMString
The unique identifier for the issued Biometric Certification.

certificationPolicyVersion, of type DOMString
The version of the Biometric Certification Policy the implementation is Certified to, e.g. "1.0.0".

certificationRequirementsVersion, of type DOMString
The version of the Biometric Requirements [FIDOBiometricsRequirements] the implementation

is certified to, e.g. "1.0.0".

3.1.3. StatusReport dictionary

Contains an AuthenticatorStatus and additional data associated with it, if any.

New StatusReport entries will be added to report known issues present in firmware updates.

The latest statusReport entry MUST reflect the "current" status. For example, if the latest entry has
status USER_VERIFICATION_BYPASS, then it is recommended assuming an increased risk associated
with all authenticators of this AAID; if the latest entry has status UPDATE_AVAILABLE, then the update is
intended to address at least all previous issues reported in this StatusReport dictionary.

dictionary StatusReport {
required AuthenticatorStatus status;

DOMString effectiveDate;

unsigned long authenticatorVersion;

DOMString certificate;

DOMString url;

DOMString certificationDescriptor;
DOMString certificateNumber;

DOMString certificationPolicyVersion;
DOMString certificationRequirementsVersion;

}s

status, of type AuthenticatorStatus
Status of the authenticator. Additional fields MAY be set depending on this value.

effectiveDate, of type DOMString
ISO-8601 formatted date since when the status code was set, if applicable. If no date is given,
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the status is assumed to be effective while present.

authenticatorVersion, of type unsigned long
The authenticatorVersion that this status report relates to. In the case of FIDO_CERTIFIED*
status values, the status applies to higher authenticatorVersions until there is a new
statusReport.

For example, if the status would be USER_VERIFICATION_BYPASS, the authenticatorVersion
indicates the vulnerable firmware version of the authenticator. Similarly, if the status would be
UPDATE_AVAILABLE, the authenticatorVersion indicates the updated firmware version that is
available now. If the status would be SELF_ASSERTION_SUBMITTED, the authenticatorVersion
indicates the firmware version that the self assertion was based on.

certificate, of type DOMString
Base64-encoded [RFC4648] (not base64url!) DER [ITU-X690-2008] PKIX certificate value

related to the current status, if applicable.

As an example, this could be an Attestation Root Certificate (see [FIDOMetadataStatement])
related to a set of compromised authenticators (ATTESTATION_KEY_COMPROMISE).

url, of type DOMString
HTTPS URL where additional information may be found related to the current status, if

applicable.

For example a link to a web page describing an available firmware update in the case of status
UPDATE_AVAILABLE, or a link to a description of an identified issue in the case of status
USER_VERIFICATION_BYPASS.

certificationDescriptor, of type DOMString
Describes the externally visible aspects of the Authenticator Certification evaluation.

For example it could state that the authenticator is a "SecurityKey based on a CC EAL 5 certified
chip hardware".

certificateNumber, of type DOMString
The unique identifier for the issued Certification.

certificationPolicyVersion, of type DOMString
The version of the Authenticator Certification Policy the implementation is Certified to, e.g.

"1.0.0".

certificationRequirementsVersion, of type DOMString
The Document Version of the Authenticator Security Requirements (DV)
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[FIDOAuthenticatorSecurityRequirements] the implementation is certified to, e.g. "1.2.0".

3.1.4. AuthenticatorStatus enum

This enumeration describes the status of an authenticator model as identified by its AAID/AAGUID or
attestationCertificateKeyldentifiers and potentially some additional information (such as a specific
attestation key).

enum AuthenticatorStatus {
"NOT_FIDO_CERTIFIED",
"FIDO _CERTIFIED",
"USER_VERIFICATION_BYPASS",
"ATTESTATION_KEY_COMPROMISE",
"USER_KEY_REMOTE_COMPROMISE",
"USER_KEY_PHYSICAL_COMPROMISE",
"UPDATE_AVAILABLE",
"REVOKED",
"SELF_ASSERTION_SUBMITTED",
"FIDO _CERTIFIED L1",
"FIDO_CERTIFIED Liplus",
"FIDO_CERTIFIED L2",
"FIDO _CERTIFIED L2plus"”,
“FIDO_CERTIFIED L3",
"FIDO CERTIFIED L3plus"

}s

3.1.4.1. Cetrtification Related Statuses

NOT_FIDO_CERTIFIED
This authenticator is not FIDO certified.

Applicable StatusReport fields are:

o effectiveDate - When status was achieved
e authenticatorVersion - The minimum applicable authenticator version.

e url - To the authenticator page or additional information about the authenticator

SELF_ASSERTION_SUBMITTED
The authenticator vendor has completed and submitted the self-certification checklist to the

FIDO Alliance. If this completed checklist is publicly available, the URL will be specified in url.



Applicable StatusReport fields are:

o effectiveDate - Date of incident being reported
e authenticatorVersion - New authenticator version that is

FIDO_CERTIFIED
This authenticator has passed FIDO functional certification. This certification scheme is phased

out and will be replaced by FIDO_CERTIFIED_LA1.

Applicable StatusReport fields are:

o effectiveDate - When certification was issued

e authenticatorVersion - The minimum version of the certified solution

o certificationDescriptor - Authenticator Description. l.e. "Munikey 7c Black Edition"
o certificateNumber - FIDO Alliance Certificate Number

e certificationPolicyVersion - Authenticator Certification Policy

o certificationRequirementsVersion - Security Requirements Version

e url - URL to the certificate, or the news article about achievement of the certification.

These fields are applicable to any of the FIDO_CERTIFIED_*.

FIDO_CERTIFIED_LA1
The authenticator has passed FIDO Authenticator certification at level 1. This level is the more

strict successor of FIDO_CERTIFIED.

FIDO_CERTIFIED_L1plus
The authenticator has passed FIDO Authenticator certification at level 1+. This level is the more

than level 1.

FIDO_CERTIFIED_L2
The authenticator has passed FIDO Authenticator certification at level 2. This level is more strict

than level 1+.

FIDO_CERTIFIED_L2plus
The authenticator has passed FIDO Authenticator certification at level 2+. This level is more

strict than level 2.

FIDO_CERTIFIED_L3
The authenticator has passed FIDO Authenticator certification at level 3. This level is more strict

than level 2+.

FIDO_CERTIFIED_L3plus
The authenticator has passed FIDO Authenticator certification at level 3+. This level is more



strict than level 3.

REVOKED
The FIDO Alliance has determined that this authenticator should not be trusted for any reason.

For example if it is known to be a fraudulent product or contain a deliberate backdoor. Relying
parties SHOULD reject any future registration of this authenticator model.

Applicable StatusReport fields are:

o effectiveDate - Date of incident being reported
e authenticatorVersion - New authenticator version that is

e url - URL to the news/corporate article explaining the reason for revocation

3.1.4.2. Security Notification Statuses

USER_VERIFICATION_BYPASS
Indicates that malware is able to bypass the user verification. This means that the authenticator

could be used without the user’s consent and potentially even without the user's knowledge.
Applicable StatusReport fields are:

o effectiveDate - Date of incident being reported
e authenticatorVersion - Minimum affected authenticator version

e url - URL to the news/corporate article explaining the incident

ATTESTATION_KEY_COMPROMISE
Indicates that an attestation key for this authenticator is known to be compromised. The relying

party SHOULD check the certificate field and use it to identify the compromised authenticator
batch. If the certificate field is not set, the relying party should reject all new registrations of the
compromised authenticator. The Authenticator manufacturer should set the date to the date
when compromise has occurred.

Applicable StatusReport fields are:

effectiveDate - Date of incident being reported

authenticatorVersion - Minimum affected authenticator version

certificate - Base64 DER-encoded PKIX certificate identifying compromised attestation root.
If missing, then assume all authenticators of this model are compromised.

url - URL to the news/corporate article explaining the incident



USER_KEY_REMOTE_COMPROMISE
This authenticator has identified weaknesses that allow registered keys to be compromised and

should not be trusted. This would include both, e.g. weak entropy that causes predictable keys
to be generated or side channels that allow keys or signatures to be forged, guessed or
extracted.

Applicable StatusReport fields are:

o effectiveDate - Date of incident being reported
e authenticatorVersion - Minimum affected authenticator version

e url - URL to the news/corporate article explaining the incident

USER_KEY_PHYSICAL_COMPROMISE
This authenticator has known weaknesses in its key protection mechanism(s) that allow user

keys to be extracted by an adversary in physical possession of the device.
Applicable StatusReport fields are:

o effectiveDate - Date of incident being reported
e authenticatorVersion - Minimum affected authenticator version

e url - URL to the news/corporate article explaining the incident

3.1.4.3. Info Statuses

UPDATE_AVAILABLE
A software or firmware update is available for the device. The Authenticator manufacturer

should set the url to the URL where users can obtain an update and the date the update was
published. When this status code is used, then the field authenticatorVersion in the authenticator
Metadata Statement [FIDOMetadataStatement] MUST be updated, if the update fixes severe
security issues, e.g. the ones reported by preceding StatusReport entries with status code
USER_VERIFICATION_BYPASS, ATTESTATION_KEY_ COMPROMISE,
USER_KEY_REMOTE_COMPROMISE, USER_KEY_PHYSICAL_COMPROMISE, REVOKED.
The Relying party MUST reject the Metadata Statement if the authenticatorVersion has not
increased

Applicable StatusReport fields are:

o effectiveDate - Date of incident being reported



e authenticatorVersion - New authenticator version that is available. MUST match
authenticatorVersion in the metadata statement.

e url - URL to the page with the update info

Relying parties might want to inform users about available firmware updates.

More values might be added in the future. FIDO Servers MUST silently ignore all unknown
AuthenticatorStatus values.

3.1.5. RoguelListEntry dictionary

Contains a list of individual authenticators known to be rogue.
New RogueListEntry entries will be added to report new individual authenticators known to be
rogue.

Old RogueListEntry entries will be removed if the individual authenticator is known to not be
rogue any longer.

Contains a list of individual authenticators known to be rogue.
New RoguelistEntry entries will be added to report new individual authenticators known to be rogue.

Old RogueListEntry entries will be removed if the individual authenticator is known to not be rogue
any longer.

dictionary RoguelListEntry {
required DOMString sk;
required DOMString date;

}s

sk, of type DOMString
Base64url encoding of the rogue authenticator’s secret key (sk value, see

[FIDOEcdaaAlgorithm], section ECDAA Attestation).

In order to revoke an individual authenticator, its secret key (sk) must be known.

date, of type DOMString
ISO-8601 formatted date since when this entry is effective.

EXAMPLE: ROGUELISTENTRY[] EXAMPLE


https://heycam.github.io/webidl/#idl-DOMString
https://heycam.github.io/webidl/#idl-DOMString
https://heycam.github.io/webidl/#idl-DOMString
https://heycam.github.io/webidl/#idl-DOMString

{ "sk": "MO-oagbeJSSayzXaDUhh9LMKeT4Ziolbgn6W8kDaUfM",
"date": "2016-06-07"},

{ "sk": "k96Npt4jIIq7NNoNSGHOswp5PhU6]jVuyf5jyYNtxrNQ",
"date": "2016-06-09"},

3.1.6. Metadata BLOB Payload dictionary

Represents the MetadataBLOBPayload

dictionary MetadataBLOBPayload {

DOMString legalHeader;
required Number no;
required DOMString nextUpdate;

required MetadataBLOBPayloadEntry[] entries;

}s

LegalHeader, of type DOMString
The legalHeader, which MUST be in each BLOB, is an indication of the acceptance of the

relevant legal agreement for using the MDS. The FIDO Alliance’s Blob will contain this legal
header: "legalHeader": "Retrieval and use of this BLOB indicates acceptance of the appropriate
agreement located at https://fidoalliance.org/metadata/metadata-legal-terms/"

no, of type Number
The serial number of this UAF Metadata BLOB Payload. Serial numbers MUST be consecutive

and strictly monotonic, i.e. the successor BLOB will have a no value exactly incremented by one.

nextUpdate, of type DOMString
ISO-8601 formatted date when the next update will be provided at latest.

entries, of type MetadataBLOBPayloadEntry[]
List of zero or more MetadataBLOBPayloadEntry objects.

3.1.7. Metadata BLOB

The metadata BLOB is a JSON Web Token (see [JWT] and [JWS]). It consists of three elements:

e The base64url encoding, without padding, of the UTF-8 encoded JWT Header (see example
below),

e the base64url encoding, without padding, of the UTF-8 encoded Metadata BLOB Payload (see
example at the beginning of section Metadata BLOB Format>),
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¢ and the base64url-encoded, also without padding, JWS Signature [JWS] computed over the to-
be-signed payload using the Metadata BLOB signing key, i.e.tbsPayload = EncodedJWTHeader |
"." | EncodedMetadataBLOBPayload

All three elements of the BLOB are concatenated by a period ("."): MetadataBLOB = EncodedJWTHeader
| "." | EncodedMetadataBLOBPayload | "." | EncodedJWSSignature

The hash algorithm related to the signing algorithm specified in the JWT Header (e.g. SHA256 in the
case of "ES256") MUST also be used to compute the hash of the metadata statements (see section
Metadata BLOB Payload Entry Dictionary).

3.1.7.1. Examples

This section is not normative.

EXAMPLE: ENCODED METADATA BLOB

ewoJImx1Z2FsSGVhZGVyIjogI1J1dHIpZXZhbCBhbmQgdXN1IGO9mIHRoaXMgQkxPQiBpbmRpY2FOZXMg
YWNJZXBOYWS5jZSBvZiBOaGUgYXBwcmOwcmlhdGUgYWdyZWVtZW50IGxvY2FOZWQgYXQgaHROCHMELyOm
aWRvYWxsaWFuY2Uub3InL211dGFkYXRhL211dGFkYXRhLWx1Z2FsLXR1cmlzLyIsCgkibm8i0iAxXNSwK
CSJuzZXhoVXBkYXR1IjogIjIwMjAtMDMtMzAiLA0IImVudHIpZXMiO0iBbewoICQkiYWFpZCI6ICIXMjMO
IzU2Nzgil AoJCQkibWVOYWRhAGFTAGFOZW11bnQi0iB7CgkICQkibGVNYWXIZWFkZXIi0iAiaHROCHM6
Ly9maWRvYWxsaWFuY2Uub3JInL211dGFkYXRhL211dGFkYXRhLXNOYXR1bWVudC1sZWdhbC1o0ZWFkZXIv
TiwKCQkJICSIkZXNjcmlwdGlvbiI6ICIGSURPIEFsbG1hbmN1IFNhbXBsZSBVQUYgQXVOaGVudGljYXRv
CciIsCgkICQkiYWFpZCI6ICIXMjMOIzU2Nzgil AoJCQkIImFsdGVybmFOaXZ1RGVzY3IpcHRpb25zIjog
ewoJCQkJICSIydS1SVSI6ICLQNIGAOL JQVNC1OYAEVUFGINCWOYPRgtC10L3RgtC40YTQUNCE6OLDRELC-
OYDQsCDQVtGCIEZIRE8gQWxsaWFuY2UiLA0JCQkICSImcilGUiI6ICIFeGVtcGx1IFVBRiBhdXRoZW50
aWNhdG9YIGR1IEZJIRE8gQWxsaWFuY2UiCgkJCQ19LA0ICQkIIMF1dGhlbnRpY2FOb3IWZXJzaW9uljog
MiwKCQkJICSIwcm90b2NvbEZhbW1lseSI6ICI1YWYiLA0JICQkIINNjaGVtYSI6IDMsCgkICQkidXB2Ijog
W3sKCQkJICQkIIm1lham9yIjogMSwKCQkICQkIImlpbm9yIjogMA0ICQkICX0sCgkICQkIewoICQkICQki
bWFgb3Ii0iAxLA0JICQkICQkibWlub3Ii0iAxCgkJICQkIFQoICQkIXSWKCQkICSIhdXRoZW50aWNhdGlv
bkFsZ29yaXRobXMi0iBbInN1Y3AyNTZyMV91Y2RzYV9zaGEyNTZfcmF3I10sCgkJCQkicHVibG1jS2V5
QWXNQWSKRW5jb2RpbmdzIjogWyI1Y2NFeDk2M19yYXciXSwKCQkICSIhdHR1c3RhdG1vb1R5¢cGVzIjog
WyJiYXNpY19mdWxsI10sCgkICQkidXN1c1lZ1lcmlmaWNhdGlvbkR1dGFpbHMiOiBbCgkJCQkIW3sKCQkJ
CQkIINVzZXIWZXIpZmljYXRpb25NZXRob2Qi0iAiZmluZ2VycHIpbnRfaW50ZXJuYWwilAoJCQkICQki
YmFEZXNjIjogewoJCQkICQkIInN1bGZBdHR1c3R1ZEZBUiI6IDAUMDAWMDISsCgkJCQkICQkibWF4UmVe
cmllcyI6IDUsCgkICQkICQkiYmxvY2tTbG93Z2G93biI6IDMWLA0ICQkICQkIImlheFR1bXBsYXR1cyI6
IDUKCQkJICQkIFQoICQkICX1dCgkICQLdLA0ICQkIImtleVByb3R1Y3Rpb24i0iBbImhhcmR3YXI1Iiwg
InR1ZSJIdLA0ICQkIIm1zS2V5UmVzdHIpY3R1ZCI6IHRYdWUsCgkICQkibWFOY2hlc1Byb3R1Y3Rpb24i
0iBbInR1ZSJdLA0JICQkIImNyeXBObINOcmVUZ3RoIjogMTI4LA0ICQkIIMFOdGFjaGllbnRIaW50Ijog
WyJpbnR1cm5hbCIdLA0ICQkIINRjRG1zcGxheSI6IFsiYW55TIiwgInR1ZSIdLA0ICQkIINRjRG1zcGxh
eUNvbnR1bnRUeXB1lIjogImltYWd1L3BuZyIsCgkJCQkidGNEaXNwbGF5UE5HQ2hhcmFjdGVyaXN@aWNz
IjogW3sKCQkJICQkid21kdGgiOiAzMjAsCgkICQkIImhlaWdodCI6IDQAMCWKCQkICQkiYm1ORGVwdGEi
OiAXNiwKCQkJICQkiY29sb3JUeXB1IjogMiwKCQkICQkiY29tcHI1c3Npb24i0iAwLA0ICQkICSImalxe
ZXI1i0iAwLA0JCQkJICSIpbnR1cmxhY2Ui0iAwCgkICQ19XSwKCQkICSIhdHR1c3RhdGlvb1lJIvb3RDZXJ0



