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I Executive Summary

Google has introduced a public cryptographic ledger, Binary Transparency, that records the intended
release state of Android production applications, Google Play Services, and Mainline OS modules for al
releases after May 1, 2026. The initiative closes a well-documented gap in code-signing trust models; valid
signatures confirm who held the signing key, but not whether the binary matches what the author
authorized to ship. For enterprise security leaders, this provides an out-of-band verification mechanism
against supply chain attacks that abuse |egitimate signing infrastructure, a category responsible for some of
the most consequential breaches of the past decade.

I Technical Analysis

Google's Binary Transparency framework applies append-only cryptographic ledger principles, analogous to
Certificate Transparency for TLS, to Android software distribution. The ledger records authorized
build-and-release intent, creating a verifiable artifact that a given binary is precisely what the software author
intended to publish at a specific point in time.

This directly addresses two weaknesses that have driven high-profile supply chain compromises. CWE-345
(Insufficient Verification of Data Authenticity) describes scenarios where receiving systems accept data without
confirming it matches the sender's authentic intent, not just their identity. CWE-494 (Download of Code Without
Integrity Check) captures the broader failure to verify downloaded code against a trusted reference. The third
mapped weakness, CWE-693 (Protection Mechanism Failure), reflects the systemic nature of the gap: existing
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controls like code signing provide real but incomplete protection.

The MITRE ATT&CK techniques mapped to this story illustrate the attack surface the ledger targets. T1195.002
(Compromise Software Supply Chain) and T1553.002 (Code Signing) describe exactly the attack pattern where
adversaries either poison a build pipeline upstream or abuse signing credentials to produce malicious binaries
that pass signature validation. T1072 (Software Deployment Tools) and T1036.001 (Masquerading via Invalid
Code Signature) fill out the delivery and evasion picture.

The practical gap Binary Transparency closes is well understood in security research. Digital signatures answer
the question 'who signed this?', they do not answer 'is this the version the author meant to release?' Attackers
who compromise a build system or obtain signing credentials can produce signed binaries that are
indistinguishable from legitimate ones using traditional verification. The ledger adds a second, independent
verification axis: does this binary match a record the author committed to the append-only log before
distribution?

For enterprise Android fleet management, this matters operationally. Fleet administrators relying on EMM/MDM
solutions to manage Android device integrity gain an out-of-band reference source. A binary present on a
managed device but absent from, or inconsistent with, the ledger is an anomaly worth investigating. This is
particularly relevant for organizations deploying devices in regulated or high-sensitivity environments where
software integrity is a compliance requirement.

Coverage scope carries an important caveat: the framework applies to Google-controlled components,
production apps, Play Services, and Mainline modules. Third-party application coverage was not confirmed in
available source material. This means the ledger strengthens the foundation but does not extend supply chain
assurance to the broader app ecosystem. Enterprise-deployed third-party applications remain outside this
verification perimeter for now.

Coverage source: The Hacker News reporting on the Binary Transparency extension (May 2026). Supporting
context drawn from Android Security Bulletins (March 2026, December 2025) via source.android.com, and prior
research into Play Services vulnerability patterns (Check Point Research, 2020).

I Action Checklist

1. Step 1: Assess exposure, determine if your organization manages Android fleets that include Google
Play Services or Mainline OS modules; confirm whether your EMM/MDM solution can query binary version
metadata for enrolled devices

2. Step 2: Review controls, evaluate whether your current mobile device management policy includes
out-of-band binary integrity verification; identify whether your MDM vendor plans to integrate Binary
Transparency ledger lookups into compliance checks

3. Step 3: Update threat model, add T1195.002 (Compromise Software Supply Chain) and T1553.002
(Code Signing abuse) as explicit threat scenarios for mobile endpoints in your threat register; note that
valid signatures alone are insufficient to confirm release intent

4. Step 4: Communicate findings, brief leadership that Google has materially strengthened Android's
supply chain assurance for Google-controlled components, and that third-party app coverage remains
unconfirmed; frame this as a trust improvement, not a response to an active incident

