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Various embodiments are disclosed for a services policy com 
munication system and method. In some embodiments, a 
network device publishes a test service profile to a group of 
communications devices, in which the test service profile 
provides for betatesting of the test service profile for a service 
on a network, and the test service profile includes service 
policy settings; and monitors use of the service by the group 
of communications devices based on the test service profile. 

980 938 950 

User 
Interface 
Devices 

Graphics Graphics 
Processor Memory 

Ethernet Other f0 
Modem Devices 

WF Bluetooth 
Modem Modem 

7. \, 15 115 
Service Service 1530 1540 

1 52 O Intermediate Intermediate Intermediate intermediate 
Wi-Fito DSL Wi-Fi to 3G/4G Wi-Fito Cable Wi-Fi to Fiber/1550 Bridge Device Bridge Device Bridge Device Bridge Device 

  

  

    

  

  

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 1 of 106 

  

  

  

  

  

  

  

  

  

  



US 2012/02011.33 A1 

ZZL 

Aug. 9, 2012 Sheet 2 of 106 Patent Application Publication 

  

  

  

  

  

  

  

  

  

  

  

  

  

    

  

  

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 3 of 106 Patent Application Publication 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

    

  
  

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 4 of 106 Patent Application Publication 

  

  
    

  

  

  

    

  

  

  

  

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 5 of 106 Patent Application Publication 

ZZ ).8 || || 

  

  

      

  
  

    

  

  

  

  

  

  

  

  

  

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 6 of 106 Patent Application Publication 

Z9 

  

  

  

  

  

  

  

  

    

  
  

  

  

  

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 7 of 106 Patent Application Publication 

Z# ONAW 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 8 of 106 Patent Application Publication 

  

  

  

  

  

  

  

  

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 9 of 106 Patent Application Publication 

| KuouueW So??de 19 
096 

UuêpOW |676 JOSS30OJE SO??de 19 

|976 9960 
| 86 

| uuepow 
EST) 

UuepOWN N\/WWWW | JOSS000Id-qnS JOSS390OJ 
d 096 

UuepOW ?u?T 3 JIWA 

  

  

      

  

    

    

  



US 2012/02011.33 A1 

UuºpOWNuapowuuepOW EST)N\/WWWWeu?T ?JINA 

KuouuæWJOSS3OOJ) 
Aug. 9, 2012 Sheet 10 of 106 

Kuouue W 

096996 '096 

Patent Application Publication 

    

  

  

  



US 2012/02011.33 A1 

seo!^3C]uuepOWNuuepOW ]] [[ ]] 

Aug. 9, 2012 Sheet 11 of 106 

ÁJoulewJOSS30OJE OG6896086OZ6096 
Patent Application Publication 

  

  

  

  

  

  
  

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 12 of 106 Patent Application Publication 

| Kuouue N so??de 19 
096 

| 1 

JOSS30OJE 
996 086 

( 

UuºpOW £ST) | 

026 
) 

UuºpOWN NVMM | JOSS30OJd-qnS G9.6 JOSS?OOJE 096 

u opow 

mae | ÁJouue W 

  

  

  

  

  

  

  

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 13 of 106 

Kuouue|NJOSS30OJE 
Patent Application Publication 

  

  

    

  

    

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 14 of 106 Patent Application Publication 

JOSS30OJ, 

Kuouue W 

SO??de 19 

so??de 19 
096 

  

  

  
  

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 15 of 106 

Josseoold-qns JOSS30OJE 

096896086 
Patent Application Publication 

  
  

  

  

  

        

  

  

  



Patent Application Publication Aug. 9, 2012 Sheet 16 of 106 US 2012/0201133 A1 

1510-N 1510-N 
Wi-Fi Extension for Wi-Fi Extension for 
Internal or External Internal or External 
Communications Communications 
Bus Structure Bus Structure 

Wi-Fi Modem Wi-Fi Modem 115 

Intermediate Intermediate 
Wi-Fi to Packet Forwarding Wi-Fi to 

WWAN Bridge WWAN Bridge Enabled Router 
Device Device 

WWAN. 3G/4G WWAN 3G/4G 
1530 Modem 1530 Modem 

WWAN ACCess WWAN ACCess 
Network Link Network Link 

FIG. 15B-1 F.G. 15B-2 

Wi-Fi Extension for Wi-Fi Extension for 
internal Or External Internal or External 
Communications Communications 
Bus Structure Bus Structure 

