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AUTOMATED DEVICE PROVISIONING AND
ACTIVATION

CROSS REFERENCE TO OTHER
APPLICATIONS

This application is a continuation of U.S. patent applica-
tion Ser. No. 12/380,780 filed Mar. 2, 2009 entitled AUTO-
MATED DEVICE PROVISIONING AND ACTIVATION,
which claims priority to U.S. Provisional Patent Application
No. 61/206,354 entitled SERVICES POLICY COMMUNI-
CATION SYSTEM AND METHOD filed Jan. 28,2009, U.S.
Provisional Patent Application No. 61/206,944 entitled SER-
VICES POLICY COMMUNICATION SYSTEM AND
METHOD filed Feb. 4, 2009, U.S. Provisional Patent Appli-
cation No. 61/207,393 entitled SERVICES POLICY COM-
MUNICATION SYSTEM AND METHOD filed Feb. 10,
2009, and U.S. Provisional Patent Application No. 61/207,
739 entitled SERVICES POLICY COMMUNICATION
SYSTEM AND METHOD filed on Feb. 13, 2009, all of
which are incorporated herein by reference for all purposes.

BACKGROUND OF THE INVENTION

With the advent of mass market digital communications
and content distribution, many access networks such as wire-
less networks, cable networks and DSL (Digital Subscriber
Line) networks are pressed for user capacity, with, for
example, EVDO (Evolution-Data Optimized), HSPA (High
Speed Packet Access), LTE (Long Term Evolution), WiMax
(Worldwide Interoperability for Microwave Access), and Wi-
Fi (Wireless Fidelity) wireless networks increasingly becom-
ing user capacity constrained. Although wireless network
capacity will increase with new higher capacity wireless radio
access technologies, such as MIMO (Multiple-Input Mul-
tiple-Output), and with more frequency spectrum being
deployed in the future, these capacity gains are likely to be
less than what is required to meet growing digital networking
demand.

Similarly, although wire line access networks, such as
cable and DSL, can have higher average capacity per user,
wire line user service consumption habits are trending toward
very high bandwidth applications that can quickly consume
the available capacity and degrade overall network service
experience. Because some components of service provider
costs go up with increasing bandwidth, this trend will also
negatively impact service provider profits.

BRIEF DESCRIPTION OF THE DRAWINGS

Various embodiments of the invention are disclosed in the
following detailed description and the accompanying draw-
ings.

FIG. 1 illustrates a simplified (e.g., “flattened”) network
architecture in accordance with some embodiments.

FIG. 2 illustrates another simplified (e.g., “flattened”) net-
work architecture including an MVYNO (Mobile Virtual Net-
work Operator) relationship in accordance with some
embodiments.

FIG. 3 illustrates another simplified (e.g., “flattened”) net-
work architecture including two central providers in accor-
dance with some embodiments.

FIG. 4 illustrates a network architecture including a Uni-
versal Mobile Telecommunications System (UMTS) overlay
configuration in accordance with some embodiments.
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FIG. 5 illustrates a network architecture including an Evo-
Iution Data Optimized (EVDO) overlay configuration in
accordance with some embodiments.

FIG. 6 illustrates a network architecture including a 4G
LTE and Wi-Fi overlay configuration in accordance with
some embodiments.

FIG. 7 illustrates a network architecture including a
WiMax and Wi-Fi overlay configuration in accordance with
some embodiments.

FIG. 8 illustrates another simplified (e.g., “flattened”) net-
work architecture including multiple wireless access net-
works (e.g., 3G and 4G Wireless Wide Area Networks
(WWANSs)) and multiple wire line networks (e.g., Data Over
Cable Service Interface Specification (DOCSIS) and Digital
Subscriber Line Access Multiplexer (DSLAM) wire line net-
works) in accordance with some embodiments.

FIG. 9 illustrates a hardware diagram of a device that
includes a service processor in accordance with some
embodiments.

FIG. 10 illustrates another hardware diagram of a device
that includes a service processor in accordance with some
embodiments.

FIG. 11 illustrates another hardware diagram of a device
that includes a service processor in accordance with some
embodiments.

