March, 1994
      DOC: IEEE P802.11-94/xxx

Nov, 2008
 IEEE P802.15-08-0407-05 

IEEE P802.15

Wireless Personal Area Networks

	Project
	IEEE P802.15 Task Group for Wireless Personal Area Networks (WPANs)

	Title
	802.15.6 Call for Applications - Response Summary

	Date Submitted
	Revision 0: 1 July 2008
Revision 1 8 Sep 2008
Revision 2 9 Sep 2008
Revision 3 9 Sep 2008
Revision 4 2 Oct 2008
Revision 5 13 Nov 2008
Revision 6 15 Jan 2008

	Source
	Daniel Lewis (Editor)
NICTA
Canberra Research Laboratory

7 London Circuit
Canberra ACT 2602

Australia
	Voice:
+61 2 6267 6252
Fax:
+61 2 6267 6220
E-mail:
daniel.lewis@nicta.com.au

	Re:
	Responses to Call for Applications in Body Area Networks

	Abstract
	This document presents applications which the IEEE 802.15.6 TG requests standards proposals support.  The document summarises the significant applications (those with more then a single slide of detail) presented to the IEEE 802.16.6 TG / IEEE 802.15-BAN SG / IEEE 802.15 IG.  The applications are presented in the context of the categorization scheme developed by the group and originally represented in the applications matrix.  

	Purpose
	(1) To identify applications which the IEEE 802.15.6 TG request standard proposals support

(2) To collate all significant 802.15.6 applications into a single design document.
 
(3) To provide a single point of reference (and application reference numbers) which can be used as a common point of reference when evaluating and comparing call for proposal responses.


	Notice
	This document has been prepared to assist the IEEE P802.15.  It is offered as a basis for discussion and is not binding on the contributing individual(s) or organization(s). The material in this document is subject to change in form and content after further study. The contributor(s) reserve(s) the right to add, amend or withdraw material contained herein.

	Release
	The contributor acknowledges and accepts that this contribution becomes the property of IEEE and may be made publicly available by P802.15.


802.15.6 Proposed applications
4Class A
 Medical applications


5A1-1
 Wearable BAN


6Electroencephalogram EEG


7Electrocardiogram ECG


9Electromyography EMG


10Vital signals monitoring


13Temperature (wearable)


15Respiration monitor (wearable)


16Heart rate monitor (wearable)


17Pulse oximeter SpO2 wearable


19Blood pressure monitor (wearable)


21pH monitor (wearable)


22Glucose sensor (wearable)


23Hearing aid (ear to ear communication)


25A1-1a
Disability assistance


26Muscle tension monitor


27Muscle tension stimulation


28Weighing scale (wearable)


30Fall detection (wearable)


31A1-1b
Human performance management


32Aiding professional and amature sport training


34Assessing emergency service personnel performance


35Assessing soldier fatigue and battle readiness


36Non Human (Animal)


38A1-2a
Implant BAN


39Glucose sensor (implant)


41Cardiac arrhythmia monitor/recorder (implant)


42Brain liquid pressure sensor (implant)


43Endoscope capsule (gastrointestinal)


45Drug delivery capsule


46Deep brain stimulator (eg, Epilepsy, Parkinson's therrepy)


47Cortical stimulator


48Visual neuro-stimulator


49Audio neuro stimulator


50Brain-computer interface


51A1-2b
Remote control of medical devices


52Pacemaker


53Implantable cardioverter defibrallitor ICD


55Implanted actuator


56Insulin pump


57Hearing aid (wearable and implanted)


58Retina implants


59A2-1
 In hospital (in general)


60A2-2
 Outside Hospital


61Class B
 Non-Medical applications (including entertainment)


62B1
 Real-time video streaming


63Video streaming (among portable devices - Lower resolution)


65Video streaming (portable device external displays - Higher resolution)


673D video


68B2
 Real-time audio streaming


69Voice communication for headsets (moNo, and Lower quality)


71Music for headsets (stereo, and Higher quality)


73Sound track/Music - 5.1 channel (Higher bandwidth)


75B3
 Data file transfer


76Data file transfer (Word, Excel, software programs and etc)


78Image file transfer (digital camera, scanner and etc.)