aWZpY2F0ZXMi0iBbCgkJICQkITk1ISUNQVENDQWVPZOF3SUIBZO1KQU91ZXh2VTNPeTI3TUFVRONDcUdT
TTQ5QKFNQO1Ic3hIREF1QmdOVkIBTU1GMUS50Y1hCclpTQkIkSFIsYzNSaGRHbHZiaUJTYjISME1SWXdG
QV1EV1FRSORBMUATVVIQSUVGCc2IHbGhibU5sTVIFdOR3WURWUVFMREFoV1FVWWAWRMRITERFU@1CQUdB
MVVFQnd3S1VHRnNNieUJCYkhSdk1Rc3dDUV1EV1FRSURBSKRRVEVMTUFrROEXVUVCaE1DV1ZNdOhoY@5N
VFF3TmpFNE1UTXpNek15V2hjTk5ERXhNVEF6TVRNek16TX1XakI3TVNBdOhnWURWUVFEREJKVF1XMXd1i
R1VnUVhSMFpYTjBZWFJIwYjIOZ1VtOXZKkREVXTUJRROEXVUVDZ3dOUmtsRVR5QkJIiR3hwiWVclalpURVIN
QThHQTFVRUN3d@1WVUZHSUZSWFJ5d3hFakFRQmdOVkIBY@1DVkJoYkc4Z1FXeDBiekVMTUFrROEXVUVD
QXdDUTBFeEN6QUpCZO5WQkFZVEFsV1RNRmt3RXdZSEtviwk16ajBDQVFZSUtviwkl6ajBEQVF jRFFnQUVI
0Gh2MkQwWSFhhNTkvQm1wUTdSWmVoTCOGTUd6RMQXxUUINOXZBVXBPWjNham51UTKkOUFI3YU16SDMzb1VT
QnI4ZkhZRHIXxTOJiNThweEdxSEpSeVgvNk5RTUUOdOhRWURWUBPQkJZRUZQbOhBMONMaHhGYkMwSXQ3
ekU@dzhoazVFSi9NQjhHQTFVZE13UVINQmFBR1BVSEEZzQOx0eEZiQzBIdDd6RTR30GhrNUVKLO1BdOdB
MVVKRXdRRk1BTUJBZjh3Q2dZSUtvik16ajBFQXdJRFNBQXdSUUloQUowN1FTWHQ5aWhJYkVLWUtJIanNQ
a3JpVmRMSWAOZnNiRFNINOVYySmZ6cjRBaUIxb11DWmYwK3pINTVhUWVBSGpJek ES5WGO2M3JydUF4Q105
CcHM5ejJYTmxRPTO1CgkJCQldLA0ICQkIIm1ljb24i0iAiZGFOYTppbWFNZS9wbmc7YmFzZTYOLG1WQkIS
dzBLR2dvQUFBQU5TVWhFVWABQUF FOEFBQUF 2Q0F ZQUFBQ213SmZjQUFBQUFYTINSME1BcnMOYzZRQUFB
QVJuUVUxQkFBQ3hqd3Y4WVFVQUFBQUpjRWhaY3dBQURz TUFBQTdEQWNkdnFHUUFBQWFoU1VSQ1ZHaEQ3
WNI1YnhSbEdANZj1LelRCOEFNL11FaEUyVzdwUVpjVvotLQmNsU3IBIQVRSRUxBUkU3a@5FQONBMOZrvVosw
QOtLUGNGSXNLQMNNVKNEVOdORVNkQV1pZHdnZ2dKQm1lSaUloRmMvNHA50Dg4NHp10U5kbG5HVGZaS1Ay
bjNuTysrODg5MzNmdmVCQngrUHFDekprVFV2QmIMbXBVRFd2Q1RIbXBjQ1Nad1hMQ2RYOVIWNVNrMT1i
YjVhdGY10T1mRysvZXIBNTQxcTQ3YVAXTEXWYT1TSX1IWT1VpOE1pOGQla®dUc2kzME5GdjdhaTluN1Fa
UE13YmR5czJ1clUyWE1XxVWR50CtaY2FObUdpbUU4eVhOM1IVZDNhMThuRjBmViWxvdlorMENUeldwZDIW
aitlT20xYkV5eTZEeDRpNXBVTUAXdmVVNTA2cTIyN2ROdVACSXVmZnI2bldwVjBGUE5MaG93MTc1MUSt
MjFMd1BIM3JIWdFdgqZno2NkxmcWw4dFg3R1JIsOV1GU1hzbVNzZWI5Y2VPR23ZazdNT1VjR1BnOFpzYk1l
OXImUVVhYVYVSk1YOXNXZHpEQIN2cDBriWkhtVFpnOXg3YkxIYO1uVGhiMTZ1SittVmZRcTh5YVVaUUSH
NJjRpWForMCOrcTZ1T1pGTzBRAGFOZFALZ1huU1E50UJqOTFSNU9IRmM5rNTRQTjBtalVpcWxPM1hEVYtN
bCs50G1LQjZoVzdyV3BaY1BjKzB6ZzROTHIZbFVjODZFNmVHRGpITXViVNBjdXN1YXImZO1ZR1IrNmJy
aFpWci9KYOh6b29MNZzUIMGplZEXFeGOwWV2NBcGkyW1VxaHU3Skx2c1ZzUVU4MXprek9QZWVtTVIZd1Z1
UXNYN1BiaURRWTVKd1lpvbmZOSysxV1k4SD11dHg1MzBoMG9iK2ptUllxajZvdWFZdkV1lblcvV2xZanA4
Y3diTWO20DJOUHdXxVzFSNHRgLzJITSDEzSVIKWWwObWOadlhwaVNXRHI3ZFhOUUh4YS9QSzMvKOIXcOsx
ZFRnSHU2VjhoUUozYndGa3dwRnIVT1EIMHMxCcjNsZXZtOHpaY3ExNytCQmF3NOs4bEVLNXF6a111YXIr
OUE4cDdQMOd6REsrbmQzRFFvdys2VUM4U1Z00DIpdXYzOG1tNO50YVhoVjFDVnE2Umd3NHBrc21iZGkz
YnUyRGU3WWZhQkJ4Y3FmdnFQc1VqR1FOVFEyMmxmZFVWV1Q20HJIUSktGNURuU21VamdkcWcObVNTOXBt
C2ZES1IzRzZUbOgwaVc5YVY3TFAMSF1YS2xsVEROMEXUQXRrWU1hYW1wMVFqVnYrK3V5R1VAVmMRKMERO
V1hTbStiMXFSeHBsODRkZGZYMUxwMU8vZDY5dHNvZDB2czVoR3J10Xh10G8rZnBMUJjFjR2hOVEQ2WjU3
Qz1LTVAYZWZKZE9a0TRiYjlvcWQxUk9uUzdxSVRUekhpbUlxaXZiTzNnMERkVn1lrM1dRQmhCenRLMzVZ
SO5kT25jO0E8zYWNTNMZEWKZNS2FYTHNFSnA1cmRybG1CcXA40WNKY3MvbTdUdnMwcmtqR2ZONGIwalByv
Wm4zVUp1SU9ybloyMn1QMWZtd1V4K@81ZINXZWIWMWOre INIWUSWaHE3VFdiRGIMVNnZsanBsTGxvcDZD
TFhQKzJIXdHZHTEIMLZzF2aW1JU2RNQmd6U29GWNn11N1RxZCtgenhnc1BhVj1CQ3F1ZS90allrNnY2bEs5
Y3dpVWMvU1ROZjFIRHBNM2I10TI5N2gzVGh4ANW96SzY5SEXwWVd1QXdhcVM1Y3YyNnE3Y2ViOGVmV1lh
UmVQM21GVTh6ajFrblN3W1hITW1uQ2pZME9NYWXxVN1VRZ1INDTTNXUVFyMkgvIWEZQN3NzWHEONV1sOTFC
eWVDZXABbW9abogrMWZHM3hENHRUN3g4a3d5ajhud2I5ZXYyN1YwQjZkKzdINHpLdnVkQUg1MzdGanF5
ek9IZEpuSEV1emlYcS9XanhPYnNZOTWI2N250eXdzWDJhVNNXdEM4KzQ4YUx1YXBFN3A1ldotaaTBBMkFR
UlY1bnZSNEUrdUpjK2I2MWtBcHFIbnhCZ21kLzRWNVFQL21OMThIREM3c1JIZnRtZXU1bG1loVjBybi9B
TFgyMzJicWQOQkZuRHg3VmkxY1dTMnVmZjBIYkION3FleHhtVWo5UXVOWWp1cGQzdF1ENmFiVOICTXJo
K2FwTmJPS3JORjErdWdDYTRyaVhHZndNUFBOVmMm1hdmhVM11NTOFBbnVVYi9SMDAMMH1PU2VPYWRFODhB
cHNYRkdmZ jMweW50bEpnTTUxQ1U2dk45RXpnbnB2SEJIGVX1pVnIhZVBpdOo1MORGNVpUWM5vbUVOZzgl



a05VZDIvSmkyV3ByNEStbWtmTjRANHpIZm1IWRMMARHYATnplaE5xT21kaWxHdkE2REA1ZVp3Tzc4QUFR
bjZjaUVrNitydzVWY3ZqdnFORF1QT293VXdhS1NocnhBdVhMbGtINGFZdUdmTV1EYzEwVOY1VGEzMWhQ
Sk9mY1VoclUvSmxJTmk2YzZ1bFJIZZEJwbzYrK11lmang2MWxHTmZSbTRNRDVyYSjFgMOZvROhuakRTQk5h
c11VZe1MeUlzektwYjdOWHBVSGZQczhoM1dwMUXx6TmZ0azUBGWHhDMXAERIVEWXpYWWVmaDZ6L2NLdFZt
NEVCeGE5V1FHRHpZcjNMc1VNUmpIRUtrazd6YUZLWVFBMmhHUVUxeis4NU5GV3BYRHIre jN2eDEwR3F4
UTZCemVOYm9CazVuOGs@bmViUmgrazFoV2Z4VEYwRDFFeVdVczVuditkZ1FxS2F4enVDZEUwaXNIbDAy
T1E4AYWgwbVhyMTIMYTNtMGY5d21r0St3TE5UTVkvODZNUG84eWkzMU9MeG1UNIBXb3FHOStEWNVrWWSh
NTZtU1lpONVdXU3k1cVZBMXI3VX1KcVhBbG56a21haS9nSFNEN1JrVH1paGOnQUFBQUIKULIU1RXIrSmdn
Zz09IgoJCQ19LA0ICQkic3RhdHVZzUmVwb3J0cyI6IFt7CgkICQkic3RhdHVZIjogIkZIRE9FQOVSVELG
SUVEIiwKCQkJCSJ1ZmZ1Y3RpdmVEYXR1IjogIjIwMTQtMDEtMDQiCgkICX1dLA0ICQkidGltZUImMTGFz
dFNOYXR1cONoYW5nZSI6ICIYMDEOLTAXLTABIgoICX0sCgkIewoICQkiYWFndW1lkIjogI jAXMzIKMTEwW
LWIMNGUtNDIWOC1hNDAZLWFiNGY1ZjEyZWZINSIsCgkJICSItZXRhZGFOYVNOYXR1bWVudCI6IHSKCQkJ
CSJsZWdhbEh1YWR1ciI6ICJodHRwczovL2ZpZGOhbGxpYW5)ZS5vemcvbWVOYWRhAGEVbWVOYWRhAGEt
C3RhdGVtZW50LWx1Z2FsLWh1YWR1ci8iLA0oJCQkIImR1c2NyaXBOaWOuIjogIkZIRE8gQWxsaWFuY2Ug
U2FtcGx1IEZJRE8YIEF1dGhlbnRpY2F@b3IilLA0JCQkIImFhZ3VpZCI6ICIWMTMYZDEXMC1iZjR1LTQy
MDgtYTQwMy1hYjRmNWYXMmMVmZTUiLA0JCQkIImFsdGVybmFOaXZ1RGVzY3IpcHRpb25zIjogewoICQkJ
CSJydS1SVSI6ICLQN9GAOL jJQVNC10YAgRk1ETzIgOLDREOGCALXQvdAGCOLJRhNCA4OLrQsNGCOL7RgNCw
INC-OYIgRk1ETYyBBbGxpYW53jZSIsCgkJCQkIImZyLUZSIjogIkVAZW1lwbGUgRk1ETzIgYXVOaGVudGlj
YXRvciBkZSBGSURPIEFsbG1lhbmN1IiwKCQkJICQkiemgtQoO4i0iAi5L6G6IeqRk1ETYBBbGXxpYWS5jZeea
hOekuuS-1i0ZJRE8y6Lgr5Lu96amx6K235ZmoIgolCQkIFSWKCQkICSIwcm9Ob2NVbEZhbW1lseSI6ICIm
aWRvMiIsCgkJCQkic2NoZW1hIjogMywKCQkICSIhdXRoZW50aWNhdGOyVmVyc21lvbiI6IDUsCgkICQki
dXB2IjogW3sKCQkICQkibWFqb3Ii0iAxLA0JCQkICSItaW5vciI6IDAKCQkICX1dLA0ICQkIImF1dGhl
bnRpY2F@aW9uQWxnb3JpdGhtcyI6IFsic2VjcDIINNIXxX2VjZHNhX3NoYTI1IN19yYXcilLCAicnNhc3Nh
X3BrY3N2MTVFc2hhMju2X3JhdyJdLA0oJCQkIInNB1YmxpYOtleUFsZOFuUZEVuY29kaW5ncyI6IFsiY29z
ZSJdLA0JCQkIImFOAGVzdGFRaWOUVHIWZXMi0iBbImIhc21jX2Z1bGwiXSwKCQkICSI1c2VyVmVyalWZp
Y2FOaW9uRGVOYW1scyI6IFsKCQkICQlbewoJCQkICQkidXN1lclZ1lcmlmaWNhdGlvbk11dGhvZCI6ICIu
b2511g0ICQkICX1dLA0ICQkICVt7CgkICQkICSI1c2VyVmVyaWZpY2F@aWOuTWVRaGIkIjogInByZXN1
bmN1X21udGVybmFsIgoJCQkJICX1dLA0JCQkICVt7CgkICQkICSI1c2VyVmVyaWZpY2F@aW9uTWVOaGok
IjogInBhc3Njb2R1X2V4AdGVybmFsIiwKCQkICQkIImNhRGVzYyI6IHSKCQkICQkICSIiYXNIIjogMTAS
CgkJCQkICQkibWluTGVuZ3RoIjogNA0ICQkICQ19CgkICQkIFVOsCgkICQkIW3sSKCQkICQkICSI1c2Vy
VmVyaWZpY2F@aWouTWVOaG9kIjogInBhc3Njb2R1X2V4dGVybmFsIiwkKCQkICQkICSIjYUR1c2Mi0iB7
CgkJCQkICQkIIMIhc2Ui0iAXMCWKCQkICQkICQkibW1luTGVUZ3RoIjogNA0ICQkICQkIFQoICQkICQL9
LA0JCQkJICQ17CgkICQkICQkidXN1clZlcmlmaWNhdGlvbk11dGhvZCI6ICIwcmVzZW53jZV9pbnR1lcmSh
bCIKCQkJICQkITfQoICQkICVOKCQkICVOsCgkICQkia2V5UHIvdGVjdGlvbiI6IFsiaGFyZHdhcmUiLCAL
Cc2VjdXJI1X2VsZW11bnQiXSwKCQkICSItYXRjaGVyUHIvdGVjdGlvbiI6IFsib25fY2hpcCIdLA0ICQk]
ImNyeXBOb1NOcmVuZ3RoIjogMTI4LA0JCQkIIMFOdGFjaGllbnRIaW50IjogWyJleHR1cm5hbCIsICI3
aXJ1ZCIsICJ3aXJ1bGVzcyIsICIJuZmMiXSwKCQkICSIOYORpc3BsYXkiO0iBbXSwKCQkICSIhdHR1c3Rh
dGlvb1Ivb3RDZXJ0aWZpY2FOZXMi0iBbCgkJCQkITk1ISUNQVENDQWVPZOF3SUJIBZO1KQU91ZXh2VTNP
eTJI3TUFVRONDcUdTTTQ5QkFNQO1Ic3hIJREF1QmdOVkIBTULGMUS50Y1hCc1lpTQkIkSFIsYzNSaGRHbHZi
aUJTYJISME1SWXdGQV1EV1FRSORBMUATVVIQSUVGC2IHbGhibU5sTVIFdOR3WURWUVFMREFOV1FVWWdAW
RmRITERFU@1CQUABMVVFQnd3S1VHRNNieUJCYkhSdk1Rc3dDUV1EV1FRSURBSKRRVEVMTUFrROEXVUVC
aE1DV1ZNdOhoYO5NVFF3TmpFNE1UTXpNek15V2hjTk5ERXhNVEF6TVRNek16TX1XakI3TVNBAOhnWURW
UVFEREJKVF1XMXdiR1VnNUVhSMFpYTjBZWFJIwY]jIOZ1VtOXZkREVXTUJRROEXVUVDZ3dOUmtsRVR5QkJi
R3hwWVc1alpURVINQThHQTFVRUN3dO1WVUZHSUZSWFJI5d3hFakFRQmdOVkIBY@1DVkJoYkc4Z1FXeDBi
ekVMTUFrROExVUVDQXdDUTBFeEN6QUpCZO5WQkFZVEF sVIRNRmt3RXdZSEtvik16ajBDQVFZSUtviWk16
ajBEQVFjRFFNQUVIOGh2MkQwSFhhNTkvQmiwUTdSWmVoTCOGTUd6RMQxUUINOXZBVXBPWjNham51UTke



