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In step 550, usage policy server 160 sends a request to PCRF 142. In this 

step, a request to control data usage for user equipment 102 is sent based upon a 

stoppage decision made by PCRF 142. 

[0115] FIG. 6 depicts a flowchart 600 of an exemplary method for monitoring 

and controlling data usage, according to embodiments of the present invention. 

[0116] FIG. 6 is described with continued reference to FIGs. 1-5. However, 

[0117] 

flowchart 600 is not limited to those embodiments. 

In step 610, a user equipment 102 device registration request is sent to a 

usage policy server 160. In an embodiment this step is performed using interface 

404 on user equipment 102. In another embodiment, this step is performed by a 

subscriber accessing a web based user interface via web portal 222 on usage 

policy server 160. 

[0118] Tn step 620, user equipment 102 is synchronized and updated using data 

[0119] 

from subscriber usage database 156 sent from usage policy server 160. In this 

step, local store 308 is updated. 

In step 630, values for data usage thresholds and attributes are requested 

from user equipment 102. In an embodiment, thresholds and attribute/value pairs 

are tunable or editable on user equipment using interface 404. Attribute/value 

pairs may include application, subscriber, and/or network-based thresholds and 

quotas. Thresholds may include percentage usage levels beyond which a 

notification is to be sent to a subscriber using user equipment 102. 

[0120] In step 640, bulk registration is performed. The bulk registration includes 

collecting data usage information for a plurality of user equipment 102 that has 

registered with a usage policy server 160. The data usage information comprises 

threshold and stoppage policies based on criteria such as data volume and the 

characteristics of network service providers. 

[0121] In step 650, the usage stream for a subscriber is updated. In this step, 

[0122] 

usage stream information comprising current data usage infomiation for user 

equipment 102 may be sent to a usage policy server 160. 

ln step 660, a determination whether an attribute value obtained in step 

630 has been exceeded. In this step, a determination is made whether any 
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attribute value has been exceeded, such as a daily MB cap, a cap by an 

application 306 running on user equipment 102, a cap for user equipment 102, 

and/ or an overall data cap for a subscriber 

[0123J If an attribute has not been exceeded, operation proceeds to step 665. If 

[0124] 

threshold has been exceeded, operation proceeds to step 670. 

In step 665, a determination whether a threshold value obtained in step 

630 has been exceeded. In this step, a determination is made whether any 

threshold has been exceeded, such as a percentage threshold regarding daily 

usage in MBs, has been reached. 

[0125] If a threshold has been exceeded, operation proceeds to step 670. If 

threshold has not been exceeded, operation proceeds to step 680. 

[0126] In step 670, a notification is sent to subscriber. In this step, a notification 

may comprise a prompt in interface 404, an email message, a Short Messaging 

Service (SMS) message, a subscriber notification posted via web portal 222, or 

any other notification capable of notifying a subscriber that a threshold has been 

exceeded. 

[0127] In step 675, after the notification sent in step 670 has been received by a 

subscriber, a determination is made whether a service characteristic has been 

changed. In this step, a subscriber, in response to the notification sent in step 

670, can optionally change a service tier associated with their subscription in 

order to alleviate either an exceeded threshold determined in step 665 or an 

exceeded attribute determined in step 660. In this step, an upgrade to a next 

service tier can be made when a subscriber is close to reaching bandwidth caps or 

thresholds. 

[0128] If a service characteristic is modified, operation proceeds to step 680. If a 

service characteristics are unchanged, operation proceeds to step 685. 

[0129] In step 680, current total data usage is determined for user equipment 102. 

In this step, data usage for applications 306 running on user equipment 102 may 

also be determined. After collection and calculation of data usage information is 

performed in this step, control is passed back to step 650. 
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In step 680, data usage is controlled on user equipment 102 after a 

subscriber opted to not modify service characteristics in step 675 and the method 

ends. 

Example Graphical User Interfaces 

FIGs. 7-11 depict a graphical user interface (GUI) for a mobile device to 

display data usage, edit usage limits, define tariffs, and accept special offers to 

change service tiers, according to embodiments of the invention. 

[0132] In an embodiment of the present invention, mobile usage policy 

application 104 may include the exemplary interface illustrated in FI Gs. 7-11. 

FIGs. 7-11 are described with continued reference to the embodiments illustrated 

in FIGs. 1-4. However, FIGs. 7-11 are not limited to those embodiments. 

Throughout FIGs. 7-11, displays are shown with various hyperlinks, command 

regions, 'tum wheels', buttons, 'slide bars', and data entry fields, which are used to 

initiate action, invoke routines, enter data, view data, or invoke other 

functionality. For brevity, only the differences occurring within the figures, as 

compared to previous or subsequent ones of the figures, are described below. 

[0133] FIG. 7 illustrates a data usage interface 700 that allows a subscriber to 

view home data used 702 in home network service provider 220 as compared 

roamed data used 704 while roaming in roamed network service provider 230 for 

a given period. Tn the exemplary embodiment illustrated in FIG. 7, the period is 

1 month ( e.g., April), but as would as would be understood by those skilled in the 

relevant art(s) interface 700 could display other data usage periods (i.e., hourly, 

daily, weekly, etc). In an embodiment, interface 404 comprises interface 700. 

[0134] A subscriber can set "Notify" and "Stop" limits by selecting, using input 

device 710, limits button 706. Similarly, a subscriber can display and set tariffs 

by selecting, using input device 710, tariffs button 708. Interface 700 also 

displays total data usage 712. 

[01351 FIG. 8 illustrates a usage limits interface 800 that allows a subscriber to 

set data usage limits in home network service provider 220 and in roamed 
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network service providers 230. According to an embodiment of the invention, 

interface 404 comprises interface 800. A subscriber, using input device 710 or a 

touch screen interface within interface 800 can change usage limits 802 for one or 

more network service providers. In an embodiment, usage limits 802 are 

changeable by scrolling through different values by using 'turn wheels' within 

interface 800. After one or more usage limits 802 have been changed, new usage 

limits 802 may be saved when a subscriber, using input device 710 or a touch 

screen interface within interface 800 selects save button 804. Current, updated 

usage data is displayed when a subscriber, using input device 710 or a touch 

screen interface within interface 800, selects usage button 806. 

[0136] FIG. 9 illustrates a tariffs interface 900 that allows a subscriber to display 

and define tariffs 902 for home network service provider 220 and for roamed 

network service providers 230. In embodiment of the invention, interface 404 

comprises interface 900. In an embodiment, some pre-set tariffs 902 are 

provided by the network service providers and other tariffs 902 are editable by 

the subscriber in interface 900 in cases where the subscriber knows the tariff 902 

and a network service providers cannot know the tariff. 

[0137] FIG. 10 illustrates an interface 1000 for displaying data usage. Interface 

[0138] 

1000 is an alternative embodiment of interface 700 depicted in FIG. 7. A 

subscriber, using slide bars 1006, can set "Notify" and "Stop" limits. According 

to an embodiment, a subscriber can display special offers by selecting, using 

input device 710, special offers button 1008. An exemplary interface for 

displaying and selecting special offers is described below with reference to FIG. 

11. 

FIG. 11 illustrates an interface 1100 for displaying special offers 

presented to a subscriber by a home network service provider 220 and/or roamed 

network service providers 230. In an embodiment, some special offers 1102 are 

provided by the home network service provider 220 and other special offers 1102 

are offered by roamed network service providers 230. In the exemplary 

embodiment depicted in FIG. 11, special offers 1102 can include offers to 

increase the number of Short Messaging Service (SMS) text messages the 
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subscriber can send and receive, a 'DayPass' on a roamed network, and a 'TopUp 

and Go' offer to provide a certain amount of additional data usage and/or calling 

minutes. In an embodiment, special offers 1102 may be offered to a user for free 

or may be offered for sale to the subscriber. In an embodiment, a subscriber can 

select special offers by selecting, using input device 710, links displayed with 

special offers 1102. Interface 1100 also displays total data usage 712. 

Example Computer System Implementation 

In an embodiment of the present invention, the methods and systems of 

the present invention described herein are implemented using well-known 

computers, such as a computer 1200 shown in FIG. 12. The computer 1200 can 

be any commercially available and well-known computer capable of performing 

the functions described herein, such as computers available from International 

Business Machines, Apple, Sun, HP, Dell, Cray, etc. 

[0140] Computer 1200 includes one or more processors (also called central 

processing units, or CPUs), such as processor 1210. Processor 1210 is connected 

to communication bus 1220. Computer 1200 also includes a main or primary 

memory 1230, preferably random access memory (RAM). Primary memory 

123 0 has stored therein control logic ( computer software), and data. 

[0141] Computer 1200 may also include one or more secondary storage devices 

1240. Secondary storage devices 1240 include, for example, hard disk drive 

1250 and/or removable storage device or drive 1260. Removable storage drive 

1260 represents a floppy disk drive, a magnetic tape drive, a compact disk drive, 

an optical storage device, tape backup, ZIP drive, JAZZ drive, etc. 

[0142] Removable storage drive 1260 interacts with removable storage unit 

1270. As will be appreciated, removable storage drive 1260 includes a computer 

usable or readable storage medium having stored therein computer software 

(control logic) and/or data. Removable storage drive 1260 reads from and/or 

writes to the removable storage unit 1270 in a well-known manner. 
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Removable storage unit 1270, also called a program storage device or a 

computer program product, represents a floppy disk, magnetic tape, compact 

disk, optical storage disk, ZIP disk, JAZZ disk/tape, or any other computer data 

storage device. Program storage devices or computer program products also 

include any device in which computer programs can be stored, such as hard 

drives, ROM or memory cards, etc. 

[0144j In an embodiment, the present invention is directed to computer program 

products or program storage devices having software that enables computer 1200, 

or multiple computer 1200s to perform any combination of the functions 

described herein 

Computer programs ( also called computer control logic) are stored in 

main memory 1230 and/or the secondary storage devices 1240. Such computer 

programs, when executed, direct computer 1200 to perfonn the functions of the 

present invention as discussed herein. In particular, the computer programs, 

when executed, enable processor 1210 to perform the functions of the present 

invention. Accordingly, such computer programs represent controllers of the 

computer 1200. 

[0146] Computer 1200 also includes input/output/display devices 1280, such as 

monitors, keyboards, pointing devices, etc. 

[0147] Computer 1200 further includes a communication or network interface 

1290. Network interface 1290 enables computer 1200 to communicate with 

remote devices. For example, network interface 1290 allows computer 1200 to 

communicate over communication networks, such as LANs, W ANs, the Internet, 

etc. Network interface 1290 may interface with remote sites or networks via 

wired or wireless connections. Computer 1200 receives data and/or computer 

programs via network interface 1290. The electrical/magnetic signals having 

contained therein data and/or computer programs received or transmitted by the 

computer 1200 via network interface 1290 also represent computer program 

product( s). 

[0148] The invention can work with software, hardware, and operating system 

implementations other than those described herein. Any software, hardware, and 
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operating system implementations suitable for perforn1ing the functions described 

herein can be used. 

Conclusion 

[0149] While various embodiments of the present invention have been described 

above, it should be understood that they have been presented by way of example 

only, and not limitation. It will be understood by those skilled in the relevant 

art(s) that various changes in form and details may be made therein without 

departing from the spirit and scope of the invention as defined in the appended 

claims. It should be understood that the invention is not limited to these 

examples. The invention is applicable to any elements operating as described 

herein. Accordingly, the breadth and scope of the present invention should not be 

limited by any of the above-described exemplary embodiments, but should be 

defined only in accordance with the following claims and their equivalents. 
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WHAT IS CLAIMED IS: 

1. A method for providing data communications cost monitoring and 

control for a subscriber session, comprising: 

receiving, at a usage policy server, a registration request associated with 

the subscriber session; 

determining current data usage associated with the subscriber session; 

receiving, at the usage policy server, one or more data usage thresholds 

and one or more quotas associated with the subscriber session; 

collecting, at the usage policy server, data usage information associated 

with the subscriber session; 

sending a notification to a subscriber when the subscriber exceeds a pre­

determined quota during the subscriber session; and 

controlling data usage for the subscriber session when the subscriber exceeds a 

pre-determined quota during the subscriber session 

2. The method of claim 1, wherein the notification is one or more of an 

email message, a Short Messaging Service (SMS) message, and a prompt in a 

user interface. 

3. The method of claim 1, wherein determining current data usage 

comprises: 

retrieving subscriber profile data from a subscriber data 

repository; and 

determining the whether a quota has been exceeded based on a 

service tier associated with the subscriber. 

4. The method of claim 1, further comprising: 

sending a notification to the subscriber when a pre-determined threshold 

is exceeded during the subscriber session. 
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5. The method of claim 4, wherein the notification is one or more of an 

email message, a Short Messaging Service (SMS) message, and a prompt in a 

user interface. 

6. The method of claim 1, further comprising: 

storing data usage information in a subscriber data repository. 

7. The method of claim 1, further comprising: 

receiving, at the usage policy server, a request to change a service tier 

associated with the subscriber session; and 

updating a subscriber profile based upon a requested service tier change 

request. 

8. The method of claim 1, further comprising: 

receiving, at the usage policy server, a request to change a threshold 

associated with the subscriber session; and 

updating a subscriber profile based upon a requested threshold change 

request. 