FIG. 12 illustrates another hardware diagram of a device
that includes a service processor in accordance with some
embodiments.

FIG. 13 illustrates another hardware diagram of a device
that includes a service processor implemented in external
memory ofa System On Chip (SOC) in accordance with some
embodiments.

FIG. 14 illustrates another hardware diagram of a device
that includes a service processor implemented in external
memory ofa System On Chip (SOC) in accordance with some
embodiments.

FIGS. 15A through 15C illustrate hardware diagrams of a
device that include a service processor and a bus structure
extension using intermediate modem or networking device
combinations in accordance with various embodiments.

FIG. 16 is a functional diagram illustrating a device based
service processor and a service controller in accordance with
some embodiments.

FIG. 17 is another functional diagram illustrating the
device based service processor and the service controller in
accordance with some embodiments.

FIG. 18 is another functional diagram illustrating the
device based service processor and the service controller in
which the service processor controls the policy implementa-
tion for multiple access network modems and technologies in
accordance with some embodiments.

FIG. 19 is another functional diagram illustrating the ser-
vice processor and the service controller in accordance with
some embodiments.

FIG. 20 is another functional diagram illustrating the ser-
vice processor and the service controller in accordance with
some embodiments.

FIG. 21 is another functional diagram illustrating the ser-
vice processor and the service controller in accordance with
some embodiments.

FIGS. 22A through 22B provide a table summarizing vari-
ous service processor agents (and/or components/functions
implemented in software and/or hardware) in accordance
with some embodiments.
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FIG. 23 provides a table summarizing various service con-
troller server elements (and/or components/functions imple-
mented in software and/or hardware) in accordance with
some embodiments.

FIG. 24 is a functional diagram illustrating the service
control device link of the service processor and the service
control service link of the service controller in accordance
with some embodiments.

FIG. 25 is a functional diagram illustrating framing struc-
ture of a service processor communication frame and a ser-
vice controller communication frame in accordance with
some embodiments.

FIGS. 26 A through 26H provide tables summarizing vari-
ous service processor heartbeat functions and parameters in
accordance with some embodiments.

FIGS. 27A through 27P provide tables summarizing vari-
ous device based service policy implementation verification
techniques in accordance with some embodiments.

FIGS. 28A through 28F provide tables summarizing vari-
ous techniques for protecting the device based service policy
from compromise in accordance with some embodiments.

FIG. 29 is a functional diagram illustrating a device com-
munications stack that allows for implementing verifiable
traffic shaping policy, access control policy and/or service
monitoring policy in accordance with some embodiments.

FIG. 30 is another functional diagram illustrating the
device communications stack that allows for implementing
traffic shaping policy, access control policy and/or service
monitoring policy in accordance with some embodiments.

FIG. 31 is another functional diagram illustrating the
device communications stack that allows for implementing
traffic shaping policy, access control policy and/or service
monitoring policy in accordance with some embodiments.

FIG. 32 is another functional diagram illustrating the
device communications stack that allows for implementing
traffic shaping policy, access control policy and/or service
monitoring policy in accordance with some embodiments.

FIG. 33 is another functional diagram illustrating the
device communications stack that allows for implementing
traffic shaping policy, access control policy and/or service
monitoring policy in accordance with some embodiments.

FIG. 34 is another functional diagram illustrating the
device communications stack that allows for implementing
traffic shaping policy, access control policy and/or service
monitoring policy in accordance with some embodiments.

FIG. 35 is another functional diagram illustrating the
device communications stack that allows for implementing
traffic shaping policy, access control policy and/or service
monitoring policy in accordance with some embodiments.

FIG. 36 is another functional diagram illustrating the
device communications stack that allows for implementing
traffic shaping policy, access control policy and/or service
monitoring policy in accordance with some embodiments.

FIG. 37 is another functional diagram illustrating the
device communications stack that allows for implementing
traffic shaping policy, access control policy and/or service
monitoring policy in accordance with some embodiments.

FIG. 38 is a functional diagram illustrating a device service
processor packet processing flow in accordance with some
embodiments.

FIG. 39 is another functional diagram illustrating the
device service processor packet processing flow in accor-
dance with some embodiments.