UFI3YU16SDMzblVTQnI4ZkhZRHIXTOJiNThweEdxSEpSeVgvNk5RTUUBdOhRWURWUjBPQkJIZRUZQbOhB
MONMaHhGYkMwSXQ3ekU@dzhoazVFSi9NQjhHQTFVZE13UVINQMFBR1BVSEEZzQOx0eEZiQzBIdDA6RTR3
OGhrNUVKLO1BdOdBMVVKRXdRRk1BTUIBZjh3Q2dZSUtvink16ajBFQXdIJRFNBQXdSUUloQUowN1FTWHQ5
aWhJYKkVLWUtJanNQa3JpVmRMSWdOZnNiRFN1INOVySmZ6cjRBaUIxb11DWmYwK3pINTVhUWVBSGpJekES
WGO2M3JydUF4Q1lo5cHM5ejIYTmxRPTOiCgkJICQldLA0ICQkIIm1ljb24i0iAiZGFOYTppbWFnZS9wbmc?7
YmFzZTYOLG1WQk9SdzBLR2dvQUFBQU5TVWhFVWdBQUF FOEFBQUF2QOFZQUFBQ213SmZjQUFBQUFYTINS
ME 1BcnM@YzZRQUFBQVIuUVUXQkFBQ3hqd3Y4WVFVQUFBQUpjRWhaY3dBQURz TUFBQTAEQWNkdnFHUUFB
QWFoU1VSQ1ZHaEQ3WnI1YnhSbEdNZjlLelRCOEFNL11FaEUyVzdwUVpjVOtLQmNsU3BIQVRsRUxBUkU3
205FQONBMOZrVOswQOtLUONGSXNLQMNNVKNEVOdORVNKQV1pZHdnZ2dKQmlSaUloRmMvNHA50Dg4NHp1
OU5kbG5HVGZaS1AybjNuTysroDg5MzNmdmVCQngrUHFDekprVFV2QmIMbXBVRFd2Q1RIbXBjQ1NadlhM
Q2RYOVIWNVNrMT1iYjVhdGY10T1mRysvZXIBNTQxcTQ3YVAXTEXWYTITSX1IWT1VpOE1pOGQlaodUc2kz
ME5GdjdhaTluN1FaUE13YmR5czJ1clUyWE1xVWR50CtaY2FObUdpbUU4eVhOM1IVZDNhMThuRjBmViWXxv
dlorMENUeldwZDJIWait1T20xYkV5eTZEeDRpNXBVTUdAXdmVVNTA2cTIyN2ROAVACSXVmZnI2b1ldwVjBG
UE5MaG93MTc1MU5tMjFMd1BIM3IWdFdqZno2NkxmcWwddFg3R1JsOV1GU1hzbVNzZWISY2VPR2JZazdN
T1VJjR1BnOFpzYk110XImUVVhYVYVSk1YOXNXZHpEQ1IN2cDBriWkhtVFpnOXg3YkxIYQ1uVGhiMTZ1Sitt
VmZRcTh5YVVaUUSHNjRpWForMCOrcTZ1T1pGTzBRAGFOZFALZ1huUlE50UJqOTFSNU9IRm5rNTRqT jBt
alVpcWxPM1hEVytNbCs50G1LQjZOVzdyV3BaY1BjKzB6ZzROTHIZbFVjODZFNmVHRGpITXViVnBjdXN1
YXImZO1ZR1IrNmJyaFpWci9KYOh6b29MNzUIMGplZExFeG9wV2NBcGkyW1lVxaHU3Skx2c1ZzUVU4MXpr
ek9QZWVtTVIZd1Z1UXNYN1BiaURRWTVKd1pvbmZOSysxV1k4SD11dHg1MzBoMG9iK2ptUllxajZvdWFZ
dkV1blcvV2xZanA4Y3diTWO20DIOUHdXxVzFSNHRqLZzITSDEZzSVIKWWwObW9adlhwaVNXRHI3ZFheuuh4
YS9QSzMvK@IXcOsxZFRnSHU2VjhOUUozYndGa3dwRnJIVT1EIMHMxc jNSZXZtOHpaY3ExNytCQmF3NOs4
bEVLNXF62111YXJrOUE4cDdQMOd6RESsrbmQzRFFvdys2VUM4U1Z00DIpdXYz0OG1tNO50YVhOV]jFDVnE2
Umd3NHBrc21iZGkzYnUyRGU3WWZhQkJ4Y3FmdnFQc1VgR1FOVFEyMmxmZFVWV1Q20HJUSktGNURuU21V
amdkcWcObVNTOXBtc2ZES1IzRzZUbOgwaVc5YVY3TFAMSF1YS2xsVEROMEXUQXRrWULlhYWIwMVFgQVnYr
K3V5R1V4AVMRKMEROV1hTbStiMXFSeHBsODRkZGZYMUxwMU8vZDY5dHNvVZDB2czVoR3J10Xh10G8rZnBM
UjFjR2hOVEQ2WjU3Qz1LTVdYZWZKZE9a0TR1iYjlvcWQxUk9uUzdxSVRUekhpbUlxaXZiTzNnMERkVnlr
M1dRQMhCenRLMzVZSO5kT25j0E8zYWNTNMZEWKkZNS2FYTHNFSnA1cmRybG1CcXA40WNKY3MvbTdUdnMw
cmtgR2ZONGIwalBvWm4zVUp1SU9ybloyMn1QMWZtd1VAK@81Z1NXZWIWMWOre INIWUSWaHE3VFdiRG1M
VnZsanBsTGxvcDZDTFhQKzIxdHZHTE1MLzF2aW1JU2RNQmd6U29GWNn11N1RxZCtqenhnc1BhVj1CQ3F1
ZS590allrNnY2bEs5Y3dpVWMvU1ROZjFIRHBNM2I10TI5N2gzVGh4NW96SzY5SExwWVd1QXdhcVM1Y3Yy
NnE3Y2ViOGVmV11hUmVQM21GVTh6ajFrblN3W1hITW1uQ2pZME9NYWxVNIVRZINDTTNXUVFyMkgvWEZQ
N3NzWHgONV1sOTFCeWVDZXABbW9abogrMWZHM3hENHRUN3g4a3d5ajhud2I5ZXYyN1YwQjZkKzdINHpL
dnVkQUg1MzdGanF5ek9IZEpuSEV1em1lYcS9XanhPYnZOTWI2N250eXdzWDIhVnNNXdEM4KZzQ4YUx1YXBF
N3A1dotaaTBBMkFRU1Y1bnZSNEUrdUpjK2I2MWtBcHFIbnhCZ21kLzRWNVFQL21OMThIREM3c1JIZnRt
ZXU1bG1loVjBybi9BTFgyMzJicWQOQkZuRHg3VmkxY1dTMnVmZjBIYKION3FleHhtVWo5UXVOWWp1lcGQz
dF1ENmFiVOJICTXJoK2FwTmIPS3JORjErdWdDYTRyaVhHZndNUFBOVmM1hdmhVM11NTOFBbnVVYi9SMDdAM
MH1PU2VPYWRFODhBcHNYRkdmZ jMweW50bEpnTTUxQ1U2dk45RXpnbnB2SEJGVX1pVnIhZVBpd@o1MORG
NVpUWm5vbUV0Zzg1a@5VZDIvSmkyV3BYNE9tbWtmT jRANHpIZm1IWRMMARHY4TnplaE5xT21kaWxHAKE2
REd1ZVp3Tzc4QUFRbjZjaUVrNitydzVWY3ZqdnFORF1QT293VXdhS1NocnhBdVhMbGtINGFZdUdmTV1E
YZEwVOY1VGEzMWhQSkOmY1VoclUvSmxJITmk2YzZ1bFJZZEJwbzYrK11lmang2MWXxHTmZSbTRNRDVYSjFq
MOZvROhuakRTQk5hc11VZ01MeUlzektwYjdOWHBVSGZQczhoM1dwMUx6TmZ0azUBGWHhDMXdERIVtWXpY
WWVmaDZ6L2NLdFZtNEVCeGE5V1FHRHpZcjNMc1VNUmpIRUtrazd6YUZLWVFBMmhHUVUxeis4NU5GV3BY
RHJIrejN2eDEwR3F4UTZCemVOYM9CazVuOGs@bmViUmgrazFoV2Z4VEYwRDFFeVdVczVuditkZ1FxS2F4
enVDZEUwaXNIbDAYT1E4YWgwbVhyMTIMYTNtMGY5d21rO0St3TESUTVkvODZNUG84eWkzMU9MeG1UN1BX
b3FHOStEWNVrWWShNTZtU1pONVdXU3k1cVZBMXI3VX1KcVhBbG56a21haS9nSFNEN1JrVH1paGOnQUFB
QUIKU1U1RXJIrSmdnZz@9I1iwKCQkICSIzdXBwb3JIOZWRFeHR1bnNpb25zTjogW3sKCQkICQkIImlkIjog



ImhtYWMtc2VjcmVOIiwkKCQkICQkIImZhaWxfaWZfdW5rbm93biI6IGZhbHN1CgkICQkIFSwKCQkICQl7
CgkJCQkJICSIpZCI6ICIjcmVkUHIvAGVjdCIsCgkICQkICSImYW1sX21mX3Vua25vd24i0iBmYWxzZQoJ
CQkJICXOKCQkICVOsCgkICQkiYXVOaGVudGljYXRvckd1dEluzm8i0iB7CgkICQkIInZ1lcnNpb25zIjog
WyJVMKZfVjIiLCAiRk1ET18yXzAiXSwKCQkICQkiZXh@ZW5zaW9ucyI6IFsiY3J1ZFByb3R1Y3QiLCAL
aGlhYy1zZWNyZXQiXSwKCQkJICQkiYWFndW1lkIjogIjAxMzIKMTEWYmYOZTQyMDhhNDAZzYWIOZjVmMTI1
ZmU1TiwKCQkJICQkib3BOaWOucyI6IHsSKCQkICQkIINBsYXQi0iAiZmFsc2UilLAoJCQkICQkicmsiOiAi
dHJ1ZSIsCgkICQkICSIjbGl1bnRQaW4i0iAidHI1ZSIsCgkICQkICSI1cCIHICIOCNVIIiwkKCQkICQKJ
InV2IjogInRydWUilLA0JCQkICQkidXZUb2t1lbiI6ICImYWXxzZSIsCgkICQkICSIjb25maWciOiAiZmFs
Cc2UiCgkJICQkIFSwKCQkICQkibWF4TXNnU216ZSTI6IDEYMDASCgkJICQkIInBpblV2QXVOaFByb3RvY29s
cyI6IFsxXSwKCQkICQkibWF4Q3J1ZGVudGlhbENVAW50SW5MaXNOIjogMTYsCgkICQkIImlheENyZWR1
bnRpYWxJZEx1bmd@aCI6IDEyOCWKCQkICQkidHIhbnNwb3JOcyI6IFsidXNiTiwgIm5mYyJdLAoJCQk3J
CSJhbGdvcm10aG1lzIjogW3sKCQkICQkICSIVeXB1lIjogInNB1YmxpYylrZXkilLAoJCQkICQkIIMFsZyI6
ICO3CgkICQkICXOsCgkICQkICXsKCQkICQkICSIVeXB1IjogInNB1lYmxpYylrZXkiLAoJCQkICQkIImFs
ZyI6ICOYNTcKCQkICQkIFQoICQkICVOsCgkICQkIImlheEF1dGhlbnRpY2FOb3IDb25maWdMZW5ndGgi
OiAXxMDIOLA0ICQkICSIkZWZhdWx0Q3J1ZFByb3R1Y3Qi0iAyLA0JICQkICSImaXJtd2FyZVZ1lcnNpb24i
0iA1CgkJCQ19CgkICXOsCgkICSIzdGFOAXNSZXBvcnRzIjogW3sKCQkICQkic3RhdHVZIjogIkZIRESF
QOVSVE1GSUVEIiwKCQkICQkiZWZmZWNOaXZ1RGFOZSI6ICIYMDESLTAXLTAOIgoICQkIFSWKCQkICXsK
CQkJCQkic3RhdHVzIjogIkZIRE9TQOVSVE1GSUVEXOwxIiwKCQkICQkiZWZmZWNOaXZ1RGFOZSI6ICIy
MDIWLTEXLTES5IiwKCQkJICQkiY2VydGlmaWNhdGlvbkR1c2NyaXBOb3Ii0iAiRk1ETyBBbGXxpYW5jZSBT
YW1wbGUgRk1ETzIgQXVOaGVudGljYXRvciIsCgkJCQkIImMN1cnRpZmljYXR1TnVtYmVyIjogIkZIRE8y
MTAWMDIWMTUXM]jIXMDAXIiwKCQkJICQkiY2VydGlmaWNhdGlvb1BvbGljeVZ1cnNpb24i0iAiMSAwLjJEL
LA0JCQkICSIjZXI0aWZpY2F@aW9uUmVxdWlyZW11bnRzVmVyc21vbiI6ICIXLjAuUMSIKCQkICXOKCQkJ
XSwKCQkIInRpbWVPZkxhc3RTAdGFOAXNDaGFuzZ2UiOiAiMjAXxOSOWMSOWNCIKCQ19CgldCno

EXAMPLE: JWT HEADER

{
"alg": "ES256",
Iltypll : IIJWTII,
"x5c": [

"MIICZTCCAgugAwIBAgIBATAKBggqhkjOPQQDAjCBozENMCUGAIUEAWWeRVhBTVBM
RSBNRFMzIFRFU1QgSUSURVINRURIQVRFMSIWIAYJKoZIhvcNAQkBFhNleGFtcGx1l
QGVAYW1wbGUUY29tMRQWEgYDVQQKDAtFeGFtcGx1IE9SRzZEQMA4GAIUECwWwHRXhh
bXBsZTELMAKGALUEBhMCVVMxCzAJBgNVBAgMAKk1ZMRIWEAYDVQQHDALIXYWt1Zm11
bGQwHhcNMjEWNDESMTEzZNTA3WhcNMzEWNDE3MTEZNTA3WjCBpTEpMCcGALUEAWWE
RVhBTVBMRSBNRFMzIFNJRO5JITkcgQOVSVE1GSUNBVEUXIjAgBgkqhkiGOwOBCQEW
E2VAYW1wbGVAZXhhbXBsZS5jb20xFDASBgNVBAOMCOVAYW1wbGUgT1IHMRAWDEYD
VQQLDAdFeGFtcGx1MQswCQYDVQQGEwIVUZzELMAKGALUECAWCTVkXE jAQBgNVBACM
CVdha2VmaWVsZDBZMBMGBYqGSM49AgEGCCqGSMA9AWEHAOTIABNQIs6wTqixc+S+V
DAajF1PNat10KEWJIE5]jcWOvm6qpO9SDAAMZvb4AHHrvs+P5YRpHrS1UPdvK+uEQbd
Wg31P9ujLDAgMAKGA1UdEWQCMAAWHQYDVROOBBYEFLqsapcXV4ZoVHANRpPZwQe?7
Yy20MA0oGCCqGSM49BAMCAOEAMEUCIQC67za8EIuyRiKgNDXIP1slalr3jzHOWVXF
Hx4bJ+zCsgIgG/tVButOJUU+vvoHIo/otAUACHS5bNHP3uIziDS+PTUc=",
"MITIEHzCCAgegAwIBAgIBAjANBgkqhkiGO9wOBAQsFADCBmzEfMBOGA1IUEAWWWRVhB
TVBMRSBNRFMzIFRFU1QgUk9PVDEiMCAGCSqGSIb3DQEJARYTZXhhbXBsZUBleGFt
cGx1LmNvbTEUMBIGA1UECgWLRXhhbXBsZSBPUkcxEDAOBgNVBASMBOVAYW1wbGUXx
CzAJBgNVBAYTALVTMQswCQYDVQQIDAINWTESMBAGAIUEBWwWIV2FrZWZpZWxkMB4X



DTIXMDQXOTExMzUwN10XDTQAMDkwNDEXxMzUwNlowgaMxJzA1BgNVBAMMHKVYQU1Q
TEUgTURTMYBURVNUIE1OVEVSTUVESUFURTEiMCAGCSqGSIb3DQEJARYTZXhhbXBs
ZUBleGFtcGx1LmNvbTEUMBIGALUECgWLRXhhbXBsZSBPUkcxEDAOBgNVBAsSMBOV4
YW1lwbGUxCzAJBgNVBAYTA1VTMQswCQYDVQQIDAINWTESMBAGALUEBwWwWIV2FrZWZp
ZWxkMFkwEwYHK0ZIz jOCAQYIK0ZIZzjODAQcDQEAENGUMBbYNFQNTjP1RSTc70hsh
gbiI1ZtpwQ5n6XRLA/WqOPSCFL15qQ+r7d1lcK1d3r3vLa+vm6G6vKHGCPEeUzgMv
MCOwWDAYDVROTBAUWAWEB/zAdBgNVHQA4EFgQUNk6F4RINGGVFe+0/cbZwfrZd7ZUw
DQYJKoZIhvcNAQELBQADggIBACNp1fmOFK1WmUtTplLuYg7mps4xP/COu8dnb38u
1nMDVuOT4+CZaiM9AGz313GD22hjLGrmPuYn86wGOKI3HOrEpsGdMmfy7tTmKX/e
M/eS3FEDXZnE82Pn50FIyBT/f8sGuXyOsFZqwWBvVdBIID1dCpD4mxMQZZ0ZtTrlv
3WvBQMC/dsicOxe3QKXvWHi6Qb/Rhuaip3rPmwMf+43pnI0+IMPgAaULCAHBHVSF
rLAMoKs148j2+cvbpaWmsT5rIoH/ezVrPaG/M0iIgq79w/efuvSi5AX8]+kDoLSE
£3d5wO0gkJYAqUqCcRXXTEEtKIzDM6hzaBQF iAWvTn9I1ViWgntQamSXvH+txaTF9iE
1HXUf5INYFVciCpztSrydeHv/OCNRf7/LVricMS108Rh+03yPOV+2uNf3X8sQINt
ufrQNaqql8wiX1liTLufSn@2/g+mkhIUiNKfTOJpvCjKeCnCFcxQU2/XT3Kh3G8gD
JwsO6EVRjMUIt4AYKze/hEUCWF55IF2m3jHIoCu8jVFfj24CeEX5dnfvSr+SVVN5Q
BOuZO5MArmyZXyqBmOzK3fR+iEQ/ZpInuwLC7X+W82zX1nMkp1lI3Q+Ixd7jfQ15S
YNE2K6rvRITO1wOP9ZqyDF7knGKpR1p70gxd37bD/VUbWpQ7gIAfsINH5KBLowH]
FFjW"

In order to produce the tbsPayload, we first need the base64url-encoded (without padding) JWT
Header:

EXAMPLE: ENCODED JWT HEADER

ewogICIhbGciOiAiRVMyNTYiLAogICI0eXAi0iAiS1dUIiwKICAieDVjIjogWwogICAgIk1ISUNaVEND
QWd1ZeF3SUJIBZO1CQVRBS®INZ3Foa2pPUFFRREFqQOIvekVUuTUNVROEXVUVBd3d1U1ZoQ1RWQk1SUGJIO
UkZNek1GUkZVMVFnU1U1VVIWSk5SVVIKUVZSRk1TSXdIQV1KS29aSWh2Y@5BUWtCRmhObGVHRNRjR3hs
UUdWNF1XMXdiR1VIWTISdE1SUXdFZ11EV1FRSORBAEZ1ROZOYOd4bE1FOVNSekVRTUEOROEXVUVDd3dI
UlhoaGJYQnNaVEVMTUF rROExVUVCaE1DV1ZNeEN6QUpCZO5SWQkFnTUF rMVpNUk13RUFZRFZRUUhEQWXY
WVdObFptbGxiR1F3SGhjTk1qRXdOREU1TVRFek5UQTNXaGNOTXpFdO5ERTNNVEV6T1RBM1dqQOIwVEVW
TUNJROEXVUVBd3dnU1ZoQ1RWQk1SUBIOUkZNek1GTkpSMDVKVGtjZ1EwWVINWRWXHU1VOQ1ZFVXhJakFn
QmdrcWhralc5dzBCQ1FFVOUYVjRZVzF3YkdWQVpYaGhiWEJzW1M1amIyMHhGREFTQmdOVkIBbO1DMFYO
WVcxd2IHVWdUMUpITVIBdORNWURWUVFMREFkRmVHRNRjR3hsTVFzdONRWURWUVFHRXdKV1VE6RUXNQWEH
QTFVRUNBdONUVmMt4RWpBUUINT1ZCQWNNQ1ZkaGEyVm1hV1ZzWkRCWk1CTUdCeXFHUO@OOUFNRUADQ3FH
U@OOOUF3RUNBME1BQk5RSnM2d1RxaXhjK1MrVkRBYWpGbFBOYXQXMEtFVOpFNWpjVO92bTZxcE85UORB
QU1ladmI@SEhydnMrUDVZUnBIc1NsVVBkdksrdUVRYmMRXZzMxUD11akxEQXFNQWtHQTFVZEV3UUNNQUF3
SFFZRFZSME9CQ11FRkxxc2FwY1hWNFpvVkhBblIwUFp3UWU3WXkyME1BbOdDQ3FHUG®OOUIBTUNBMGAB
TUVVQO1RQzY3emE4RU11eVIpS2dORFhIJUDFzMWFMcjNgekg5V1ZYZkh4NGIKK3pDc2dJZ@cvdFZCdXRP
S1VVK3Z2bohJby9vdEFVQWNINWIOSFAzdU16aURTK1BUVWMITIiwKICAgICINSULFSHpDQOFnZWdBde1C
QWdJIQkFqQU5CZ2txaGtpRz13MEIBUXNGQURDQmM16RWZNQjBHQTFVRUF3d1dSVmhCVFZCTVITQk5SRk16
SUZSR1UxUWdVaz1QVkRFauU1DQUdDU3FHU®1iMORRRUpBU11UW1hoaGlYQnNaVUIsZUdGdGNHeGxMbU52
Y1RFVU1CSUdBMVVFQ2d3TFJYaGhiWEJzWINCUFVrY3hFREFPQmdOVkIBcO1CMFYOWVcxd2JHVXhDekFK
QmdOVkIBWVRBbFZUTVFzdONRWURWUVFJREFKT1dURVNNQkFHQTFVRUJ3d@pWMkZyWldacFpXeGtNQjRY
RFRJeE1EUXhPVEVATXpVdO4xblhEVFEOTURrdO5ERXhNelV3TjFvd2dhTXhKekFsQmdOVkIBTU1IalZZ