79Video file transfer (camcorder, multimedia player and etc.)


80B4
 Stream transfer


81Remote control of entertainment devices


83Body motion capture/gesture recognition, position


85Control signal from PC peripheral devices (e.g. mouse click)


86Forgotten things monitor


88Emotion


90Smart Key


91Identification


92Vital sign and body information based entertainment service


93B5
 Entertainment applications


94Gaming applications using BAN


96Social Networking using BAN


98B6
 Emergency (non-medical)


99Emergency (non-medical)


100Notes:
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Class A

Medical applications
A1-1

Wearable BAN 
	Electroencephalogram EEG
	Z001

	SAR Safety
	Highest 
	Radio range
	<5m
	Setup time for a new link
	<3s
	Cost


	

	Regulatory - Radio
	Compliant
	Coexistence
	Yes
	Location awareness
	
	Market size / region / year
	Large

	Topology
	Star
	Robustness /reliability high/med/low
	High
	Channel (e.g. in/out body)
	On-body
	Covered by Other Standards
	

	Data link speed sym/ asymmetric
	Asymmetric
	Power consumption
	Low
	Form Factor


	Small
	
	

	Data rate (per link) 
	
	Energy scavenging possible
	Yes
	Privacy


	High
	
	

	Number of devices per piconet)
	>24
	QoS -  sensitive to error
	Yes
	Power by:
battery


	Yes
	
	

	Duty cycle (per device) % per time
	<10%
	QoS -  sensitive to latency
	Yes
	Power by:
energy scavenging


	No
	
	

	Further information:
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Case: Ambulatory EEG Monitoring

Hospital: analysis
24 EEG electrodes

/

Data acquisition box

Personal health
T assistant

Data receiver plugin

Submission Shide 4 Olivier Rousseaus, IMEC NL




	[image: image2.png]18 March, 2008

doc.: IEEE $02.15-15-08-0163-00-0006

Wireless Body Area Network

for sleep staging
Enhanced patient comfort
— No wires from head to body
— Miniaturized and light-weight

Noise reduction

20+ hours autonomy

Wireless.
BAN
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	Electrocardiogram ECG
	Z002

	SAR Safety
	High 
	Radio range
	<5m
	Setup time for a new link
	<30s
	Cost


	

	Regulatory - Radio
	Compliant
	Coexistence
	Yes
	Location awareness
	No
	Market size / region / year
	Very large

	Topology
	Star or point to point
	Robustness /reliability high/med/low
	High
	Channel (e.g. in/out body)
	On-body
	Covered by Other Standards
	

	Data link speed sym/ asymmetric
	Asymmetric
	Power consumption
	Low
	Form Factor


	Small
	
	

	Data rate (per link) 
	3kbps per ECG channel
	Energy scavenging possible
	Yes
	Privacy


	High
	
	

	Number of devices per piconet)
	<24
	QoS -  sensitive to error
	Yes
	Power by:
battery


	Yes
	
	

	Duty cycle (per device) % per time
	<10%
	QoS -  sensitive to latency
	Yes
	Power by:
energy scavenging


	No
	
	

	Further information:
For example:

· 12 channel ECG (raw streaming):

· 250Hz sampling rate

· 12 bits / sample

· 3kbps per channel

· 36kbps total
· 50kbps with small protocol overhead
· 12-channel ECG (compressed example. References required)

· 250Hz sampling rate

· 12 bits / sample

· 2kbps total

Some applications do not require a 12 channel ECG. Fewer channels result in proportionally lower bandwidth requirements.
Other Requirements:

· Low Latency is required for certain care scenarios. 
· Also some scenarios require retransmission of lost data. In this case low latency is not as much of an issue, but reliability is.
· 


	
	


	Electromyography EMG
	Z003

	SAR Safety
	High
	Radio range
	<5m
	Setup time for a new link
	<3s
	Cost


	

	Regulatory - Radio
	Compliant
	Coexistence
	Yes
	Location awareness
	
	Market size / region / year
	Small

	Topology
	Star
	Robustness /reliability high/med/low
	High
	Channel (e.g. in/out body)
	On-body
	Covered by Other Standards
	