9. The method of claim 1, further comprising: 

receiving, at the usage policy server, a request to change a quota 

associated with the subscriber session; and 

updating a subscriber profile based upon a requested quota change 

request. 

10. The method of claim 1, wherein the one or more quotas comprise a 

maximum amount data usage for a period, a maximum amount of data usage for 

an application, a maximum amount of data usage for a group of applications, and 

a maximum amount of data usage for a mobile device associated with the 

subscriber. 
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11. The method of claim 1, wherein the one or more data usage 

thresholds comprise a percentage of data usage as compared to a quota. 

12. A system for providing data communications cost monitoring and 

contro 1 for a subscriber session, comprising: 

a usage policy server configured to receive a registration request 

associated with the subscriber session; 

a usage policy application configured to determine current data usage 

associated with the subscriber session; 

a receiving module configured to receive one or more data usage 

thresholds and one or more quotas associated with the subscriber session; 

a collection module configured to collect data usage information 

associated with the subscriber session; 

a notification module configured to notify a subscriber when the 

subscriber exceeds a pre-determined quota during the subscriber session; and 

a control module configured to limit data usage for the subscriber session 

when the subscriber exceeds a pre-determined quota during the subscriber 

session. 

13. The system of claim 12 further comprising a data usage limit module 

configured to receive and display modifications to data usage limits associated 

with the subscriber session. 

14. The system of claim 13, wherein the data usage limit module is 

further configured receive and display modifications to data usage limits 

associated with one or more applications running on a mobile device. 

15. The system of claim 14, wherein the data usage limit module is 

further configured to run on a web server. 
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16. The system of claim 14, wherein the data usage limit module is 

further configured to nm on a mobile device. 

1 7. The system of claim 12 further comprising a tariff definition module 

configured to receive modifications to tariffs associated with one or more 

network service providers. 

18. The system of claim 17, wherein the tariff definition module is 

further configured to display modified tariffs associated with associated with one 

or more network service providers. 

19. The system of claim 18, wherein the tariff definition module 1s 

further configured to run on a web server. 

20. The system of claim 18, wherein the tariff definition module 1s 

further configured to run on a mobile device. 

21. The system of claim 12 further comprising a special offer module 

configured to receive and display special offers to alter a service tier associated 

with the subscriber session. 

22. The system of claim 21, wherein the special offer module is further 

configured receive and display special offers from a home network service 

provider associated with the subscriber session. 

23. The system of claim 21, wherein the special offer module is further 

configured receive and display special offers from a roamed network service 

provider associated with the subscriber session. 
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cellular network. If the wireless station(31 0) requests a call setup and transceives data after the call setup. APs(320) wirelessly 

connect with the wireless station(310) by using an 802.11 physical layer and an 802.11 e MAC function. receive data and a control 
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Cf ;:'J-J.llof7lll:= IEEE 802 11~ Ol§ofOj 'j';'1:'fl:ilf {':!!~2-i ::'{~ 2_l5of]I -'?-IB 'j';'1:'fl:ilf {':!!~2-i ~"l 2_15 
Alc'.':::'c'J 'Jc.I '.:'J-\'l, :J. _I:L~:J.~OI 7'i2!§ Jl~ □HxNI i":fB -3:IOICf, 
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Equipment)(10)~ Af§ofOj 015 ,"12fJl(Mobi le Terminal, MT)(20)0ll i"i~ofOj 2_1Ei':1! §"1 IIH3! CJIOIEi 
Aicilc'.':::~ ;l:Jl~\:'fl:=Cf. 
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'EB, Ol§.u!B7l(Mobile Switching Center, MSC)(60)l:= UTRAN(30), SGSN(40), GGSN(SO):ilf §.:':Jol\"lAi DI 
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s=_ 2~ ~::Jof\"l, Cf4'"1 'i'cl 8~Pl(Mobile Station, STA1)(110)l:= 'rc~§sfOILI PDA(Personal Digital 
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',:'J-2_10I Of"'! ;i:JIAl'r.I7'I f,t::J <;>,l.<:'IJj, 71~"1 802.11a/b ::'J'g {':!!~2-i ::'J'OIIAi fl.,'-ofl:= QoS(Aicilc'.'::: 2';'@!, 
Quality of Service)~ ;l:Jl~g,,} Sil:= §;l:1I'210I <;>,l[_f. 

'EB, g2.H 711"0!1 [fe ~AIOIIOIIAi 'i'cl:::H ~:;if {':!!~2-i ::'J'Zf"l ~AIZf 2 {;J~OI 7'I:'/cl'r.I7'I 2J.<:'1Jj, Aicil 
c'.':::"1 Ol§~s=_ 7'I:'/cl'r.I7'I 2.tl:=Cfl:= §;l:il'2J_5=_ VCI. 

~ ~~g !?IQJ ~Ail~~ OH~O~JI !?IB }!Q~, ~ ~~QJ ~~g ~~c:l ~QJ ~{j ~~~~ ~-tH:!JQ~ 
CHxilofOj {':!!~2-i ::'{:ilf 'i'cl:::HOI 2_l§of0j ::'J';:'f Aicllc'.'::: 0I5~:ilf Aicllc'.'::: 2';'@!~ ':i!.2!of]I -'?-IB 'j';'i:'fi:ilf {':!! 
~2-i ::'J'"l 2_1§ Alc'.':::'c'J 'Jc.I '.:'J-\'l, :J. :<::':~:J.~0I 7'i2!§ Jl~ □Hxil~ ;l:Jl~ofl:= -3:IOICI. 

;:'J-JIB cif2f ~g "a"'!~ ~~0171 -'?-IB g ~\IJOII [fe 'i'd:::H:ilf {':!!~cl ::'J'"1 2_15 Alc'.':::'c'J"1 ~;sig, DI 
~8~JIL~ ~{j 8~Jl2~ fill~~ A~OIOll.Ai -R-Jl~Q~ ~~£1~ ~~cl ~S?.I ~-d~~~Oll ~~£1~ ~{j 
:'H:ilf {':!!~2-i ::'J'"l 2_!5 Alc'.':::'c'JOII VOlAi, ;:'J-7I 'j';'i i"i~::'J' LHOIIAi §gJB 2_1Eillil0lc'.':::~ i"i~of::J, 'i'd:::H 
~ -'?-IB rF'rn Ol§ofOj ;:'J-7I 'j';'1 8~7121 'j';'i i"i~ofOj [ilOIEi 'Jc.I AilOl.:':J.2.~ ~"loll:= Cf4""l i"i~ 
2!:,,:I; ;:'J-JI Cfc}"l i"i~ 2!:,,:121 2_li:"1£I0l ;:'J-JI i"i~2!:,,:I~¥Ei"1 CIIOIEi '?.cl ;l:ilOl.:':J.2.~ i'°l~\:'fOf DI~ ;:'J­
JI fil!~~Q~ 21~0~:::il. ~JI fil!~~:il-~ ~t1!1~~0l1Ai2.~ ~~B 'E:1-~Q~ ~~o~~ !1~ AilOi~FI~ ~ 
gtBCf. 

;:'J-7I 'j';'1 8~Jll:= 'j';'i:'fj~ -'?-IB Tl'Z10IIAi N§ofl:= ~~ :<::':~s::.~ 7I~:ilf {':!!~2,j 'YOIIAi N§ofl:= ]:[~ 
s::.~ JI~, '?.cl 2_1Ei':1! ~cl :<::':~s::.~ JI~~ Jf;':ICf. 

;:'J-7I 'j';'i 8~71"1 :i::>:~s::.~ i'!iOIIAi 'j';'i i"i~'r;:'fOIIAi Ol§£Il:= 71I~(Layer)2 Olof"l PDCP(Packet Data 
Convergence Protocol), RRC(Radio Resource Control), RLC(Radio Link Control)/MAC(Media Access 
Control) _I:L~s::.~0I IEEE(lnstitute of Electrical and Electronics Engineers) 802.11e MAC(Medium 
Access Control) _I:L~s::.~~ CHxllof::J, Lf □i7'I PMM(Packet Mobi I ity Management) 'Jc.I SM(Session 
Management) :<::':~s::,~g :J.CH~ xH§BCf. 

;:'J-7I 'j';'1 8~71 "1 :<::':~s::. ~ ;'sOII Ai 'j';'i i"i ~ ,1;:'l'OII OI §£I l:= RRM(Rad i o Resource Management) JI~~ 

16-2 

16-2 



10-2004-0053858 

~JI ~{j 8gJ-]I~ ~~Ci ~ ~~~ ~IOH ~_H£!- g~xn~ ~~~ ~JI OI~ 8~712J ~g ~~ ~E.H~ 
fl-7'IBCf_ 

;'J-]I -'¥-cl 81!J"JIE ;'J-]I {':!!~cl 'YOII 2_1§of()j ;';'§S,clJiLf -'¥-cl:::HOII i':l"'sof()j ;';'§'iclS::.~ i'i-~ 2.C:::.(Dual 
mode)~ 7'Il/<BCf. 

;'J-]I i':l"'s2!-Tl"j -'¥-cl:::H~ 'i'IB n:J:1g IEEE(lnstitute of Electrical and Electronics Engineers) 
802.11 ~clJ1Ig:V.f 802.lle MAC(Medium Access Control) J1Ig~ Dl§BCf_ 

~JI ~~~~12~ -Gl~ AilOi~~I~ R-t:JQ~ -Gi~E.!-C~. ~JI ~~ XilOi~~I~. ~JI ~{j~~~~ 
RNC(Radio Network Controller) Jl3~ :5':gBCf_ ;'J-]I i':l"'s J.:il0i2!-TIE, ;'Pl {':!J~ci ,Y:V.f"j 2-1§0!1 l§ifl. 
B '2J'i.'~ -R-7'Iof[]cj ;'J-JI {':!J~ci 'Y LH"j MSC(Mobi le Switching Center)/VLR(Visitor Location Registe 
r)OII i':l"'sBCf. 

;'J-JI i':l"'s2!TIS'.f i':l"'s J.:il0i2!Tl:z_l-'?J J.:il0itl2E, ;'J-JI -'¥-cl:::H~ 'i'IB n::>:121 IEEE 802.lle MAC'?! Jl3 3 
HCF(Hybrid Coordination Function) Jl3 3 HCF Control led channel access Jl3, CfE PCF(Point 
Coordination Function) Jl 3 ~ Dl§of()j @!.Al:z_l- ;':1%'.clS::.~ BCf. 

;'J-JI i':l"'s2!TIS'.f i':l"'s J.:il0i2!Tl:z_l-"j CilOIE.i ,':1%g, .Af§7'f"j .Ail::ll"c 3@!~ :;}cjof()j HCF contention­
based channel access(EDCF) Jl3~ Ol§of()j .':1%BCf. 

;'J-JI i':l"'s2!TIS'.f i':l"'s J.:il0i2!-J;;:l:z_l-"j CilOIE.i ,':1%g, .Af§_);J<>j Aii::il"c 3@!~ :;}cjofJ.:I 2J:;i 
DCF(Distributed Coordination Function) Jl3~ Ol§of()j .':1%BCf_ 

;'J-JI i':l"'s J.:iIDi2!;,;IS'.f -'¥-cl 81!J"JIE -'¥-cl:::11:V.f ;'J-JI {':!J~ci 2:z_l-'?J 01§2!~ 7'Il/clofJI 'i'loH i::ijE.I~ ~c:::.2. 
:<:".(Vertical Hand-off) Jl3~ J.:l§BCf. 

B."_1, l" ~\IJOII ITfe -'¥-cl:::11:V.f {':!!~cl ,Y<>j 2-1§ .Al"c~<>j ~~g, Ol§81!J"JILf -'¥-cl 81!J"JIS'.f "'1"2J'Y 
A~0IOIIAi R-Jl~Q~ 21~£1~ ~~C-i ~~ ~{j!i~~OII ~~£1~ ~{j~Y~ ~~Ci ~~ 21~ ~~OIi ~ 
Di Ai, al ;'J-JI -'¥-cl 81!J"JI ~ :':':JI slfof :;i ;'J-JI -'¥{-7 81!J"JI S'.f {':!J ~ci 'Y, CfE ;'J-JI -'¥{-7 81!J"JIS'.f -'¥{-7 :'II 
:z_l- §: -:::em~ *~ofE 8J1I: b) ;'J-JI a) 8J1IOIIAi §: ~'2J 'f'. ;'J-JI -'¥-cl 81!J"JIS'.f {':!J~ci ,Y:z_l- [IIOIE.i~ 
.':1%ofE 8J1I: ~ cl ;'J-JI bl 8J1IOII.Ai CilOIE.i .':1%01 §-fi'icl\:.'l. ~'2J§ 2~ oHJ.:ilofE 8J1I~ :5':gBCf. 

;'J-JI a) 8J1I LHJ.:I c) 8J1IE, ;'J-JI -'¥-cl 81!J"JIS'.f -'¥-cl i':l"'sof()j CilOIE.i .':1%~ *~ofE i':l"'s2!-TIJf -'¥ 
cl:::H~ '?loH IEEE(lnstitute of Electrical and Electronics Engineers) 802.11 ~cIJ1Ig:V.f 802.lle 
MAC(Medium Access Control) J1Ig~ Ol§BCf. 