UVUXUVRFVWdUVVIUTX1CVVIWT1VIRWXPVKVWU1RVVKVTVUZVU1RFaU1DQUdDU3FHU@1iMORRRUpBU11U
W1lhoaGJlYQnNaVUJsZUdGdGNHeGxMbU52Y1RFVU1CSUdBMVVFQ2d3TFJYaGhiWEJzWINCUFVrY3hFREFP
QmdOVkJIBcO1CMFYOWVcxd2JIHVXhDekFKQmdOVkIBWVRBbFZUTVFzdONRWURWUVFIJREFKT1dURVNNQkKFH
QTFVRUJ3dOpWMkZyWldacFpXeGtNRmt3RXdZSEtvik16ajBDQVFZSUtviwk1l6ajBEQVFjRFFNQUVOR3Vt
QmJZbkZRb1RqUDFSU2ZjNzBoc2hnYm1IMVpOcHARNWA2eFIMQS9XcTBQUONMTGW1cVErcjdkbGNLMWQz
CjN2TGErdm@2RzZ2SOhHQ1BFZVV6cU12TUMwdORBWURWUjBUQkFVdOF 3RUIvekFkQmdOVKkhRNEVGZ1FV
Tms2RjRSSm5HR1ZGZS swL2NiWndmc1pkN1pVdORRWUpLb1pJaHZjTkFRRUXCUUFEZ2dJQkFDbnAXZmoOw
RktsV21VdFRwbEx1WWc3bXBzNHhQLONPdThkbmIzOHUxbk1EVnVPVDQrQlphau@5QUd6MzEzROQyMmhq
TEdybVB1WW44NNndHTOtIMOhPckVwc@dkTWImeTdOVG1LWCI91TS91UzNGRURYWm5FODIQbjVVRk15Q1Qv
ZjhzR3VYeU9zR1pxVOI2VMRCSUIEbGRDCcEQObXhNUVpaT1lpOVHIsdjNXdkIRTUMVZHNpY@O94ZTNRS1h2
VOhpN1FilL1JodWFpcDNyUG13TWYrNEpwbkpPK@pNUHFBYVUXYOFIOEhWCc2ZyTEFNbOtzMTQ4ajIrY3Z1
CGFXbXNUNXJJbOgvZXpWc1BhRyONT213Z3E30XcvZWZ1d1NpNUFYOEora@®RvTFNFZ jNKNXdPZ2tKWUFx
VXFjUnhYVEVFdEtJekRNNmh6YUJRRm1BV3ZUbj1JIbFZXZ250UWFtU1h2SCt@eGFURj1pRWxIeFVmNU1O
WUZWY21DcHpPU335ZGVIdi9PQO5SZjcvTFZyaWNNU2xvOFJoK@8zeVA5VisydU5mM1g4c1FKTnR1ZnIR
TmFXcTE4d21YbG1UTHVMU24wMi9nK21raE1lVaU5LZ1RPSnB2Q2pLZUNuQOZjeFFVMi9YVDNLaDNHOGdE
SndzTzZFV13qTVVKdDRBWUt6ZS90RVVDAOY1INU1GMMOzakhIbON10GpWZmoyNEN1RVE1ZG5md1NyK1NW
dk41UUIwdVowNU@Ocm15W1h5cUJItMHpLM2ZSK21FMC9acEludXdMQzdYK1c4MnpYbG5Na3BsSTNRKOp4
ZDdqZ1ExXNVNZTkUySzZyd1JJVDAxdzBQOVpxeURGN2tuROtwUmxwNO9xeGQzN2JEL1ZVY1dwUTdnSUFm
cOpOSDVLQkxvdOhKRkZqVyIKICBdCnoO

then we have to append a period (".") and the base64url encoding of the EncodedMetadataBLOBPayload
(taken from the example in section Metadata BLOB Format):

EXAMPLE: TBSPAYLOAD

eyJhbGciOiJFUzIINiIsINR5cCI6IkpXVCISInglYyI6WyINSUIDWIRDQOFndWdBdO1CQWdIQkFUQULC
Z2dxaGtqT1BRUURBakNCb3pFbk1DVUdBMVVFQXd3ZVIWaEJUVKINUINCT1IGTXpIR1IGVTFRZINVNVVS
VkpOU1VSS1FWUkZNU®13SUFZSktvilklodmNOQVFrQkZoTmx1ROZOYOd4bFFHVjRZVzF3YkdVdVkyOXRN
U1F3RWdZRFZRUUtEQXRGZUdGAGNHeGxIRT1TUnpFUU1BNEdBMVVFQ3d3SFJYaGhiWEJzW1RFTE1Ba@dB
MVVFQMhNQ1ZWTXhDekFKQmdOVkIBZ01BazFaTVIJdOVBWURWUVFIREFsWF1XdGxabWxsYkdRdohoYO5N
akV3TkRFNU1URXpOVEEZzV2hjTk16RXdOREUzTVRFek5UQTNXakNCcFRFcE1DYQdBMVVFQXd3Z1JIWaEJU
VkINUINCT1IGTXpIRk5KUjA1S1RrY2dRMFZTVkVSRINVTkIWRVVASWpBZOIna3Foa21HOXcwQkNRRVdF
M1YOWVcxd2IHVKkFaWGhoY1hCclpTNWpiMjB4RkRBUOINT1ZCQWONQzBWNF1XMXdiR1VnVDFKSE1SQXdE
Z11EV1FRTERBZEZ1ROZOYOd4bE1Rc3dDUV1EV1FRROV3S1ZVekVMTUFrROEXVUVDQXADVFZreEVqQVFC
ZO5WQKFjTUNWZGhhM1ZtYVdWc1pEQ1pNQk1HQN1XRINNND1BZOVHQONXRINNND1BAOVIQTBIQUIOUUpz
NndUcW14YytTK1ZEQWFgRmxQTmFOMTBLRVAKRTVQqY1dPdm@2cXBPOVNEQUFNWNZiNEhIcnZzK1A1WVIw
SHITbFVQZHZLK3VFUWIkV2czMVA5dWpMREFXTUF rROEXVWRFA1FDTUFBdOhRWURWUJBPQkIZRUZMcXNh
CcGNYVJjRab1lZIQW5ScFBad1F1N115MjBNQWOHQONXRINNND1CQU1DQTBNQU1FVUNJUUM2N3phOEVIdX1S
aUtnTkRYSVAxczFhTHIzanpIOVAWWGZIeDRiSit6Q3NnSWAHL3RWQNVOTOpVVSt2dm9ISW8vb3RBVUF]
SDViTkhQM3VJemlEUytQVFVjPSIsIk1ISUVIekNDQWd1ZOF3SUIBZO1CQWpBTkIna3Foa2lHOXcwQkFR
COZBRENCbXpFZk1CMEdBMVVFQXd3V1JIWaEJUVKINUINCT1IGTXpIR1IGVTFRZ1VrOVBWREVpTUNBRONT
cUdTSWIzRFFFSkFSWVRaWGhoY1hCc1lpVQmx1ROZOYOd4bEXxtTnZiVEVVTUIIROEXVUVDZ3dMUlhoaGlY
QnNaU@JQVIWtjeEVEQUICZO5WQkFzTUIwWVjRZVzF3YkdVeEN6QUpCZO5WQKFZVEFsV1IRNUXN3Q1FZRFZR
UU1EQUpOV1RFU®1CQUABMVVFQnd3S1YyRnJaV1pwhW1ld4a@1CNFhEVE14TURReEQURXhNelV3TjFvWERU
UTRNRGt3TkRFeE16VXdOMWI3Z2FNeEp6QWXCZOSWQkFNTUhrV11RVTFRVEVVZ1RVU1RNeUJVU1ZOVULF
bEOWRVZTVFVWRVNVR1VSVEVpTUNBRONTcUdTSWIZRFFFSkFSWVRaWGhoY1hCc1lpVQmx1ROZOYOd4bEXxt



TnZiVEVVTUJJROGEXVUVDZ3dMUlhoaGJYQnNaU®JQVWt jeEVEQUICZO5WQkFzTUIWVjRZVZzF3YkdVeEN6
QUpCZO5WQkFZVEFsV1RNUXN3Q1FZRFZRUU1EQUpOV1RFUO1CQUABMVVFQnd3S1YyRnJaV1lpwiWld4a01G
a3dFd111S29aSXpgMENBUV13S29aSXpqMERBUWNEUWABRUSHAW1CY11uR1FuVGpQMVITZmM3MGhzaGdi
aUkxWnRwd1E1bjZ4UkxBL1dXxMFBTQ2ZMbDVXUStyN2RsYOsxZDNyM3ZMYSt2bTZHNnZLSEdDUEV1VXpx
TXZNQzB3REFZRFZSMFRCQVV3QXdFQi96QWRCZO5WSFEORUZNUVVOazZGNFIKbkdHVkZ1KzAvY2Jad2Zy
WmQ3W1V3RFFZSktviWk1odmNOQVFFTEJRQURNZO1CQUNucDFmbTBGS2xXbVVOVHBSTHVZZzdtcHMOeFAv
Q0910GRUYjM4dTFUTURWAUSUNC tDWmFpTT1BR30zMTNHRDIyaGpMR3JtUHVZbjg2dodPSokzSE9YRXBz
R2RNbWZ5N3RUbUtYL2VNL2VTMOZFRFhabkU4M1BUNWIGSX1CVCIOMOHNHAVh5T3NGWNFXQNZWZEJJSURS
ZENwWRDRteE1RW1pPWNRUcmx2M1d2Q1FNQy9kc21jT3h1IM1FLWHZXSGk2UWIVUmh1YW1wM3JQbXdNZise
SnBuSk8rSk1QcUFhVTFjQUg4SFZzZnIMQU1vS3MxNDhgMitjdmIwYVdtc1QlcklvSC91lelZyUGFHLO1P
aUlncTc5dy91ZnVv2U2k1QVg4SitrRGOMUOVMM2Q1dO9na®pZQXFVcWNSeFhURUVOSO16REG2aHphQ1FG
aUFXd1RuOU1sV1dnbnRRYW1TWHZIK3R4YVRGOW1FbEh4VWY1SU5ZR1ZjaUNwenRTcnlkZUh2L@9DT1Im
Ny9MVnJpY@1TbG84UmgrTzN5UD1WKZzJ1TmYzWDhzUUpOdHVmc1FOYXFxMTh3aVhsaVRMdWZTbjAyL2cr
bWtoSVVpTktmVE9KcHZDakt1Q25DRmN4UVUyL1hUMOtoMOc4ZORKdA3NPNkVWUMpNVUpONEFZS3plL2hF
VUN3RjU1SUYybTNgSE1vQ3U4alZmajI0Q2VFWDVkbmZ2U3IrU1Z2TjVRQjBIWFALTTRybX1aWH1xQmow
ekszZ1IraUUwL1pwSW51dOxDN1grVzgyelhsbklrcGxIM1ErSnhkN2pmUTE1U110RTILNnJ2Uk1UMDF3
MFASWNF5REY3a25HS3BSbHA3T3F4ZDM3YkQvV1ViV3BRN2dJIQWZzSk5INUtCTG93SEpGRMpXI119.ey]
SZWdhbEh1YWR1ciI6I1J1dHIpZXZhbCBhbmQgdXN1IGO9MIHR0oaXMgQkxPQiBpbmRpY2FOZXMgYWNjZXB
OYW5jZSBvZiBOaGUgYXBwcmOwcmlhdGUgYWdyZWVEtZW50IGxvY2FOZWQgYXQgaHROCHM6LYy9maWRvYWxX
saWFuY2Uub3InL211dGFkYXRhL211dGFkYXRhLWx1Z2FsLXR1cmlzLyIsIm5vIjoxNSwibmV4dFVwZGF
0ZSI6IjIwMjAtMDMtMzAiILCI1bnRyaWVzIjpbeyJhYW1kIjoiMTIzNCMINjc4IiwibWVOYWRhAGFTAGF
0ZW11bnQiOnsibGVnYWXIZWFkZXIi0iJodHRwczovL2ZpZGOhbGxpYW5]FZS5vemcvbWVOYWRhAGEVbWY
OYWRhdAGEtc3RhdGVtZW50LWXx1Z2FsLWh1YWR1ci8ilCIkZXNjcmlwdGlvbiI6IkZIRE8gQWxsaWFuY2U
gU2FtcGx1IFVBRiBBdAXRoZW50aWNhdGOyIiwiYWFpZCI6IjEYMzQjNTY30CIsImFsdGVybmF@aXZ1RGV
zY3JpcHRpb25zIjp7InJ1LVIVIjoi@] RgNC40LzQtdGAIFVBRiDQsSNGDOYLQtdC90YLQUNGE®OL jQutC
wOYLQvtGAOLAgOL7RgiBGSURPIEFsbGlhbmN1IiwiZnItR1Ii0iJFeGVtcGx1IFVBRiBhdXRoZW50aWN
hdG9yIGRIIEZIRE8gQWxsaWFuY2UifSwiYXV@aGVudGljYXRvclZ1lcnNpb24i0jIsInByb3RvY29sRmF
taWx5IjoidWFmIiwic2NoZW1hIjozLCJI1cHYi01t7Imlham9yIjoxLCItaW5vciI6MHOseyJtYWpvcil
6MSwibWlub3IiOjFIXSwiYXVOaGVudGljYXRpb25BbGdvcml0aGlzIjpbInN1Y3AyNTZyMV91Y2RzYV9
ZaGEyNTZfcmF3I10sInB1lYmxpYOtleUFsZOFuZEVuY29kaW5ncyI6WyJ1Y2NfeDk2M19yYXciXSwiYXR
OZXNOYXRpb25UeXBlcyI6WyJiYXNpY19mdWxsI1OsInVzZXIWZXIpZmljYXRpb25EZXRhaWxzIjpbW3s
idXN1lclZlcmlmaWNhdGlvbk11dGhvZCI6ImZpbmdlcnByaW50X21udGVybmFsIiwiYmFEZXNJIjp7InN
1bGZBdHR1c3R1ZEZBUiI6MCAWMDAWMiwibWFAUMVOCcm11cyI6NSwiYmxvY2tTbG93Z2G93biI6MzAsIml
heFR1bXBsYXR1cyI6NX19XVOsImtleVByb3R1Y3Rpb24i0lsiaGFyZHdhcmUiLCIOZWUiXSwiaXNLZX1
SZXNOcmljdGVkIjpOcnV1LCItYXRjaGVyUHIvdGVjdGlvbiI6WyJOZWUiXSwiY3I5cHRVU3RyZW5ndGg
i0jEyOCwiYXROYWNobWVudEhpbnQiOlsiaW50ZXJuYWwiXSwidGNEaXNwbGF5IjpbImFueSIsInR1ZS3J
dLCJOYORpc3BsYX1Db250ZW50VHIWZSI6Iml1tYWd1L3BuZyIsInRjRG1zcGxheVBORONoYXJIhY3R1cml
zdG1ljcyI6W3sid21kdGgiOjMyMCwiaGVpZ2h@Ijo@0DAsImIpdERIcHROIjoxNiwiY29sb3IUeXB1Ijo
yLCJIjb2lwcmVzc21lvbiI6MCwiZmlsdGVyIjowlLCIpbnR1cmxhY2UiOjB9XSwiYXROZXNOYXRpb25Sb29
0Q2VydG1maWNhdGVzIjpbIk1ISUNQVENDQWVPZOF3SUIBZO1KQU91ZXh2VTNPeTI3TUFVRONDcUdTTTQ
5QkFNQO1Ic3hIJREF1QmdOVkIBTULGMU50Y1hCc1pTQkIkSFIsYzNSaGRHbHZiaUJTYjISME1SWXdGQV1
EV1FRSORBMUdTVVIQSUVGCc2IHbGhibU5sTVIFdOR3WURWUVFMREFoV1FVWWdWRMRITERFUO1CQUABMVV
FQnd3S1VHRNNieUJCYkhSdk1Rc3dDUV1EV1FRSURBSKRRVEVMTUFrROEXVUVCaE1DV1ZNdOhoYO5NVFF
3TmpFNE1UTXpNek15V2hjTk5ERXhNVEF6TVRNek16TX1XakI3TVNBdOhnWURWUVFEREJKVF1XMXdiR1V
NUVhSMFpYTjBZWFJIwYjIOZ1VtOXZkREVXTUJRROEXVUVDZ3dOUmtsRVR5QkIiR3hwVc1lalpURVINQTh
HQTFVRUN3d@1WVUZHSUZSWFJ5d3hFakFRQmdOVkIBY@1DVkJoYkc4Z1FXeDBiekVMTUF rROEXVUVDQXd