Intermediate 
Wi-Fi to Service Processor Service PrOCeSSOr 
Docsis Enabled Router Intermediate Enabled Router 

Bridge Device Wi-Fi to 
Cable/Docsis DSL 

1540 Modem Bridge Device 

152O 
Cable/OOCsis 
Access Network 
Link 

Access Network 
Link 

FIG. 15B-3 FIG. 15B-4 

    

  

  

  

  



Patent Application Publication Aug. 9, 2012 Sheet 17 of 106 US 2012/0201133 A1 

Ethernet Extension for 
Internal or External 
Communications 
Bus Structure 

Ethernet 
Service 

PrOceSSOr 
Service Processor 
Enabled Router 

WWAN 3G/4G M-TI, FR, Fiber, 
Modem EtC. 

WWAN ACCeSS WAN Wire Line Connection 
NetWork Link 

F.G. 15C 

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 18 of 106 Patent Application Publication 

ZZ ). 

  

  

  

  

  

  

  

  

  

  

  

  

  

  



Wy 

+---+------ 
– – – – – – – – – – – –ZW 

||| 

Aug. 9, 2012 Sheet 19 of 106 Patent Application Publication 

  

  

  

  

  

  

  

  

  

  

  

  

  

    

  

  

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 20 of 106 Patent Application Publication 

0691 969|| 

  

  

  

  

  

  

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 21 of 106 Patent Application Publication 

00|| 

  

  

  

  

  

  

  

  

  

  

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 22 of 106 Patent Application Publication 

  

  

      

    

    

  

  

  

  

  

    

  

  

  

  

  



US 2012/02011.33 A1 Patent Application Publication 

  

    

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 24 of 106 Patent Application Publication 

??j? ?ššišš? š?d?t? ??j?jºš j? iš?jº ???j??j? ??š?l?ö########################š?öjä 

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 25 of 106 Patent Application Publication 

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 26 of 106 Patent Application Publication 

  



US 2012/02011.33 A1 

?uodsuel L 

3p003C] 

Aug. 9, 2012 Sheet 27 of 106 

epo03C] 

proels seo?ues||}} Quodsueu L 

Patent Application Publication 

  

  

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 28 of 106 Patent Application Publication 

# ?Ouenb3S 

36esseW 

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 29 of 106 Patent Application Publication 

110de) sôu?as JOSS300/330/A10S 

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 30 of 106 Patent Application Publication 

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 31 of 106 Patent Application Publication 

SJ0d3] QuêuluOJAUE 

  

  

  

  

  

  

  

  

  

  

  

  

  

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 32 of 106 Patent Application Publication 

    

  

  

  

  

    

  

  

      

  

  

  

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 33 of 106 Patent Application Publication 

  

  

  

  

  

  

  

  

  

  

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 34 of 106 Patent Application Publication 

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 35 of 106 Patent Application Publication 

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 36 of 106 Patent Application Publication 

  

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 37 of 106 Patent Application Publication 

  

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 38 of 106 Patent Application Publication 

'0^OQe se ?uleS '8AOqe se aules   

  

  
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 39 of 106 Patent Application Publication 

0/2 "SOIH 

  

  

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 40 of 106 Patent Application Publication 

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 41 of 106 Patent Application Publication 

EZZ "SOIH 

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 42 of 106 Patent Application Publication 

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 43 of 106 Patent Application Publication 

9/12 " 

  

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 44 of 106 Patent Application Publication 

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 45 of 106 Patent Application Publication 

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 46 of 106 Patent Application Publication 

TALZ '91-' 

  

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 47 of 106 Patent Application Publication 

  

  

  

  

  

  

  

  

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 48 of 106 Patent Application Publication 

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 49 of 106 Patent Application Publication 

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 50 of 106 Patent Application Publication 

NLZ " 

SOIH 

  

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 51 of 106 Patent Application Publication 

OZZ " 

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 52 of 106 Patent Application Publication 

dZZ " 

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 53 of 106 Patent Application Publication 

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 54 of 106 Patent Application Publication 

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 55 of 106 Patent Application Publication 

  

  

  

  

  

    

  

  

  

  

  

  

  

  

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 56 of 106 Patent Application Publication 

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 57 of 106 Patent Application Publication 

  

  

    

  

  

  









US 2012/02011.33 A1 

Z| , 

Aug. 9, 2012 Sheet 61 of 106 

?XXXXXXXX] 3888888888 K××××××××× 

Patent Application Publication 

  

    

    

  

  

  



US 2012/02011.33 A1 

Z pOW 
| || 

- - - - - - - - - - - - - - - --! 

