
Page 1 of 52 

Amended Exhibit C - U.S. Patent No. 9,609,544 (“’544 Patent”) 

Accused Instrumentalities: Samsung Galaxy phones and tablets, and all versions and variations thereof since the issuance of the asserted patent. 

Claim 1 

Issued Claim(s) Public Documentation 
1. A wireless end-user device,
comprising: 

The Accused Instrumentalities are each “a wireless end-user device.” For example, the Galaxy 
S22 is a “wireless end-user device.” 

[1a] a wireless modem to communicate 
data for network service usage activities 
between the device and a wireless 
network; 

The Accused Instrumentalities comprise “a wireless modem to communicate data for network 
service usage activities between the device and a wireless network.” 

For example, the Galaxy S22 includes a wireless modem for communicating with mobile service 
base stations. 
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[1b] a processor that executes 
instructions to associate network service 
usage activity, on behalf of a first device 
application, and that occurs when the first 
device application is not in the 
foreground of user interaction, with a 
network service usage control policy, 

The Accused Instrumentalities comprise “a processor that executes instructions to associate 
network service usage activity, on behalf of a first device application, and that occurs when the 
first device application is not in the foreground of user interaction, with a network service usage 
control policy.”  

For example, the Galaxy S22 uses a Snapdragon 8 (Gen 1) processor manufactured by 
Qualcomm. See https://www.qualcomm.com/snapdragon/device-finder/smartphones/samsung-
galaxy-s22.  

The Galaxy S22’s processor executes instructions that associate network service usage activity, 
on behalf of a first device application, and that occurs when the first device application is not in 
the foreground of user interaction, with a network service usage control policy, as shown by the 
exemplary citations below. 
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https://www.samsung.com/ae/support/mobile-devices/android-pie-what-is-the-data-saver-
feature/. 

For further example, the Android operating system running on Samsung Galaxy phones and 
tablets associate network service usage activity, on behalf of a first device application, and that 
occurs when the first device application is not in the foreground of user interaction, with a 
network service usage control policy, as shown by the exemplary citations below. As further 
illustration, the Accused Devices are capable of operating in modes, including without limitation 
App Standby, wherein application network access is associated with network access policies. 
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 https://developer.android.com/guide/components/activities/process-lifecycle; 

https://developer.android.com/guide/background; 
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https://developer.android.com/topic/performance/appstandby; 

https://developer.android.com/reference/android/net/ConnectivityManager; 
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[1c] set an application state indicating 
whether the first device application, 
associated with a particular network 
service usage activity, is in the 
foreground of user interaction, and 

The Accused Instrumentalities comprise a processor which sets “an application state indicating 
whether the first device application, associated with a particular network service usage activity, 
is in the foreground of user interaction.” 

For example, Samsung Galaxy phones and tablets utilize a “data saver” mode through which the 
device monitors and sets application states of applications indicating whether that application is 
in the background or foreground of user interaction, which in turn affects the network service 
usage policy applied by the device to that application. 

https://www.samsung.com/us/support/answer/ANS00079018/; 
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https://www.samsung.com/ae/support/mobile-devices/android-pie-what-is-the-data-saver-
feature/. 
 
For further example, the Android operating system running on Samsung Galaxy phones and 
tablets sets application states of applications indicating whether that application is in the 
background or foreground of user interaction, which in turn affects the network service usage 
policy applied by the device to that application as shown in the exemplary citations below. 
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https://developer.android.com/topic/performance/appstandby. 

[1d] dynamically determine whether to 
apply the network service usage control 
policy to the particular network service 
usage activity, based on the application 
state and based on a power control state; 
and 

The Accused Instrumentalities comprise a processor which “dynamically determine[s] whether 
to apply the network service usage control policy to the particular network service usage 
activity, based on the application state and based on a power control state.” As shown in the 
above exemplary citations, the Galaxy S22 provides a “data saver” mode which controls which 
application state (for example, “background” or “foreground”) applies to a given application. 
The Galaxy S22 determines which network service usage control policy to apply based on such 
application states as well as a power control state. For example, functionality including, but not 
limited to Android Doze or App Standby as well as Samsung’s Adaptive battery functionality 
apply network usage policies to usage activities, as illustrated by the below exemplary citations. 
As a further example, the Accused Devices are capable of aggregating network requests and 
transmitting them at predefined intervals, or at predefined times during “maintenance windows” 
as identified in the below disclosures. 

