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While some financially motivated scams may seem simple on the surface, the truth of the
matter is that cybercriminals are investing large amounts of money into strategies and
infrastructure to scale up their malicious campaigns. Those investments are paying off as
threat actors continue to target mobile users with successful campaigns.

In October, the Zimperium zLabs team informed the community about GriftHorse, a massive
mobile premium service abuse campaign that compromised around 10 million victims
globally. In the pursuit of identifying and taking down similar financially motivated scams,
zLabs researchers have discovered another premium service abuse campaign with
upwards of 105 million victims globally, which we have named Dark Herring. The total
amount of money scammed out of unsuspecting users could once again be well into the
hundreds of millions of dollars.

These malicious Android applications appear harmless when looking at the store
description and requested permissions, but this false sense of confidence changes when
users get charged month over month for premium service they are not receiving via direct
carrier billing. Direct carrier billing, or DCB, is the mobile payment method that allows
consumers to send charges of purchase made to their phone bills with their phone number.
Unlike many other malicious applications that provide no functional capabilities, the victim
can use these applications, meaning they are often left installed on the phones and tablets
long after initial installation.

Threat intelligence on the active Dark Herring Android Scamware campaign revealed that
the date of publication of the apps dates back to March 2020. To date, Dark Herring is the
longest-running mobile SMS scam discovered by the Zimperium zLabs team.

These malicious applications were initially distributed through both Google Play and third-
party application stores. Zimperium zLabs reported the findings to both Google and the web
hosts, who verified the provided information and removed the malicious materials as part of
a coordinated takedown. At the time of publishing, the scam services and phishing
sites are no longer active, and Google has removed all the malicious applications
from Google Play.
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However, the malicious applications are still available on third-party app repositories, once
again highlighting the risk of sideloading applications to mobile endpoints and the need for
advanced on-device security.

Disclosure: As a key member of the Google App Defense Alliance, Zimperium scans
applications before they are published and provides an ongoing analysis of Android
apps in the Google Play Store.

In this blog, we will:

Cover the capabilities of the scamware;

Discuss the architecture of the applications;

Show the communication with the C&C server; and
Explore the global impact of this campaign.

Summary of Dark Herring Android Scamware

The Dark Herring mobile applications pose a threat to all Android devices by functioning as
a scamware that subscribes users to paid services, charging an average monthly premium
of $15 USD per month. This campaign has targeted millions of users from over 70 countries
by serving targeted malicious web pages to users based on the geo-location of their IP
address with the local language. This social engineering trick is exceptionally successful
and effective as users are generally more comfortable with sharing information to a website
in their local language.

Upon infection, the Dark Herring-infected application communicates with the C&C server,
exposing the victim’s IP address. Based on the geolocation of the IP address, the decision
to target the victim for Direct Carrier Billing subscription or not is taken by using server-side
logic. The malware redirects the victim to a geo-specific webpage where they are asked to
submit their phone numbers for verification. But in reality, they are submitting their phone
number to a Direct Carrier Billing service that begins charging them an average of $15 USD
per month. The victim does not immediately notice the impact of the theft, and the likelihood
of the billing continuing for months before detection is high, with little to no recourse to get
one’s money back.

The threat actors responsible for Dark Herring generated and published almost 470
applications on the Google Play Store over a long period, with the earliest submission
dating to March 2020 and as recently as November 2021. The number of applications
attributed to this campaign indicates that the motivated and persistent threat actors are
continuously scaling up their architecture and resources to infect as many victims as
possible to maximize their gains.

Zimperium zLabs researchers have noticed a pattern in the C&C communication, which
suggests that the threat actors have developed an infrastructure to handle the
communication coming from several applications with unique identifiers and responding
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accordingly.

The download statistics reveal that more than 105 million Android devices had this
scamware installed, potentially falling victim to this campaign globally, possibly suffering
incalculable financial losses. The cybercriminal group behind this campaign has built a
stable cash flow of illicit funds from these victims, generating millions in recurring revenue
each month, with the total amount stolen potentially well into the hundreds of millions.

How does the Dark Herring Android Scamware work?