FIG. 40 is another functional diagram illustrating the
device service processor packet processing flow in accor-
dance with some embodiments.
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FIG. 41 provides a table summarizing various privacy lev-
els for service history reporting in accordance with some
embodiments.

FIGS. 42A through 42] provide tables summarizing vari-
ous service policy control commands in accordance with
some embodiments.

FIGS. 43 A through 43B are flow diagrams illustrating a
flow diagram for a service processor authorization sequence
as shown in FIG. 43A and a flow diagram for a service
controller authorization sequence as shown in FIG. 43B in
accordance with some embodiments.

FIGS. 44A through 44B are flow diagrams illustrating a
flow diagram for a service processor activation sequence as
shown in FIG. 44A and a flow diagram for a service controller
activation sequence as shown in FIG. 44B in accordance with
some embodiments.

FIGS. 45A through 45B are flow diagrams illustrating a
flow diagram for a service processor access control sequence
as shown in FIG. 45A and a flow diagram for a service
controller access control sequence as shown in FIG. 45B in
accordance with some embodiments.

FIG. 46 is a functional diagram illustrating open, decen-
tralized, device based mobile commerce transactions in
accordance with some embodiments.

FIGS. 47A through 47B are transactional diagrams illus-
trating open, decentralized, device based mobile commerce
transactions in accordance with some embodiments.

FIG. 48 illustrates a network architecture including a ser-
vice controller device control system and a service controller
analysis and management system in accordance with some
embodiments.

FIG. 49 illustrates a network architecture for an open
developer platform for virtual service provider (VSP) parti-
tioning in accordance with some embodiments.

FIG. 50 illustrates a network architecture including a bill-
ing to service controller interface for accommodating mini-
mum changes in existing central billing, AAA and/or other
network components in accordance with some embodiments.

FIG. 51 illustrates a network architecture for locating ser-
vice controller device control functions with AAA and net-
work service usage functions in accordance with some
embodiments.

FIG. 52 illustrates a network architecture for locating ser-
vice controller device control functions in the access transport
network in accordance with some embodiments.

FIG. 53 illustrates a network architecture for locating ser-
vice controller device control functions in the radio access
network in accordance with some embodiments.

FIG. 54 illustrates a network architecture for locating ser-
vice controller device control functions with AAA and net-
work service usage including deep packet inspection func-
tions in accordance with some embodiments.

FIG. 55 illustrates another network architecture for locat-
ing service controller device control functions with AAA and
network service usage including deep packet inspection func-
tions in accordance with some embodiments.

FIG. 56 illustrates a 4G/3G/2G DPI/DPC enabled gateway
in accordance with some embodiments.

FIG. 57 illustrates a network architecture including the
VSP workstation server in communication with the 4G/3G/
2G DPI/DPC gateways in accordance with some embodi-
ments.

FIG. 58 illustrates another 4G/3G/2G DPI/DPC enabled
gateway in accordance with some embodiments.
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FIG. 59 illustrates another network architecture including
the VSP workstation server in communication with the
4G/3G/2G DPI/DPC gateways in accordance with some
embodiments.

FIG. 60 illustrates a 4G/3G/2G DPI/DPC enabled gateway
and service controller device control system in accordance
with some embodiments.

FIG. 61 illustrates another network architecture including
the VSP workstation server in communication with the
4G/3G/2G DPI/DPC gateways in accordance with some
embodiments.

FIG. 62 illustrates another 4G/3G/2G DPI/DPC enabled
gateway and service controller device control system in
accordance with some embodiments.

FIG. 63 illustrates another network architecture including
the VSP workstation server in communication with the
4G/3G/2G DPI/DPC gateways in accordance with some
embodiments.

FIG. 64 illustrates another network architecture including
a system located in the manufacturing or distribution chain
for the device that provides the device provisioning or partial
provisioning, and any pre-activation required for the device to
later activate on the network in accordance with some
embodiments.