	Data link speed sym/ asymmetric
	Asymmetric
	Power consumption
	Low
	Form Factor


	Small
	
	

	Data rate (per link) 
	
	Energy scavenging possible
	Yes
	Privacy


	High
	
	

	Number of devices per piconet)
	<12
	QoS -  sensitive to error
	Yes
	Power by:
battery


	Yes
	
	

	Duty cycle (per device) % per time
	<10%
	QoS -  sensitive to latency
	Yes
	Power by:
energy scavenging


	No
	
	

	Further information:

	
	


	Vital signals monitoring
	Z004

	SAR Safety
	High
	Radio range
	<5m
	Setup time for a new link
	<30s
	Cost


	

	Regulatory - Radio
	Compliant
	Coexistence
	Yes
	Location awareness
	
	Market size / region / year
	Very large

	Topology
	Star
	Robustness /reliability high/med/low
	High
	Channel (e.g. in/out body)
	On-body
	Covered by Other Standards
	

	Data link speed sym/ asymmetric
	Asymmetric
	Power consumption
	Low
	Form Factor


	Small
	
	

	Data rate (per link) 
	
	Energy scavenging possible
	Yes
	Privacy


	High
	
	

	Number of devices per piconet)
	<12
	QoS -  sensitive to error
	Yes
	Power by:
battery


	Yes
	
	

	Duty cycle (per device) % per time
	<1%
	QoS -  sensitive to latency
	
	Power by:
energy scavenging


	No
	
	

	Further information:
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Body Sensor Network

Medical application [ Y
— Vital patient data i
— Wireless sensors
— Link with bedsite monitor
— Count on 10 — 20 sensors

N

Five similar networks in range
£

Minimum setup interaction 1,
Potentially wide application [

Total traffic / patient < 10 kbps
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Residential

» Babies (new born) monitoring.

» Known solutions are provided by different
entities. BANs would resume all into 1
standard increasing convenience for
consumers.

« Consumers can obtain a BAN with broad
variety of applications.
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Body Sensor Network (BSN)
for Medical Monitoring

A wireless network of sensors around a patient
providing multiple clinical benefits

Patient mobility, comfort, infection
control

Monitoring flexibility and scalability

Extension of monitoring into care
areas that are currently unmonitored

Reduced clinical errors

Reduced overall monitoring costs

Sensor Hodse

s or -
osher ink o
infracuueture

Shors range.

/ pepr links
Deviee

Gareway

Sbmmson SIS
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Applications of BAN

* Medical sensor networks
—e.g. Vital information monitoring system

LAN/PAN

(Home server or PC)

BAN

S Tobizewa sad Kb, MICT
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EXAMPLE NOMADIC PAN LDR DIABETES SCENARIO

Sensor transmit data Sensor receive control'

PPAN e P-PAN D -
= =

Coordinator ’ Coordinator

D Tyl Datablock size Block rate
n

0 Coordinator (eceiver) Arbitrary Atbitrary
1 Blood pressure sersor 64 tit T blockfminute
2 ECG sensor 1024 Bit 70 blocksfeecond
3 Respiratory sensor 64 tit 10 blocksfsecond
1 Clinical thermometer 8 hit Tblock/second
5 Pulse sensor (ear) 8 hit Tblock/second

1. Nominally, a few bytes per control message, 1 message per minute
2. When transmitting. In this example, operation 1 min out of every 10 is considered, on average
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“Digital Patch” Required Features

« Ultra small size

« Low cost

+ Disposable

« Flexible/programmable
Local processing and memory

Antenna Sensor

Submission



[image: image9.png]doc.: IEEE 802.15-08-0158-00

Sensor Interface

Multiple sensor interfaces (bias and signal processing)
on chip:

— Electrocardiogram (ECG/EKG)

— Temperature (internal & external)

— 3 axis accelerometer

— Pressure (Wheatstone bridge)

— Amperometric (P and N)

— Potentiometric (lon Sensitive FET, ISFET)
ADC can be programmed to:

— Measure only one sensor interface

— Switch between (up to) 3 interfaces at a configurable
rate

Submission
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(I) Wearable Health Monitoring System
(1) Medical Check-up

+ EEG sensors for monitoring
brain electrical activity.