Once the Android application is installed and launched, a URL that acts as the first-stage
endpoint is loaded into a webview. The URL can be retrieved from a hard-coded string, the
resource strings, or decrypting a string. The first-stage URL is always an endpoint hosted
on Cloudfront. The initial GET request sent to the Cloudfront URL is shown in Figure 1.

Request

Pretty BtV Hex n =

1 GET /?com.prosignalstrength.wifiboosterpro_abdS5a4cd8d561cae HTTP/2

2 Host: dex4fggausejl.cloudfront.net

3 Upgrade-Insecure-Requests: 1

4 User-Agent: Mozilla/5.0 (Linux; Android 10; Redmi Note 75 Build/QKQ1.190910.002; wv)
AppleWebKit/537.36 (KHTML, like Gecko) Version/4.0 Chrome/95.0.4638.74 Mobile Safari/537.36

5 Accept:
text/html,application/xhtml+xml,application/xml;q=0.9,image/avif, image/webp,image/apng,*/*;g=0
.8,application/signed-exchange;v=b3;9=0.9

6 X-Requested-With: com.prosignalstrength.wifiboosterpro

7 Sec-Fetch-Site: none

8 Sec-Fetch-Mode: navigate

9 Sec-Fetch-User: ?1

10 Sec-Fetch-Dest: document

11 Accept-Encoding: gzip, deflate

12 Accept-Language: en-IN,en-US;g=0.9,en;g=0.8

Figure.1: The GET request to first-stage URL containing the application’s package name
The response contains the links to JavaScript files hosted on AWS instances, and the
application fetches all the resources to proceed with the infection process, as shown in
Figure.2.

One of such JS files instructs the application to get a unique identifier for the device by
making a POST request to the “live/keylookup” APl endpoint and then constructing a final-
stage URL.
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Response

Sl Raw Hex Render \n =

1 HTTP/2 200 OK

2 Content-Type: text/html

3 Content-Length: 6041

4 Date: Thu, 11 Nov 2021 13:29:27 GMT

5 Last-Modified: Thu, 04 Nov 2021 12:11:28 GMT

6 X-Amz-Version-Id: KLBbTG.PZgs08J9iaULWvSEluKO2puMU

7 Etag: "ceB8746e3fdc95ae734bbdB3e92fe726a"

8 Server: AmazonS3

9 X-Cache: Miss from cloudfront

10 via: 1.1 ac28147bf6a75debb0811f62b6224e6f.cloudfront.net (CloudFront)
11 X-Amz-Cf-Pop: IADB9-C3

12 X-Amz-Cf-Id: L4t09_W-EN6PkUJgvPmyB CKPSMEKVEfYaMo2fmXcB8L91z860yWydw==
13

14 <!doctype html>

15 <html lang="en">

16 <head>

17 <meta charset="utf-8">
18 <title>
Appsdk
</title>
19 <base href="/">
20 <meta name="viewport" content="width=device-width, initial-scale=1">
21 <link rel="icon" type="image/x-icon" href="favicon.ico">
22 <script src="https:// || G -2 :c avs - con/asstes/JS/jquery.min. js"
</script>
23 <script src="https:/ /_. amazonaws.com/asstes/JS/bootstrap.min.
</script>
24 <link rel="stylesheet"” href="https:// amazonaws.com/asstes/C
25 <link rel="stylesheet" href="https:// amazonaws.com/asstes/C
26 <link rel="stylesheet" href="https:// amazonaws.com/asstes/C

Figure.2: The response from the first-stage URL

Response

SCWl Raw Hex Render W =

00~ Oy LN B W B

HTTP/2 200 OK

Content-Type: application/javascript

Content-Length: 82167

Date: Wed, 10 Nov 2021 21:54:13 GMT

Last-Modified: Thu, 04 Nov 2021 12:11:32 GMT

X-Amz-Version-Id: 8NtTo7BXAggtNYXCcL13WZl yF4uvLgC

Etag: "6a50%9e0fefleb4f8b97829a56ddf3cl5"

Server: AmazonS3

X-Cache: Hit from cloudfront

Via: 1.1 ac28147bf6a75debb0811f62b6224e6f.cloudfront.net (CloudFront)
X-Amz-Cf-Pop: IAD89-C3