;'J-JI i':l"'s2!;i;IE 802.lle "c""lOII '?loH CP(Contention Period) CfE CFP(Contention Free Period)OII ;'J-t'f 
filOI CCl(Controlled Contention Interval)~ OfJlofJI '?loH ¥'2JJl"'!_c:>~ 'CC(Controlled Contention) 
Control Frame ~ ;'J-JI -'j'-{-7 81!J"JI~ .':1%BCf. 

;'J-JI CCOIIE CCI LH"j CCOP(Control led Contention OPportunity)"j *(Nccop)S'.f. 2-t CCOP"j 2?JI .Al:z_l­
(Duration ti me) i':l~ :5':gBCf. 

;'J-JI al 8J1IE, 

Jf) ;'J-JI -'¥{-7 81!J"JIJf []JI.Al7'I .':I~~ '?loH ;'J-JI {':!J~ci 'YOIIAi DtJl'iclE 'CC Control Frame '?I *ti~ 
CHJlofE 8J1I: Lf) ;'J-JI -'¥-cl 81!J"JIJf CC Control Frame ~ *.'Jof\:.'l. 'RR(Reservation Request) 
Frame~ ;'J-JI {':!J~ci ,Y_c:>~ .':1%of()j -'¥-cl J.:f§~ OIIQ.fofE 8J1I: Cf) ;'J-JI Lf) 8J1I~ §oH 
CCl(Controlled Contention Interval) §2_1 Cf*"j -'¥-cl 81!J"Jl~¥E.i'RR Frame~ .':1%\Jfg {':!J~ci ,yg 
cf~ CCIOII .':1%ofE CC Frame OIi oH~ -'¥-cl 8:YJl<>j -'¥-cl J.:fl/cl OIIQ.f g}'e:J(Ack) []JIAIJ-:I~ .':1%ofE 
8J1I: cf) ;'Pl {':!J~ci 'YDI 'RR Frame~ g2_1B -'¥-cl 8:YJIOII CHof()j -'¥-cl .':1% Jl2I~ ",'()jofE 8J1I: 
Of) ;'J-JI cf) 8J1IOIIAi -'j'-cj .':1% Jl2I~ ",'()j\Jfg -'j'-cj 81!J"JIE ;'J-JI {':!J~ci 'Y'?l "'1~'YOII §~ j,j;,;f~ 
*~ofE 8J1I: ~ l::lf) ;'J-JI DI) 8J1IOII.Ai §~ iaJ;,;fJf §-fi§ -'j'-cj 81!J"JIE CilOIE.i .':1%~ 'i'loH ;'J-JI {':!J 
~ci ,Y:V.f"j Ailtl 2-1~ ~'2J~ fl.'?ofE 8J1I~ :5':gBCf_ 

;'J-JI Lf) 8J1IOII.Ai 'RR Frame g TID(Traffic ID)S'.f -'j'-cj .':i'§ Jlsll Jl:z_l- i':l~ :5':gBCf. 

;'J-JI Cf) 8J1IOIIAi 'Ack []JIAIJ.:I '~ .':i'§\Jfg ¥cj8!YJIE CC Frame "j ITIC:::."-11 l§!C:::.(Feedback Fi led) LH 
J.:f;'J"j "'l\Jl ;;;J_c:>~ -'j'-cj J.:fli'I OIIQ.f £1.=;1<:>j g2_1~ R!-2.IBCf_ 

;'J-JI □ f) 8J1IOII.Ai -'j'-cj 81!J"Jl'?J §~ iaJ;,;f~ *~ofE 8J1IE. 7 ) ;'J-JI {':!!~cl ,Y<>j -'j'-cji'J"'s'Y LHOIIAi 
;'J-JI -'j'-cj 81!J"JIS'.f -'j'-cj i':l"'s'iclE i':l"'s2TIOII .':1%§ -'j'-cj 81!J"Jl'?J Attach Request []JI.AIJ.:IJf ;'J-JI i':l"'s 
2TIS'.f i':l"'s'iclE i':l"'s J.:il0i2TIOII .':1%'.clE 8J1I: L) ;'J-JI 7) 8J1IOII.Ai Attach Request []JI.AIJ.:I~ .':1% 
~g ~~ AilOi-2!-J:I~ OI OilALX:I~ ~JI fill~~Q~ -c:!~o~_::;:i, ~JI fill~~Q~~Ei 2!~£1~ 'Attach 
Request/Reject []JI.AIJ.:I~ ;'J-JI i':l"'s2!;,;I~ .':i'§ofE 8J1I: ~ c) ;'J-JI L) 8J1I~ §oH i':l"'s2!;,;IE 

Attach Request/Reject []JIAIJ.:I~ '(QoS Data+)CF-Pol l+CF-Ack Frame'~ §of()j ;'J-JI -'j'-cj 81!J"JI~ [1% 
ofE 8J1I~ :5':gtBCf 

□ fl ;'J-JI 1::11) 8J1I~ §oH ;'J-JI -'j'-cj 81!J"Jl<>j Ailtl 2-1~ i"!TfS'.f §~ iaJ;,;f .AfOIOII gl'2! .Al:z_l- Ol;'J-0I c1cfl. 
'icl\:.'l, ;'J-JI -'¥-cl 8:YJIE Ol;':l"j -'j'-cj .':I'§ Jl2I~ .°'ifiof:;} Cf.Al ;'J-JI {':!!~cl ,Y_c:>~ Cfe -'j'-cj .':I'§ JI 
2I~ ¥()j\J'"JI '?loH Ailtl 2-1~ J.:ilDi []JIAIJ-:I~ ;'J-JI {':!J~c..i ,Y_c:>~ .':i'§ofE 8J1I~ :5':gBCf. 

;'J-JI l::lf) 8J1I0ll.Ai -'¥{-7 81!J"Jl<>j Ailtl 2-1~ ~'2! 8J1IE, 7) ;'J-JI -'¥{-7 81!J"JIE 'QoS Data Frame'~ DI 
§of()j 'Active PDP Context Request []JIAIJ.:I~ ;'J-JI {':!!~cl ,Y"j -'j'-cj i':l"'s,Y_c:>~ ;"1%ofE 8J1I; L) ;'J­
JI 7) 8J1I~ §oH -'j'-cji'J"'s'YOII .':I~§ []JIAIJ.:IE "'1-2J'Y<>j SM(Session Management) J1IgOII ,"l~'iclOi Cil 
OIE.i ;>:!~ ~'2!0ll CHB ~l::IIJf 0I-'l'-OiJ.:IE 8J1I: ~ c) ;'!-JI L) 8J1I~ §oH <,lj-2J,Y"j SM J1Igg 
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t-9( 

t'-9( 

'j7f{:j_glf¥HJ ~JNl:J loHl l'j',~IYl/5 =::;(OEE)lt&IOIIY ~IY 'C:::loi'c 1glf¥HJ ~8::i""'i =::;(Oi'.E)l¥1Y~!Y 'H]IO 

tii'o C:::lli 
l~rr ~(O££)(Ja11 □ J+U □J +U! □ d ssaJJ\f)lt&IOIIY ~IY lo(Oi:£)(1-u1 □ d ssaJJlf)l'£1'y~!Y IIOlo 'JNl:J '8::i""'i 
IIOHl l'j',~!Y 1/5 'C:::lciEis;, IIO,'j',~IYl/5 lo,'j', f--.:i~iw =::;13~i-3 2ois;,lc-g fVIIOIOlY (NJ)l'j;I/HQ lo(\/lS 
'u□!+B+S a1!q□v,i)ICJ'l'H3w5 l71Ci'l'H33ID isi8YIV lollOIV~ ~lJJ IIOiiii'll i'i 'IOl'z lolR §IV:5 IIOv :5 

·1-:iloi'c lglV:5 ~w-2:: ioITTYIV 31-o lo1'j', R~iw li1:ili,w5 lollOIV~ ~lll IIOiiii'll i'i =::;t, :5 

·1-:ii'o IOlci,~rr jc(Jal 1 □ J+UOJ I 1aJ)l'£1'ylOlfY iw =::;JglOlfY ~~iw ioiCiC 'fV2::i" 
"'i iois;,1-;i~ =::;lo C:::IYR\il¥ ~iv** 1/5 f-::ie'a-23n fVIIOiw 1og10 C =::;=5 l7ll1 =::;(8 ap □ N)8::i""'i 'fVICID 

·J-:iii:H:::H7 ~'71Dlfllf3io W5 lololY (3n ·1-ua111d!nb3 Jasn)~<i"ilo lEN\/1:Jln =::;nn 'mig ·J-:iii'H::ll7 1c1c ~ 
'71Dlfllf3[o lolOlY 8::i""'i loJNl:J =::;qn1 '~ID'710lfllf3[o [ois;,1"2~ lolOlV (Ja11 □ J+U □J )!JOM+ 8 N °!P"l:J)JNl:J 
loN\/1:Jln i5Jn1 ·r:::10:c;::101fl!f3[o lolOlV (N\/1:Jln)1'j',~IYW6 lE(NJ '>tJOM+aN 8JOJ)1'j',I/HQ =::;n1 'fYIIOE :5 

·J-:iloi'c 1glV::S ~:i;:-2:: :c;::lolfrrf-::iio ~IY lo,'j', (llv.lOJ-M)~IY~l-:i ,~~=if!:" 10HJ1" fVIIO~ ,'j', f-;i~iw is£ :5 

• J-:il'z lr: 'i:s'l-:i @llitco w llilfYg ~ IIO IV~ jg iYi';:'dR =::; i'o * ,~ IV~ lie 
jl!IOE ~tco,'A i'i lelY G'lc ~lvlY 1og~ fVIIOlO~~lc =::;Jl!~ IDtco,'A i'i l{Jjl!'[,~ ~@:5 §e's~ jl!IO 

·n1g1~rr ~"'.IC ElfY =::;Jl11fYHl1 ~~ 51YW '@13~1'5 IO*i'c f3IOIIJ IC,'v i1': :"',IC 
llfY =::;Jg*l'c ~f3IOIIJ ic1°'j; f-;i~iw loldlH3 1/5 IC1'v ·~ IYW ~ IC1'v :"',IC LIIY =::;Jg~* ~IYW ~ 
lC Hi, 1/5 lo lc,'llB 1/5 ICJ'v =::;=5 'l'j', f-;i~iw lo lc,'llB 1/5 1cg r::: jl!j"g: IC~ ~ lc,'llB 1/5 ICJ'v 'Hg 
It ~31-o lo1'j', R~iw li1:ili,w5 =::;1C,EfY II01'j',~IYW6 lo,'j', f-;i~iw =::;13~i-3 201Ylc-g fVIIOIOlY l'j',1/ 
HQ lolc,'lli3 1/5 l7IC,'llB¥ilo 'isjs:~ lolfYHD~lc §,'yfy IO~C2ii Jgli, ~31-o lo,'i'i f-;i~iw li1:ili,w5 

-~"JIO ~ ~ 
*11'\ IDJQEID ~R\li;iii (u □Jeaq)~IR 'C:::Jg"',JC IYW 203Jy isITTw lEfillY ::i"i5 ~-g IC1'v ·1-:i1g,°?3 
2::ii5 ~g =::;13~i3 IDJg~!Y IIOili,w5 'l7kl3~i3 1DJg3i-3 II01'j', f-;i~iw lCIC,'llB W5 IC1'v 

·J-:iiia,~ 2IC1'llB W5 leg ~'i:s'lolci~s:e lei"g:IClo*i'c W5 1glis ~,'si'c IYIVll!l 
IOIIY lo,'j',~!Y W5 lc,'v '@lciiv* 201'6~1Y W5 ICi'v lCIYIVlliJ,+daJJ\/ yJqao f-::ie'a-201°'j;I/HQ lc,'v 
1Dlli1'si'c 201'61/HQ lCIYIVll!l 1-sanbal:J yJei-ao lolc,'llB k'5 leg ·=::;J'Lisl IIYHg ~s lolc,'llBw5 lc,'v 

·1-:i1g~* ~l'£isl lfYHg 
""=' Hglt ICJQ~s:e ~~IY lolE,'j', f-;i~iw IC1'v IIO<'si'i" ~"Rl l03IOIIJ ,~*i'c lCIC,'lli"'3 W5 leg 'C:::JQ 
~* ~l'tisl 1gli', IClQ!YwHY ~IYIIY IIO<'si'i" ~lo 1031011'.J '~*i'c lCIC,'ll1"3 1/5 IC1'v ·=::;ncB (l-:i IC1'v 