5. Step 5: Monitor developments, watch for Google's official Binary Transparency documentation updates
at developer.android.com and source.android.com, EMM/MDM vendor announcements on ledger
integration, and any extension of coverage to third-party applications on the Play Store
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I IR / Forensic Enrichment

Triage Priority DEFERRED

Escalation Criteria Escalate to urgent if your MDM/EMM telemetry identifies any enrolled Android device running
a Google Play Services or Mainline APEX module version that cannot be confirmed against
the Binary Transparency ledger post-May 1, 2026, or if a credible threat intelligence source
reports active exploitation of a supply chain compromise targeting Android binaries covered
by the ledger.

Recovery Notes There is no active incident to recover from; this is a proactive supply chain trust enhancement.
However, once your EMM/MDM vendor integrates Binary Transparency ledger lookups,
perform a full fleet compliance scan to establish a verified baseline — any device returning a
binary hash that does not match a ledger-recorded authorized release should be treated as
potentially compromised and quarantined pending investigation. Monitor the ledger integration
rollout for a minimum of 30 days post-deployment to confirm compliance check accuracy and
rule out false positives from devices with legitimate offline update delays.

Forensic Artifacts Device-pulled APK/APEX binary hashes for Google Play Services (com.google.android.gms)
and installed Mainline APEX modules — extracted via 'adb shell pm path ' followed by
apksigner hash computation — to be submitted against the Binary Transparency ledger to
confirm authorized release status | EMM/MDM compliance reports showing enrolled device
OS versions, Play Services versions, and last policy sync timestamps at the time of
assessment — establishes which devices fall within post-May 1, 2026 ledger coverage scope
| Output of 'adb shell pm list packages --apex-only -f' per device — enumerates all installed
Mainline APEX module package names and file paths, which are the specific binary artifacts
the Binary Transparency ledger is designed to validate | Google Binary Transparency ledger
API query logs — records of hash submissions and ledger responses (inclusion proof or
absence) for each verified binary, constituting the out-of-band integrity verification chain of
evidence | MDM vendor release notes and compliance policy export dated prior to any ledger
integration — preserves the pre-integration baseline showing that code-signing validity alone
was the enforced integrity control, relevant if a gap-period compromise is later alleged

Per-Action IR Details

Step 1: Assess exposure — determine if your organization manages Android fleets that include Google Play
Services or Mainline OS modules; confirm whether your EMM/MDM solution can query binary version
metadata for enrolled devices

NIST Phase: Preparation

Reference: NIST 800-61r3 82 — Preparation: Establishing IR capability through asset inventory and tool readiness
assessment

Controls: NIST IR-4 (Incident Handling) — establishing handling capability requires knowing which assets are in
scope, NIST SI-5 (Security Alerts, Advisories, and Directives) — receiving and acting on Google's Binary Transparency
advisory requires knowing which enrolled devices run Google Play Services or Mainline modules released after May 1,
2026, CIS 1.1 (Establish and Maintain Detailed Enterprise Asset Inventory) — Android fleet devices must appear in
inventory with OS version, Play Services version, and Mainline module version metadata, CIS 7.1 (Establish and
Maintain a Vulnerability Management Process) — scoping Binary Transparency coverage starts with identifying which
managed devices fall under Google-controlled component coverage

Compensating: For teams without a full EMM/MDM platform: run 'adb shell dumpsys package
com.google.android.gms | grep versionName' on a representative sample of enrolled devices to retrieve Play Services
version; run 'adb shell pm list packages --apex-only -f' to enumerate installed Mainline (APEX) modules and their
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paths. Aggregate output via a simple bash loop across device IDs pulled from 'adb devices'. Document which devices
return modules with installation dates post-May 1, 2026 — those are within Binary Transparency ledger scope.

Evidence: Before scoping, capture a point-in-time snapshot: export the current device compliance report from your
EMM/MDM (e.g., Workspace ONE, Intune, Jamf) showing enrolled Android device count, OS versions, and last
check-in timestamps. This baseline establishes pre-assessment fleet state and is needed to measure coverage gaps if
a supply chain compromise is later confirmed against the Binary Transparency ledger.