DUTBFeEN6QUpCZO5WQkFZVEF sVIRNRmt3RXdZSEtvihk16ajBDQVFZSUtviWkl6ajBEQVF jRFFnNQUVIOGh
2MkQwSFhhNTkvQmilwUTdSWmVoTCO9GTUd6RMQXUUINOXZBVXBPWjNham51UTkOUFI3YU16SDMzb1VTQnI
4ZkhZRHIXxTOJiNThweEdxSEpSeVgvNk5RTUUOdOhRWURWUjBPQkIZRUZQbOhBMONMaHhGYkMwSXQ3ekU
0dzhoazVFSi9NQjhHQTFVZE13UVINQMmFBR1BVSEEZzQOx0eEZiQzBJIdDd6RTR30GhrNUVKLO1BdOdBMVV
kRXdRRk1BTUJIBZjh3Q2dzZSUtvik16ajBFQXdJIRFNBQXdSUUloQUowN1FTWHQ5aWhJIYkVLWUtIanNQa3]
pVMRMSWdOZnNiRFNINOVYySmZ6c jRBaUIxb11DWmYwK3pINTVhUWVBSGpJekE5WGO2M3JydUF4Q1lo5cHM
5ejIYTmxRPTOiXSwiaWNvbiI6ImRhdGE6aW1lhZ2UvcG5n023hc2U2NCxpVkIPUncwS@dnb@FBQUFOU1V
ORVVNQUFBRThBQUFBdkNBWUFBQUNpd@pmY@OFBQUFBWES5TUjBIQXJzNGM2UUFBQUFSb1FVMUJIBQUN4and
20F1RVUFBQUFKYO@VOWMN3QUFEc®1BQUE3REFjZHZXR1FBQUFhaFNVUkJWR2hEN1pyNWI4UmxHTWY5S3p
UQjhBTS9ZRWhFM1c3cFFaY1dLS@JjbFNwSEFUbEVMQVIFN2tORUNDQTNGaldLMENLSINDRk1zS03jZ1Z
DRFAHTKVTZEFZaWR3Z2dnSkJpUm1NaEZjLzR3eTg40DR6AT10ZGXxuR1RmWkpQMm4zbk8rKzg40TMzZnZ
1QkJ4K1BxQ3pKalRVdkIiTGIwVURXdkJUSWIWYONTWNZYTENKWD1SMDVTazESYmI1YXRmNTk5ZkcrL2V
yQTUOMXEON2FQMUXMVmMES5UB15Vk5VaThJaThkNWtHVHNpMzBORNY3YWk5bjdRW1BNd2JkeXMyZXJVM1h
NcVVkeTgrWmNhTm1HaW1FOH1YTjNSVWQzYTE4bkYwZ1Vsb3ZaKzBDVHpXcGQyVmorZU9tMWIFeXk2RHg
0aTVwVU1HV3Z1bzUwWNnEyMjdkdHVXQk11ZmZyNmOXcFYwR1BOTGhvdzE3NTFObTIXTHZQSDNyVnRXamZ
6NjZMZNFsOHRYNOZSbD1ZRINYc21Tc2ViOWN1TOdiWWs3TUSVYOdQZzhac2INZT1yZ1FVYWFWLOpNWD1
zcWR6RENTdnAwalpIbVRazz14N2IMSGNNb1RoYjE2ZUorbVZmUXE4eWFVW1FORzY@aVhaKzAva3E2dU9
aRk8wWUXRhdGRXS2ZYb1JROT1CajkxUjVPSUZuazU@ak4wbWtVaXFsTzNYRFcrTWwrOThtS@I2dFc3cld
WWmMNQYyswemcOdExyWWxVYzg2RTZ1RORqSU11Y1ZwY3VzZWFyZmdIWUdSazZicmhaVnIvSmNIem9vTDc
INTBgZWRMRXhvcFdjQXBpM1pVcWhiN@pMdnIWc1FVODF6a3pPUGV1bU1SWXZWdVFzWDdAQYm1EUVk1SnZ
ab25mdEsrMVZZOEg5dXRANTMwaDBvYitqbVIZcWo2b3VhWXZFZW5XL1dsWWpwOGN3Yk1tNjgydFB3cVc
xUJjROai8yUOgxMO1SS11sNG1vWNZYcG1TcURYN2RYdFFIeGEVUEszLytCV3NLMWRUZOhIN1Y4dFFKM23]
3Rmt3cEZyVUORNTBzMXIzbGV2bTh6WmNXMTcrQkJhdzdLOGXxFSzVxemtZZWFyaz1BOHA3UDNHekRLK25
kMORRb3crN1VDOFNWTjgyaXV2MzhpbTdOdGFYdFYXxQ1ZxN1IndzRwa3NtYmRpM2J1MkRIN11mYUJCeGN
XZnZxUHJVakZRT1RRMjJIsZmRVV1ZUNjhyVEpLRFVEbINtVWpnZHFNNG1TUz1wbXNmREpSMOC2VGIIMG1
XOWFWNOXXTEhZWEtsbFREADBMVEF@allJlYWFtcDFRalZ2KytleUdVeFZkSJBET1ZYU20rYjFxUnhwbDg
OZGRmWDFMcDFPL2Q20XRzb2QwdnM1aEdyZT14dThvK2ZwTFIxYOdoT1REN101NOM5SO1XWGVmSmRPWjk
OYmI5b3FkMVIPb1M3cUlUVHpIaWINcW12Yk8zZzBEZFZ5azNXUUJoQnpOSzM1WUtOZE9uYzhPM2FjUzZ
mMRFpGZOthWExzRUpwNXJkcmxpQnFwOD1jSmNzL203VHZzMHI rakdmTjRiMGtQb1puM1VKdU1Pcm5aMjJ
SUDFmbXZVeCtPNWATcWViVjFtK3pTdV10VmhxN1RXYKRpTFZ2bGpwbExsb3A2QOxYUCsycXR2ROxJITC8
xdm1tSVNkTUInelNVR1p5dTZUcWQranp4Z3NQYVY5QkNxZWUvTmpZazZ2NmxLOWN3aVVjLINUAGYXSER
WTTNiNTkyeTdoM1RoeDVveks20UhMcF1XdUF3YXFTNWN2MjZxN2N1Yjh1Z1ZZYVI1UDNpR1U4emoxa25
Td1pYSE1tbkNqWTBPZ2FsbzdVUWZTQOOzcVFRcjIIL1hGUDdzc1h4NDVZbDkxQnl1Q2VWNG1vWm9IKzF
mRzN4RDROVDd40Gt3eWodbndiOWV2MjZWMEI2ZCs3SDR6S3Z1ZEFINTM3RmpxeXpPSGRKbkhFdXptWHE
vV2p4T232Tk1lidjduaH13c1lgyYVZzV3RDOCsOOGFMZWFwWRTAwWNXdLWmkwQTIBUVIWNW52UjRFK3VKYyt
iNjFrQXBxSW54QmdtZC80VjVRUC9tdDE4SERDN3NSSGZObWVINWXxtaFYwcm4vQUXxYMjMyYnFKNEJGbkR
AN1ZpMWNXUZzJ1ZmYwSWICNDdxZXh4bVVqOVF1dF1qdXBkM3RZRDZhY1dCQklyaCthcE5iTOtyTkYxK3V
NQ2E@cm1YR2Z3TVBQAFZpYXZoVTNZTU9BQW51VWIVUFA3TDB5TINIT2FkRTg4QXBzWEZHZmYzMH1uaGx
KZ@@1MUNVNNZOOUV6Z25wdkhCR1V5aVZyYWVQaXdKNTNERjVaVFpub21F Tmc4ANWtOVWQyboppMldwc iR
PbW1rZk40eDR6SGZpVkZFOER20E56dWhOcU9pZGlsR3ZBNkRHAWVad@830EFBUWA2Y21FazYrcnclVmN
2anZxTkRZUE9SvSVV3YUtTaHJ4QXVYTGxrSDRhWXVHZk1ZRGMXMFAGNVRhMzFoUEpPZmNVaHIVLepsSU5
pNmM2ZWxSWWRCcG82KytZZmp4NjFsRO5mUmOOTUQLckoxajNGbOdIbmpEUOIOYXIZVWANTHINC3pLcGI
3dFhwb®hmUHM4aDNXcDFMek5mTms1INFh4QzF3REdVbV16WF11Zmg2ei9jS3RWbTRFQNhhOVZRROR6WXI
ZTHIVTVIQSEVLa2s3emFGS11RQTIJ0oR1FVMXorODVOR1dwWERya3o0zdngxMEdxeFE2QnplTmIvQmsilbjh
rNG51Y1JoK2sxaFdmeFRGMEQXRX1XVXM1bnYrZGdRcUtheHp1Q2RFMG1zSGwwMk5ROGFOMG1YCcjEYTGE
zbTBmOXdpazkrd@xOVE1ZLzg2TVBVOH1pMzFPZnhtVDZQV29xRzkrRFplalluYTU2bVNadDVXVIN5NXF



WQTFyd1V5SnFYQWxuemtpYWkvZOhTRDdSalR5aWhvZOFBQUFCS1IVNUVya®pnZ2c9PSJI9LCIzdGFOdXN
SZXBvcnRzIjpbeylzdGFOdXMiOiJGSURPXONFULIRIRk1FRCIsImVmZmVjdGl2ZURhdGUiOiIyMDEOLTA
XLTAOIN1dLCIBaW11T2ZMYXNOU3RhdHVZzQ2hhbmd1IjoiMjAXNCOWMSOWNCIOLHSiYWFndWlkIjoiMDE
ZMmQXMTAtYmYOZS0OMjA4LWEOMDMtYWIOZ jVmMMTI1ZmU1IiwibWVOYWRhdGFTdGFOZW11bnQiOnsibGV
NYWXIZWFkZXIi0iJodHRwczovL2ZpZGOhbGxpYW5]jZS5vecmcvbWVOYWRhdGEVbWVOYWRhAGEtc3RhdGY
tZW50LWx1Z2FsLWh1YWR1ci8il CIJkZXNjcmlwdGlvbiI6IkZIRE8gQWXxsaWFuY2UgU2FtcGx1IEZJRES
yIEF1dGhlbnRpY2FOb3IilCIhYWd1aWQiOiIwMTMyZDEXMC1iZjR1LTQyMDgtYTQwMy1hYjRmNWYXxMmV
mZTUiLCIhbHR1cm5hdG12ZUR1c2NyaXBOaW9ucyI6eylydS1SVSI6ItCFOYDQUNC8OLXRgCBGSURPMiD
QsNGDOYLQtdC90YLQUNGEOL jQutCwelYLQvtGAOLAgOL7RgiBGSURPIEFsbG1lhbmN1TIiwiZnItR1Ii0i]
FeGVtcGx1IEZIJRE8YIGF1dGhlbnRpY2FOb3IgZGUgRk1ETyBBbGXpYW5jZSIsInpoLUNOIjoi5L6G6Ie
gRk1ETyBBbGxpYW5jZeeahOekuuS-i0ZIRE8y6Lgr5Lu96amX6K235ZmoIn@sInByb3RvY29sRmFtalx
5IjoiZmlkbzIilCJzY2h1bWEiOjMsImF1dGhlbnRpY2FOb3JWZXJzaW9uIjolLCI1cHYi01lt7Imlham9
yIjoxLCItaW5vciI6MH1dLCIhdXRoZW50aWNhdGlvbkFsZ29yaXRobXMiOlsic2VjcDIINNnIXxX2VjZHN
hX3NoYTI1IN19yYXcilLCJyc2Fzc2FfcGtjc3YxNV9zaGEYNTZfcmF3I10sInB1lYmxpYOtleUFsZOFuUZEV
uY29kaW5ncyI6WyJjb3N1I10sImFOdGVzdGFOaW9uVHIwZXMiO0lsiYmFzaWNfZnVsbCIdLCI1c2VyVmV
yaWZpY2F@aW9uRGVOYW1scyI6W1t7InVzZXIWZXIpZmljYXRpb25NZXRob2Qi0iJub251Inl1dLFt7InV
ZZXJIWZXIpZm1jYXRpb25NZXRob2Qi0iJwecmVzZW5jZV9pbnR1cm5hbCI9XSxbeyJ1c2VyVmVyaWZpY2F
0aW9uTWVOaG9kIjoicGFzc2NvZGVFZXhOZXJuYWwilCIjYURL1c2MiOnsiYmFzZSI6MTAsImlpbkx1bmd
0aCI6NH19XSxbeyJ1c2VyVmVyaWZpY2F@aW9uTWVOaG9kIjoicGFzc2NvZGVFZXhOZXJuYWwilCIFYUR
1c2MiOnsiYmFzZSI6MTAsImlpbkx1bmd@aCIENH19LHsidXN1c1Z1lcmlmaWNhdGlvbk11dGhvZCI6InB
yZXN1bmN1X21udGVybmFsIn1dXSwia2V5UHIvdGVjdGlvbiI6WyJoYXJIkd2FyZSIsInN1Y3VyZV9lbGV
tZW50110sIm1hdGNoZXJIQcm90ZWNOaWOUI jpbIm9uX2NoaXAiXSwiY3I5cHRVU3RyZW5ndGgiO0jEyOCw
1YXROYWNobWVudEhpbnQiOlsiZXh@ZXJuYWwilCJI3aXJ1ZCIsIndpcmVsZXNzIiwibmZjI10sInRjRG1
zcGxheSI6W10sImFOdGVzdGFOaWOuUUmM9VAEN1cnRpZmljYXR1cyI6WyINSUIDUFRDQOF1T2dBde1CQwWd
JSkFPdWV4d1UzT3kyde1BbodDQ3FHU®OOOUIBTUNNSHNASURBZUINT1ZCQUINRjFOaGIYQnNaUBICZEh
SbGMzUmhkR2x2Ym1CU2IyOTBNU113RkFZRFZRUUtEQTFHU1VSUELIFRNNiR2x0Ym10bE1SRXdEd11EV1F
RTERBaFZRVV1nVkZKkSEXERVNNQkFHQTFVRUJI3dOpVROZzYn1CQmIIUNZNUXN3Q1FZRFZRUUI1EQUPEUVR
FTE1Ba@dBMVVFQMhNQ1ZWTXdIaGNOTVRRAO5qRTRNVE16TXpNeVdoYO50REVATVRBek1UTXpNek15V2p
CNO1TQXdIZ11EV1FRRERCZFRZVzF3YkdVZ1FYUjBaWE4wWVhScGIyNGdVbT12ZERFVO1CUUdBMVVFQ2d
3T1JrbEVUeUJICYkd4cF1XNWpaVEVSTUE4ROEXVUVDd3dIV1VGRO1GU1hSeXd4RWpBUUINT1ZCQWNNQ1Z
CaGJHOGARV3gwYnpFTE1Ba@dBMVVFQOF 3Q1EwRXhDek FKQmdOVkIBWVRBbFZUTUZrdoV3WUhLblpJemo
WQOFRWU1Lb1pJemowREFRYORRZOFFSDhodjJEMEhYYTUS5LOJtcFE3UlplaEwvRk1HekZkMVFCZz12QVV
wTlozYWpudVESNFBSN2FNekgzM25VUOIyOGZIWURYcU9CYjU4dcHhHcUhKUN1YLzZOUU1FNHAIUV1EV1I
wTOJCWUVGUGOIQTNDTGh4RmIDME1ON3pFNHc4aGs1RUovTUI4ROEXVWRIA1FZTUIhQUZQbOhBMONMaHh
GYkMwSXQ3ekUBdzhoazVFSi9NQXdHQTFVZEV3UUZNQU1CQWY4dONnWU1lLblpJemowRUF3SURTQUF3ULF
JaEFKMDZRU1h@OW1oSWIFS11LSWpzUGtyaVZkTE1ndGZzYKRTATdFckpmenIOQW1CcW9ZQ1lpmMCt6STU
1YVF1QUhgSXpBOVhtNjNycnVBeEJaOXBzOXoyWE5sUTO9I10sImljb24i0iJkYXRhOm1tYWd1L3BuZzt
1YXNINjQsaVZCT1I3MEtHZ29BQUFBT1NVaEVVZOFBQUU4AQUFBQXZDQV1BQUFDaXdKZmNBQUFBQVhOU1I
wSUFyczRjN1FBQUFBUmMSRVTFCQUFDeGp3djhZUVVBQUFBSmMNFaFpjdoFBRHNNQUFBNORBY2R2cUdRQUF
BYWhTVVICVkdoRDdacjVieFJsRO1mOUt6VEI4QUOVIWUVORTIXN3BRWMNXSOtCY2xTcEhBVGXFTEFSRTd
rTkVDQOEZzRmMtXSzBDSOtTQOZIcotCY2dWQORXRO5FU2RBWIW1kd2dnZopCaVIpTWhGYy80d3k40DgoenU
5TmRsbkdUZ1pKUDJuM25PKys40DkzM2Z2ZUJCeCtQcUN6SmtUVXZCYkxtcFVEV3ZCVEL1tcGNDU1p2WEX
DZFg5UjA1U2sxOWIiNWFOZjUS0WZHKY91ckEINDFXNDdhUDFMTFZhOVNJeVZOVWk4SWk4ZDVrR1RzaTM
WTKZ2N2FpOW43UVpQTXdiZH1zMmVyVTIYTXFVZHk4K1pjYU5tR21tRTh5WE4ZzU1VKM2EXOG5GMGZVbGY
2WiswQ1R6V3BkM1ZgK2VPbTFiRX15NkRANGk1cFVNR1d2ZW81IMDZXxMjI3ZHR1VOIIdWZmcjZvV3BWMEZ
QTkxob3cxNzUxTmOyMUx2UEgzc1Z0V2pmejY2TGZxbDhOWDdGUMwSWUZTWHNtTU3N1Yj1jZUSHY11rNO1