·1-:i1g,~rr ~IIC1"3 =::; 
lli*i'c 2IC1'llB k'5 leg 1Dll1EID ~.>P\1-~J+ll □d-~J. is,'j',~!Y W5 is,7'\*i'c ~IYIVll!l fVIIOIIC1"3 (7 
IC1'v (:::i i1': :l1C1"3 =::;Jli*i'c 201'j',~!Yw5 ~IYIVll!l +daJJ\/ pa1-u□J dOd a1-e•1peaa IIO~ 1gHYHQ ~2 
i'i" f3IOIIJ 51YW IIOi'clO IO,'j',1/HQ 1cg 2013,'si'c 20l'j',I/HQ 1vn =::;1YIVIIO §,'si'c 20i'j',~!Yw5 fV 
IIOIIC1"3 (L IC1'v (7 :11eB =::;JQ1'si'c 20l'j',~IYW5 HQ~ ~.arneJ~ -ei-eo s□o, l01'i'\1'si'c ~IYIYIIO,+Sanbal:J 
1-xai-u □J dOd ai-eA!peao, f-::ie'a-201°'j;I/HQ lo1'j', f-;i~iw =::;1c,'llB 1/5 leg (L ·=::;11e1-=i (17 IC1'v 

l-:J1g,~rr ~IICB =::;JQ~* ~1'£ 
sY ""=' IIO,'i'i I/ HQ lo,'j', f-;i~ iw 1cg =::; lc,'llB w5 is,7'\ IDe'a ~ l"g: le * i'c w5 fVIIO IIC1"3 C 2 lc1'v C □ l1': 
:l1C1"3 =::;JQIDe'a ~l"g:IC *l'c W5 IDJQHJ IIOIC1'll1"3 W5 aio'3 ~ arneJ~ l:Jl:J. lo,'i'i f-;i~iw lc,'v (2 :l1C1"3 
=::;JQ*i'c ~IYIVIIO (>tJ\/)"",~ JollO fillY W5 lolCi'l\1"3 W5 ,'=;HQ IIO arneJ~ JJ =::;JQ*i'c IIOIJJ 'i:s'l-:J 
is1'j', f--.:i~iw is,7'\~i'c ~.arneJ~ l:Jl:J,l3e'a-2IC,'llB 1/5 io'7l-:J io3 (IBAJa+UI UO!+Ua+UOJ pa110J+UOJ)IJJ 
Hg~ ~IICB (7 IC1'v (:::i :l1C1"3 =::;JQJollO ~fillY W5 IDlli~i'c 201°'j; f-;i~iw IC1'v ~.arneJ~ 
(lsanbal:J u □ !lBAJasal:J)l:Jl:J, '@jQiv* ~.arneJ~ 1 □ J+U □J JJ, lclc,'llB 1/5 leg (7 :l1C1"3 =::;JQICHJ 
~iv* lo arneJ~ 1 □ J1-u □ J JJ. =::;lcilClO fVIIO,'i'i 1--.:i~iw lc,'v HQlis ~,'si'c IYIVIIO lelc,'ll1"3 W5 lc,'v (L 

·-::::;11eB (le IC1'v 

-l-:Jig,'grr 
~IIC1"3 ~jQ~* ~l'tisl IIYH'f. ~s j7f{:JQ1YwHY ~IYIIY l"2lll lf05-g lof3IOIIJ ,~~i'c ~IC,'llB 1/5 IC1'v 
'@13~~ loiYlfY fVIIOIICB (17 lc,'v (l-:i i1': :IICB =::;Jli~s:e ~iYIIY lo,'i'i f-;i~iw IDllilfyHg ~2i'i" 1-::ilolfJ 
51YW IIOi'clo is,'j',1/HQ HQ~ ~IICB (le lc,'v (17 :11e1-=i ~jg,'ollO ~~w ~ lo,'i'i~IYW5 Hgli', ICJQ~~ 
~DIIY §~w 1c1'i'il/HQ lo,'i'i R~iw lolCi'l\1"3 1/5 lc,'v '@lci~s:e IO*i'c f3IOIIJ fVIIOIIC1"3 (q 1cg (le 

·=::;11C1"3 (J IC1'v 

·1-:i§IOIEr: H'f-lo IIOl-"2~11£:c;:: lo~IIC J\/v.l =::;1t~w<'s JgHJ IIOirrH23 1-::ilOIIJ ,c ·r::: 
IYIO~IO 1--.:im IIO~l--.:ir:::,~ (aJUBP!OA\j UO!S! I 1□J/SS8JJ\j a1d!+1nv,i BU!Suas Ja!JJBJ)\/J/1/v.lSJ 51Y~ IIOh:u 
'7 a LL -,;os 3331 'is* i'c f3 lo lfJ lo1c 1'£,'y~ iY ~ lei~ 1-,i: 20 k'5 fVIIOHl ,'i'i f-;i~ iw lo lc,'llB W5 lc,'v 

·J-:ijg*i'c ~f3IDIIJ 201'6 1--.:i~iw lc,'v 1Dll1EID ~"'.IC (~Jo3)ssaJJe 
1auueyJ paseq-u □ !i-uai-uoJ ~JH IDlQF2C::: ~i?'i§' 'vlRfV lolYElY ~3:i '"'.IC (U □ !pun~ u □ !1-eu1pJ □□ J 

pa1-nq!Jl 8 !0)~JO loLL"i;08 3331 ~ICi'llB 1/5 IC1'v '@IYIO~IO ID~w ~ fVIIOIICB (8 IC1'v 

·=::;11C1"3 (q IC1'v 

"l-:JJglfYHg ~l"g:IC lo*i'c 1/5 51YW II01'j',~l-,i:w5 'C:::jl!io1~ ~'5»:IO~lo le 
-2::E ~~ 2i'i" l3IOIIJ =::;1c,'ll1"3 1/5 Jgiv* ~IYIVlliJ,+daJJ\/ 1-xai-u □J dOd ai-eA!P\/, fVIIOIICB (:::i lc,'v 

·1-:i1g1~rr ~IICB ~lQ1'si'c 2IC1'llB k'5 lc,'v 
HQ~ ~.a11112J~ ~J\/-1 IDd-~J f'tfe ~,'j',~1-,i: w5 IC,'v ~IYIVIIO para8/+daJJ\j 1-xai-u □J dOd ai-eA!P\/ 

8988900-t'OOC:-Ol 



]lj"c"l RNC JlasOII i"l"'s XilOi ]las~ _l2:gfof5'_"'\ RNC~ xrn:J1IB '>!_gl *s=_ SiCf. 

'±B. i"l""fi"J";.,;I(320)2.I i"l"'s Xil0ii"J";.ic;I(330)E R-d_cJ_s:c'. i"l""f§CI. 

10-2004-0053858 

-'¥-d 8:YJl(31D)E IEEE 802.11 ~cl:J1I~.ill 802.11e MAC 71I~ -'1:5:c'.':i=.~ Jlas~ JfXl[)j. 71I~ 30IIAi {;!!~ 
c1 -'1:5:c'.':i=.~ Jlas(OII~ ~Oi. W-CDMA"l PMM. SM~)~ JfXl[)j, :J. ~-\'-IOII gl\:'f"'!2_1 2_1Ei':;'.i ~;'_I -'1:5:c'.':i=.~ 
Jlas~ ::;JECI. 

BEi, -'¥-d 8:YJl(310lE {;!J~ci 'i'J- i"l"'s~ -\'-loH '§JRB -'1:5:c'.Irfgl ;S:J'i'~ Ol5 8:YJl(Mobi le Terminal) 
2.f ;;:Jg ;S:!_lil §EHs:c'. ;;:;.xI:;_i__ -'¥-d 8~Pl(31D)E {;!!~cl 'i'J-OII 2_15of01 ;';'¥r.I7iLI -'¥-d:"IOII i"l"'sol01 ;';' 
¥r.l5:=_"'\ ~~ 2<:::.(0ual mode)~ Xl§BCf. 

-'¥-d 8:YJl(310)Jf -2 ~;S:)~ -'n'.=;1of:;_J_ -2 ~;S:) 0I:S:,:"l [1IOIE1~ 5*t_lofE'1. i"l'¼i"J";.ic;I(320)E -'¥-d 8:Y 
Jl(310)2.I 802.11 ~cl 71I~.ill 802.11e MAC Jlas~ Ol¥of01 -'¥-d i"l'¼o101 [IIOIE1 ~ XilOi t_i-2~ *t_lol 
:;_i_. OI ~ i"l '¼ Xii Oi i"J"J:I (330) OIi ;'°I ~BCf. 

OI [H, i"l '¼i"J";.ic;I (320) E i"l "'s Xii Oi i"J"J:I (330) 2.I {;!! ~cl 'i'J-"l BTS2.I BSC ;,_1-, _Le<:::_ 82.f RNC;,_1-"l I ub i"l '¼ J:rn! 
ATM g~~~~ Ol¥0~Di ~~~ * 2,J_QIJ::I, C~~ 2JEi~ ~~ Ol¥0~Di ~4f~ *5:_ 'llC~-

i"l'¼ Xil0ii"J"J:I(330)E i"l'¼i"J";.ic;l2.I i"l'¼of01 {;!J~c1 'i'J-.ill"l 2150!1 '§JRB ;S:)_lil~ R-Xlof[)j '§JR,1I {;!J~ci 
'i'J-"l MSC/VLR(350). SGSN(340) ~OIi i"l'¼~ * 5.'./Cf_ 

OlciB i"l'¼ Xil0ii"J"J:I(330)E ~-:'J'i'd".i!I -'¥-di"i'¼'i'd"Z_l-"l 2_1EiIIilOlc:'::2.I 5gl£i ~~_(J__s:c'. i"i'¼ol01 Cl*"l i"i 
'¼i"J"J:I(320)5:c'.','Ej C1IOIEi ~ XilOitl-2~ ;'°l~g}Of OI~ ~-:'J'i'J-_(J_s:c'. i'°l~BCf. 

BEi. i"l'¼ Xil0ii"J"xl2.I -'¥-d 8g}JIE -'¥-d:'11.ill ~]I {;!J~c1 'i'J-lf"l Ol5{'J~ Xl§ofJI -\'-loH l::liEI~ ~<:::. 
2.-'1:(Vertical Hand-off) Jlas~ Xl§BCI. 

-\'-IOIIA1 ~m1g 1::112.1 ~01. -'¥-d i"i'¼ =;i;,_1-0I Jlj"c"J {;!!~cl 'i'J-OIIA1 Ol¥'c.lEI -'1:5:c'._s=_~~ [Ht_lof01 802.11 
MAC"l JlasOII Ail::llc:':: 3@!(QoS) Jlas~ g}~Al;'I 802.11e MAC -'1:5:c'.':i=.~OII ITfcf ;';'¥'c.l:;_J_ 5.'./Cf_ 

s=_ SE s=_ 30!1 "lB W-CDMA -'1:5:c'.':i=.~"l X1I0il'JE'1 =;i:::c~ 5:=_AIB 3;10I:;_i_, s=_ 6g s=_ 30!1 "lB W-CDMA -'1:5:c'. 
':i=.~"l Af¥XI l'JE'1 =;i:::c~ 5:=_AIB 3;IOICf. :J.cl:;_i_ s=_ 7g s=_ 40!1 "lB 802.11e -'¥-d:'11.i!I {;!!~cl 'i'J- g W­
CDMA 2 21§ lll.E=.'?13."l X1I0il'JE'1 -'1:5:c'.':i=.~ =;i:::c~ 5:=_AIB 3;10I:;_i__ s=_ sg s=_ 40!1 "lB 802.11e 'i'd:'11.ill 
{;!!~cl 'i'J- g W-COMA 'i'J- 21§ L1I.E=.-\'-J3"l Af¥XI l'JE'1 -'1:5:c'.':i=.~ =;1:::C~ 5:=_AIB 3;IOICI. 

s=_ 5 LHXI s=_ BOIi LI§ 5.'./§c-0I. i" ',!,~OIi ITfe ~AIOIIOIIA1E -'cC:::.82.I 0I58:YJl(MT);,_I- 2_1E1II1IDlc:'::. ~ 
Uu 2_1E1II1I0lc:'::~OI 802.11e~ N~olE -'¥-d:"l =;1Z_l-_cJ_s:c'. CHtil~~ gJ- * 5.'./CI. 

rrfclA1 'i'd 8g}Jl(310l"l -'1:5:c'.':i=.~ gOIIAi 'i'd i"i'¼=r1ll-OIIA1 Ol~r.lE :J1I~(Layer)2 Olof"l 
PDCP(Packet Data Convergence Protocol). RRC(Radio Resource Control). RLC(Radio Link 
Control)/MAC(Media Access Control) -'1:5:c'.':i=.~OI IEEE(lnstitute of Electrical and Electronics 
Engineers) 802.11e MAC(Medium Access Control) -'1:5:c'.':i=.~s:c'. CHtilof:;_J_, Lf □iXI PMM(Packet Mobi I ity 
Management) ~ SM(Sessi on Management) -'1:5:c'._s=_ ~g :J.[H s:c'. tH ~BCI. 

:J.cl:;_i_ -'¥-d 8:YJl(310)"l -'1:5:c'.':i=.~ gOIIAi -'¥-d i"i'¼ =;1Z_I-OII Ol~£IE RRM(Radio Resource Management) 
]las~ ~]fol01 'i'd ,,1:f§t'fcl ~ Ol5{'J~ Xl§of5'_"'\ BCf. 

012.1 ;;:JOI =;1{'J'c.lE i" ',!,~OIi ITfe ~AIOll"l 'i'd:'11.ill {;!J~c1 'i'J-"l 21§ Alc:'::'E'J"l Ail::llc:':: 0I~g XilOi t_l 
-2~ Ol~B -2 ~;S:J .ilf;S:J.ilf -2 ~;S:J Ol:S:,:"l C1IDIE1 :.'°1'5 .ilf;S:J_cJ_s:c'. Ol-'i'-Oi.':ICf. 