Step 2: Review controls — evaluate whether your current mobile device management policy includes
out-of-band binary integrity verification; identify whether your MDM vendor plans to integrate Binary
Transparency ledger lookups into compliance checks

NIST Phase: Preparation

Reference: NIST 800-61r3 §2 — Preparation: Policy review and tool capability gap identification prior to an incident
involving mobile supply chain integrity

Controls: NIST IR-8 (Incident Response Plan) — IR plan must explicitly address mobile supply chain compromise
scenarios; absence of Binary Transparency ledger lookup capability is a documented gap requiring plan update, NIST
SI-7 (Software, Firmware, and Information Integrity) — Binary Transparency is an integrity verification mechanism;
policy must specify whether ledger-based verification satisfies SI-7 requirements for Android binaries, NIST CM-6
(Configuration Settings) — MDM compliance profiles should be reviewed to determine if binary version attestation
(beyond code-signing) is an enforceable configuration requirement, CIS 2.2 (Ensure Authorized Software is Currently
Supported) — MDM policy must confirm that enrolled devices run only Google-authorized binary versions as reflected
in the Binary Transparency ledger, not just versions bearing a valid Google signing certificate

Compensating: For teams without MDM ledger integration: manually query the Google Binary Transparency ledger
API (publicly documented by Google) using curl against the ledger endpoint with a specific binary hash to confirm
whether a given Google Play Services or Mainline APK/APEX is recorded as an authorized release. Script this check
using the apksigner tool (bundled in Android SDK Build Tools) to extract the binary hash from a device-pulled APK
before submitting it to the ledger. Document the query, hash value, ledger response, and timestamp as your
out-of-band verification record.

Evidence: Preserve your current MDM compliance policy documents and vendor release notes prior to this review —
these establish the pre-Binary Transparency baseline. If your MDM vendor has published a roadmap or changelog,
archive that version. This documentation is forensically relevant if a compromised binary is later discovered on a device
that passed MDM compliance checks during the gap period before ledger integration was available.

Step 3: Update threat model — add T1195.002 (Compromise Software Supply Chain) and T1553.002 (Code
Signing abuse) as explicit threat scenarios for mobile endpoints in your threat register; note that valid
sighatures alone are insufficient to confirm release intent

NIST Phase: Preparation

Reference: NIST 800-61r3 §2 — Preparation: Threat modeling and scenario planning to ensure detection and
response capabilities align to known adversary techniques

Controls: NIST RA-3 (Risk Assessment) — the threat register update formalizes that T1195.002 and T1553.002
represent residual risk on Android endpoints where ledger verification is not yet enforced,; this risk must be documented
and accepted or mitigated, NIST IR-4 (Incident Handling) — incident handling procedures must now include a scenario
where a binary bears a valid Google signature but does not appear in the Binary Transparency ledger, which
constitutes a supply chain integrity failure requiring response, NIST SI-4 (System Monitoring) — detection engineering
for T1195.002 on Android requires monitoring for unexpected binary version deltas between what the ledger records
and what devices report, not just signature validity, CIS 7.1 (Establish and Maintain a Vulnerability Management
Process) — threat register updates for T1195.002 on Android should trigger a review of whether current vulnerability
management processes include supply chain integrity checks as a control objective

Compensating: For teams without a formal threat modeling platform: add a row to your existing threat register
(spreadsheet acceptable) with ATT&CK technique IDs T1195.002 and T1553.002, affected asset class 'Android
managed endpoints running Google Play Services or Mainline APEX modules," threat scenario 'binary delivered to
device bearing valid Google signing certificate but not recorded in Binary Transparency ledger as an authorized
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release,' and detection gap 'no ledger lookup in current MDM compliance policy." This documents the gap without
requiring enterprise tooling.

Evidence: Before updating the threat model, export the current version of your threat register and any existing mobile
endpoint threat scenarios. If your organization has previously responded to or tracked any Android supply chain
advisories, preserve those records — they establish whether T1195.002 and T1553.002 were already on your radar.
This versioned snapshot is relevant if a regulator or auditor later asks when your organization became aware of the
code-signing trust gap that Binary Transparency addresses.