DETAILED DESCRIPTION

The invention can be implemented in numerous ways,
including as a process; an apparatus; a system; a composition
of matter; a computer program product embodied on a com-
puter readable storage medium; and/or a processor, such as a
processor configured to execute instructions stored on and/or
provided by a memory coupled to the processor. In this speci-
fication, these implementations, or any other form that the
invention may take, may be referred to as techniques. In
general, the order of the steps of disclosed processes may be
altered within the scope of the invention. Unless stated oth-
erwise, a component such as a processor or a memory
described as being configured to perform a task may be imple-
mented as a general component that is temporarily configured
to perform the task at a given time or a specific component
that is manufactured to perform the task. As used herein, the
term ‘processor’ refers to one or more devices, circuits, and/or
processing cores configured to process data, such as computer
program instructions.

A detailed description of one or more embodiments of the
invention is provided below along with accompanying figures
that illustrate the principles of the invention. The invention is
described in connection with such embodiments, but the
invention is not limited to any embodiment. The scope of the
invention is limited only by the claims and the invention
encompasses numerous alternatives, modifications and
equivalents. Numerous specific details are set forth in the
following description in order to provide a thorough under-
standing of the invention. These details are provided for the
purpose of example and the invention may be practiced
according to the claims without some or all of these specific
details. For the purpose of clarity, technical material that is
known in the technical fields related to the invention has not
been described in detail so that the invention is not unneces-
sarily obscured.

With the development and increasing proliferation of mass
market digital communications and content distribution,
communication network capacity gains are being outpaced
by growing digital networking demand. For example, some
industry experts project average wireless device usage of four
devices per subscriber, with a mixture of general purpose
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devices like smart phones and computers along with special
purpose devices like music players, electronic readers, con-
nected (e.g., networked) cameras and connected gaming
devices. In addition, wire line user service consumption hab-
its are trending toward very high bandwidth applications that
can quickly consume the available capacity and degrade over-
all network service experience if not efficiently managed.
Because some components of service provider costs go up
with increasing bandwidth, this trend will also negatively
impact service provider profits.

There is a need for a communication system and method
that provides for flexible service plans and management of
user network services to provide consumer choice of more
refined service plan offerings and efficient management of
network capacity.

Also, it is becoming increasingly important to more deeply
manage the level of services delivered to networked devices
to provide cost effective services that match growing digital
networking usage patterns. For example, access providers can
move away from only billing for basic access and move
toward billing for higher level service delivery with example
services including rich Internet access and email, application
based billing, content distribution, entertainment activities,
information or content subscription or gaming. In addition, a
growing number of new special purpose and general purpose
networked devices are fueling demand for new service plans,
for example, tailored to the new device usage models (e.g., a
special service plan for an e-book reader device).

As network capabilities grow and new networked device
offerings grow, access network service providers will realize
increasing value in opening up their networks to allow inno-
vation and expanded offerings for network service consum-
ers. However, opening up the networks to provide efficient
third party definition of alternative service and billing models
requires more flexible service and billing policy management
solutions. For example, machine to machine applications
such as telemetry, surveillance, shipment tracking and two
way power control systems are example new applications that
would require new offerings to make such available to net-
work service customers. The need to customize service offer-
ings for these new applications requires more efficient meth-
ods for defining, testing and launching new services with
more refined control of service functions and service costs. In
some embodiments, this means billing for different types of
service elements, such as total traffic, content downloads,
application usage, information or content subscription ser-
vices, people or asset tracking services, real time machine to
machine information or electronic commerce transactions.

In some embodiments, network user capacity is increased
and user service costs are reduced by managing and billing for
service consumption in a more refined manner (e.g., to satisty
network neutrality requirements). By managing service con-
sumption in a user friendly manner, the overall service capac-
ity required to satisfy the user device needs can be tailored
more closely to the needs of a given user thereby reducing
user service costs and increasing service provider profits. For
example, managing service usage while maintaining user
satisfaction includes service usage policy implementation
and policy management to identify, manage and bill for ser-
vice usage categories, such as total traffic consumption, con-
tent downloads, application usage, information or content
subscription services, electronic commerce transactions,
people or asset tracking services or machine to machine net-
working services. As described herein, service activity is used
to refer to any service usage or traffic usage that can be
associated with, for example, an application; a network com-
munication end point, such as an address, uniform resource