!'iXi. XilOi t_l-2.E ~Al;:'f .-"1'5~ -\'-loH IEEE 802.11e MAC"l Jlas g HCF(Hybrid Coordination Function) 
Jlas g HCF Control led channel access Jlas. '±E PCF(Point Coordination Function) Jlas~ Ol~ofs=_ 
"a BCf. 

Cfis. [IIOIE1 .-"1% .ilf;S:)g N~Xl"l Ail::llc:':: 3@!~ :;_J_c;jof()j HCF contention-based channel access(EDCF) 
Jlas~ Ol~ol01 .-"1%ol7iLI. '±E N~Xl"l Ail::llc:':: 3@!~ :;_J_c;lofXI [>J:;_i_ DCF(Distributed Coordination 
Function) Jlas~ Ol¥of01 ,-"15£iCf_ 

s=_ 9E g ',!,~OIi ITfe ~AIOll"l 'i'd:'11.ill {;!!~cl 'i'J-"l 215 ~\:'JOii ITle t_l-2 ~ [JIOIE1 .-"1% ~J:I~ s=_ 
AIB 3;10ICf. 

s=_ 9E 'i'd8g}Jl(STA)2.I HC(Hybrid Coordinator) NOl"l tl-2 ~ [IIOIE1 :.'°1'5 ~J:IOII t'I-B '>!__cJ_s:c'.A1. 
802.11e 'i'd:"lOIIAi HC"l Jlasg gJ\:'f7'!_(J_s:c'. AP"l JlasOII :i;rgt§ '>!__cJ_s:c'. lf"?of:;_i__ s=_ 90IIAi 'i'd:"l"l -2 
~;S:J ~;,;IE DIDI Dl-'i'-OiX1 5.'.1E 3;J_(J_s:c'. Jf;S:JBCI. 

!'iXi. HCE 802.11e c:'::""lOII "lofE'1 CP(Contention Period)Lf CFP(Contention Free Period)OII ,'J-t'ffilOI 
CCl(Controlled Contention Interval)~ OPlofJI -\'-lof01 'j';"JJl"'l_cJ_s:c'. 'CC(Controlled Contention) 
Control Frame'~ :.'°1'5£'Cf. 

Ol[H CCOIIE CCILH"l CCOP(Control led Contention OPportunity)"l *(Nccop)S'.I 2-J- CCOP"l duration 
time' 'c:l~ :i;rgtof:;_i_ 5iCl(S100). 

BEi. {;!!~cl 'i'J-OII i"l"'sof:;_J_Xf ofE 'i'd8g}Jl(STA)E HCOII "loH DPl'c.lE CC Control Frame"l *t_l~ CH 
JIBCf. CC Control Frame~ *t_lB i':l-9-0II. -'¥-d 8:YJl(31D)E RR(Reservation Request) frame~ HCs:c'. 
i'°l %£iCI. 

Ol[H, RR Frameg TID(Traffic I0)2.I TXOP(Transmission OPportunity) duration iU ~~ 12:g/of:;_J_ £[Cf 
(S110). 
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ACK []JIAll:I~ i"l'@ofJll §Cf. Ol[H 'i'ti 8\Y7IE CC Frame"-! Feedback Field LH"-1 l:fcl"-1 AID ~l_cJ_s'. 'i' 
ti l:f§ OIIQ.j' fl_=?-Jf '62.J§ 3!~ ~2_10Cf(Sl20). 

HCE RR~ '62J0 'i'ti 8\Y7I(STA)OII CHof01 (QoSData+)CF-Pol I []JIAll:I~ ;"15of01 TXDP, ~ 'i'ti ;"15",J 
Jl<l:I~ ¥010Cf_ OI~ 4'c10 'i'ti 8\Y7IE QoS Data :<:!2:11~~ Ol§of01 i"!"'ci 'Y"-1 fil1~'YOII 'i'ti 8 
~JIQJ ~~ ~JJ~ 4c~2!L~-

i:::l"'s'2!":>:I(320)0II ;"I'@§ i"!"'ci 'Y JilOi []JIAll:I2_1 Attach Request []JIAll:IE i:::l"'s Jil01'2!":>:I(330)~ J-i;,:j fil1 
~'YOII ;"!'@§Cf. :::12-l::il fil1~::'J-_(J_s'.¥Ei 5\;:t§ Attach Accept "EE Attach Reject []JIAll:IE CfAI i:::l"'s 
Jil01'2!":>:I(330)~ ]-j;,:j i:::l"'s'2!":>:I(320)5'. ;"i'@'r.l[lj. 017I.Ai ;"I'@§ []JIAll:IE (QoS Data+)CF-Poll+CF-Ack 
Frame~ §of01 'i'ti8:YJl5'. ;"15§Cf_(S130-S150). 

'i'ti 8:YJl(STA)E 3~ gi;,:f Ol-'i" CilOIE.i ;"15<:>j J!lfl.Jf £/~ [H □ fCf i"!"'ci ::'J-:;If"'J J.ll-:'-1 21?'! ~'2!~ 
fl.'i'-0Cf. Ol[H J.il-:'-1 21?'! g!;,:f2.f 'i'ti 8\YJI 3~ g!;,:f AfOIOII AIZ_I-OI ~(}j~ i":!9-0II. 712"'1 TXOP~ §' 
E'.of ::il Cf Al S110-S940"'l i"! ;,:f~ 7-i ;,:j Cf~ TXOP~ OI §0101 Ail-:'-1 21 ?'! Jil Oi []JIAI 1:I ~ ;"I 5g} 4' £/Cf. 

'i'ti 8\Y7I(31D)E i:::l"'s'2!":>:I(320)5'. Ail-:'-1 2.l~ ~21~ 'i'lof01 QoS Data Frame~ Ol§of01 Activate PDP 
Context Request []JIAll:I~ ;"150Cf_ i:::1~'2!":>:I(320)5'. ;::I'@§ []JIAll:IE i:::1~ Jil0i'2!":>:I(330)~ ]-j;,:j filj~::'J­
"'l SM(Session Management) J1I~./Jfl:I ;::i'@'r.lOi CilOIE.i ,'ls'. ~'2!01 'r.lS::.~ BCf. 

CilOIE.i ,'ls'. ~'2"JOII CHB ~lJIJI Ol-'¥-Oil:l[lj, SGSN"'l SM J1I~."' Activate PDP Context Accept "EE 
Reject []JIAll:I~ 5\:::t0Cf. 5\;:t§ []JIAll:IE CfAI i"l~ JilOi;'J-:>:I(330)~ J-i;,:j i'J~;'J-;,:I(320)5'. ;':'i'@'r.I01. 
CfAI CF-Poll-Ack Frame~ §of01 'i'ti8\Y7I(310)5'. c:'.I§' ;"!'@§Cf_ 

Ol[H 'i'cl8\Y7IE Activate PDP Context Accept []JIAll:I~ 4'clofE i":!9-. [IIOIE.i ,'ls'. ~'2! fl.=;17f Dl-'¥­
(}j;l5~ ~2_1of::il. 'i'cli"l~'YOII ~21§ TXOP~ oHJilBCf. DIE CF-End []JIAll:I~ ;::l5g/_(J_s'_J,\j Ol-'¥-01."I 
Cf(S160-S190). 

's'J"OII.Ai"'l gi;,:fs'. .2. ~2101 Ol-'¥-Oil:l!"l. 'i'cl8\Y7l(STA)E CilOIE.i~ ;"15gJ 4' £/ECil. 'i'cl 8\Y7IE 
802.11"'1 DCF Jl50II [(fcl ;':'15 "" 4' £/_cJ_Gj "EE QoS"'! 'r';'J-~ 'i'lol01 EDCF Jl50II "'loH ;"15"" 4' 
£/Cf 

Ol[H 'i'tii:::l~'Y -~ 'i'ti 8\Y7I2.f APlf"'l [IIOIE.i ;'::15.§ 802.lle "c'!!.lOII Tl-21§ CSMA/CA(Carrier 
Sensing Multiple Access/Col I is ion Avoidance) ~::ilcl50II [(fi',f Dl-'¥-011:IGl. QoS~ 'r';'J-ofJI 'i'lof01 
EDCF Jl5~ Dl§g} 4' £/Cf. 2-t CilDIE.i _E=_~"'IOII CHB 9-ti~'i'IE MAC J1I~"'l "c::>il~cl(scheduler)OII "'l 
oH JilOi'r.lE 3:!_(J_s'. gcf(S200). 

[ilOIE.i ;'::15~ §'E'.of::il. ~AH i"!"'ci 'Y"-1 filj~::'j-:il.f ~'2!§ Ailcl~ §'E'.of::ill:I ofE i":!9-0II. DI~ 'i'lof01 
CfAI 'i'ti i:::l"'s'Y"'l .2. ~'2!~ OIIQ.j'oHO( ofGl. Ol[H .2. ~'2!"'1 :;Jf'2"jg Sl00~Sl30",J :;Jf21:;Jf %~ofCf 
(S210~S240). 

i"!"'ci 'Y"'l Alic! §'E'.~ 'i'lof01 '¥cl 8\Y7IE SM J1I~_(J_s'.¥E.i Deactivate PDP Context Request []JIAll:I 
~ ;"I '@\::"Of QoS Data F rameOII ~Of i"l ~;'J-:>:I (320) 5'. ;"I 50Cf. 

i'J"'s;'J-:>:I(320)5'. ;::I'@§ DllAll:IE i"i"'s JilOi;'J-J::I(330)~ J-i;,:J fil1~'Y"'l SM J1I~_(J_s'. ;::!'@§Cf_ DI DllAll:I 
~ 4'c10 filj~::'J-"-1 SGSN,"' 7120!1 ~'2!§ CilOIE.i ,'ls'.~ oHJilof::il. Deactivate PDP Context Accepts'. 3 
\:::t0Cf. DI []JI.All:IE i:::1~ Jil0i'2!":>:I(330)~ ]-j;,:j i:::J~;'J-:>:I(320)5'. ;::i'@'r.lGl. Cf Al CF-Pol l+CF-Ack Frame~ 
DI §0101 '¥cl 8\Y7I5'. ;::I '@§Cf(S260~S270). 

0."1. Ailcl~ §'E'.0 'i'ti E:fgJ-JIE Cf.Al ;"15gJ CilDIE.Pf £/~ i":!9- S1100IIAi S210./Jfl:l"'l gi;,:f~ §oH J.il 
~~ AH~~O~:::il C:llOIE~~ 2!~~ 9 ~c~. ~~ ~~cl ~Jl~QJ ~~~ §fiO~:::ilfiJ Oh~ ~~OIi. ¥tj8~ 
71E 3~ oHJil gj;,:f~ 4'~0Cf. 

Ol[H 3~ oHJil []JIAll:I. ~ Detach Request []JIAll:IE fil1~::'J-_(J_s'. ;::i'@'r.l::il. OIOII CHB 38 DllAll:I ~ 
Detach Accept []JI.All:I~ 9.'Jg/_cJ_s'.JAi Dl-'¥-01."ICf_ 

Dfl:l''i"_(J_s'. HCE JllOi []JI.All:I ;::I'@~ 'i'IB TXOP]f §'E'.'r.I5.12,~ CF-End Frame~ ;::i5of01 ~~Cf 
(S280-S310). 

0."1 'i'c1 E:fgJ-JIE 712"'1 802.lle MAC,~ 712"'1 802.11 MAC"'! 7l60II QoS Jl5~ Ci0 3:!0l'::'.5'. S::. 
40IIAi JilAIB clf2.I ;:;tOI 712"'1 'i'c1tHOII i:::l"'sof01 J!lfl.0 .Aicil"c~ 1:1§ \::"~ 4' £/Cf_ 

Ol2-i0 Ol;'s 2_c=_ 1:l§:;Jf {'1E'Jl.§ Af§l:f"'l i".f01 SJ.DI l:f§3j_cJ_s'. ~'2! Jf5ofCf_ Dl2-i0 .Ailcll"'"-1 .g.g1g 
lcll ~(Beacon) :<:!2:11~ ~ OI §0101 \!J-5(broadcast i ng)gi 4' £/Cf. 