Step 4: Communicate findings — brief leadership that Google has materially strengthened Android's supply
chain assurance for Google-controlled components, and that third-party app coverage remains unconfirmed,;
frame this as a trust improvement, not a response to an active incident

NIST Phase: Post Incident

Reference: NIST 800-61r3 §4 — Post-Incident Activity: Lessons learned and stakeholder communication on capability
improvements; applicable here as a proactive posture update rather than reactive post-incident reporting

Controls: NIST IR-6 (Incident Reporting) — leadership communication on supply chain trust changes is a reporting
obligation even in the absence of a confirmed incident; the residual gap for third-party apps is a material risk that must
reach decision-makers, NIST SI-5 (Security Alerts, Advisories, and Directives) — Google's Binary Transparency
announcement is a vendor security advisory; SI-5 requires that advisories be disseminated to relevant organizational
stakeholders with documented action tracking, NIST PM-16 (Threat Awareness Program) — briefing leadership on
Binary Transparency fulfills the requirement to communicate emerging threat intelligence (supply chain code-signing
trust gap) to senior decision-makers, CIS 7.2 (Establish and Maintain a Remediation Process) — leadership must
understand that Binary Transparency covers only Google-controlled components so that remediation prioritization
correctly reflects unresolved risk for third-party Android applications

Compensating: For teams without a formal security communications process: prepare a one-page brief using BLUF
(Bottom Line Up Front) format covering: (1) what Binary Transparency does — cryptographic ledger records intended
release state of Google Play Services and Mainline APEX modules post-May 1, 2026; (2) what it does not cover —
third-party Play Store apps remain outside ledger scope; (3) what action is pending — MDM ledger integration timeline
from your vendor; (4) current risk posture — no active incident, preparatory posture update. Deliver via email with read
receipt to create a documented communication trail.

Evidence: Before delivering the brief, preserve the original Google Binary Transparency announcement source
material, the date your security team received or identified it, and any prior leadership communications on Android
supply chain risk. This establishes a documented timeline showing when your organization was informed and what
action was taken — relevant for any future regulatory inquiry into supply chain security awareness and response
timelines.

Step 5: Monitor developments — watch for Google's official Binary Transparency documentation updates,
EMM/MDM vendor announcements on ledger integration, and any extension of coverage to third-party
applications on the Play Store

NIST Phase: Post Incident

Reference: NIST 800-61r3 §4 — Post-Incident Activity: Continuous improvement and intelligence integration to update
detection and response capabilities as the threat landscape evolves

Controls: NIST SI-5 (Security Alerts, Advisories, and Directives) — establishing a recurring watch process for Google
Binary Transparency documentation updates and EMM/MDM vendor release notes is a formal SI-5 implementation for
this advisory stream, NIST IR-5 (Incident Monitoring) — tracking the Binary Transparency ledger coverage expansion
(particularly any third-party app inclusion) is a monitoring obligation; a change in scope changes the risk posture for
managed Android fleets, NIST CA-7 (Continuous Monitoring) — ledger coverage changes and MDM integration
announcements are control-relevant events that must feed back into the ongoing assessment of mobile endpoint
integrity controls, CIS 7.1 (Establish and Maintain a Vulnerability Management Process) — the vulnerability
management process must include a watch cycle for Binary Transparency coverage expansions and EMM/MDM
vendor integration milestones, with documented review frequency
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Compensating: For teams without a threat intelligence platform: configure a free RSS or email alert using Google
Alerts for the query 'Binary Transparency Android ledger site:android.googleblog.com OR site:source.android.com' to
catch official Google documentation updates. Monitor your EMM/MDM vendor's security bulletin RSS feed or
changelog page (most major vendors publish these publicly) for Binary Transparency integration announcements. Log
each check with a date stamp in your risk register entry for T1195.002 on Android — this documents due diligence on
the monitoring obligation.