Headwater Research LLC 
Ex. 2003, IPR2026-00138 

Page 21 of 52



Page 22 of 52 

https://www.samsung.com/us/support/answer/ANS00079037/#:~:text=First%2C%20navigate%
20to%20Settings%2C%20and,background%20network%20usage%20and%20syncing. 

For further example, the Android operating system running on Samsung Galaxy phones and 
tablets determines which network service usage control policy to apply based on application 
states as well as a power control state as shown in the exemplary citations below. As a further 
example, functionality including, but not limited to Android Doze or App Standby as well as 
Samsung’s Adaptive battery are responsible for practicing these claims. 
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https://developer.android.com/training/monitoring-device-state/doze-standby. 
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https://developer.android.com/topic/performance/appstandby; 

https://source.android.com/docs/core/power/mgmt; 
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As yet another example, applications running on the Galaxy S22 use PowerManager API, which 
determines whether to apply network usage policies to network usage activities. As a further 
example, classes within the Android API responsible for practicing these claims are, including 
but not limited to: isIgnoringBatteryOptimizations. See, e.g., 
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https://developer.android.com/reference/android/os/PowerManager; 
https://developer.android.com/reference/android/os/PowerManager#isIgnoringBatteryOptimizati
ons(java.lang.String). 
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[1e] a memory coupled to the processor 
to provide the processor with the 
instructions. 

The Accused Instrumentalities comprise a “a memory coupled to the processor to provide the 
processor with the instructions.” For example, the Galaxy S22 has both RAM and internal 
storage: 
 

 
 

 

Claim 2 

2. The wireless end-user device of claim 
1, wherein the processor executing the 
instructions determines that the first 
device application is in the foreground of 
user interaction when the user of the 
device is directly interacting with that 
application or perceiving any benefit 
from that application. 

The Accused Instrumentalities comprise the “wireless end-user device of claim 1, wherein the 
processor executing the instructions determines that the first device application is in the 
foreground of user interaction when the user of the device is directly interacting with that 
application or perceiving any benefit from that application.”  
 
See, for example, the disclosures identified for claims [1b]-[1d]. 
 

 

Claim 3 

3. The wireless end-user device of claim 
1, wherein the processor executing the 
instructions determines that the first 
device application is in the foreground of 
user interaction based on a state of user 
interface priority for the application. 

The Accused Instrumentalities comprise the “wireless end-user device of claim 1, wherein the 
processor executing the instructions determines that the first device application is in the 
foreground of user interaction based on a state of user interface priority for the application.”  
 
See, for example, the disclosures identified for claims [1b]-[1d]. 
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Claim 4 

4. The wireless end-user device of claim
1, wherein when the network service 
usage control policy is applied it 
disallows the particular network service 
usage activity, and wherein the processor 
executes the instruction further to, when 
it is determined that the particular 
network access request is disallowed, 
queue that particular network service 
usage activity until a power state change 
occurs. 

The Accused Instrumentalities comprise the “wireless end-user device of claim 1, wherein when 
the network service usage control policy is applied it disallows the particular network service 
usage activity, and wherein the processor executes the instruction further to, when it is 
determined that the particular network access request is disallowed, queue that particular 
network service usage activity until a power state change occurs.”  

See, for example, the disclosures identified for claims [1b]-[1d]. 

Claim 5 

5. The wireless end-user device recited
in claim 1, wherein the processor 
executes the instructions further to: 
implement the network service usage 
control policy at least in part via 
communication with the first device 
application through an emulated network 
access API that indicates to the first 
device application that an available 
wireless network is unavailable when a 
dynamic determination applies the 
network service usage control policy to 
the particular network service usage 
activity. 

The Accused Instrumentalities comprise the “wireless end-user device recited in claim 1, 
wherein the processor executes the instructions further to: implement the network service usage 
control policy at least in part via communication with the first device application through an 
emulated network access API that indicates to the first device application that an available 
wireless network is unavailable when a dynamic determination applies the network service 
usage control policy to the particular network service usage activity.”  

See, for example, the disclosures identified for claims [1b]-[1d]. 

As another example, the Android application programming interface (API), indicates to device 
applications that an available wireless network is unavailable based on a determination that a 
network service usage control policy applies to a network service usage activity. As a further 
example, classes within the Android API responsible for practicing these claims include, but are 
not limited to: RESTRICT_BACKGROUND_STATUS_DISABLED, 
RESTRICT_BACKGROUND_STATUS_ENABLED, 
RESTRICT_BACKGROUND_STATUS_WHITELISTED. See, e.g.,  
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https://developer.android.com/reference/android/net/ConnectivityManager. 