;:'J-7I S::.!"l:;Jf W'i'l"'l ;:'J-J.il0 ~'i'l."' 81:I g W'i'l"-1 OII.Al312.I 3:!_cJ_s'.Ai. DIE 81:I g W'i'l~ ~'i'lof7I 'i'I 
0 ~"'IOIIAi Af§§ 3!0I1:I "-1 □ I0'2"JOILf ~01~'?-\'l'i'IOII JIJH§ g W'i'l"'l \'l'i'I~ Jil0of7I 'i'lol01 Af§ 
§ 3!."' OfLICf. :::12-i'::'.5'. g 7I~ l,'O("'l §~"-! 1:I~~ ]f,"I l:fcl!"l 0I5'.¥-E.i Cf'.Y0 l"rn ~ ,;;'30 E.f 
~AIOIIJf ]f5ofCIE ~~ OloHgJ 3:!0ICf [(fi',fAi g W'i'l"-1 ."1'2!0 JI~"'! ',cl_§_ \'J'i'IE ~¥§ ~01{,J=;'­
\'l'i'l"-I 71~"'1 Af;:'J-OII "'JoH 2l0Hl:1D( gJ 3:!0ICf 

g W'i'lOII "-10 'i'c1tfl:;Jf ;',!!"'2-i 'Y"-1 21% Al"c'c'J ~ \!J-\'L :::1 :<:!5'.:::1~01 l:i;'J-§ Jl~ □HtilE -'¥cltll~ 
'i'loH IEEE 802.11 ~2-IJ1I~:;Jf, Ailcll"c ~~ Jl5~ :y;:'J-Alll 802.lle MAC :<:!5'..SC:~OII [(fi',f 'i'cl ~"'a =;i;:>1-
~ ,';'§gt_cJ_s'.JAi Ailcll"'"-1 Dl§;'J~ 1:l§gJ * £/::il . .Aicil"cOII [(f2-I 'i'titfl:ilf i"!~ci 'YOII clE'Jl"'i 2.J§gJ * £/Oi ~\/i s:_,_c=_ 1:l§OI Jf50 :a:;JfJf £/Cf_ 

"EB. g W'i'lOII "-10 9-cltfl:ilf i"!"'ci 2"-1 2.1% Al"''c'J ~ \!J-\'l. :::1 :<:!5'.:::1~01 l:i;SJ-§ Jl~ □HtilE .2. 
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0I~8-YJILf 'j'{j 8'§J-Jl2f "'l-:'JW .AfOIOIIAi R-Jl"'!_c,_s:'. 2:1~£IE ~~ci W".I 'j'{ji"J'¼WOII "'!~£IE '¥ 
{j~:ilf ~~ci W".I 2:1~ Al:c::i"JOII VOiAi, 

~JI 'j'{j i"i'¼W LHOIIAi ~gl0 2_1EillilOl:c::5'. i"i'¼of::il, 'j'{j~~ '?10 rr:J:l~ Ol§ofOj ~JI 'j'{j 8-Y 
Jl2f 'j'{j i"i'¼ofOj [IIOIEi ~ Xil0icl2~ ~""iofE Cf*"1 i':!'¼21-5':I: 

~JI Cf*"1 i"i'¼ 2!-l':I2-f 21~£101 ~JI i':!'¼2!-5':ls:'.'c'Ei"l CilOIEi ~ Xil0icl2~ ?::i'@~Of OI~ 2J-JI "'l-:'J 
~Q~ i::!~O~:::J, ~71 ~-2d~il~ ~c1~~'.YOIIAi2~ "$~21 ~~Q~ ~~o~~ ~~ AilOi~~I 

~ ~gJ-0~~ ~t:H::!Lil~ ~ ~2-.i ~QJ 21 "$ Al::'.'.:::~. 

Xii 1 gj-OII VOiAi, 

~JI 'j'{j 81:lPIE 'j'{j~~ '?10 rr:J:lOIIAi Af§ofE ~~ :C:,:s:'_s=_~ Jl°'5:ilf ~~ci WOii.Ai Af§ofE :C:,:5'_ 
~~ Jl6. ~ 2.JEi:1! ~t.J g~~~ 7I6~ J~AI~ 3:1.~ ~"2:!Q~ O~~ ~-t::H::!!il~ ~~Ci ~QJ ~"$ Al~ 
~-

Xii 2 gj-OII V 01 Ai , 

~JI '¥cl 8-YJl"l :C:,:5'.s=_~ %OIi.Ai 'j'{j i"i'¼=r'-Z_I-OIIAi Ol§£IE J1I~(Layer)2 Olof"l PDCP(Packet Data 
Convergence Protocol), RRC(Radio Resource Contrail, RLC(Radio Link Control)/MAC(Media Access 
Control) :C:,:s:'_s=_~OI IEEE(lnstitute of Electrical and Electronics Engineers) 802.lle MAC(Medium 
Access Control) :C:,:s:'_s=_~s:'. CHxilof::il, Lf □iXI PMM(Packet Mobi I ity Management) ~ SM(Session 
Management) :C:,:s:'_s=_~g :J.CHs:'. xH§ofE ~~ ~2J_(J_5'_ ofE 'j'{j~:ilf ~~cl W".I 2:1~ Al:c::i"J. 

Xii 2 gj-OII V 01 Ai , 

~JI 'j'{j 8-YJI "1 :C:,:s:'_s=_ ~ %OIi Ai 'j'{j i"i '¼ =;'-;:>I-OIi 01 §£1 E RRM(Rad i a Resource Management) JI °'5~ 
9-JfofOj 'j'{j Xf§t':fcl ~ Ol~;oj~ Xl§ofS::.~ ofE ~~ ~2J_(J_5'_ ofE 'j'{j~:ilf ~~cl W"l 21~ Al 
::'.'.:::.~-

Xii 1 gj-OII V 01 Ai , 

~JI ~ti 8gJ-JI~ ~~Ci ~ ~~~ ~IOH ~_H£!- g~xn~ ~~~ ~JI 01"$ 8~7I2J ~g ~~ ~E.H~ 
R-AIO~~ 3:1.~ ~"2:!Q~ O~~ ~t!t:!!il~ ~~Ci ~Qj 21"$ Al:::::~-

Xii 1 gj-OII V 01 Ai , 

~JI '¥cl 8-YJIE ~JI ~~cl WOii 2:l~ofOl ~§£IJiLf '¥c!~OII i"i'¼ofOl 
mode)~ Al-§10~~ ~~ ~"2:!Q~ O~~ ~c1t:!!:il~ ~~cl ~QJ 21"$ Al:::::.'E!L 

Xii 1 gj-OII V 01 Ai . 
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The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain 
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is 
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon 
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions 
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, 
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection 
of information unless it displays a valid 0MB control number. 

Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements 
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b) 
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information 
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent 
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not 
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment 
of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 

Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may 
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the 
Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence 
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of 
settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting 
a request involving an individual, to whom the record pertains, when the individual has requested assistance 
from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having 
need for the information in order to perform a contract. Recipients of information shall be required to comply 
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of 
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, 
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility 
to recommend improvements in records management practices and programs, under authority of 44 U.S.C. 
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection 
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall 
not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed 
in an application which became abandoned or in which the proceedings were terminated and which application 
is referenced by either a published application, an application open to public inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 



Notice of Allowability 

Application No. 
15/582,350 
Examiner 
ANDREW JOSEPH RUDY 

Applicant(s) 
Raleigh, Gregory G. 
Art Unit I AIA (FITF) Status 
3687 No 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-­
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1.0 This communication is responsive to the August 8, 2017 Amendment. 

D A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2.0 An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; the 
restriction requirement and election have been incorporated into this action. 

3.0 The allowed claim(s) is/are 2-19 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution 
Highway program at a participating intellectual property office for the corresponding application. For more information, please see 
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

4.0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) □All b) 0 Some *c) D None of the: 

1. D Certified copies of the priority documents have been received. 
2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file areply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5.0 CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 

D including changes required by the attached Examiner's Amendment/ Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number {see 37 CFR 1.84{c)) should be written on the drawings in the front {not the back) of each 
sheet. Replacement sheet{s) should be labeled as such in the header according to 37 CFR 1.121{d). 

6.0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. 0 Notice of References Cited (PT0-892) 5. 0 Examiner's Amendment/Comment 

2.0 Information Disclosure Statements (PTO/SB/08), 6. 0 Examiner's Statement of Reasons for Allowance 
Paper No./Mail Date . 

3. D Examiner's Comment Regarding Requirement for Deposit 7. □ Other __ 
of Biological Material . 

4.0 Interview Summary (PT0-413), 
Paper No./Mail Date. __ . 

/ANDREW JOSEPH RUDY/ 
Primary Examiner, Art Unit 3687 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20190328 



Application/Control Number: 15/582,350 
Art Unit: 3687 

Notice of Pre-A/A or A/A Status 

1. The present application is being examined under the pre-AIA first to invent 

provisions. 

2. Applicant cancelled claim 1 . Claims 2-19 are pending. 

Page 2 

3. Applicant's claim for priority is assumed to correspond to the multiple priority 

documents contained in the Application submission. It is incumbent upon Applicant to 

correct the record if the material claimed in the present Application is not supported for 

the multiple priority documents. 

Drawings 

4. Applicant's Drawings submitted April 28, 2017 are acceptable. 

Claim Rejections - 35 USC § 101 

5. Claims 2-19 are not deemed adversely impacted under 35 U.S.C. § 101. Thus, 

no 35 USC§ 101 rejection is deemed warranted. 

Allowable Subject Matter 

6. Claims 2- 19 are allowed. 

7. The following is an examiner's statement of reasons for allowance: Claims 2-19 

are allowed as all the cited prior art, either alone or in combination, does not disclose 

Applicant's inventive claim language. 
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Claims 2-19 have been reviewed in light of Alice Corporation Pty. Ltd. v. CLtweS 

Bank International, et al., 573 U. S. _ (2014) and are not deemed invalidated by such. 

Again, no 35 USC§ 101 rejection is deemed warranted. 

Claims 2-19 are determined to be directed to patent-eligible subject matter and 

the Examiner does not consider any of the pending claims to be directed to an abstract 

idea. Even if the Examiner were to identify an abstract idea for any claim, then under a 

further analysis under Alice all claims would still be found to be patent eligible for the 

following reasons. The Examiner finds that when all of the elements of each claim are 

considered individually and as an ordered combination, each claim contains an 

inventive concept which is directed to an application, a particular application, or a 

special application, of the identified abstract idea. Further the Examiner finds that 

issuance of a patent for any claim would not preempt the identified abstract idea, or the 

field of the identified abstract idea. 

Any comments considered necessary by applicant must be submitted no later 

than the payment of the issue fee and, to avoid processing delays, should preferably 

accompany the issue fee. Such submissions should be clearly labeled "Comments on 

Statement of Reasons for Allowance." 

8. Further pertinent references of interest are noted on the attached PTO-892. 

9. Applicant's nine (9) Information Disclosure Statements (IDS's) submitted have 

been reviewed. Note the attached IDS's. 



Application/Control Number: 15/582,350 
Art Unit: 3687 

Page 4 

10. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to ANDREW JOSEPH RUDY whose telephone number is 

(571 )272-6789. The examiner can normally be reached on Monday thru Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Nathan Uber, can be reached on 571-270-3923. The fax phone number for 

the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published 

applications may be obtained from either Private PAIR or Public PAIR. Status 

information for unpublished applications is available through Private PAIR only. For 

more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 

have questions on access to the Private PAIR system, contact the Electronic Business 

Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO 

Customer Service Representative or access to the automated information system, call 
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119 8185127 B1 t2012-05-22 8ai, Zheng et al. 

120 8185152 t2012-05-22 SOLDNER, Alla 

121 8185158 t2012-05-22 Tamura, Motoshi et al. 

122 8190122 B1 t2012-05-29 l\lexander et al. 

123 8190675 t2012-05-29 TRIBBETT, David 

124 8191106 B2 t2012-05-29 8hoyi et al. 

125 8191116 t2012-05-29 3azzard, Daryl 

126 8191124 B2 t2012-05-29 i/1/ynn et al. 

127 8194549 B2 t2012-06-05 Huber et al. 

128 8194553 t2012-06-05 IANG, Zhi Yong et al. 

129 8194581 B1 t2012-06-05 Schroeder et al. 
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130 8195153 B1 t2012-06-05 -rencel et al. 

131 8195163 B2 t2012-06-05 3isby, Doug et al. 

132 8195661 B2 t2012-06-05 Kalavade, Asawaree 

133 8196199 B2 t2012-06-05 Hrastar et al. 

134 8200163 B2 t2012-06-12 Hoffman, George E. 

135 8200200 B1 t2012-06-12 Belser et al. 

136 8200509 B2 t2012-06-12 Kenedy, Andrew Alexander et al. 

137 8200775 t2012-06-12 MOORE, James F. 

138 8200818 B2 t2012-06-12 -reund et al. 

139 8204190 t2012-06-19 Bang, Jung-Hee et al. 

140 8204505 B2 t2012-06-19 Jin et al. 
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141 8208788 B2 t2012-06-26 l\ndo et al. 

142 8208919 t2012-06-26 KOTECHA, Lalit Ratilal 

143 8213296 t2012-07-03 SHANNON, Frank M. et al. 

144 8213363 t2012-07-03 Ying, Wen-Ping et al. 

145 8214536 t2012-07-03 lHAO, Wen 

146 8219134 B2 t2012-07-10 Maharajh et al. 

147 8223655 B2 t2012-07-17 Heinz et al. 

148 8224382 t2012-07-17 Bultman, Michael J_ 

149 8224773 t2012-07-17 Spiegel, Joel R. 

150 8228818 B2 t2012-07-24 8hase et al. 

151 8229394 B2 t2012-07-24 Karlberg, Johan 
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152 8229914 B2 t2012-07-24 Ramer et al. 

153 8233433 B2 t2012-07-31 Kalhan, Amit 

154 8233883 t2012-07-31 De Froment, Eric 

155 8233895 t2012-07-31 Tysowski, Piotr Konrad 

156 8238287 t2012-08-07 3opi, Paramesh et al. 

157 8239520 t2012-08-07 3RAH, Adrian 

158 8242959 B2 t2012-08-14 Mia, Rashidus S. et al. 

159 8244241 t2012-08-14 Montemurro, Michael 

160 8249601 B2 t2012-08-21 t:mberson et al. 

161 8254880 B2 t2012-08-28 l\altonen et al. 

162 8254915 t2012-08-28 Kozisek, Steven E. 
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163 8255515 t2012-08-28 MELMAN, David et al. 