XXXX 

Aug. 9, 2012 Sheet 62 of 106 

|×××××××××××××××××××××× Ç×××××××××××××××××××× 

Patent Application Publication 

  

    

    
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



US 2012/02011.33 A1 

0W ---- 

Patent Application Publication 

  

  

  

  

  

  

    

    

    

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 64 of 106 Patent Application Publication 

99 "SDI 

  

    

  

    

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 65 of 106 Patent Application Publication 

XXXXXX 

    

      

  

  

    

  

  

  

  

  

  

  

  

  

  

    

  

  

  

  

  

  

  

  

    

  

  

  

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 66 of 106 Patent Application Publication 

JOS -S0001& 

XXXXXXXXXXXXXXXXXXXXXX 
quafiwii 

|| 

quêDW 90e?J??u|| 
- - - - - - - - - - - - - - - - - -30 AJ8S 10Sn 

XXX 

    

  

  

  

  

  

  

  

  

  

    

  

  

  

      

  

  

  



Patent Application Publication Aug. 9, 2012 Sheet 67 of 106 US 2012/0201133 A1 

App layer 
packet 
processing 

App layer 
packet 
processing 

Trans layer 
packet 
processing 

Trans layer 
packet 
processing 

Renoye app: 
:::flow:E:tag::::::: Internet layer 

processing Internet layer 
processing 

Upstream Flow DOWnstream Flow 
(device to network) ::pagate: (network to device) FIG. 38 

  

  

  

  

  

  
  

  

  

  



Patent Application Publication Aug. 9, 2012 Sheet 68 of 106 US 2012/0201133 A1 

App layer 
packet 
processing 

App layer 
packet 
processing 

Translayer 
packet 
processing 

Trans layer 
packet 
processing eptilized bifer 

delayido:::::::::: 

assi: E:Apply:QOS::::::: 
SYSe:- Equeue priority: 

mentati : \;Apply traffic: 
E::Shaping rites: 

Downstream Flow 
(network to device) 

Upstream Flow :::: 
(device to network) : 

  

  

  

  

  

  

  

  

  

  

  

  

  

  



Patent Application Publication Aug. 9, 2012 Sheet 69 of 106 US 2012/0201133 A1 

App layer 
packet 
processing 

Trans layer : ifica Trans layer 
packet :::::SYYY::::::: packet Neik 
processing ::Asii:ffic: processing 

Apply traffic 
::shaping:rites: 

Internet layer ::::AY. g.: 
processing :: Passira:ria: 

Downstream Flow 
(network to device) 

Upstream Flow 
(device to network) 

FIG. 40 

    

  

    

  

  

  

    

  

  

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 70 of 106 Patent Application Publication 

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 71 of 106 Patent Application Publication 

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 72 of 106 Patent Application Publication 

  

  

    

  

  

  

  

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 73 of 106 Patent Application Publication 

  

  

  

      

  

  

  

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 74 of 106 Patent Application Publication 

?AOqe se eugeS '8AOqe se ?uleS ‘æAOqe se ?ules 
  

  

  

  

  

      

    

  

  

  



US 2012/02011.33 A1 

'êAOqe se ?ules 

Aug. 9, 2012 Sheet 75 of 106 Patent Application Publication 

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 76 of 106 Patent Application Publication 

?zy (913 

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 77 of 106 Patent Application Publication 

‘BAOqe se ?uleS 

927 '91-' 

  

  

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 78 of 106 Patent Application Publication 

  

  

  

  

      

  

  

  

  

  

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 79 of 106 Patent Application Publication 

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 80 of 106 Patent Application Publication 

'êAOqe se eueS   

  

  

  

  

  

  

  

