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Context to... the context

Communication Link
o for transfer of data in message and replication at recipient location

Presentation intended to accompany
report on CRWG project

Unifying theme:

— how can we enable cognitive radio
systems to leverage information beyond
the basic waveform stack

Inspired by previous work that identified
shared context was critical to
communications

Particularly motivated by what
information beyond the waveform stack
(“traditional CR”) could be leveraged to
improve radio and network performance
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How would you model a CACR?

How could you make this info
actionable?
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e Old, but under-researched

e Extensive work providing
context for applications
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Sensors / Widgets Enactors Services
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Sample java implementation of a : m

context aware cognitive radio
application using Context Toolkit

Formal representation of context and
mechanism for assessing contextual
“relatedness” in a closed system

Proposal for a “context factory”
Applications

— Crypto / security

— Hospital-room-of-future

— Heterogeneous network management

IPA v2 work looked at what fields are
most common in contextual languages




Wireless Information System
Descriptive Model

e Model of how a
contextually aware system
reasons and interacts with
the world

e |nsights

Reason over models

Models updated by
observations and reasoning

Model selection and
parameters determine
context

Processes are error-prone

System Operation

Physical Space (atoms) - Real World

Systemsin Action

Samples of Physical Space

Transactions

Endogenous processes
System
Other
of ;
ystems
Interest

Excgenous updates

p—

Q2

Purposeful Action
Imperfect translation of
decisions to actions
{updates)

Decisions {Desired state)

Sensor data Ql T
v (Restofthe World) (3 | Q4 | Decision support
Recommendations
Optimization
Context
>
Models for reasoning
Model of Models of
System Other
Systems Big Data Processes
Information related to Context Determination
System Higher Layer context
Errors in existing models
- New models for reasoning
Symbolic €

Representation

Reasoning

Digital Space (bits) - Conceptual World

System Management



WISDM Report
Material

e Formal definition of
WISDM

e Sample WISDM models
of
— OODA loop
— Call admission
— Credit card processing
— Human reasoning
— Context Toolkit
— Big Data
— Spectrum management
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Over the air signaling

Userin Question Call
Towers Phone Admission
Users \ Signaling
Call Blocking
Signaling
Call Request ‘
l v
< Current |
ystem stat:
Model of this _lopt)
user’s request [ Admission decision

Subscriber Info

|

System Operation

Physical Space {atoms) - Real World

Systems in Action

Purposeful Action

Qutside
Wornld

Crient

Learn o
Symbolic

Representation

Analytics

Digital Space (bits) - Conceptual World

System Management




Big RF

e Big Data (loosely defined)

1. acollection of emerging
techniques and processes
for rapidly acquiring,
classifying, and
synthesizing meaning
from Terabytes or
Petabytes of data

2. the dataitself.

e Big RF (loosely defined)

1. the application of Big Data
tools / techniques /
approaches to address RF-
domain problems

Data s ourcos

Stroaming analysis

= Parallel caleuladons
= Predictive model execution
+ Shuasional akgorithm selection

i
analytics intalligance
uuuuuuuuuuuuuuuuu
Friadicoorqpiarins I I P 011 i e
b on warrh e

Data visualization layar

DataSources

Realand Near-Real Time

Other Syncs and Dutputs

Analysis 802.19.1
=2 e Spenrum
-~
'E L
-
- @ Retrospective Analysis
m e .
k] - - —>
E Hidden Markow Model |
= } nnnnnnnnnn
Classif
e M M
Fri User Detect Taail g
Idrtaremcs Dutection Prediclive  Custom CR Lagic
Madel Ladiding I
Sensed events and skgnals, l l l I
detected conditio
[ " v
CR Presentation I-Il.l'nm \ﬂsull:aﬂnn
P r——— G }5
Madels, policies, ﬁ- — ||J
Cognitive Radios conditions, cases Iﬂ [ |




Big RF vs Big Data

* RF Focus 4
— Data sources are more focused § _—
on RF I
— Customized RF-specific logic —
* Multiple analysis consumers =
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source — Loosely, CR and Big RF are
— Feedback loops => stability implementing the same processes
concern — Implies

e And security!

* means to scale up

e Possibility of distributed
implementation



Report Material

Survey of Big Data tools
and assessment of
appropriateness to RF
domain problems

Big RF Reference
Architecture

Applications / use cases
to: disaster responses,
military, cellular network
management

Plans for Big RF
Workshop at SDR 2015

Az people go back home, traffic goes down
inthe city center and increases again =t the
residential areas, e.g. around SFM-SARN.




Research Opportunities / Needs

Extensible languages for
modeling and reasoning on
contextual information

Appropriate mechanisms for
assessing context

Sharing context

Programming languages for
network managers

User-interface for feedback

Contextual pattern
recognition

Tools for automating the
creation and updating of
context models

Gimbal? RSCM?

Context Aware Other Information

Cognitive Radio | Sources(GPS, App
Info, Mission Info,
Otherradios)

—
Intelligent
Software

Waveform
Chipset

Applying context
information to control
wireless chipsets

Big Data Tools applicable to
RF problems



Want to Help?

e Weekly Virtual e Have an existing
Meetings document we should be
— Wednesday 11:30-12:30 aware of?
(Eastern) — Email:
— +1(626) 521-0010 james.neel@crtwireless.c
— Go To Meeting ID: om
950203273  Want to write something
* “Meat-space” Meeting new related, but outside
Tomorrow (Thursday) the group?
— 8:30-12:00 in Maletesta — Big RF Workshop at San

Diego 2015