164 8255534 B2 t2012-08-28 l\ssadzadeh, Alireza 

165 8255689 t2012-08-28 KIM, Eun Ah et al. 

166 8259692 B2 t2012-09-04 Bajko, Gabor 

167 8264965 B2 t2012-09-11 Dolganow et al. 

168 8265004 t2012-09-11 Toutonghi, Michael J. 

169 8266681 t2012-09-11 Deshpande, Sumit B. et al. 

170 8270955 B2 t2012-09-18 Ramer et al. 

171 8270972 B2 t2012-09-18 8tting, Marcia J. et al. 

172 8271025 B2 t2012-09-18 Brisebois et al. 

173 8271045 t2012-09-18 Darolkar, Satish et al. 
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174 8271049 t2012-09-18 SILVER, Andrew et al. 

175 8271992 B2 t2012-09-18 8hatley, Scott P. et al. 

176 8275415 B2 t2012-09-25 Huslak, Nicholas S. 

177 8279067 t2012-10-02 BERGER, Thomas R. et al. 

178 8279864 t2012-10-02 il\/ood, Daniel M. 

179 8280354 t2012-10-02 Smith, Christopher et al. 

180 8284740 t2012-10-09 8'CONNOR, Dennis M. 

181 8285249 B2 t2012-10-09 Baker, Matthew Donald et al. 

182 8291238 t2012-10-16 SINTER, Karl L. et al. 

183 8291439 B2 t2012-10-16 Jethi et al. 

184 8296404 t2012-10-23 McDysan, Dave et al. 
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185 8300575 B2 t2012-10-30 il\/illars, Per 

186 8307067 B2 t2012-11-06 Ryan, Nicholas M. 

187 8315198 B2 t2012-11-20 8orneille et al. 

188 8315593 B2 t2012-11-20 3allant et al. 

189 8315999 B2 t2012-11-20 8hatley, Scott P. et al. 

190 8320244 B2 t2012-11-27 Muqattash et al. 

191 8320949 t2012-11-27 Matta, Sudheer Pooma Chandra 

192 8325638 t2012-12-04 Jin, Haipeng et al. 

193 8325906 B2 t2012-12-04 -ullarton et al. 

194 8326319 B2 t2012-12-04 Davis, Richard W. 

195 8326828 B2 t2012-12-04 Z:hou et al. 
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196 8331223 B2 t2012-12-11 Hill et al. 

197 8331293 t2012-12-11 Sood, Kapil 

198 8332375 t2012-12-11 8hatley, Scott P. et al. 

199 8339991 B2 t2012-12-25 Biswas et al. 

200 8340678 B1 t2012-12-25 Pandey, Vined 

201 8340718 t2012-12-25 8olonna, Massimo et al. 

202 8346210 B2 t2013-01-01 Balsan et al. 

203 8347104 B2 t2013-01-01 Pathiyal, Krishna K. 

204 8347378 B2 t2013-01-01 Merkin et al. 

205 8350700 t2013-01-08 ~ast, Raymond D. et al. 

206 8351592 B2 t2013-01-08 ~reeny Jr et al. 
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207 8351898 B2 t2013-01-08 Raleigh, Gregory G. 

208 8352360 B2 t2013-01-08 De Judicibus et al. 

209 8352980 t2013-01-08 Howcroft, Jerald Robert 

210 8355696 B1 t2013-01-15 81ding et al. 

211 8356336 B2 t2013-01-15 Johnston, Keith et al. 

212 8358638 B2 t2013-01-22 Scherzer, Tamir et al. 

213 8358975 B2 t2013-01-22 Bahl et al. 

214 8363658 t2013-01-29 Delker, Jason R et al. 

215 8363799 B2 t2013-01-29 3ruchala et al. 

216 8364806 t2013-01-29 Short, Joel E. et al. 

217 8370477 t2013-02-05 Short, Joel E. et al. 
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218 8370483 B t2013-02-05 8hoong Jason et al. 

219 8374090 t2013-02-12 Morrill, Robert J. et al. 

220 8374592 t2013-02-12 Proctor, Jr. James A. et al. 

221 8375128 B2 t2013-02-12 T ofighbakhsh et al. 

222 8375136 B2 t2013-02-12 Roman etal. 

223 8380247 B2 t2013-02-19 Engstrom 

224 8385199 B1 t2013-02-26 8oward et al. 

225 8385896 t2013-02-26 Proctor Jr., James A. et al. 

226 8385964 B2 t2013-02-26 Haney, Richard D. 

227 8386386 t2013-02-26 Z:hu, Kevin 

228 8396929 t2013-03-12 Heitman, Nadav et al. 
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229 8402165 B2 t2013-03-19 Deu-Ngoc et al. 

230 8402540 t2013-03-19 Kapoor, Harsh et al. 

231 8406736 B2 t2013-03-26 Das et al. 

232 8407763 B2 t2013-03-26 i/1/eller et al. 

233 8411587 t2013-04-02 8urtis, William et al. 

234 8411691 B2 t2013-04-02 l\ggarwal 

235 8418168 B2 t2013-04-09 Tyhurst et al. 

236 8423016 t2013-04-16 BUCKLEY, Adrian et al. 

237 8429403 t2013-04-23 Moret, Eric et al. 

238 8437734 t2013-05-07 Ray, Amar N. et al. 

239 8442015 B2 t2013-05-14 Behzad et al. 
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240 8446831 B2 t2013-05-21 Kwan et al. 

241 8447607 B2 t2013-05-21 i/1/eider, Chris et al. 

242 8447980 t2013-05-21 3odfrey, James A. et al. 

243 8448015 B2 t2013-05-21 3erhart, David 

244 8461958 B2 t2013-06-11 Saenz et al. 

245 8463232 B2 t2013-06-11 Tuli et al. 

246 8468337 B2 t2013-06-18 3aur, Santosh P. et al. 

247 8472371 t2013-06-25 Bari, Farooq et al. 

248 8477778 t2013-07-02 ehmann Jr., L. Curtis et al. 

249 8483135 t2013-07-09 8ai, Yigang et al. 

250 8483694 B2 t2013-07-09 ewis et al. 
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251 8484327 B2 t2013-07-09 i/1/erneretal. 

252 8488597 B2 t2013-07-16 Nie et al. 

253 8489110 B2 t2013-07-16 -rank et al. 

254 8489720 B1 t2013-07-16 Morford, Michael et al. 

255 8494559 B1 t2013-07-23 Malmi 

256 8495181 B2 t2013-07-23 Venkatraman et al. 

257 8495227 t2013-07-23 Kaminsky, David L. et al. 

258 8495360 t2013-07-23 -alk, Rainer et al. 

259 8495700 B2 t2013-07-23 Shahbazi, Majid 

260 8503358 B2 t2013-08-06 Hanson et al. 

261 8503455 B2 t2013-08-06 Heikens, Heico 
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262 8504032 B2 t2013-08-06 ott et al. 

263 8504687 B2 t2013-08-06 Maffione et al. 

264 8504729 t2013-08-06 Dezzutti, David A. 

265 8505073 B2 t2013-08-06 Taglienti et al. 

266 8509082 B2 t2013-08-13 Heinz, John M. et al. 

267 8514927 B2 t2013-08-20 Sundararajan et al. 

268 8520589 t2013-08-27 Bhatt, Yogesh et al. 

269 8521110 t2013-08-27 Rofougaran, Ahmadreza 

270 8521775 B1 t2013-08-27 Doh et al. 

271 8522039 B2 t2013-08-27 Hyndman et al. 

272 8522249 B2 t2013-08-27 Beaule, Stephane 
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273 8522337 B2 t2013-08-27 l\dusumilli et al. 

274 8523547 B2 t2013-09-03 Pekrul, Merton W. 

275 8526329 B2 t2013-09-03 Mahany, Ronald L. et al. 

276 8526350 B2 t2013-09-03 )(ue, Qi et al. 

277 8527410 B2 t2013-09-03 Markki et al. 

278 8527662 B2 t2013-09-03 Biswas et al. 

279 8528068 B1 t2013-09-03 il\/eglein et al. 

280 8531954 B2 t2013-09-10 McNaughton et al. 

281 8532610 B2 t2013-09-10 Manning Gassett et al. 

282 8533775 B2 t2013-09-10 l\.lcorn et al. 

283 8538394 B2 t2013-09-17 Z:immerman et al. 
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284 8538421 B2 t2013-09-17 Brisebois et al. 

285 8538458 B2 t2013-09-17 Haney, Richard D. 

286 8539544 B2 t2013-09-17 3arimella et al. 

287 8543265 B2 t2013-09-24 ~khaguere et al. 

288 8543814 B2 t2013-09-24 aitinen et al. 

289 8544105 B2 t2013-09-24 Mclean et al. 

290 8548427 B2 t2013-10-01 8howetal. 

291 8554876 B2 t2013-10-08 il\/insor, Gerald W. 

292 8561138 B2 t2013-10-15 Rothman, Michael M. et al. 

293 8565746 B2 t2013-10-22 Hoffman, George E. 

294 8566236 B2 t2013-10-22 Busch, James David 
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295 8571474 B2 t2013-10-29 8havez et al. 

296 8571501 B2 t2013-10-29 Miller et al. 

297 8571598 B2 t2013-10-29 Valavi, John J. 

298 8571993 B2 t2013-10-29 Kocher et al. 

299 8572117 B2 t2013-10-29 Rappaport, Theodore S. 

300 8572256 B2 t2013-10-29 Babbar, Uppinder Singh 
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9 17142876 t2006-11-28 TROSSEN et al. 

10 17149229 B1 t2006-12-12 eung, Kent K. 

11 17149521 B2 t2006-12-12 Sundaret al. 

12 17151764 B1 t2006-12-19 Heinonen et al. 

13 17158792 t2007-01-02 8OOKetal. 

14 17162237 B1 t2007-01-09 Silver et al. 

15 17167078 t2007-01-23 POURCHOT, Shawn C. 

16 17174156 B1 t2007-02-06 Mangal, Manish 

17 17174174 t2007-02-06 BORIS etal. 

18 17177919 B1 t2007-02-13 Truong et al. 

19 17180855 t2007-02-20 IN,Wei 
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20 17181017 t2007-02-20 Nagel, Robert H. et al. 

21 17191248 B2 t2007-03-13 8hattopadhyay et al. 

22 17197321 t2007-03-27 ::RSKINE et al. 

23 17200112 B2 t2007-04-03 Sundaret al. 

24 17203169 B1 t2007-04-10 8kholm, Jon et al. 

25 17203721 B1 t2007-04-10 Ben-Efraim et al. 

26 17203752 B2 t2007-04-10 Rice et al. 

27 17212491 t2007-05-01 Koga, Takahiro 

28 17219123 B1 t2007-05-15 -iechter et al. 

29 17222190 B2 t2007-05-22 Klinker et al. 

30 17222304 B2 t2007-05-22 Beaton et al. 
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31 17224968 B2 t2007-05-29 Dobson et al. 

32 17228354 t2007-06-05 8HAMBLISS, David Darden et al. 

33 17236780 t2007-06-26 Benco, David S. 

34 17242668 B2 t2007-07 -10 Kan et al. 

35 17242920 t2007-07 -10 MORRIS, Robert P. 

36 17245901 t2007-07 -17 McGREGOR et al. 

37 17248570 B2 t2007-07-24 Bahl et al. 

38 17251218 t2007-07 -31 Jorgensen, Jacob W. 

39 17260382 B1 t2007-08-21 amb et al. 

40 17266371 B1 t2007-09-04 /\min et al. 

41 17269157 B2 t2007-09-11 Klinker et al. 
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42 17271765 B2 t2007-09-18 Stilp et al. 

43 17272660 B1 t2007-09-18 Powers et al. 

44 17280816 t2007-10-09 ~RATTI et al. 

45 17280818 t2007-10-09 8LAYTON, Steve 

46 17283561 t2007-10-16 Picher-Dempsey, Heidi 

47 17283963 t2007-10-16 ~ITZPATRICK, John E. et al. 

48 17286834 B2 t2007-10-23 i/1/alter 

49 17286848 B2 t2007-10-23 Vireday, Richard P. et al. 

50 17289489 t2007-10-30 KUNG etal. 

51 17290283 t2007-10-30 8OPELAND Ill, John A. 

52 17310424 t2007-12-18 3ehring, Stephan Walter et al. 
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53 17313237 B2 t2007-12-25 Bahl, Paramvir et al. 

54 17317699 R00B-01-08 3ODFREY et al. 

55 17318111 B2 R00B-01-08 Z:hao,Wen 

56 17320029 B2 t2008-01-15 Rinne et al. 

57 17322044 R00B-01-22 HRAST AR, Scott E. 

58 17324447 R00B-01-29 MORFORD, Michael Robert 

59 17325037 R00B-01-29 AWSON, Karen L. 

60 17336960 t2008-02-26 lAVALKOVSKY et al. 

61 17340772 B2 R00B-03-04 Panasyuk et al. 

62 17346410 R00B-03-18 UCHIYAMA, Kenji 

63 17349695 R00B-03-25 8OMMEN et al. 
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64 17353533 t2008-04-01 iNRIGHT et al. 

65 17356011 t2008-04-08 iNaters, Christopher J.F. et al. 