+ ECG sensors for monitoring
heart activity.

+ A Breathing sensor for
monitoring respiration.

+ Ablood pressure sensor.
+ A carotid pulse sensor.

* Heartrate.

-+ Spo2.

+ Body temperature.
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Primary use case for BSN is in clinical
environments with other settings to follow

Hospital
ER, OR, ICU, Medical/Surgery
« Ambulatory, maternity
Radiology, transport

Expandlng Beyond Hospital
Ambulance
« Physician office 7
Home, Assisted Living
« School and Office
First responders
« Military

Sbmmson ST ‘David Davenport, GE Globel Research






	Temperature (wearable)
	Z005

	SAR Safety
	High
	Radio range
	<5m
	Setup time for a new link
	<30s
	Cost


	

	Regulatory - Radio
	Compliant
	Coexistence
	Yes
	Location awareness
	No
	Market size / region / year
	Very large

	Topology
	Star or point to point
	Robustness /reliability high/med/low
	High
	Channel (e.g. in/out body)
	On-body
	Covered by Other Standards
	

	Data link speed sym/ asymmetric
	Asymmetric
	Power consumption
	Low
	Form Factor


	Small
	
	

	Data rate (per link) 
	< 16bps
	Energy scavenging possible
	Yes
	Privacy


	High
	
	

	Number of devices per piconet)
	<12
	QoS -  sensitive to error
	Yes
	Power by:
battery


	Yes
	
	

	Duty cycle (per device) % per time
	<1%
	QoS -  sensitive to latency
	
	Power by:
energy scavenging


	No
	
	

	Further information:
Two example scenarios:

· Continuous 

· For example Sports/performance monitoring multiple times per minute.

· Occasional

· For example recording temperature during illness several times per day.

Typical payload need only be two bytes per sample. Maximum sampling rate: 1Hz  16bps

Sensor power consumption can be of the order of microwatts



	
	


	Respiration monitor (wearable)
	Z006

	SAR Safety
	High
	Radio range
	<5m
	Setup time for a new link
	<3s
	Cost


	

	Regulatory - Radio
	Compliant
	Coexistence
	Yes
	Location awareness
	
	Market size / region / year
	Very large

	Topology
	Star
	Robustness /reliability high/med/low
	High
	Channel (e.g. in/out body)
	On-body
	Covered by Other Standards
	

	Data link speed sym/ asymmetric
	Asymmetric
	Power consumption
	Low
	Form Factor


	Small
	
	

	Data rate (per link) 
	
	Energy scavenging possible
	Yes
	Privacy


	High
	
	

	Number of devices per piconet)
	<12
	QoS -  sensitive to error
	Yes
	Power by:
battery


	Yes
	
	

	Duty cycle (per device) % per time
	<1%
	QoS -  sensitive to latency
	
	Power by:
energy scavenging


	
	
	

	Further information:

	
	


	Heart rate monitor (wearable)
	Z007

	SAR Safety
	High
	Radio range
	<5m
	Setup time for a new link
	<30s
	Cost


	Low

	Regulatory - Radio
	Compliant
	Coexistence
	Yes
	Location awareness
	No
	Market size / region / year
	Large

	Topology
	Star/tree
	Robustness /reliability high/med/low
	High
	Channel (e.g. in/out body)
	On-body
	Covered by Other Standards
	

	Data link speed sym/ asymmetric
	Asymmetric
	Power consumption
	Low
	Form Factor


	Small
	
	

	Data rate (per link) 
	1bps
	Energy scavenging possible
	Yes
	Privacy


	High
	
	

	Number of devices per piconet)
	<12
	QoS -  sensitive to error
	Yes
	Power by:
battery


	Yes
	
	

	Duty cycle (per device) % per time
	<1%
	QoS -  sensitive to latency
	
	Power by:
energy scavenging


	No
	
	

	Further information:

	Example: 
One 10-bit reading per minute (in beats/min). Including protocol overheads (preamble, ECC, maybe ACK), this would be around 1bps.
	