  

  

  

  

  

  

    

  

  

  

  



Patent Application Publication 

Service 
Processor 
Authorization 

4 3 O 2 

Offline State 

4 3 O 4. 
Collect device Service ProC 
essor credentials & access 
control integrity information 
4306 

Select 
best network 

4 3 O 8 
Connect to access 

network 
431 O 

Send auth request to 
Service Controller, Send 
Credentials & access 

control integrity information 

4312 
Integrity YES 
error 

NO 
4316 

Activate 
Or Authorize 

2 

4320 AUTHORIZE 

Update Critical Software, 
initialize service policy and 

control settings, synchronize 
Service Counters, 

update Service Cost data, 
apply policy settings, apply 
CRM rules settings, obtain 

transaction identity 
Certificate, send stored 

CRM and billing information 
4322 

Online State 

Aug. 9, 2012 Sheet 81 of 106 

ACTIVAT 

US 2012/02011.33 A1 

4314 
Service Processor Integrity Error Handling 

4318 
Device Activation 

Sequence 

FG. 43A 

  

  

  

  

  



Patent Application Publication Aug. 9, 2012 Sheet 82 of 106 US 2012/0201133 A1 

4332 Service 
Controller 

DYES Authorization 
4334 

Receive device 
authorization request, verify 
device service plan standing, 
verify device access control 

integrity standing, verify 
device access Control 

integrity information, verify 
Service Processor heartbeat, 
perform additional Service 
Processor integrity checks 

4338 4336 
NO Device 

Send integrity error K. integrity passes 
2 

4340 YES 
Service Controller 4342 4344 

Integrity Error Handling Device NO Send activation 
activated message 

4348 YES 4346 
horizati Service Controller 

Send authorization Activation Sequence 
435O 

Update critical software, 
initialize service policy and 

control settings, synchronize 
Service Counters, 

update service cost data, 
apply policy settings, apply 
CRM rules settings, obtain 

transaction identity 
certificate, send stored 

CRM and billing information 
4352 

Device Control 
Online State 

F.G. 43B 

    

  

  



Patent Application Publication Aug. 9, 2012 Sheet 83 of 106 

Service 4402 
Processor 
Activation 

4416 
Display selection input 
error information to user 

Device Activation 
Sequence 

4404 
Display activation HTTP site, 
WAP site or portal to user 

for service activation choice 

User selects service 
plan, billing info and 

CRM info 

Send activation request and 
user billing and CRM info 

Integrity 
eO 
2 

4414 
Selection 
input error 

NO 
4418 

ldentify 
activated service 

plan 

442O 
Update critical software, 

initialize service policy and 
control settings, synchronize 

Service counters, 
update Service cost data, 
apply policy Settings, apply 
CRM rules settings, obtain 

transaction identity 
Certificate, send stored 

CRM and billing information 
4422 

4412 
YES Service Processor 

Integrity Error Handling 

US 2012/02011.33 A1 

Online S 
FIG. 44A 

  

  

  

  

  

  

  

  

  

  

  

  



Patent Application Publication 

4446 
Send selection input 

eO 

4.432 
Controller Activation 

Sequence 
4434 
Receive activation request 
and user billing & CRM info, 

send to central billing 
4436 

Receive central billing 
response 

Integrity NO 
passes 

Plan 
activated 

? 

4448 YES 

Send service plan activation 
information to the device 

4450 
Update critical software, 

initialize service policy and 
control settings, synchronize 

service counters, 
update service cost data, 
apply policy Settings, apply 
CRM rules settings, obtain 

transaction identity 
Certificate, send stored 

CRM and billing information 
4452 

Device Control 
Online State 

FIG. 4.4B 

Aug. 9, 2012 Sheet 84 of 106 US 2012/02011.33 A1 

Service 
Controller 
Activation 

4440 

Send integrity error 
4442 

Service Controller 
Integrity Error Handling 

  

  

  

  

  

  

  

  