66 17356337 t2008-04-08 ~LORENCE, Shahar 

67 17366497 t2008-04-29 NAGATA, Hideaki 

68 17366654 B2 t2008-04-29 Moore, Robert C. 

69 17369848 B2 t2008-05-06 Jiang, Yue Jun 

70 17369856 B2 t2008-05-06 8vadia, Shlomo 

71 17373136 t2008-05-13 iNATLER et al. 

72 17373179 t2008-05-13 Stine, Ted et al. 

73 17379731 B2 t2008-05-27 Natsuno et al. 

74 17388950 t2008-06-17 ::LSEY et al. 
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75 17389412 B2 R00B-06-17 Sharma et al. 

76 17391724 B2 R00B-06-24 l\lakoski et al. 

77 17395244 B1 R00B-07-01 Kingsford, Bryan 

78 17401338 t2008-07 -15 BOWEN etal. 

79 17403763 R00B-07-22 MAES, Stephane H. 

80 17409447 B R00B-08-05 l\ssadzadeh, Alireza 

81 17409569 B2 R00B-08-05 llowsky et al. 

82 17411930 B2 t2008-08-12 Montojo et al. 

83 17418253 R00B-08-26 KAVANAH, Alan 

84 17418257 R00B-08-26 Kim, Myong-Ju 

85 17421004 R00B-09-02 ~EHER, Kamila 
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86 17423971 B1 t2008-09-09 Mohaban et al. 

87 17428750 B1 t2008-09-23 Dunn et al. 

88 17440433 B2 t2008-10-21 Rink et al. 

89 17444669 B1 t2008-10-28 Bahl, Paramvir et al. 

90 17450591 t2008-11-11 KORLING et al. 

91 17450927 t2008-11-11 8RESWELL et al. 

92 17454191 B2 t2008-11-18 Dawson et al. 

93 17457265 t2008-11-25 Julka, Vibhor et al. 

94 17457870 B1 t2008-11-25 ownsbrough et al. 

95 17460837 B2 t2008-12-02 Diener, Neil R 

96 17466652 B2 t2008-12-16 au et al. 

EFSWeb 2.1.17 
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /A.J.R./ 



Application Number 15582350 

Filing Date 2017-04-28 

INFORMATION DISCLOSURE First Named Inventor I Raleigh 
STATEMENT BY APPLICANT 

Art Unit 2447 
( Not for submission under 37 CFR 1.99) 

Examiner Name I not yet assigned 

Attorney Docket Number RALEP007C11C3C2C3C2 

97 17472189 R00B-12-30 Mallya, Arvind R. et al. 

98 17478420 B2 t2009-01-13 il\/right, Michael et al. 

99 17486185 t2009-02-03 8ULPEPPER et al. 

100 17486658 B2 t2009-02-03 Kumar, Rajneesh 

101 17493659 B1 t2009-02-17 il\/u, Handong et al. 

102 17496652 t2009-02-24 Dezzutti, David 

103 17499438 t2009-03-03 Hinman, Brian L. et al. 

104 17499537 t2009-03-03 ~LSEYet al. 

105 17502672 B1 t2009-03-10 Kolls, H. Brock 

106 17505795 B1 t2009-03-17 im etal. 

107 17508799 B2 t2009-03-24 Sumner et al. 
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108 17512128 B2 t2009-03-31 DiMambro et al. 

109 17512131 B2 t2009-03-31 Svensson et al. 

110 17515608 t2009-04-07 Yuan, Yuan et al. 

111 17515926 B2 t2009-04-07 Bu et al. 

112 17516219 t2009-04-07 MOGHADDAM et al. 

113 17522576 B2 t2009-04-21 Du et al. 

114 17526541 B2 t2009-04-28 Roese et al. 

115 17529204 B2 t2009-05-05 Bourlas, Yair et al. 

116 17535880 t2009-05-19 Hinman, Brian L. et al. 

117 17536695 B2 t2009-05-19 /\lam et al. 

118 17539132 B2 t2009-05-26 i/1/erneretal. 
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119 17540408 B2 t2009-06-02 evine, Judah et al. 

120 17545782 t2009-06-09 Rayment, Stephen G. et al. 

121 17546460 t2009-06-09 Maes, Stephane H. 

122 17546629 t2009-06-09 I\LBERT, Anthony et al. 

123 17548976 B2 t2009-06-16 Bahl, Paramvir et al. 

124 17551922 t2009-06-23 Roskowski, Steve et al. 

125 17554983 B1 t2009-06-30 Muppala, Suresh 

126 17555757 B2 t2009-06-30 Smith et al. 

127 17561899 B2 t2009-07 -14 ee,Changseok 

128 17562213 B1 t2009-07 -14 Timms, Natalie 

129 17564799 B2 t2009-07-21 Holland et al. 
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130 17565141 t2009-07-21 Macaluso, Anthony G. 

131 17574509 B2 t2009-08-11 Nixon et al. 

132 17574731 t2009-08-11 ~ASCENDA, Anthony C. 

133 17577431 B2 t2009-08-18 Jiang, Yue Jun 

134 17580356 B1 t2009-08-25 Mishra et al. 

135 17580857 t2009-08-25 VanFLEET et al. 

136 17583964 B2 t2009-09-01 i/1/ong, Gregory A. 

137 17586871 B2 t2009-09-08 Hamilton et al. 

138 17593417 t2009-09-22 i/1/ang, James et al. 

139 17593730 B2 t2009-09-22 Khandelwal, Deepak et al. 

140 17596373 B2 t2009-09-29 Mcgregor, Christopher et al. 
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141 17599288 t2009-10-06 8OLE, Raymond E. et al. 

142 17599714 B2 t2009-10-06 Kuzminskiy, Alexandr 

143 17602746 B2 t2009-10-13 8alhoun et al. 

144 17609650 t2009-10-27 ROSKOWSKI, Steve et al. 

145 17609700 t2009-10-27 Ying, Wen-Ping et al. 

146 17610047 B2 t2009-10-27 Hicks Ill et al. 

147 17610328 t2009-10-27 HMSEetal. 

148 17610396 B2 t2009-10-27 Taglienti et al. 

149 17614051 B t2009-11-03 31aum etal. 

150 17616962 B2 t2009-11-10 8swal, Anand K. et al. 

151 17617516 t2009-11-10 HUSLAKet al. 
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152 17620041 t2009-11-17 Dunn, Jeffrey H. et al. 

153 17620065 t2009-11-17 ~ALARDEAU, Eric 

154 17620162 t2009-11-17 AARON etal. 

155 17627314 t2009-12-01 8arlson, Steven I. et al. 

156 17627767 B2 t2009-12-01 Sherman et al. 

157 17627872 B2 t2009-12-01 Hebeler et al. 

158 17633438 t2009-12-15 Tysowski, Piotr Konrad 

159 17634388 t2009-12-15 l\rcher, Charles J. et al. Entire Document 

160 17636574 t2009-12-22 Poosala, Viswanath 

161 17636626 B2 t2009-12-22 8esterling et al. 

162 17643411 B2 t2010-01-05 l\ndreasen et al. 
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163 17644151 t2010-01-05 JERRIM, John et al. 

164 17644267 t2010-01-05 YLIKOSKI, Martti et al. 

165 17647047 t2010-01-12 MOGHADDAM et al. 

166 17650137 t2010-01-19 JOBS etal. 

167 17653394 B2 t2010-01-26 McMillin, Brian K. 

168 17657920 B2 t2010-02-02 l\rseneau et al. 

169 17660419 B1 t2010-02-09 Ho, Jin-Meng 

170 17661124 B2 t2010-02-09 Ramanathan et al. 

171 17664494 B2 t2010-02-16 Jiang, Yue Jun 

172 17668176 t2010-02-23 8huah, Mooi Choo 

173 17668612 B t2010-02-23 8kkonen, Harri 
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174 17668903 t2010-02-23 t:DWARDS et al. 

175 17676673 B2 t2010-03-09 i/1/eller et al. 

176 17680086 B2 t2010-03-16 ::glin 

177 17684370 B2 t2010-03-23 Kezys, Vytautas Robertas 

178 17685131 t2010-03-23 Batra, Vishal Singh et al. 

179 17685254 t2010-03-23 Pandya, Ashish A. 

180 17685530 B2 t2010-03-23 Sherrard et al. 

181 17693720 t2010-04-06 KENNEWICK et al. 

182 17697540 B2 t2010-04-13 Haddad et al. 

183 17710932 t2010-05-04 MUTHUSWAMY, Sivakumar et al. 

184 17711848 t2010-05-04 MAES, Stephane H. 
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185 V719966 B2 t2010-05-18 uft et al. 

186 17720206 B2 t2010-05-18 Devolites et al. 

187 17720464 B2 Ro10-05-18 Batta, Puneet 

188 17720505 t2010-05-18 3OPI etal. 

189 17720960 B2 t2010-05-18 Pruss, Richard Manfred et al. 

190 17724716 B2 R010-05-25 ~adell, Anthony M. 

191 17725570 Ro10-os-2s ewis, Lundy 

192 17729326 t2010-06-01 Sekhar, Ramesh 

193 17730123 t2010-06-01 t:RICKSON, Richard R. et al. 

194 17734784 Ro10-06-08 I\RAUJO et al. 

195 17742406 B1 Ro10-06-22 Muppala, Suresh 
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196 V746854 t2010-06-29 I\MBE, Shekhar et al. 

197 17747240 t2010-06-29 BRISCOE et al. 

198 17747699 Ro10-06-29 DRLJEITT et al. 

199 17747730 t2010-06-29 HARLOW, James D. 

200 17752330 B2 t2010-07-06 81sen et al. 

201 17756056 B2 R010-07-13 Kim etal. 

202 17756534 Ro10-07-13 l\nupam, Vined et al. 

203 17756757 B1 t2010-07-13 8akes 111, Charles Lee 

204 17760137 B2 t2010-07-20 Martucci et al. 

205 17760711 B1 Ro10-01-20 Kung et al. 

206 17760861 Ro10-01-20 8roak, Marian et al. 
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207 V765294 B2 t2010-07-27 t:dwards et al. 

208 17769397 B2 t2010-08-03 ~unato et al. 

209 17770785 B2 Ro10-08-10 Jha et al. 

210 17774323 B2 t2010-08-10 Heitman, Nadav 

211 17774456 B1 t2010-08-10 ownsbrough, Derek Leigh et al. 

212 17778176 R010-08-17 Morford, Michael Robert 

213 17778643 Ro10-08-17 aroia, Rajiv et al. 

214 17792257 B1 t2010-09-07 Vanier et al. 

215 17792538 t2010-09-07 Kozisek, Steven E. 

216 17792708 R010-09-07 I\L VA, Jessi 

217 17797060 B2 Ro10-09-14 3rgic et al. 
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218 V797204 t2010-09-14 BALENT, Bruce F. 

219 17797401 t2010-09-14 STEWART et al. 

220 17801523 Ro10-09-21 Kenderov, Stoyan 

221 17801783 B2 t2010-09-21 Kende et al. 

222 17801985 B1 t2010-09-21 Pitkow, Jim et al. 

223 17802724 R010-09-28 Nohr, Steven Paul 

224 17805140 B2 Ro10-09-28 ~riday et al. 

225 17805606 B2 t2010-09-28 Birger et al. 

226 17809351 B1 t2010-10-05 Panda et al. 

227 17817615 B1 Ro10-10-19 Breau et al. 

228 17817983 B2 Ro10-10-19 8assett et al. 
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229 17822837 t2010-10-26 URBAN etal. 

230 17826427 B2 t2010-11-02 Sood et al. 

231 17826607 B1 t2010-11-02 De Carvalho Resende et al. 

232 17843831 B2 t2010-11-30 Morrill et al. 

233 17843843 B1 t2010-11-30 Papp Ill et al. 

234 17844034 B1 t2010-11-30 8h et al. 

235 17844728 t2010-11-30 I\NDERSON, Thomas W. et al. 

236 17848768 t2010-12-07 8MORI etal. 

237 17849161 B2 t2010-12-07 Koch et al. 

238 17849477 B2 t2010-12-07 8ristofalo et al. 

239 17853255 B2 t2010-12-14 Karaoguz et al. 
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240 17856226 t2010-12-21 iNONG, Ellis L. et al. 

241 17860088 B2 t2010-12-28 ioy, Marcello 

242 17865182 t2011-01-04 Macaluso, Anthony G. 

243 17865187 B2 t2011-01-04 Ramer et al. 

244 17868778 t2011-01-11 KENWRIGHT, David Norris 

245 17873001 B2 t2011-01-18 Silver, Andrew 

246 17873344 t2011-01-18 BOWSER, Robert et al. 

247 17873705 t2011-01-18 KALISH, Dan 

248 17877090 t2011-01-25 Maes, Stephane H. 

249 17881199 t2011-02-01 KRSTULICH, Zlatko 

250 17881697 B2 t2011-02-01 Baker, Matthew Donald et al. 
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251 17882029 t2011-02-01 iNHITE, Craig R. 

252 17882247 B2 t2011-02-01 Sturniolo et al. 

253 17886047 t2011-02-08 DQTLURI, Dora 

254 17889384 B2 t2011-02-15 l\rmentrout et al. 

255 17890084 t2011-02-15 Dudziak, Thaddeus Jude et al. 
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