OVWNHUGCc4AWNNiTWU5cmZRVWFhVi9KTVg5c3FkekRDU3ZwMGtaSG1UWmc5eDdiTEhjTW5UaGIXNmMVKK21
WZ1FxOH1hVVpRTkc2NG1YWiswL2txNnVPWkZPMFFOYXRkVOtmWG5SUTk5Qmo5MVI1TO1Gbms INGpOMG1
rVW1xbE8zWERXKO1sKzk4bUtCNnRXN3JIXcFpjUGMrMHpnNHRMc11sVWMANKU2ZUdEak1NdWIWCcGN1c2V
hcmZnSV1HUms2YnJoW1ZyL@pjSHpvbOw3NTUwamVkTEVAb3BXYOFwaTJaVXFodTdKTHZYyVnNRVTgxemt
6T1B1ZWINU112VnVRc1g3UGIpRFFZNUp2WmOuZnRLKZFWWThIOXV@eDUzMGgwb2Iram1SWXFgNm91YV1
2RWVuVy9XbF1qcDhjd2INbTY4MNRQA3FXMVIOdGovMINIMTNIUkpZbDRtb1p2WHBpU3FECcjdkWHRRSH
hL1BLMy8rQldzSzFkVGdIdTZWOHRRSjNid@Zrd3BGclVPUTUwczFyM2x1dm@4elpjcTE3K@ICYXc3Szh
sRUs1cXprWWVhcms5QThwN1AzR3pESYytuZDNEUW93KZzZVQzhTVk44Mm11djM4aW@3TnRhWHRWMUNWCTZ
SZ3c0cGtzbWIkaTNidTIEZTdZZmFCQnhjcWZ2cVBYVWpGUUSUUTIYybGZkVVZWVDY4c1RKSOY1RG5TbVV
qZ2RxZzRtU1M5cG1zZkRKUjNHN1RvSDBpVz1hVjdMVOXIWVhLbGXURHQWTFRBAGtZSWFhbXAxUWpWdis
rdX1HVXhWZEOWRESWWFNtK2IxcVI4cGwANGRkZ1gxTHAXTYy9kNj10c29kMHZzNWhHCcmU5eHU4bytmcEx
SMWNHaE5URDZaNTdDOUtNV1h1ZkpkT105NGIiOW9XxZDFST25TN3FIVFR6SGLtTXFpdmIPM2cwRGRWelWs
zV1FCaEJ6dEszNV1ILTmRPbmMATzNhY1M2ZkRaRmdLYVhMcOVKcDVyZHIsaUJxcDg5Y0pjcy9tN1R2czB
ya2pHZk40YjBrUG9abjNVSnVIT3JuWjIyeVAXZm12VXgrTzVnU3F1lY1YxbSt6U3VZT1ZocTdUV2IEaUx
WdmxqcGxMbGOWNKNMWFArMnFOdkdMSUwvMXZpbU1TZE1CZ3pTbOZaeXU2VHFkK2p6eGdzUGFWOUJIDCWV
1L05qWWs2djZsSz1jd21VYy9TVHRMMUhECE@zYjUSMnk3aDNUaHg1b3pLNj1ITHBZV3VBd2FxUzVjdjI
2cTdjZWI4AZWZWWWFSZVAZzaUZVOHpgMWtuU3daWEhNbW5DalkwT2dhbG83VVFMUONNM3FRUXIySCOYRI1A
3c3NYeDQ1WWw5MUI5ZUN1cDRtb1pvSCsxZkczeEQOdFQ3eDhrd31q0G53Yj11djI2VjBCNmQrNogoekt
2dWRBSDUzNOZqcX16TOhkSm5IRXV6bVhxL1dqeE9idk5NYnY3bmh5d3NYMmFWc1d@QzgrNDhhTGVhcEU
3cDV3S1ppMEEYQVFSVjVud1IORSt1SmMrYjYxa@FwcUlueEInbWQVNFY1UVAVbXQXxOEhEQzdzUkhmdG1
1dTVsbWhWMHIuLOFMWDIzMmIxZDRCRmM5EeDdWaTFjVIMydWZmME11iQjQ3cWV4eG1VajlRdXRZanVwZDN
OWUQ2YWIXQkINcmgrYXBOYk9Lck5GMSt1ZONhNHIpWEdmdO1QUHRWaWF2aFUzWU1PQUFudVVilL1IwNew
weU9TZUShZEU40EFwc1hGR2ZmMzB5bmhsSmdNNTFDVTZ2TjlFemducHZIQkZVeWlWcmF1UG13SjUzREY
1W1Rabm9tRU5NODVrT1VkMm9KaTIXcHIOT21ta2ZONHg@ekhmaVZGYzhEdjhOenVoTnFPaWRpbEd2QTZ
ER3V1WndPNzhBQVFUNmMNpRWs2K3J3NVZjdmp2cUSEWVBPbO1Vd2FLU2hyeEF1WEXxsa@g@YV11R2ZNWUR
JMTBXRjVUYTMxaFBKT2Z jVWhyVSOKbE10aTZjNmVsU11kQnBvNisrWWZgqeDYxbEdOZ1JtNE1ENXIKMWo
ZRmM9HSG5qRFNCTmFYWVVNTUX5TXN6S3BiN3RYcG9IZ1Bz0GgzV3AXTHpPOZKk5rNTRYeEMXdORHVIW1Zelh
ZZWZoNnovY0teVvmeoRUJIAYT1WUUdEellyMOxyVU1SakhFS2trN3phRktZUUEyaEdRVTF6Kzgl1TkZXcFh
Ecmt6M3Z4MTBHCcXhRNkJI6ZU51b@IrNW44azRuZWISaCtrMWhXZnhURJBEMUV5V1VZNW52K2RnNUXFLYXh
6dUNKRTBpc@hsMDIOUThhaDBtWHIxMkxhM20wZj13aWs5K3dMT1RNWS84Nk1Qbzh5aTMxT2Z4bVQ2UFd
vcUc5KORadWtZbmEINm1TWNQ1V1dTeTVXVKkExcndVeUpxWEFsbnpraWFpL2dIUBQ3UmtUeWlob2dBQUF
BQkpSVTVFcmtKZ2dnPTOiLCJzdXBwb3J0ZWRFeHR1bnNpb25zIjpbeyIpZCI6ImhtYWMtc2VjcmVOIiw
iZmFpbF9pZ191bmtub3duljpmYWxzZX0seyIpZCI6ImNYyZWRQCcm9OZWNOIiwiZmFpbF9pZ191bmtub3d
uIjpmYWxzZX1dLCIhdXRoZW50aWNhdGOyR2VOSW5mbyI6eyJ2ZXIzaWOucyI6WyIVMkZFVjIiLCIGSUR
PXzJfMCJdLCJI1eHR1bnNpb25zIjpbImNyZWRQcm9OZWNOIiwiaGlhYy1zZWNyZXQiXSwiYWFndWlkIjo
iMDEzMmQXMTBiZjR1INDIWOGEOMDNhYjRMNWYXMmVmZTUiLCIvcHRpb25zIjp7InBsYXQi0iJImYWxzZSI
sInJrIjoidHJ1ZSIsImNsaWVudFBpbiI6InRydWUiLCJ1cCI6INRydWUiLCI1diI6InRydWUiLCI1d1R
va2VuljoiZmFsc2UiLCJjb25maWciOiImYWxzZSJI9LCItYXhNc2dTaXplIjoxMjAwLCIwaW5VdkF1dGh
Qcm90b2NvbHMi01sxXSwibWF4Q3J1ZGVudGlhbENvAW50SW5MaXNOI joxNiwibWF4Q3J1ZGVudGlhbEl
kTGVUZ3RoIjoxMjgsInRyYW5zcGOydHMiOlsidXNiIiwibmZjI10sImFsZ29yaXRobXMiOlt7InR5cGU
10iJwdWIsaWMta2v5IiwiYWxnIjotN30seyJ0eXBlIjoicHVibGl jLWt1eSISImFsZyI6LTIIN31dLCI
tYXhBdXRoZW50aWNhdG9yQ29uZm1lnTGVUZ3RoIjoxMDIOLCIkZWZhdWx0Q3J1ZFByb3R1Y3Qi0jIsImZ
pcm13YXJI1VmVyc21vbiI6NX19LCIzdGFOAXNSZXBvcnRzIjpbeylzdGFOdXMi0iJGSURPXONFUIRIRk1
FRCISImVmZmVjdG1l2ZURhdGUiOiIyMDESLTAXLTAGINOseyJzdGFOdXMi0iJGSURPXONFULIRIRk1FRF9
MMSIsImVmZmVjdG12ZURhdGUiOiIyMDIWLTEXLTES5IiwiY2VydGlmaWNhdGlvbkR1c2NyaXBOb3Ii0i]
GSURPIEFsbGlhbmN1IFNhbXBsZSBGSURPMiBBdXRoZW50aWNhdGOyIiwiY2VydGlmaWNhdGVOdW1iZXT



101 IGSURPMjEWMDAYMDEIMTIyMTAWMSIsImNLIcnRpZmljYXRpb25Qb2xpY31WzZXIzaWOuIjoiMS4wL jE
iLCJjZXJI0aWZpY2F0aWouUmVxdWlyZW11lbnRzVmVyc21lvbiI6IFEUMCAXIN1dLCIQaW11T2ZMYXNOU3R
hdHVzQ2hhbmd1IjoiMjAx0SOWMSOWNCI9XX0

and finally we have to append another period (".") followed by the base64url-encoded signature.

EXAMPLE: JWT

eyJhbGciOiJFUzIINiIsInR5¢cCI6IkpXVCIsInglYyI6WyINSUIDWIRDQOFndWdBdO1CQWdIQkFUQUtC
Z2dxaGtqT1BRUURBakNCb3pFbk1DVUdBMVVFQXd3ZVIWaEJUVKINUINCT1IGTXpIR1IGVTFRZINVNVVS
VkpOU1VSS1FWUkZNU®13SUFZSktviklodmNOQVFrQkZoTmx1ROZOYOdAbFFHVjRZVzF3YkdVdVkyOXRN
U1F3RWdZRFZRUUtEQXRGZUdGAGNHeGXxJRT1TUnpFUU1BNEdBMVVFQ3d3SFJYaGhiWEJzW1RFTE1Ba@dB
MVVFQmMhNQ1ZWTXhDek FKQmdOVkJIBZ01BazFaTVJJdOVBWURWUVFIREFsWF1XdGxabWxsYkdRdOhoYO5N
akV3TkRFNULURXpOVEEzV2hjTk16RXdOREUzTVRFek5UQTNXakNCcFRFcE1DY@QdBMVVFQXd3Z1IWaEJU
VKINUINCT1IGTXpIRk5KUjA1SIRrY2dRMFZTVkVSRINVTKkIWRVVASWpBZOIna3Foa2l1HOXcwQkNRRVdF
M1YOWVcxd2IHVkFaWGhoY1hCclpTNWpiMjB4RkRBUOINT1ZCQWIONQzBWNF1XMXdiR1VnVDFKSE1SQXdE
Z11EV1FRTERBZEZ1R0ZOYOd4bE1Rc3dDUV1EV1FRROV3S1ZVekVMTUFrROEXVUVDQXdDVFZreEVqQVFC
ZO5WQKFjTUNWZGhhM1ZtYVdWc1pEQlpNQk1HQN1xR1INNND1BZOVHQONXRINNND1BdOVIQTBIQUIOUUpz
NndUcW14YytTK1ZEQWFqRmxQTmFOMTBLRVAKRTVqY1dPdm@2cXBPOVNEQUFNWNZiNEhIcnZzK1A1WVIw
SHITbFVQZHZLK3VFUWIkV2czMVA5dWpMREFXTUFrROEXVWRFA1FDTUFBAOhRWURWUjBPQkJZRUZMcXNh
cGNYVjRab1ZIQW5ScFBad1F1N115MjBNQWIHQONXRINNND1CQU1DQTBNQU1FVUNJUUM2N3phOEVIdX1S
aUtnTkRYSVAxczFhTHIzanpIOVdWWGZIeDRiSit6Q3NnSWAHL3RWQNVOTOpVVSt2dm9ISW8vb3RBVUF ]
SDViTkhQM3VJemlEUytQVFVjPSIsIk1ISUVIekNDQWd1ZOF3SUIBZO1CQWpBTkIna3Foa2lHOXcwQkFR
COZBRENCbXpFZk1CMEdBMVVFQXd3V1JWaEJUVKkINUINCT1IGTXpIR1IGVTFRZ1VrOVBWREVPTUNBRONT
CUMTSWIZRFFFSkFSWVRaWGhoY1hCc1pVQmx1ROZOYOd4bEXxtTnZiVEVVTUIIROEXVUVDZ3dMUlhoaGlY
QnNaU@JQVIWt jeEVEQUICZO5WQkFzTUIwWVjRZVzF3YkdVeEN6QUpCZO5WQKFZVEFsV1IRNUXN3Q1FZRFZR
UU1EQUpOV1RFU@®1CQUdBMVVFQnd3S1YyRnJaV1lpwW1ld4a®@1CNFhEVE14TURReEQURXhNelV3TjFVWERU
UTRNRGt3TkRFeE16VXdOMWI93Z2FNeEp6QWXCZO5WQkFNTUhrV11RVTFRVEVVZ1RVU1RNeUJVU1ZOVU1F
bE9WRVZTVFVWRVNVR1VSVEVpTUNBRONTcUATSWIZRFFFSkFSWVRaWGhoY1hCc1lpVQmx1ROZOYOd4bExt
TnZiVEVVTUJJIROGEXVUVDZ3dMUlhoaGJYQnNaU®IQVWt jeEVEQUICZO5WQkFzTUIWVjRZVZF3YkdVeEN6
QUpCZO5WQkFZVEF sVIRNUXN3Q1FZRFZRUUI1EQUpOV1RFU®1CQUdBMVVFQNnd3S1YyRnJaVlpwhld4a01lG
a3dFd11IS29aSXpgMENBUV1JS29aSXpgMERBUWNEUWABRUSHAW1CY11uR1FuVGpQMVITZmM3MGhzaGdi
aUkxWnRwd1E1bjZ4UkxBL1dXxMFBTQ2ZMbDVxUStyN2RsYOsxZDNyM3ZMYSt2bTZHNnZLSEdDUEV1VXpx
TXZNQzB3REFZRFZSMFRCQVV3QXdFQi96QWRCZO5WSFEORUZNUVVOazZGNFIKbkdHVkZ1KzAvY2Jad2Zy
WmQ3W1V3RFFZSktviwklodmNOQVFFTEJRQURNZO1CQUNUcDFmbTBGS2xXbVVOVHBSTHVZZzdtcHMOeFAv
Q0910GRuUYjMAdTFUTURWAUSUNCtDWmFpTT1BR30zMTNHRDIyaGpMR3JtUHVZbjg2d0dPS@kzSE9YyRXBz
R2RNbWZ5N3RUbUtYL2VNL2VTMOZFRFhabkU4M1BuUNWOGSX1CVCOMOHNHAVh5T3NGWNFXQnNZWZEJJSURS
ZENWRDRteE1RW1pPWNRUcmx2M1d2Q1FNQy9kc21jT3h1IM1FLWHZXSGk2UWIVUmh1YW1wM3JQbXdNZis®
SnBuSk8rSk1QcUFhVTFjQUg4ASFZzZnIMQU1vS3MxNDhgMitjdmIwYVdtc1QlcklvSC91lelZyUGFHLO1P
aUlncTc5dy91ZnVv2U2k1QVg4SitrRGOMUOVMM2Q1dO9naPpZQXFVcWNSeFhURUVOSO16RE®2aHphQLFG
aUFXd1RuOUlsV1dnbnRRYW1TWHZIK3R4YVRGOW1FbEh4VWY1SU5ZR1ZjaUNwenRTcnlkZUh2L@9DT1Im
Ny9MVnJpY@1TbG84UmgrTzN5UD1WKZzJI1TmYzWDhzUUpOdHVmc1FOYXFxMTh3aVhsaVRMdWZTbjAyL2cr
bWtoSVVpTktmVE9KcHZDakt1Q25DRmN4UVUyL1hUMOtoMOc4ZORKA3NPNkVWUmpNVUpONEFZS3plL2hF
VUN3RJjU1SUYybTNgSE1vQ3U4alZmajIeQ2VFWDVkbmZ2U3IrU1Z2TjVRQjBIWJALTTRybX1aWH1XxQmOw
ekszZ1IraUUwL1pwSW51dOxDN1grVzgyelhsbklrcGxIM1ErSnhkN2pmUTELU110RTILNnJ2Uk1UMDF3
MFASWNF5REY3a25HS3BSbHA3T3F4ZDM3YkQvV1ViV3BRN2dJIQWZzSk5INUtCTG93SEpGRmpXI119.ey]
SZWdhbEh1YWR1ciI6I1J1dHIpZXZhbCBhbmQgdXN1IGO9mIHRoaXMgQkxPQiBpbmRpY2FOZXMgYWN]jZXB



OYW5jZSBvZiBOaGUgYXBwcmOwcmlhdGUgYWdyZWVtZW50IGxVY2FOZWQgYXQgaHROCHM6LY9maWRvYWxX
saWFuY2Uub3InL211dGFkYXRhL211dGFkYXRhLWx1Z2FsLXR1cmlzLyIsIm5vIjoxNSwibmV4AdFVwZGF
0ZSI6IjIWMjAtMDMtMzAiLLCI1bnRyaWVzIjpbeyJhYW1kIjoiMTIzNCMINjc4IiwibWVOYWRhdAGFTAGF
0ZW11bnQiOnsibGVnYWXIZWFkZXIi0iJodHRwczovL2ZpZGO9hbGxpYW5jZS5vcmcvbWVOYWRhAGEVbWY
OYWRhdAGEtc3RhdGVtZW50LWx1Z2FsLWh1YWR1ci8ilLCIkZXNjcmlwdGlvbiI6IkZIRE8gQWxsaWFuY2U
gU2FtcGx1IFVBRiBBdXRoZW50aWNhdGOyIiwiYWFpZCI6IjEYMzQjNTY30CIsImFsdGVybmF@aXZ1RGV
zY3JpcHRpb252zIjp7InJ1LVIVIjoi0I RgNC4OLzQtdGAIFVBRiDQsNGDOYLQtdC9QYLQUNGEOLjQutC
wOYLQVtGAOLAgOL7RgiBGSURPIEFsbGlhbmN1IiwiZnItR1Ii0iJFeGVtcGx1IFVBRiBhdXRoZW50aWN
hdG9yIGRIIEZIRE8gQWxsaWFuY2UifSwiYXVOaGVudGljYXRvclZ1lcnNpb24i0jIsInByb3RvY29sRmF
taWx5IjoidWFmIiwic2NoZW1hIjozLCI1cHYi01t7Imlham9yIjoxLCItaW5vciI6MHOseyItYWpvcil
6MSwibWlub3Ii0jF9XSwiYXVOaGVudGljYXRpb25BbGdvcm1l0aGlzIjpbInN1Y3AyNTZyMV91Y2RzYV9
ZaGEyNTZfcmF3I10sInB1YmxpYOtleUFsZOFUZEVuY29kaW5ncyI6WyJ1Y2NfeDk2M19yYXciXSwiYXR
0ZXNOYXRpb25UeXBlcyI6WyJiYXNpY19mdWxsI1OsInVzZXIWZXIpZmljYXRpb25EZXRhaWxzIjpbW3s
idXN1lclZlcmlmaWNhdGlvbk11dGhvZCI6ImZpbmdlcnByaW50X21udGVybmFsIiwiYmFEZXNFIjp7InN
1bGZBdHR1c3R1ZEZBUiI6MCAWMDAWMiwibWF4UmMVOcmllcyI6NSwiYmxvY2tTbG93ZG93biI6MzAsIml
heFR1bXBsYXR1cyI6NX19XVOsImtleVByb3R1Y3Rpb24i0lsiaGFyZHdhcmUiLCIOZWUiXSwiaXNLZX1
SZXNOcmljdGVkIjpOcnV1LCItYXRjaGVyUHIvdGVjdGlvbiI6WyI@ZWUiXSwiY3I5cHRVU3RYZWSndGg
1i0jEyOCwiYXROYWNobWVudEhpbnQiOlsiaW50ZXJuYWwiXSwidGNEaXNwbGF5IjpbImFueSIsInR1ZS3J
dLCJOYORpc3BsYX1Db250ZW50VHIwZSI6Im1tYWd1L3BuZyIsInRjRG1zcGxheVBORONoYXJIhY3R1cml
zdGljcyI6W3sid21kdGgiOjMyMCwiaGVpZ2h@Ijo@ODAsImIpdER1cHROIjoxNiwiY29sb3JUeXBlIjo
yLCIjb2lwcmVzc21lvbiI6MCwiZmlsdGVyIjowlLCIpbnR1cmxhY2Ui0jBOXSwiYXROZXNOYXRpb25Sb29
0Q2VydG1maWNhdGVzIjpbIk1ISUNQVENDQWVPZOF3SUIBZO1KQU91ZXh2VTNPeTI3TUFVRONDcUATTTQ
5QkFNQO1Ic3hJREF1QmdOVkIBTU1GMU50Y1hCc1pTQkIkSFIsYzNSaGRHbHZiaUJTYjISME1SWXdGQV1
EV1FRSORBMUTVVIQSUVGc2IHbGhibU5sTVIFdOR3WURWUVFMREFOV1FVWWAWRMRITERFUB1CQUABMVV
FQnd3S1VHRNNieUJCYkhSdk1Rc3dDUV1EV1FRSURBSKRRVEVMTUFrROEXVUVCaE1DV1ZNdOhoYO5NVFF
3TmpFNE1UTXpNek15V2hjTk5ERXhNVEF6TVRNek16TX1XakI3TVNBAOhnWURWUVFEREJKVF1XMXdiR1V
NUVhSMFpYTjBZWFJIwY]jIOZ1VtOXZkREVXTUJRROEXVUVDZ3dOUmtsRVR5QkJiR3hwiVclalpURVINQTh
HQTFVRUN3d@1WVUZHSUZSWFJ5d3hFakFRQmdOVkIBY@1DVkJoYkc4Z1FXeDBiekVMTUFrROExVUVDQXd
DUTBFeEN6QUpCZO5WQkFZVEFsV1RNRmt3RXdZSEtviWk1l6ajBDQVFZSUtvink16ajBEQVFjRFFnQUVIOGhHh
2MkQWSFhhNTkvQmlwUTdSWmVoTCOGTUd6RMQXxUUINOXZBVXBPWjNham51UTKkOUFI3YU16SDMzb1lVTQnI
4ZkhZRHIXxTOJiNThweEdxSEpSeVgvNk5RTUUOAOhRWURWU]BPQkJZRUZQbOhBMONMaHhGYkMwSXQ3ekU
0dzhoazVFSi9NQjhHQTFVZE13UVINQMFBR1BVSEEZzQOx0eEZ1QzBIdDd6RTR30GhrNUVKLO1BdOdBMVV
kRXdRRk1BTUJIBZjh3Q2dZSUtvik16ajBFQXdIRFNBQXdSUUloQUowN1FTWHQ5aWhJYkVLWUtJanNQa33J
pVmRMSWAOZNNiRFNINOVYySmZ6cjRBaUIxb11DWmYwK3pINTVhUWVBSGpJekE5WGO2M3JydUF4Qlo5cHM
5€jJYTmxRPTOiXSwiaWNvbiI6ImRhdGE6aW1hZ2UvcG5n02Jhc2U2NCxpVkIPUncwS@dnb@FBQUFOU1V
ORVVNQUFBRThBQUFBdkNBWUFBQUNpd@pmYOFBQUFBWES5TUjBJIQXJzNGM2UUFBQUFSb1FVMUJBQUN4and
20F1RVUFBQUFKY@VoWmN3QUFEc@®1BQUE3REFjZHZXR1FBQUFhaFNVUkJWR2hEN1pyNWI4UmxHTWY5S3p
UQJjhBTS9ZRWhFM1c3cFFaY1dLS@JjbFNwSEFUbEVMQVIFN2tORUNDQTNGaldLMENLSINDRk1zS03jZ17
DRFAHTKVTZEFZaWR3Z2dnSkJpUm1NaEZjLzR3eTg40DR6dT10ZGXuR1RmWkpQMm4zbk8rKzg40TMzZnZ
1QkJ4K1BxQ3pKalRVdkIiTGIwVURXdkIJUSWIwYONTWNZYTENKWD1SMDVTazES5YmI1IYXRmNTK5ZkcrL2V
yQTUOMXEON2FQMUXMVmE5U@15Vk5VaThJaThkNWtHVHNpMzBORNY3YWk5bjdRW1BNd2JkeXMyZXJVM1h
NcVVkeTgrWmNhTm1HaW1FOH1YTjNSVWQzYTE4bkYwZ1Vsb3ZaKzBDVHpXcGQyVmorZU9tMWIFeXk2RHg
0aTVwVU1HV3Z1bzUwWNnEyMjdkdHVXQk11ZmZyNmOXcFYwR1BOTGhvdzE3NTFObTIXTHZQSDNyVnRXamZ
6NjZMZnFsOHRYNOZSbD1ZRINYc21Tc2ViOWN1TOdiWWs3TUS5VYOdQZzhac2INZT1lyZ1FVYWFWLOpNWD1
ZcWR6RENTdnAwalpIbVRazZz14N2IMSGNNb1RoYjE2ZUorbVZmUXE4eWFVW1FORzY@aVhaKzAva3E2dU9
aRk8wWUXRhdGRXS2ZYb1JROT1CajkxUjVPSUZuazU@ak4wbWtVaXFsTzNYRFcrTWwrOThtS@I2dFc3cld