	Pulse oximeter SpO2 wearable
	Z008

	SAR Safety
	High
	Radio range
	<5m
	Setup time for a new link
	<30s
	Cost


	

	Regulatory - Radio
	Compliant
	Coexistence
	Yes
	Location awareness
	
	Market size / region / year
	Large

	Topology
	Star/tree/point to point
	Robustness /reliability high/med/low
	High
	Channel (e.g. in/out body)
	On-body
	Covered by Other Standards
	

	Data link speed sym/ asymmetric
	Asymmetric
	Power consumption
	Low
	Form Factor


	Small
	
	

	Data rate (per link) 
	32 bps
	Energy scavenging possible
	Yes
	Privacy


	High
	
	

	Number of devices per piconet)
	<12
	QoS -  sensitive to error
	Yes
	Power by:
battery


	Yes
	
	

	Duty cycle (per device) % per time
	<1%
	QoS -  sensitive to latency
	
	Power by:
energy scavenging


	If possible
	
	

	Further information:
Payload of approximately 4 bytes per reading

1. Pulse rate (1 byte)

2. Perfusion (2 bytes)

3. Blood Oxygenation (1 byte)

Data sent up to once per second

Typical use cases:

-      Monitoring for 20 minutes per day

-      During a workout

-      Acute illness

Power less than 50mW typically



	
	


	Blood pressure monitor (wearable)
	Z009

	SAR Safety
	High
	Radio range
	<5m
	Setup time for a new link
	<3s
	Cost


	

	Regulatory - Radio
	Compliant
	Coexistence
	Yes
	Location awareness
	
	Market size / region / year
	Large

	Topology
	Star/tree
	Robustness /reliability high/med/low
	High
	Channel (e.g. in/out body)
	On-body
	Covered by Other Standards
	

	Data link speed sym/ asymmetric
	Asymmetric
	Power consumption
	High
	Form Factor


	Medium
	
	

	Data rate (per link) 
	< 10 bps
	Energy scavenging possible
	No
	Privacy


	High
	
	

	Number of devices per piconet)
	<12
	QoS -  sensitive to error
	Yes
	Power by:
battery


	No
	
	

	Duty cycle (per device) % per time
	<1%
	QoS -  sensitive to latency
	
	Power by:
energy scavenging


	If possible
	
	

	Further information:
Based on a typical cuff-type blood pressure monitor


One reading taken at most, two to three times per day


3 bytes per reading


Not time critical


Assuming a cuff based blood pressure sensor, these devices are high power, e.g. 1.5W during pumping to inflate cuff

	
	


	pH monitor (wearable)
	Z010

	SAR Safety
	High
	Radio range
	<5m
	Setup time for a new link
	<3s
	Cost


	

	Regulatory - Radio
	Compliant
	Coexistence
	Yes
	Location awareness
	
	Market size / region / year
	Large

	Topology
	Star/tree
	Robustness /reliability high/med/low
	High
	Channel (e.g. in/out body)
	On-body
	Covered by Other Standards
	

	Data link speed sym/ asymmetric
	Asymmetric
	Power consumption
	Low
	Form Factor


	Small
	
	

	Data rate (per link) 
	
	Energy scavenging possible
	Yes
	Privacy


	High
	
	

	Number of devices per piconet)
	<12
	QoS -  sensitive to error
	Yes
	Power by:
battery


	Yes
	
	

	Duty cycle (per device) % per time
	<1%
	QoS -  sensitive to latency
	
	Power by:
energy scavenging


	If possible
	
	

	Further information:

	
	


	Glucose sensor (wearable)
	Z011

	SAR Safety
	High
	Radio range
	<5m
	Setup time for a new link
	<3s
	Cost


	

	Regulatory - Radio
	Compliant
	Coexistence
	Yes
	Location awareness
	
	Market size / region / year
	Large

	Topology
	Star/tree
	Robustness /reliability high/med/low
	High
	Channel (e.g. in/out body)
	On-body
	Covered by Other Standards
	