X-Amz-Cf-Id: fv4rESeW9lgbl3TegqfgNRUuaursSA7Etl3v9K2khyNaixJhjxu_ yOAA==
Age: 56119

var GeneralSettings,Disclaimers,BChannels,theme,textBox,closingURLs,flowExtraParam,button,IDPaymen

SubscriptonType=1,userServiceInKey=!0,adjustid="",0sVersion="",0s="Android" ,CGRedirection="",isUnl

html",appVersionCode="",filesVersion="2.14",reportToFb=!0, type0fBuild=1,checkboxRequired="",entercC

pl.execute-api.eu-central-1l.amazonaws.com/live/keylookup",dynamobody="",dynamoresponse="",6ispre=1!1

baseurl="https://"+endpoint+"/API/InAppWAP/" ,campid=-1,serviceid=-1;

var Adjustappconfig=[{
packagename:"",token:"",scheme:

"o "o

yflow:"",flowname:""

1i

function AdjustEvent(e){
this.eventToken=e,this.revenue=null,this.currency=null,this.callbackParameters=[],this.partnerPa

}

function AdjustConfig(e,t,n){
this.allowSuppressLogLevel=null,2===arguments.length? (this.appToken=e,this.environment=t):3===ar
deviceKnown=null,this.needsCost=null,this.eventSuccessCallbackName=null,this.eventSuccessCallbac
secretId=null,this.infol=null,this.info2=null,this.info3=null,this.infod4=null,this.fbPixelDefaul

}

AdjustEvent.prototype.setRevenue=function(e,t){
this.revenue=e,this.currency=t

}f

AdjustEvent.prototype.addCallbackParameter=function(e,t){
this.callbackParameters.push(e),this.callbackParameters.push(t)

Figure.3: The JavaScript code from one of the endpoints retrieved from the first-stage URL
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The baseurl variable, as seen in Figure 3, is used to make a POST request that contains
unique identifiers created by the application to identify the device and the language and
country details.

Original request v

ZEGWM Raw Hex \n =

POST /API/InAppWAP/Initiate/ HTTP/2

Host: d2ghgj3hgpea.cloudfront.net

Content-Length: 919

Accept: application/json, text/javascript, */*; g=0.01
User-Agent: Mozilla/5.0 (Linux; Android 10; Redmi Note 7S Build/QKQ1.190910.002; wv) AppleWebKit/53
Content-Type: application/json; charset=UTF-8

Origin: https://dex4fggausejl.cloudfront.net
X-Requested-With: com.prosignalstrength.wifiboosterpro
Sec-Fetch-Site: cross-site

10 Sec-Fetch-Mode: cors

11 Sec-Fetch-Dest: empty

12 Referer: https://dexd4fggausejl.cloudfront.net/

13 Accept-Encoding: gzip, deflate

14 Accept-Language: en-IN,en-US;g=0.9,en;g=0.8

=0 = N P L

16 {
"gpsAdid":"1009560e-083a-4b2a-9128-55a0ef9676a9",
"IDService":-1,

"DevicelID":"abd5ad4cdBd561cae”,

"Country":"",
"IDCampaign":-1,
"langCode":"en",

"referringLink":"",

"os" :"Android",

"UserAgent”:"Mozilla/5.0 (Linux; Android 10; Redmi Note 7S5 Build/QKQ1.190910.002; wv) AppleWebKit
"packageName": "com.prosignalstrength.wifiboosterpro",

"flowName" : "JavaBA",

"isRecall":false,

"lookupStatus"”:"New User",

"adjustId":"6c9206aaba9eaecbleBadi223alf7blil",

"sDomain":"https://dex4fggausejl.cloudfront.net/",
"billingURL":"https://dex4fggausejl.cloudfront.net/?com.prosignalstrength.wifiboosterpro_abd5a4cd
"appInstanceld":"c8fea9f65a24147edcf89372ca8l6857",
"globalToken":"fgT2elZoTRG4mJI2CahJcUu: APA91bHZ jXBQsa8vy-jyebEWHCt WpfIEmB7xPNd JhxyxZQMExXx0VGMRV1

"pushToken" :
}

Figure.4: The POST request containing the data about the victim’s device.