Claim 6 

6. The wireless end-user device of claim
1, wherein the processor further executes 
the instruction to, for at least a second 
device application or service, allow 
network service usage activities without 
regard to the power control state. 

The Accused Instrumentalities comprise the “wireless end-user device of claim 1, wherein the 
processor further executes the instruction to, for at least a second device application or service, 
allow network service usage activities without regard to the power control state.”  

See, for example, the disclosures identified for claims [1b]-[1d]. 

Claim 7 

7. The wireless end-user device of claim
1, wherein the power control state is a 
power state of the device. 

The Accused Instrumentalities comprise the “wireless end-user device of claim 1, wherein the 
power control state is a power state of the device.”  

See, for example, the disclosures identified for claims [1b]-[1d]. 

Claim 8 

8. The wireless end-user device recited
in claim 1, wherein the processor 
executes the instructions further to: 
execute a router for dynamically 
managing one or more network capacity 
controlled services and/or QoS sessions 
for the wireless end-user device. 

The Accused Instrumentalities comprise the “wireless end-user device recited in claim 1, 
wherein the processor executes the instructions further to: execute a router for dynamically 
managing one or more network capacity controlled services and/or QoS sessions for the wireless 
end-user device.”  

See, for example, the disclosures identified for claims [1b]-[1d]. 

Claim 11 
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11. The wireless end-user device recited
in claim 1, wherein dynamically 
determining whether to apply the 
network service usage control policy to 
the particular network service usage 
activity is further based on a current 
wireless network and/or the network 
service usage control policy is based on a 
current wireless network. 

The Accused Instrumentalities further comprise the “wireless end-user device recited in claim 1, 
wherein dynamically determining whether to apply the network service usage control policy to 
the particular network service usage activity is further based on a current wireless network 
and/or the network service usage control policy is based on a current wireless network.” 

See, for example, the disclosures identified for claims [1b]-[1d] as well as the following 
disclosures. 

https://developer.android.com/reference/android/net/ConnectivityManager; 
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https://developer.android.com/guide/background/optimizations. 

Claim 12 

12. The wireless end-user device recited
in claim 1, wherein dynamically 
determining whether to apply the 
network service usage control policy to 
the particular network service usage 
activity further includes dynamically 
assigning a network capacity controlled 
services priority level to the particular 
network service usage activity based on a 
network busy state. 

The Accused Instrumentalities “wireless end-user device recited in claim 1, wherein 
dynamically determining whether to apply the network service usage control policy to the 
particular network service usage activity further includes dynamically assigning a network 
capacity controlled services priority level to the particular network service usage activity based 
on a network busy state.” 

For example, the ConnectivityManager API and the ConnectivityManager.NetworkCallback 
API dynamically assigning a network capacity controlled services priority level to the particular 
network service usage activity based on a network busy state, such as a network congestion 
state.  
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https://developer.android.com/reference/android/net/NetworkCapabilities. 
 

 

Claim 13 

13. The wireless end-user device recited 
in claim 1, wherein associating includes 
querying a network element for 
determining an association of the first 
device application with the network 
service usage control policy. 

The Accused Instrumentalities comprise the “wireless end-user device recited in claim 1, 
wherein associating includes querying a network element for determining an association of the 
first device application with the network service usage control policy.”  
 
See, for example, the disclosures identified for claim [1b]-[1d] as well as the following 
disclosures. 
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https://source.android.com/docs/core/connect/uicc. 

Claim 14 
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14. The wireless end-user device recited 
in claim 1, wherein the network service 
usage control policy includes one or 
more of the following: block/allow 
settings, throttle settings, adaptive 
throttle settings, QoS class settings, 
packet error rate, jitter and delay settings, 
queue settings, and tag settings. 

The Accused Instrumentalities comprise the “wireless end-user device recited in claim 1, 
wherein the network service usage control policy includes one or more of the following: 
block/allow settings, throttle settings, adaptive throttle settings, QoS class settings, packet error 
rate, jitter and delay settings, queue settings, and tag settings.”  
 
See, for example, the disclosures identified for claim [1b]-[1d]. 
 

 

Claim 15 

15. The wireless end-user device recited 
in claim 1, wherein the network service 
usage control policy includes traffic 
control policy filters, the filters 
comprising a first filter specifying 
applicability of the policy only when the 
first device application is not in the 
foreground of user interaction, and a 
second filter specifying applicability of 
the policy only in one or more specific 
power control states. 