WWmMNQYyswemcOdExyWWxVYzg2RTZ1RORqSU11Y1ZwY3VzZWFyZmdIWUdSazZicmhaVnIvSmNIem9vTDc
INTBgZWRMRXhvcFdjQXBpM1pVcWhiN@pMdnIWc1FVODF6a3pPUGV1bU1SWXZWdVFzWDdQYm1EUVk1SnZ
ab25mdEsrMVZZOEg5dXRANTMwaDBvYitqgbVIZcWo2b3VhWXZFZW5XL1dsWWpwOGN3Yk1tNjgydFB3cVc
XUjROai8yUBgxMO1SS11sNG1vWNZYcG1TcURYN2RYdFFIeGEVUEszLytCV3NLMWRUZOhIN1Y4dFFKM2]
3Rmt3cEZYyVUSRNTBzMXIzbGV2bTh6WmNXMTcrQkJhdzdLOGXxFSzVxemtZZWFyaz1BOHA3UDNHekRLK25
kMORRb3crN1VDOFNWT jgyaXV2MzhpbTdOdGFYdFYXxQ1ZxN1IndzRwa3NtYmRpM2J1MkRIN11mYUJCeGN
XZnZxUHJVakZRT1RRM]jJIsZmRVV1ZUNjhyVEpLRFVEbINtVWpnNZHFNNG1TUZz lwbXNmREpSMOC2VGIIMG1
XOWFWNOXXTEhZWEtsbFREADBMVEF@allJYWFtcDFRalZ2KytleUdVeFZkSjBET1ZYU20rYjFxUnhwbDg
OZGRmWDFMcDFPL2Q20XRzb2QwdnM1aEdyZT14dThvK2ZwTFIxYOdoT1REN101NOM5SO1XWGVmMSmRPWjk
OYmI5b3FkMVIPb1M3cUlUVHpIaW1NcW12Yk8zZzBEZFZ5azNXUUJoQnpOSzM1WUtOZESuYzhPM2FjUzZ
MRFpGZOthWEXxzRUpwNXJIkcmxpQnFwOD1jSmNzL203VHZzMHIrakdmTjRiMGtQb1lpuM1VKdU1Pcm5aMjJ
SUDFmbXZVeCtPNWATcWViVjFtK3pTdV10VmhxN1RXYKRpTFZ2bGpwbExsb3A2QOxYUCsycXR2ROxJITCS8
xdm1tSVNkTUInelNVvR1p5dTZUcWQranp4Z3NQYVY5QkNxZWUvTmpZazZ2NmxLOWN3aVVjLINUAGYXSER
WTTNiNTkyeTdoM1RoeDVveks20UhMcF1XdUF3YXFTNWN2MjZxN2N1Yjh1Z1ZZYVI1UDNpR1U4emoxa25
Td1pYSE1tbkNgWTBPZ2FsbzdVUWZTQOOzcVFRcjIIL1hGUDdzc1h4NDVZbDkxQnl1Q2VWNG1vWmIIKzF
mRzN4RDROVDd40Gt3eWo4bndiOWV2MjZWMEI2ZCs3SDR6S3Z1ZEFINTM3RmpxeXpPSGRKbkhFdXptWHE
vV2p4T232TklidjduaH13c1gyYVZzV3RDOCsOOGFMZWFwWRTAwWNXdLWmkwQTIBUVIWNW52UjRFK3VKYyt
iNjFrQXBxSW54QmdtZC80VjVRUC9tdDE4SERDN3NSSGZObWVINWXxtaFYwcm4vQUxYMjMyYnFKNEJGbkR
AN1ZpMWNXUZzJ1ZmYwSWICNDdxZXh4bVVqOVF1dF1qdXBkM3RZRDZhY1dCQklyaCthcE5iTOtyTkYxK3V
NQ2EOcm1YR2Z3TVBQAFZpYXZoVTNZTU9BQW51VWIVUJA3TDB5TINIT2FkRTg4QXBzWEZHZmY zMH1uaGx
KZ@®O1MUNVNNZOOUV6Z25wdkhCR1V5aVZyYWVQaXdKNTNERjVaVFpub21FTmc4ANWtOVWQybOppMldwcjR
PbW1rzZk40eDR6SGZpVkZFOER20E56dWhOcU9pZG1lsR3ZBNkRHAWVad@830EFBUWA2Y21FazYrcnclVmN
2anZxTkRZUE9SvSVV3YUtTaHJ4QXVYTGxrSDRhWXVHZk1ZRGMXMFAGNVRhMzFoUEpPZmNVaHIVLepsSUS
pNMM2ZWxSWWRCcG82KytZZmp4NjFsRO5mUmOOTUQLckoxajNGbOdIbmpEUBIOYXIZVWANTHINC3pLcGI
3dFhwb®hmUHM4aDNXcDFMek5mTms1INFh4QzF3REdAVbV16WF11Zmg2ei9jS3RWbTRFQnNhhOVZRROR6WXI
ZTHIVTVIQSEVLa2s3emFGS11RQTIJoR1FVMXorODVOR1dwWERya3ozdngxMEdxeFE2QnplTmIvQmsilbjh
rNG51Y1JoK2sxaFdmeFRGMEQXRX1XVXM1bnYrZGdRcUtheHp1Q2RFMG1zSGwwMk5ROGFOMG1YCcjEYTGE
zbTBmOXdpazkrd@xOVE1ZLzg2TVBVOH1pMzFPZnhtVDZQV29xRzkrRFplalluYTU2bVNadDVXVIN5NXF
WQTFyd1V5SnFYQWxuemtpYWkvZOhTRDdSalR5aWhvZOFBQUFCS1IVNUVya®pnZ2c9PSJI9LCIzdGFOAXN
SZXBvcnRzIjpbeylzdGFOdXMiOiJGSURPXONFUIRIRk1FRCIsImVmZmVjdGl12ZURhdGUiOiIyMDEOLTA
XLTAOIN1dLCIOaW11T2ZMYXNOU3RhdHVZzQ2hhbmd1IjoiMjAXNCOWMSOWNCI9LHsiYWFndW1lkIjoiMDE
ZMMQXMTAtYmYOZSOOMjA4LWEOMDMtYWIOZ jVMMTI1ZmU1IiwibWVOYWRhAGFTAGFOZW11bnQiOnsibGV
NYWXIZWFkZXIi0iJodHRwczovL2ZpZGOhbGxpYW5jZS5vecmcvbWVOYWRhAGEVbWVOYWRhdAGEtc3RhdGV
tZW50LWx1Z2FsLWh1YWR1ci8ilCIkZXNjcmlwdGlvbiI6IkZIRE8gQWxsaWFuY2UgU2FtcGx1IEZIRES
yIEF1dGhlbnRpY2FOb3IiLCIhYWd1aWQiOiIwMTMyZDEXMC1iZjR1LTQyMDgtYTQwMy1hYjRmNWYxXxMmV
mZTUiLCJhbHR1cm5hdG12ZUR1c2NyaXBOaWOucyI6eyJydS1SVSI6ItCFOYDQUNC8OLXRgCBGSURPMiD
QsNGDOYLQtdC90YLQUNGEOL jQutCwOYLQVtGABLAEOL7RgiBGSURPIEFsbG1hbmN1IiwiZnItR1Ii0iJ
FeGVtcGx1IEZIRE8YIGF1dGhlbnRpY2FOb3IgZGUgRk1ETYBBbGXpYW55ZSIsInpoLUNOIjoi5L6G6Ie
gRk1ETyBBbGxpYW5jZeeahOekuuS-i0ZIREBy6Lqr5Lu96amX6K235ZmoIn@sInByb3RvY29sRmFtalx
51j0iZmlkbzIilCJIzY2h1bWEiOjMsImF1dGhlbnRpY2F@b3IWZXJzaWOuIljolLCJI1cHYi0lt7Im1lham9
yIjoxLCItaW5vciI6MH1dLCIhdXRoZW50aWNhdGlvbkFsZ29yaXRobXMi01lsic2VjcDIINNIxXX2V]jZHN
hX3NoYTI1IN19yYXciLCJyc2Fzc2FfcGtjc3YXxNV9zaGEyNTZfcmF3I10sInB1YmxpYOtleUFsZOFuUZEV
uY29kaW5ncyI6WyJjb3N1I10sImFOAGVzdGFOaWOUVHIWZXMi01siYmFzaWNfZnVsbCIdLCI1c2VyVmV
yaWZpY2F@aW9uRGVOYW1scyI6W1t7InVzZXIWZXIpZmljYXRpb25NZXRob2Qi0iJub251Inl1dLFt7InV
ZZXIWZXIpZmljYXRpb25NZXRob2Qi0iJwecmVzZW5jZV9pbnR1cm5hbCI9XSxbeyJ1c2VyVmVyaWZpY2F
0aWouTWVOaGOkIjoicGFzc2NvZGVFZXhOZXJuYWwilCIjYURLc2MiOnsiYmFzZSI6MTAsImlpbkx1bmd



0aCI6NH19XSxbeyJ1c2VyVmVyaWZpY2FOaWOuTWVOaGOkIjoicGFzc2NvZGVFZXhOZXJuYWwilCIFYUR
1c2MiOnsiYmFzZSI6MTAsImlpbkx1bmd@aCI6NH19LHsidXN1c1ZlcmlmaWNhdGlvbk11dGhvZCI6InB
yZXN1bmN1X21udGVybmFsIn1dXSwia2V5UHIvdGVjdGlvbiI6WyJoYXJkd2FyZSIsInN1Y3VyZV91bGV
tZW50110sIm1hdGNoZXIQcm90ZWNOaWOUI jpbIm9uX2NoaXAiXSwiY3I5cHRVU3RYyZW5ndGgiOjEyOCw
1YXROYWNobWVudEhpbnQi01lsiZXh@ZXJuYWwilCJI3aXJ1ZCIsIndpcmVsZXNzIiwibmZjI10sInRjRG1
zcGxheSI6W10sImFOdGVzdGFOaWOuUmM9VdEN1cnRpZmljYXR1cyI6WyINSUIDUFRDQOF1T2dBde1CQwWd
JSkFPAWV4d1UzT3kyd@1BbodDQ3FHUOOOOUIBTUNNSHN4SURBZUINT1ZCQUINRjFOaGIYQnNaU®ICZEh
SbGMzUmhkR2x2Ym1CU2IyOTBNU113RkFZRFZRUUtEQTFHU1VSUE1FRNNiR2x0Ym10bE1SRXdEd11EV1F
RTERBaFZRVV1nVkZkSEXERVNNQkFHQTFVRUJI3dOpVROZzYn1CQmIIUNZNUXN3Q1FZRFZRUUI1EQUPEUVR
FTE1Ba@dBMVVFQMhNQ1ZWTXdIaGNOTVRRAO5qRTRNVE16TXpNeVdoYO50REVATVRBek1UTXpNek15V2p
CNO1TQXdIZ11EVIFRRERCZFRZVzF3YkdVZ1FYUjBaWE4wWVhScGIyNGdVbT12ZERFVO1CUUdBMVVFQ2d
3T1JrbEVUeUJCYkd4cF1XNWpaVEVSTUE4ROEXVUVDd3dJIV1VGRO1GU1hSeXd4RWpBUUINT1ZCQWNNQ1Z
CaGJHOGARV3gwYnpFTE1Ba@dBMVVFQOF3Q1EwRXhDekFKQmdOVkIBWVRBbFZUTUZrdoV3WUhLblpJemo
WQOFRWU1Lb1pJemowREFRYORRZOFFSDhodjJEMEhYYTUS5LOJtcFE3UlplaEwvRk1HekZkMVFCZz12QVV
wT1lozYWpudVESNFBSN2FNekgzM25VU@Iy0GZIWURYycU9CYjU4dcHhHcUhKUN1YLzZOUU1FNHdIUV1EV1I
WTOICWUVGUGOIQTNDTGh4RmIDME1ON3pFNHc4aGs1RUovTUI4ROEXVWRIA1FZTUIhQUZQbOhBMONMaHh
GYkMwSXQ3ekUo@dzhoazVFSi9NQXdHQTFVZEV3UUZNQU1CQWY4dONnWU1LblpJemowRUF3SURTQUF3ULF
JaEFKMDZRU1hOOW1oSWIFS11LSWpzUGtyaVZKTEIndGZzYKRTdTdFckpmenIOQW1CcW9ZQ1lpmMCt6STU
1YVF1QUhgSXpBOVhtNjNycnVBeEJaOXBz0OXoyWE5sUT@9I110sImljb24i0iJkYXRhOm1tYWd1L3BuZzt
iYXNINjQsaVZCT1I3MEtHZ29BQUFBT1NVaEVVZOFBQUU4QUFBQXZDQV1BQUFDaXdKZmNBQUFBQVhOU1I
wSUFyczRjN1FBQUFBUM5SRVTFCQUFDeGp3djhZUVVBQUFBSmMNFaFpjdoFBRHNNQUFBNORBY2R2cUdRQUF
BYWhTVVICVkdoRDdacjVieFJsRO1mOUt6VEI4QUOVIWUVORTIXN3BRWMNXSOtCY2xTcEhBVGXFTEFSRTd
rTkVDQOEZzRmtXSzBDSOtTQOZIcotCY2dWQORXRO5FU2RBWIW1kd2dnZ@pCaVIpTWhGYy80d3k40DgeenU
5TmRsbkdUZ1pKUDJuM25PKys40DkzM2Z2ZUJCeCtQcUN6SmtUVXZCYkxtcFVEV3ZCVE1tcGNDU1p2WEX
DZFg5UjA1U2sxOWIiNWFOZjUS0WZHKY91ckEINDFXNDdhUDFMTFZhOVNJeVZOViWk4SWk4ZDVrR1RzaTM
WTKZ2N2FpOW43UVpQTXdiZH1zMmVyVTIYTXFVZHk4K1pjYU5tR21tRTh5WE4zU1VKM2EXOG5GMGZVbGY
2WiswQ1R6V3BkM1ZgK2VPbTFiRX15NkRANGk1cFVNR1d2ZW81MDZXxMjI3ZHR1VOIIdWZmcjZvV3BWMEZ
QTkxob3cxNzUxTmOyMUx2UEgzc1ZOV2pmejY2TGZxbDhOWDAGUmwWSWUZTWHNtU3N1Yj1jZUSHY11rNe1
OVWNHUGCc4AWnNiTWU5cmZRVWFhVi9KTVg5c3FkekRDU3ZwMGtaSG1UWmc5eDdiTEhjTW5UaGIXNmVKK21
WZ1FxOH1hVVpRTkc2NG1YWiswL2tXNnVPWkZPMFFOYXRkVOtmWG5SUTKk5Qmo5MVI1TO1Gbms INGpOMG1
rVW1xbE8zWERXKO1sKzk4bUtCNnRXN3IXcFpjUGMrMHpnNHRMc11sVWMANKU2ZUdEak1NdWIWCcGN1c2V
hcmZnSV1HUms2YnJoW1lZyL@pjSHpvbOw3NTUwamVkTEVAb3BXYOFwaTJaVXFodTdKTHZyVnNRVTgxemt
6T1B1ZWINU112VnVRc1g3UGIpRFFZNUp2WmOuZnRLKZzFWNThIOXVOeDUzMGgwb2Iram1SWXFgqNmo1YV1
2RWVuVy9XbF1qcDhjd2INbTY4MnRQd3FXMVIOdGovMINIMTNIUkpZbDRtb1p2WHBpU3FECjdkWHRRSHN
hL1BLMy8rQ1dzSzFkVGdIdTZWOHRRS jNid®Zrd3BGc1VPUTUwczFyM2x1dm@4elpjcTE3KOICYXc3Szh
sRUs1cXprWWVhcms5QThwN1AzR3pESytuZDNEUW93KzZVQzhTVk44Mm11djM4aW@3TnRhWHRWMUNWCTZ
SZ3c0cGtzbWIkaTNidTIEZTdZZmFCQnhjcWZ2cVBYyVIWpGUUSUUTIybGZkVVZWVDY4c1RKSOY1RG5TbVV
qZ2RxZzRtU1M5cG1zZkRKUjNHN1RvVSDBpVz1hVjdMVOXIWVhLbGXURHQWTFRBAGtZSWFhbXAXUWpWdis
rdX1HVXhWZEowRESWWFNtK2IxcVI4cGwANGRkZ1gxTHAXTYy9kN]j10c29kMHZzNWhHcmU5eHU4bytmcEx
SMWNHaE5URDZaNTdDOUtNV1h1ZkpkT105NGIiOW9XZDFST25TN3FIVFR6SGLETXFpdmIPM2cwRGRWeWs
zV1FCaEJ6dEszNV1LTmRPbmM4ATzNhY1M2ZkRaRmdLYVhMcOVKcDVyZHIsaUJIxcDg5Y0pjcy9tN1R2czB
ya2pHZk40YjBruG9abjNVSnVIT3JulWjIyeVAXZm12VXgrTzVnU3F1Y1YxbSt6U3VZT1ZocTdUV2IEaUx
WdmxqcGxMbGOWNKNMWFArMnFOdkdMSUwvMXZpbU1TZE1CZ3pTbOZaeXU2VHFkK2p6eGdzUGFWOUJIDCWV
1L85qWWs2djZsSz1§d21VYy9TVHRMMUhECE@ZzYjU5Mnk3aDNUaHg1b3pLNj1ITHBZV3VBd2FxUzVidjI
2cTdJZWI4AZWZWWWFSZVAzaUZVOHpgMWtuU3daWEhNbW5DalkwT2dhbG83VVFmUONNM3FRUXIySCOYRI1A
3c3NYeDQ1WWw5MUJ5ZUN1cDRtb1pvSCsxZkczeEQOdFQ3eDhrd31q0G53Yj11djI2VjBCNmQrNegoekt