The response from the above endpoint contains the configuration for the application’s
behavior based on the victim’s details. A list of supported countries is found in the response
that indicates the targeted citizens of countries will be subject to subscription of the Direct
Carrier Billing.
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Response

MWl Raw Hex Render W =

1 HTTP/2 200 OK
2 Content-Type: application/json; charset=utf-8
3 Content-Length: 60976
4 Date: Thu, 11 Nov 2021 13:29:51 GMT
5 Cache-Control: private
6 Server: Microsoft-IIS/10.0
7 Set-Cookie: ASP.NET_SessionId=ntqgdrza53djfozhfuwmpx4yf; path=/; HttpOnly; SameSite=Lax
8 X-Aspnet-Version: 4.0.30319
9 X-Powered-By: ASP.NET
10 Access-Control-Allow-Origin: *
11 Access-Control-Allow-Headers: Content-Type, Accept, X-Requested-With
12 Access-Control-Allow-Methods: GET, POST, OPTIONS
13 Access-Control-Max-Age: 1728000
14 X-Cache: Miss from cloudfront
15 Vvia: 1.1 8£fc9659fc06389e49927f68638e9bc94.cloudfront.net (CloudFront)
16 X-Amz-Cf-Pop: IADB9-C1
17 X-Amz-Cf-Id: ad2DT_ZxzivvreX01O08ATtKHFaOlRMIUBpYZ8hTCN53rLfXcd9L_Iw==

"Error":0,
"Result":"",
"trackingPlatform":"Adjust",
"DetectedInstall":-1,
"IDClient”:1,
"IDService":1479,
"serviceName":"Apps Factory",
"appName":"WIFI Booster Pro",
"appIcon":"https://play-lh.googleusercontent.com/01DmICE£6LIQQbOW-Q983IMd3wgHVSKakDA9IgQuIpCxm
"unlockUrl":"",
"deeplinkUnlockURL":"",
"updatedatesresult":"",
"isUnlockedSupported":false,
"Scheme": "prowifibooster://boosterwifiapk?"”,
"ExternalScheme":""
"SupportExternalActions”:true,
"contentRedirectionType”:6,
"splashScreen":null,
"verticalId":1,
"serviceVerticalId":5,
"useServicelInKey":false,
"loadContentOnSecondOpen":false,
"MaxPhoneNumberLength":13,
"MSISDNPrefix":971,
"RedirectionAfterSubscriptonType":1,
"GeneralSettings":{

"Country":"AE",

"openExt":true,

"showFAQ":false,

"idFlow":1,

"transID":"",

R e e m AT am s mmema o r

Figures. 5: The response from the final-stage URL containing the configuration
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“supportedCountries":[

"code":971,

"name":"AE",

"fullName":"UAE",
"flag":"https://mymobibox.mobi/Styles/MobiBoxNew/logos/flags/ae.png"

"code":359,

llnamell : "BG“ R

"fullName":"Bulgaria",
"flag":"https://mymobibox.mobi/Styles/MobiBoxNew/logos/flags/bg.png"

"code":358,

“name":"FI",

"fullName":"Finland",
"flag":"https://mymobibox.mobi/Styles/MobiBoxNew/logos/flags/fi.png"

"code":965,

"name":"KW",

"fullName":"Kuwait",
"flag":"https://mymobibox.mobi/Styles/MobiBoxNew/logos/flags/kw.png"

"code":381,

llnamell = ”RS" ’

"fullName":"Serbia",
"flag":"https://mymobibox.mobi/Styles/MobiBoxNew/logos/flags/rs.png"

"code":966,

"name":"SA",

"fullName":"Saudi Arabia",
"flag":"https://mymobibox.mobi/Styles/MobiBoxNew/logos/flags/sa.png"

}
1

Figures. 6: The response from the final-stage URL containing the configuration
Based on the configuration, the webpage displayed to the victim gets customized in terms
of the language of the text, flag, and country code.