	Data link speed sym/ asymmetric
	Asymmetric
	Power consumption
	Low
	Form Factor


	Small
	
	

	Data rate (per link) 
	
	Energy scavenging possible
	Yes
	Privacy


	High
	
	

	Number of devices per piconet)
	<12
	QoS -  sensitive to error
	Yes
	Power by:
battery


	Yes
	
	

	Duty cycle (per device) % per time
	<1%
	QoS -  sensitive to latency
	
	Power by:
energy scavenging


	If possible
	
	

	Further information:

	[image: image12.png]May 2008 doc.: IEEE 802. 15-08-0359-00-0006

GluecoCeliphone

« Cellphone with gluecose module

« The cellphone identifies the module and executes diabetes
program.
« It sends the results to destination.

1.Insert glucose check module
to mobile phone.

2. Diabetes program is
automatically executed.

3.Insert test strip.
4.Test results in 9 seconds.

5. Send the results to destination

Submission
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	Hearing aid (ear to ear communication)
	Z012

	SAR Safety
	
	Radio range
	<1m
	Setup time for a new link
	<1s
	Cost


	

	Regulatory - Radio
	Compliant
	Coexistence
	Yes
	Location awareness
	
	Market size / region / year
	

	Topology
	Star
	Robustness /reliability high/med/low
	med
	Channel (e.g. in/out body)
	On body
	Covered by Other Standards
	

	Data link speed sym/ asymmetric
	Asymmetric
	Power consumption
	low
	Form Factor


	small
	
	

	Data rate (per link) 
	10 kbps
	Energy scavenging possible
	yes
	Privacy


	low
	
	

	Number of devices per piconet)
	<12
	QoS -  sensitive to error
	high
	Power by:
battery


	yes
	
	

	Duty cycle (per device) % per time
	<1%
	QoS -  sensitive to latency
	low
	Power by:
energy scavenging


	If possible
	
	

	Further information:
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Behind The Ear
(BTE)

BTE instruments
have a plastic casing
that rests behind the
ear and houses the
device’s technology
A clear plastic tube
then directs
amplified sound into
an earmold inside
the ear canal

Hearing Aid Styles

On The Ear Receiver-n- In-The-Ear In-The-Canal Completely-In-
(OTE) Canal (ITE) (ITC) Canal
(RIC) (CIC)

With soft, flexible  The receiver-inthe- Srmaller, in-the-ear Inthe-canal These devices fit
earbuds and an canal device is instruments house instruments are completely in the
extra-small casing,  small, discreet, and their technalogy srraller sill, canal. Only the head

on-the-ear models  incredibly quick to fit componentsina featuring an earmold of a tiny plastic
are light and perfect for many custom-formed that fits down into line—with which you
cormfortable firsttime wearers earmold that fits the ear canaland a  insert or remove the
within the outer srraller portion that instrument—shows
portion of the ear. faces out into the above the canal
outer ear.
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Hearing Aid Industry at a Glance

« Hearing is essential to fully enjoy and participate in life:

— One in ten Americans — more than 31 million — experience some
degree of hearing loss.

— About 40% of hearing-impaired Americans are under the age of 65.

— This makes hearing loss our third most prevalent chronic health
condition, after arthritis and high blood pressure.

« Estimates place approximately 300 million people worldwide with
hearing impairment.

«  90% of the worldwide production of hearing aids is controlled by 6
multi-national hearing aid conglomerates

— Starkey, Widex, Siemens, Phonak, Oticon and GN-Resound.
« More than 90 percent of all hearing aids sold are digital.

Submission Slide 5 Jeff Solum (Starkey Laboratories)
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HA Summary

¢ Wireless Challenges:
— Low battery voltage 1.1v
— Low system current consumption 1-2mA
— Limited packaging space.

« Can the entire solution (mic(s), real time audio
processing, spkr/rcvr, wireless and battery) fit in

>90% of the populations ear and operate for
>40 hours?