The Accused Instrumentalities comprise the “wireless end-user device recited in claim 1, 
wherein the network service usage control policy includes traffic control policy filters, the filters 
comprising a first filter specifying applicability of the policy only when the first device 
application is not in the foreground of user interaction, and a second filter specifying 
applicability of the policy only in one or more specific power control states.”  
 
See, for example, the disclosures identified for claim [1b]-[1d]. 
 

 

Claim 16 

16. The wireless end-user device recited 
in claim 1, wherein the network service 
usage control policy includes traffic 
control policy filters implemented as 
cascading filters. 

The Accused Instrumentalities comprise the “wireless end-user device recited in claim 1, 
wherein the network service usage control policy includes traffic control policy filters 
implemented as cascading filters.”  
 
See, for example, the disclosures identified for claim [1b]-[1d]. 
 

 

Claim 17 
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17. The wireless end-user device recited
in claim 1, wherein the network service 
usage control policy includes traffic 
control policy filters using a network 
busy state and/or a time of day as an 
index into a traffic control setting. 

The Accused Instrumentalities comprise the “wireless end-user device recited in claim 1, 
wherein the network service usage control policy includes traffic control policy filters using a 
network busy state and/or a time of day as an index into a traffic control setting.”  

See, for example, the disclosures identified for claims [1b]-[1d] and 12. 

Claim 18 

18. The wireless end-user device recited
in claim 1, wherein the processor 
executes the instructions further to: 
differentially control the particular 
network service usage activity based on 
the network service usage control policy 
based on a network busy state. 

The Accused Instrumentalities comprise the “wireless end-user device recited in claim 1, 
wherein the network service usage control policy includes traffic control policy filters using a 
network busy state and/or a time of day as an index into a traffic control setting.”  

See, for example, the disclosures identified for claims [1b]-[1d] and 12. 

Claim 19 

19. The wireless end-user device recited
in claim 1, wherein the processor 
executes the instructions further to: 
differentially control the particular 
network service usage activity based on 
the network service usage control policy 
based on a user input and/or a current 
wireless network. 

The Accused Instrumentalities comprise the “wireless end-user device recited in claim 1, 
wherein the processor executes the instructions further to: differentially control the particular 
network service usage activity based on the network service usage control policy based on a user 
input and/or a current wireless network.”  

See, for example, the disclosures identified for claims [1b]-[1d] and 11. 

Claim 20 

20. The wireless end-user device recited
in claim 1, wherein the processor 
executes the instructions further to: 

The Accused Instrumentalities comprise the “wireless end-user device recited in claim 1, 
wherein the processor executes the instructions further to: modify or replace a network stack 
interface of the wireless end-user device to provide for intercept or discontinuance of network 
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modify or replace a network stack 
interface of the wireless end-user device 
to provide for intercept or discontinuance 
of network access messaging for 
implementing traffic control of the 
particular network service usage activity. 

access messaging for implementing traffic control of the particular network service usage 
activity.”  
 
See, for example, the disclosures identified for claim [1b]-[1d]. 
 

 

Claim 21 

21. The wireless end-user device recited 
in claim 1, wherein the processor 
executes the instructions further to: store 
a network capacity controlled service list, 
wherein the network capacity controlled 
service list is periodically updated based 
on monitored network service usage 
activities. 

The Accused Instrumentalities comprise the “wireless end-user device recited in claim 1, 
wherein the processor executes the instructions further to: store a network capacity controlled 
service list, wherein the network capacity controlled service list is periodically updated based on 
monitored network service usage activities.”  
 
See, for example, the disclosures identified for claim [1b]-[1d]. For further illustration, see the 
following disclosures: 
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Claim 22 

22. The wireless end-user device of claim 
1, wherein the power control state is a 
power save state of the device. 

The Accused Instrumentalities comprise the “wireless end-user device of claim 1, wherein the 
power control state is a power save state of the device.”  
 
See, for example, the disclosures identified for claim [1b]-[1d]. 
 

 

Claim 23 
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23. The wireless end-user device of claim
1, wherein the power control state is a 
power state of the wireless modem. 

The Accused Instrumentalities comprise the “wireless end-user device of claim 1, wherein the 
power control state is a power state of the wireless modem.”  

See, for example, the disclosures identified for claim [1b]-[1d] as well as the following 
disclosures. 
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https://developer.android.com/training/connectivity/network-access-optimization. 
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