Patent Application Publication Aug. 9, 2012 Sheet 85 of 106 US 2012/0201133 A1 

Service 45O2 
Processor 
ACCess Device Online State 
Control 

Process any new 
heartbeat messages from 

Service Controller 

Update software if necessary, 
update service policy and 

control settings if necessary, 
synchronize service 

Counters, update Service cost 
data if necessary, update 
CRM rules if necessary 

4508 
Perform access Control 

integrity checks 

Integrity 
eO 
2 

4512 
Service Processor 

Integrity Error Handling 

Update user Service 
Ulgauges, provide 

notification if 
necessary, accept 
input if available 

Send new Service Processor 
heartbeat messages to 

heartbeat message dueue 
4518 

Service pending billing 
transactions if any 

Heartbeat 
ransmission due 

2 
Send new Service Processor 

heartbeat message to 
Service Controller YES 

FIG. 45A 

  

  

  

      

  

      

  

    

  

    

  

    

    

  

  

    

      

  

  

      

  

  

    

  



Patent Application Publication Aug. 9, 2012 Sheet 86 of 106 US 2012/0201133 A1 

4532 Service 
Device Control in Controller 

Online State Access 
Control 

Process any new 
heartbeat messages from 

Service ProCeSSOr 
4536 

Perform access Control 
integrity checks 

Integrity 
eO 
2 

4540 
Service Controller 

Integrity Error Handling 

Update billing data base, 
update CRM, synchronize 
service counters, update 
COst database if needed, 

and synchronize CRM rules 
if necessary 

4544 
Service pending billing 

transactions if any 
4546 
Send new Service Processor 

heartbeat messages to 
heartbeat message queue 

Heartbeat 
ransmission due 

Send new Service Processor 
heartbeat message to 
Service Processor 

FIG. 45B 

  

  

  

  

    

  

  

  

    

  

  

  

    

    

  

  

      

  

    

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 87 of 106 Patent Application Publication 

  

  

  

  

  
  

  



Patent Application Publication Aug. 9, 2012 Sheet 88 of 106 US 2012/0201133 A1 

Device Device Mobile Transaction 
Application Payment Agent Server 

4604 

BrOWSe 

| || or 

Seek AP Connection 

Confirm AP Connection 

Request User Purchase 
Confirmation 

134 

User Purchase Confirmation 
Request 

Purchase Confirmation 

Purchase Confirmation 

DOWnload of Purchase 
Receipt 

Purchase Bill 

Optional 
Purchase -Confirmation 

Bill 

Purchase 
Bill (Copy) 

Device Billing Central 
Server Provider 

Billing System 
FG. 47A 

    

    

    

  

  

  

    

  

  

  

    

  



Patent Application Publication Aug. 9, 2012 Sheet 89 of 106 US 2012/0201133 A1 

Device Device Mobile Transaction 
Application Payment Agent Server 

4604 134 

BrOWse with ID information. 

Establish AP Contact 

Confirm Contact & Good 
Standing 

Notify Purchase Description 
& Amount . 

User Purchase Confirmation 
Request 

Purchase Confirmation 

DOWnload Confirmation 

Purchase Confirmation 

Download of Purchase 
Receipt 

Confirm Bill 

Optional Fulghase Duplicate 
Bill 

Purchase 
Bill (Copy) 

-o-o-o-o-reer-re-ro 

Device Billing Central 
Server Provider 

Billing System 
FIG. 47B 

  

  

  

  

  

  

  

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 90 of 106 Patent Application Publication 

afiesm 30 AJ9S 

d'OHOISNO 

  

  

  

  

  

  

  

  

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 91 of 106 

  

  

    

    

  

  

    

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 92 of 106 Patent Application Publication 

  

  

  

  

  

  

    

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 93 of 106 Patent Application Publication 

8 || || 

  

  

  

  

  

  

  

  

    

  

  

  

  

  

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 94 of 106 Patent Application Publication 

afiesm 

XIONAJBN 
  

  

  

  

  

  

  

  

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 95 of 106 Patent Application Publication 

  

  

  

  

  

  

  

  

    

  

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 96 of 106 Patent Application Publication 

8 || || 

  

  

  

  

  

    

    

  

  

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 97 of 106 Patent Application Publication 

0 || 99 

  

  

  

  

  

  

  



US 2012/02011.33 A1 Aug. 9, 2012 Sheet 98 of 106 Patent Application Publication 

99 "?l-i Oygg 

  



Patent Application Publication 

  

  

  

  

    

    

  

  

  

  




























































































































































