English (en)

Enter your phone number

m=1+964 Phone number

CONTINUE

WIFI Booster Pro application is offered by yalla nellab games club
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service

Figures. 7: Prompting the victims to enter a phone number for subscription

8:10PM T @ @

English (en)

e

Enter your phone number

==t+20 Phone number
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lerms & Conditions

Figures. 8: Prompting the victims to enter a phone number for subscription

English (en)
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THE BEST ENTERTAINMENT

(12 AED VAT Inclusive per WEEK)

Enter your mobile number to receive OTP

=+971

Enjoy your Free trial for 24 hours, ther
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Figures. 9: Prompting the victims to enter a phone number for subscription

The Threat Actors
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Despite the similarities in approach between this campaign and GriftHorse, the Zimperium
zLabs researchers have attributed this campaign to a new group of threat actors unaffiliated
with the GriftHorse attackers. Several differences in the core codebase and other indicators
are unique to this campaign, along with infrastructure investments not seen before. The
level of sophistication, use of novel techniques, and determination displayed by the threat
actors has allowed them to have such a large distribution around the world.

The Dark Herring campaign is one of the most extensive and successful malware
campaigns by measure of the sheer number of applications that the zLabs threat research
team has witnessed in 2021. Its success is attributed mainly to the rarely seen combination
of several features:

¢ Novel techniques undetected by any other AV vendors

Around 470 scamware applications were used in the campaign

Use of proxies as first-stage URLs

The geolocation of the users based on IP is used to identify potential victims.
Vetting of application users to identify potential victims

Using a sophisticated architecture to obfuscate the true intent

Producing a large number of malicious applications and submitting them to app stores
points to an extensive, concerted effort by a well-organized group. These apps are not just
clones of each other or other apps but are uniquely produced at a high rate to deceive
traditional security toolsets and the potential victims.

The commonality of the malicious code and where the apps connect to it is more often than
not the only common facet among the over 470 applications. The evidence also points to a
significant financial investment from the malicious actors in building and maintaining the
infrastructure to keep this global scam operating at such a high pace.

In addition to over 470 Android applications, the distribution of the applications was
extremely well-planned, spreading their apps across multiple, varied categories, widening
the range of potential victims. The apps themselves also functioned as advertised,
increasing the false sense of confidence.
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Apps per Google store category
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Board
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Personalization
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Figure 10: The categories of the applications as per the Google Play Store

The Victims of Dark Herring Scamware

The campaign is exceptionally versatile, targeting mobile users from 70+ countries by
changing the application’s language and displaying the content according to the current
user’s IP address. Due to the nature of Direct Carrier Billing, some countries might have
been targeted with less success than others due to the consumer protections set in place
by telcos. Based on the collected intel, the Zimperium zLabs team estimates that Dark
Herring has attempted to infect over 105 million devices since March 2020. In the map
below, 70 countries have been identified with targeted victims. In the map below, nations
highlighted in red have the highest risks to victims due to the lack of consumer protects
from these types of Direct Carrier Billing scams.
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Figure 11: Heatmap of the over 105 million potential victims spread across over 70
countries

Created with paintmaps com

Zimperium vs. Dark Herring Android Scamware

Zimperium zIPS customers are protected against the Dark Herring Scamware through the
on-device malware detection, anti-phishing layers, and machine learning engine with the
complete Zimperium mobile threat defense solution. Powered by the on-device_z9 Mobile
Threat Defense machine learning engine, customers can remain confident against this
family of scams.

Zimperium on-device phishing classifiers detect the traffic from the malicious domains with
our machine learning-based technology, blocking all traffic and preventing attackers from
redirecting a potential victim to a targeted phishing site.

All the compromised and malicious applications found were also reviewed using
Zimperium’s app analysis platform, z3A. The apps returned reports of high privacy and
security risks to the end-user. Zimperium administrators can create risk policies preventing
users from installing high-risk apps like Dark Herring.

To ensure your Android users are protected from Dark Herring Scamware, we recommend
a quick risk assessment. Any application with Dark Herring will be flagged as a “Suspicious
App Threat” on the device and in the zConsole. Admins can also review which apps are
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sideloaded onto the device that could be increasing the attack surface and leaving data and
users at risk.

Indicators of Compromise:

The IOCs can be found in the following Github repository:
https://github.com/Zimperium/DarkHerring

About Zimperium

Zimperium provides the only mobile security platform purpose-built for enterprise
environments. With machine learning-based protection and a single platform that secures
everything from applications to endpoints, Zimperium is the only solution to provide on-
device mobile threat defense to protect growing and evolving mobile environments. For
more information or to schedule a demo, contact us today.

‘@ ZIMPERIUM.

Free Mobile Device Risk Assessment

[ Learn Mare ]
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