Evidence: Maintain a dated log of all Binary Transparency-related source materials reviewed during each monitoring
cycle: Google changelog entries, MDM vendor release notes, and any third-party analysis of ledger coverage changes.
If ledger coverage expands to third-party Play Store apps, the date that change was published and the date your
organization acted on it becomes forensically and regulatorily relevant — particularly if a third-party app supply chain
compromise is later confirmed on a device that post-dates the coverage expansion.

I Detection Guidance

Binary Transparency is a proactive integrity mechanism, not an incident response indicator set. Detection
guidance centers on how security teams can operationalize the ledger rather than on IOCs.

For enterprise fleet management: query the public Binary Transparency ledger to verify that Google-controlled

binaries installed on managed devices have corresponding ledger entries. A device running a Play Services or
Mainline module version with no ledger entry, or a version predating the May 1, 2026 coverage window without
a valid legacy explanation, warrants investigation.

Log and telemetry focus areas: EMM/MDM enrollment logs showing unexpected binary versions on enrolled
devices; Android Enterprise compliance policy violations flagging out-of-cycle OS or Play Services updates; any
binary update arriving outside a scheduled Mainline or Play Services push window.

Hunting hypotheses aligned to mapped TTPs: (1) T1553.002, look for signed binaries on managed devices
whose version strings do not correspond to known Play Store release history; (2) T1195.002, monitor for
Mainline module updates that arrive outside Google's documented release cadence; (3) T1036.001, flag
binaries with valid signatures but metadata inconsistencies (version number gaps, unexpected publisher fields).

Policy audit: review whether your Android Enterprise enroliment profiles enforce Play Integrity API checks, and
whether Play Protect is active and reporting to your MDM console. These existing controls complement the
ledger by providing runtime attestation alongside the ledger's build-time record.

I Framework Mappings

MITRE-ATTACK

e T1072 — Software Deployment Tools

e T1553.002 — Code Signing

e T1195.002 — Compromise Software Supply Chain
e T1036.001 — Invalid Code Signature

NIST-800-53R5

e CM-7 — Least Functionality
e SA-9 — External System Services

e SR-3 — Supply Chain Controls and Processes
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e SI-7 — Software, Firmware, and Information Integrity

e CM-3 — Configuration Change Control

e SR-2 — Supply Chain Risk Management Plan

e SC-13 — Cryptographic Protection

e Sl-4 — System Monitoring
OWASP-TOP10-2021

¢ A08:2021 — Software and Data Integrity Failures
CIS-Vv8

e 2.5 — Allowlist Authorized Software
e 2.6 — Allowlist Authorized Libraries
e 15.1 — Establish and Maintain an Inventory of Service Providers

e 8.2 — Collect Audit Logs
ISO-27001-2022

¢ A.5.34 — Privacy and protection of personal information
* A.5.21 — Managing information security in the ICT supply chain
* A.8.24 — Use of cryptography

NIST-CSF-2

e GV.SC-01 — Cybersecurity supply chain risk management program

e DE.CM-01 — Networks and network services are monitored
SOC2-TSC

e CC9.2 — Manages risks associated with vendors and business partners

I MITRE ATT&CK Mapping

Technique ID Technique Name Tactic

T1072 Software Deployment Tools Execution

T1553. 002 Code Signing Defense-Evasion

T1195. 002 Compromise Software Supply Chain Initial-Access

T1036. 001 Invalid Code Signature Defense-Evasion
I Sources

Source

Security News https://thehackernews.com/2026/05/android-apps-get-public-verificat... T3
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Source URL Tier
Now that we are getting https://www.reddit.com/r/AndroidQuestions/comments/1ggbgci/now_that... T3

security patches
through the play ...

Android Security https://source.android.com/docs/security/bulletin/2026/2026-03-01 T3
Bulletin—March 2026

Vulnerability in Google https://research.checkpoint.com/2020/vulnerability-in-google-play-c... T3
Play Core Library
Remains ...
Android Security https://source.android.com/docs/security/bulletin/2025-12-01 T3
Bulletin—December
2025
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