2dWRBSDUzN@ZqcX16TOhkSm5IRXV6bVhxL1dqeE9idk5NYnY3bmh5d3NYMmFWc1d@QzgrNDhhTGVhcEU
3cDV3S1ppMEEYQVFSVjVud1IORSt1SmMrYjYxa@FwcUlueEInbWQVNFY1UVAVbXQxOEhEQzdzUkhmdG1
1dTVsbWhWMHJuL@FMWDIzMmIXxZDRCRm5EeDdWaTFjV1MydWZmME1iQjQ3cWV4eG1lVajlRdXRZanVwZDN
OWUQ2YWIXQkINcmgrYXBOYkILck5GMSt1ZONhNHIpWEdmd@1QUHRWaWF2aFUzWU1PQUFudVVilL1IwNew
weU9TZUShZEU40EFwc1hGR2ZmMzB5bmhsSmdNNTFDVTZ2Tj1FemducHZIQkZVeWlWcmF1UG13SjUzREY
1W1Rabm9tRU5nODVrT1VkMm9KaTIXcHIOT21ta2ZONHgOekhmaVZGYzhEdjhOenVoTnFPaWRpbEd2QTZ
ER3V1WNndPNzhBQVFUNmNpRWs2K3J3NVZjdmp2cUSEWVBPbO1Vd2FLU2hyeEF1WEXxsa@g@YV11R2ZNWUR
JMTBXRjVUYTMxaFBKT2ZjVWhyVS9KbE10aTZ jNmVsU11kQnBvNisrWWZgeDYxbEdOZ1JtNE1ENXIKMWo
ZRM9HSG5qRFNCTmFYWVVNTUX5TXN6S3BiN3RYcG9IZ1Bz0GgzV3AXTHpOZKk5rNTRYeEMXdORHVIW1Zelh
ZZWZoNnovY@toVmeoRUJAYT1WUUdEellyMOxyVU1SakhFS2trN3phRktZUUEyaEdRVTF6KzglTkZXcFh
Ecmt6M3Z4MTBHcXhRNkJ6ZU51b0@IrNW44azRuZWISaCtrMWhXZnhURFBEMUV5V1VZNW52K2RnNUXFLYXh
6dUNKRTBpc@OhsMDIOUThhaDBtWHIXxMkxhM20wZj13aWs5K3dMT1RNWS84Nk1Qbzh5aTMxT2Z4bVQ2UFd
vcUc5KORadWtZbmEINm1TWNQ1V1dTeTVxVKkExcndVeUpxWEFsbnpraWFpL2dIU@Q3UmtUeWlob2dBQUF
BQkpSVTVFcmtKZ2dnPTOiLCJzdXBwb3J0ZWRFeHR1bnNpb25zIjpbeyIpZCI6ImhtYWMtc2VjcmVOIiw
iZmFpbF9pZ191bmtub3duljpmYWxzZX0seyJpZCI6ImNYyZWRQcmOOZWNOIiwiZmFpbF9pZ191bmtub3d
uljpmYWxzZX1dLCIhdXRoZW50aWNhdGOyR2VOSW5mbyI6eyJ2ZXJzaWOucyI6WyIVMkZFVjIiLCIGSUR
PXzJfMCJdLCJI1eHR1bnNpb25zTjpbImNyZWRQcm9OZWNOIiwiaGlhYy1zZWNyZXQiXSwiYWFndWlkIjo
iMDEzMmQXMTB1ZjR1INDIWOGEOMDNhYjRMNWYXMmVmZTUiLCIvcHRpb25zIjp7InBsYXQi0iJImYWxzZSI
sInJrIjoidHJ1ZSIsImNsaWVudFBpbiI6InRydWUiLCJ1cCI6INRYydWUilLCI1diI6InRydWUiLCI1d1R
va2VuIljoiZmFsc2UilLCJIjb25maWciOiImYWxzZSJI9LCItYXhNc2dTaXplIjoxMjAwLCIwaW5VdkF1dGh
Qcm90b2NvbHMi01sxXSwibWF4Q331ZGVudGlhbENvdAW50SW5MaXNOI joxNiwibWF4Q331ZGVudGlhbEl
kTGVUZ3RoIjoxMjgsInRyYW5zcGO9ydHMiOlsidXNiTiwibmZjI10sImFsZ29yaXRobXMiOlt7InR5cGU
i0iJwdWJIsaWMta2V5IiwiYWxnIjotN30@seyJ@eXBlIjoicHVibGljLWt1eSIsImFsZyI6LTIIN31dLCI
tYXhBAXRoZW50aWNhdG9yQ29uZm1nTGVuZ3RoIjoxMDIOLCIKkZWZhdWx0Q3J1ZFByb3R1Y3Qi0jIsImZ
pcm13YXJI1VmVyc21vbiI6NX19LCIzdGFOAXNSZXBvcnRzIjpbeylzdGFOdXMi0iJGSURPXONFU1RIRk1
FRCISImVmZmVjdG1l2ZURhdGUiOiIyMDESLTAXLTAGINO@seyJzdGFOdXMi0iJGSURPXONFULIRIRk1FRF9
MMSIsImVmZmVjdGl2ZURhdGUiOiIyMDIWLTEXLTE5IiwiY2VydGlmaWNhdGlvbkR1c2NyaXBOb3I1i0iJ
GSURPIEFsbG1hbmN1IFNhbXBsZSBGSURPMiBBdXRoZW50aWNhdGOyIiwiY2VydGlmaWNhdGVOdW1iZXI
101JGSURPMjEWMDAYMDEIMTIyMTAWMSISImN1cnRpZmljYXRpb25Qb2xpY31WZXJIzaW9uIjoiMS4wL JE
1L CJjZXJI0aWZpY2F@aWouUmVxdWlyZW11bnRzVmVyc21vbiI6IjEUMC4XxIn1dLCIOaW11T2ZMYXNOU3R
hdHVzQ2hhbmd1IjoiMjAXxOSOWMSOWNCIOXX0. -kclwrorJAl6bxLXXzeDkFEOCsbKAy2WDEzoCY-Aej_
NObWIOAmhpHGxSa3CXgmwFwgAuy230Eq_BHTO_RshsA

The line breaks are for display purposes only.

The signature in the example above was computed with the following ECDSA key

EXAMPLE: ECDSA KEY USED FOR SIGNATURE COMPUTATION
----- BEGIN CERTIFICATE---—

MIICZTCCAgugAwIBAgIBATAKBEgqhkjOPQQDAjCBozENMCUGALUEAWWERVhBTVBM
RSBNRFMzIFRFU1QgSUSURVINRURIQVRFMSIWIAYIKoZIhvcNAQKBFhN1eGFtcGx1
QGVA4YW1wbGUuY29tMRQWEgYDVQQKDAtFeGF t cGx1IE9SRZEQMA4GALUECwwHRXhh
bXBsZTELMAKGA1UEBhMCVVMxXCzAIBgNVBAgMAk1ZMRIWEAYDVQQHDALXYWt1Zml1
bGQwHhCNMj EWNDE5SMTE ZNTA3WhcNMz EWNDE 3MTEZNTA3WjCBpTEpMCcGA1UEAWWE
RVhBTVBMRSBNRFMzIFNIRO5ITkcgQOVSVE1GSUNBVEUXI jAgBgkqhkiGOwOBCQEW



E2VAYW1wbGVAZXhhbXBsZS5jb20xFDASBgNVBAoOMCOVAYW1wbGUET1IHMRAWDEYD
VQQLDAdFeGFtcGx1MQswCQYDVQQGEwWIVUZELMAKGA1UECAWCTVKXEjAQBENVBACM
CVdha2VmaWVsZDBZMBMGBYqGSM49AgEGCCqGSMA9AWEHAGTIABNQIs6wTqixc+S+V
DAajF1PNat10KEWJE5jcWOvm6qpO9SDAAMZvb4AHHrvs+P5YRpHrS1UPdvK+uEQbd
Wg31P9ujLDAqMAKkGA1UdEWQCMAAWHQYDVROOBBYEFLqgsapcXV4ZoVHANRpPZwQe7
Yy20MAoGCCqGSM49BAMCAOEAMEUCIQC67za8ETIuyRiKgNDXIP1slalr3jzHOWVXF
Hx4bJ+zCsgIgG/tVBut0JUU+vvoHIo/otAUACH5bNHP3uIziDS+PTUc=

----- END CERTIFICATE---— -----BEGIN EC PRIVATE KEY---—
MHcCAQEEIFNpFhJvod3jKvbrLLzKTWKFxzaZ417kMchx3NyytQYUoAoGCCqGSM49
AwEHoUQDQgAE1AmzrBOgLFz5L5UMBgMWU81g3XQoRYKTmNXY6+bqqk71IMAAXMOV
gceu+z4/1hGketKvQ928r64RBt1laDfU/2w==

----- END EC PRIVATE KEY---—

The root certificate to validate certificate path in the X5C is:

EXAMPLE: CERTIFICATE PATH ROOT CERTIFICATE

----- BEGIN CERTIFICATE---—
MIIGGTCCBAGgAwWIBAgIUdTIqLX0sVMRe810sLmHd3mZovQOwDQYJIKoZIhvcNAQEL
BQAwgZ s xHzAdBgNVBAMMF kVYQU1QTEUgTURTMYBURVNUIFJIPT1QxIjAgBgkqhkiG
9wOBCQEWE2V4YW1wbGVAZXhhbXBsZS5jb20xFDASBgNVBAOMCOVAYW1wbGUgT1JH
MRAwDgYDVQQLDAdFeGFtcGx1MQswCQYDVQQGEwIVUzELMAKGALIUECAWCTVkKXEJAQ
BgNVBAcMCVdha2VmaWVsZDAeFwOyMTAGMTkxMTMIMDdaFw@@ODASMDQXMTM1MDda
MIGbMR8wWHQYDVQQDDBZFWEFNUEXFIE1EUzMgVEVTVCBSTOOUMSIWIAYJKoZIhvcN
AQkBFhN1eGFtcGx1QGV4YW1wbGUuUY29tMRQWEgYDVQQKDAtFeGFtcGx1IE9SRZEQ
MA4GA1UECwWwHRXhhbXBsZTELMAKGALUEBhMCVVMxCzAJBgNVBAgMAk1ZMRIWEAYD
VQQHDALXYWt1Zm11bGQwggIiMAOGCSqGSIb3DQEBAQUAA4ICDWAWEEIKAOICAQDD
JF5wyEWUhwDHsZosGdGFTCcI677rW881vV+UfW38J+K2ioFFNeGVsxbcebK6AVOi
CDPFj@974IpeD9SFOhwAHoDuU/LCFXdQWp8ZgQ91ULYWoW807NNSp@1nbN9zma06/
xKNCa@bz jmXoGqglqnP1AtRcWYvXOSKZylrcPeDv4Dhcpdp6W72fBwOeWIqOhsrl
tuY2/N8ItBPiGO3EX72nACq4nZ]/nAIcUbER8STSFPPzVE97TvShsi1FD8a0611W
kR/QkreAGjMI++GbB2Qc1nN9Y/VEDbMDhQtxXQRdApFwubTjejkNOhKOtF3B71Yrw
Irng3V9RoPMFdapWMzS1I+WWHog@oTj1PqwIDDg7+2z1I6vSDeVWAMKromqiwlOGN
zgBopIjd91RWkRtt2kQSPX9XxqS4E1gDDr8MKbpM3JuubQtNCg9D7Ljvbz6vwvUr
bPHH+0REvVucspOPZ5PpizloepGIcLFxDQqCulGY2n7Ah10J0FXJIqOFCakK3TWHWBY
ZsaY5DgBuUvdUrwtgZNg2eg2omWXEepiVFQn3Fvj43Wh2npPMgIe5POrwncXvROxX
aczd4rtajKSlucoB9b9iKgM2+M1ly/FDIgVF1fWEHWK7YdzxM1gOeldeV/kqRUSPE
UlLU9a2EwWdOErrPbPKZmIfbs/L4B3k4ze jMDH3Y+ZwIDAQABOoIMWUTAdBENVHQAE@1UlhhMz /Rgr



1k2gyA@a9tF8+awCeanYt51z18Y00F1roU1SQ5UQwaszqqZgbrf4e8fRuU2TXNx4
zk+ImE7WRB44f6mSD746ZCBRogZ/SA5]jUBU+0Pe4/sEtERWRcQD+fXgce9ZENO+p
eyJIKAs15Rm2Bmgyg5IoyWwSG5W+WekGyEokpslou2Yc6EjUj5ndZWz5EiHALIQ74
hNfDoCZIxVVLU3Qbp8a@S1bmsoT2]0sspIbtzUg=

----- END CERTIFICATE---—

The FIDO Server MUST follow these processing rules:

1. Download and cache the root signing trust anchor from the respective MDS root location e.g.
More information can be found at https://fidoalliance.org/metadata/

2. To validate the digital certificates used in the digital signature, the certificate revocation
information MUST be available in the form of CRLs at the respective MDS CRL location e.g.
More information can be found at https://fidoalliance.org/metadata/

3. The FIDO Server MUST be able to download the latest metadata BLOB object from the well-
known URL when appropriate, e.g. https://mds.fidoalliance.org/. The nextUpdate field of the
Metadata BLOB specifies a date when the download SHOULD occur at latest.

4. If the x5u attribute is present in the JWT Header, then:

1. The FIDO Server MUST verify that the URL specified by the x5u attribute has the same
web-origin as the URL used to download the metadata BLOB from. The FIDO Server
SHOULD ignore the file if the web-origin differs (in order to prevent loading objects from
arbitrary sites).

2. The FIDO Server MUST download the certificate (chain) from the URL specified by the x5u
attribute [JWS]. The certificate chain MUST be verified to properly chain to the metadata
BLOB signing trust anchor according to [RFC5280]. All certificates in the chain MUST be
checked for revocation according to [RFC5280].

3. The FIDO Server SHOULD ignore the file if the chain cannot be verified or if one of the
chain certificates is revoked.

The requirements for verifying certificate revocation, are only applicable to the MDS
BLOB payload certificates. It is up to the server vendors whether to enforce CRL check
for the certificates in the individual metadata statements.

5. If the x5u attribute is missing, the chain should be retrieved from the x5c attribute. If that attribute
is missing as well, Metadata BLOB signing trust anchor is considered the BLOB signing
certificate chain.

6. Verify the signature of the Metadata BLOB object using the BLOB signing certificate chain (as
determined by the steps above). The FIDO Server SHOULD ignore the file if the signature is


https://fidoalliance.org/metadata/
https://fidoalliance.org/metadata/

invalid. It SHOULD also ignore the file if its number (no) is less or equal to the number of the last
Metadata BLOB object cached locally.

7. Write the verified object to a local cache as required.

8. lterate through the individual entries (of type MetadataBLOBPayloadEntry). For each entry:

1. Ignore the entry if the AAID, AAGUID or attestationCertificateKeyldentifiers is not relevant to
the relying party (e.g. not acceptable by any policy)

2. Check whether the status report of the authenticator model has changed compared to the
cached entry by looking at the fields time0fLastStatusChange and statusReport.

Update the status of the cached entry. It is up to the relying party to specify behavior for
authenticators with status reports that indicate a lack of certification, or known security
issues. However, the status REVOKED indicates significant security issues related to such
authenticators.

Authenticators with an unacceptable status should be marked accordingly.This
information is required for building registration and authentication policies included in the
registration request and the authentication request [UAFProtocol].

3. Update the cached metadata statement.

This section is not normative.
This section describes the key considerations for designing this metadata service.
Need for Authenticator Metadata

When defining policies for acceptable authenticators, it is often better to describe the required
authenticator characteristics in a generic way than to list individual authenticator AAIDs. The
metadata statements provide such information. Authenticator metadata also provides the trust
anchor required to verify attestation objects.

The metadata service provides a standardized method to access such metadata statements.
Integrity and Authenticity

Metadata statements include information relevant for the security. Some business verticals might
even have the need to document authenticator policies and trust anchors used for verifying
attestation objects for auditing purposes.



It is important to have a strong method to verify and proof integrity and authenticity and the freshness
of metadata statements. We are using a single digital signature to protect the integrity and
authenticity of the Metadata BLOB object and all metadata statements.

Organizational Impact

The FIDO Alliance has control over the FIDO certification process and authentication vendors
provide the metadata as part of that process. With this metadata service, the list of known
authenticators and their metadata statements need to be updated, signed and published regularly. A
single signature needs to be generated in order to protect the integrity and authenticity of the
metadata BLOB object and all embedded metadata statements.

Performance Impact
Metadata BLOB objects and metadata statements can be cached by the FIDO Server.
The update policy can be specified by the relying party.

The metadata BLOB object includes a date for the next scheduled update. As a result there is no
additional impact to the FIDO Server during FIDO Authentication or FIDO Registration operations.

High Security Environments

Some high security environments might only trust internal policy authorities. FIDO Servers in such
environments could be restricted to use metadata BLOB objects from a proprietary trusted source
only. The metadata service is the baseline for most relying parties.

Extended Authenticator Information

Some relying parties might want additional information about authenticators before accepting them.
The policy configuration is under control of the relying party, so it is possible to only accept
authenticators for which additional data is available and meets the requirements.
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§
dictionary MetadataBLOBPayloadEntry {
AAID aaid;
AAGUID aaguid;
DOMString| ] attestationCertificateKeyIdentifiers;
MetadataStatement metadataStatement;

BiometricStatusReport[] biometricStatusReports;

required StatusReport|[] statusReports;

required DOMString timeOfLastStatusChange;
DOMString roguelListURL;
DOMString roguelListHash;

}s

dictionary BiometricStatusReport {

required unsigned short certlLevel;

required DOMString modality;

DOMString effectiveDate;

DOMString certificationDescriptor;
DOMString certificateNumber;

DOMString certificationPolicyVersion;
DOMString certificationRequirementsVersion;

}s
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dictionary StatusReport {

required AuthenticatorStatus status;

DOMString effectiveDate;

unsigned long authenticatorVersion;

DOMString certificate;

DOMString url;

DOMString certificationDescriptor;
DOMString certificateNumber;

DOMString certificationPolicyVersion;
DOMString certificationRequirementsVersion;

}s

enum AuthenticatorStatus {

}s

"NOT_FIDO_CERTIFIED",

"FIDO_CERTIFIED",

"USER_VERIFICATION_BYPASS",

"ATTESTATION_KEY_COMPROMISE",

"USER_KEY_REMOTE_COMPROMISE",

"USER_KEY_PHYSICAL_COMPROMISE",

"UPDATE_AVAILABLE",

"REVOKED",

"SELF_ASSERTION_SUBMITTED",

"FIDO_CERTIFIED_L1",

"FIDO_CERTIFIED L1plus",

"FIDO_CERTIFIED_L2",

"FIDO CERTIFIED_ L2plus",

"FIDO_CERTIFIED_ L3",

"FIDO_CERTIFIED L3plus"

dictionary RoguelListEntry {

}s

required DOMString sk;
required DOMString date;

dictionary MetadataBLOBPayload {

}s

DOMString legalHeader;
required Number no;
required DOMString nextUpdate;

required MetadataBLOBPayloadEntry[] entries;
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