* Small aperture antenna
* Few external components

Submission Slide 13 Jeff Solum (Starkey Laboratories)
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Hearing Aids are becoming
Communication Devices

Programming would be easier, more reliable and
cheaper without cable

Ear-to-ear communication can improve hearing by
coming closer to providing a real stereo image.

Streaming audio allow connection to cell phone
and MP3 player.

But power consumption is limited
~ HA need to last 1 - 2 weeks, 16h/day

~ Battery capacity is limited (typ ~250 mAh,
1.25V)

— Battery chemistry limits peak current (few mA)
~ HA functionality is ~1mA
— Wireless link budget should be < 25%

Sbmmon ST Didier Sagan






	Hearing aid (One-way and Two- way Audio medium fidelity)
	Z012B

	SAR Safety
	
	Radio range
	<3m
	Setup time for a new link
	<3s
	Cost


	

	Regulatory - Radio
	Compliant
	Coexistence
	Yes
	Location awareness
	
	Market size / region / year
	

	Topology
	Star
	Robustness /reliability high/med/low
	High
	Channel (e.g. in/out body)
	On Body
	Covered by Other Standards
	

	Data link speed sym/ asymmetric
	Asymmetric
	Power consumption
	Low
	Form Factor


	Small
	
	

	Data rate (per link) 
	256 Kbps
	Energy scavenging possible
	Yes
	Privacy


	High
	
	

	Number of devices per piconet)
	<12
	QoS -  sensitive to error
	Yes
	Power by:
battery


	Yes
	
	

	Duty cycle (per device) % per time
	100%
	QoS -  sensitive to latency
	<100 ms
	Power by:
energy scavenging


	If possible
	
	


A1-1a
Disability assistance
	Muscle tension monitor
	Z013

	SAR Safety
	
	Radio range
	<5m
	Setup time for a new link
	<3s
	Cost


	

	Regulatory - Radio
	
	Coexistence
	Yes
	Location awareness
	
	Market size / region / year
	

	Topology
	Star/tree
	Robustness /reliability high/med/low
	High
	Channel (e.g. in/out body)
	On-body
	Covered by Other Standards
	

	Data link speed sym/ asymmetric
	Asymmetric
	Power consumption
	Low
	Form Factor


	Small
	
	

	Data rate (per link) 
	
	Energy scavenging possible
	Yes
	Privacy


	High
	
	

	Number of devices per piconet)
	<12
	QoS -  sensitive to error
	Yes
	Power by:
battery


	Yes
	
	

	Duty cycle (per device) % per time
	<1%
	QoS -  sensitive to latency
	
	Power by:
energy scavenging


	No
	
	

	Further information:

	
	


	Muscle tension stimulation
	Z014

	SAR Safety
	
	Radio range
	<5m
	Setup time for a new link
	<3s
	Cost


	

	Regulatory - Radio
	
	Coexistence
	Yes
	Location awareness
	
	Market size / region / year
	

	Topology
	Star/tree
	Robustness /reliability high/med/low
	High
	Channel (e.g. in/out body)
	On-body
	Covered by Other Standards
	

	Data link speed sym/ asymmetric
	Asymmetric
	Power consumption
	Low
	Form Factor


	Small
	
	

	Data rate (per link) 
	
	Energy scavenging possible
	Yes
	Privacy


	High
	
	

	Number of devices per piconet)
	<12
	QoS -  sensitive to error
	Yes
	Power by:
battery


	Yes
	
	

	Duty cycle (per device) % per time
	<1%
	QoS -  sensitive to latency
	
	Power by:
energy scavenging


	No
	
	

	Further information:

	
	


	Weighing scale (wearable)
	Z015

	SAR Safety
	Medium
	Radio range
	<5m
	Setup time for a new link
	<3s
	Cost


	

	Regulatory - Radio
	
	Coexistence
	Yes
	Location awareness
	
	Market size / region / year
	

	Topology
	Star/tree/point-to-point
	Robustness /reliability high/med/low
	High
	Channel (e.g. in/out body)
	On-body
	Covered by Other Standards
	

	Data link speed sym/ asymmetric
	Asymmetric
	Power consumption
	Low
	Form Factor


	Small
	
	

	Data rate (per link) 
	<10 bps
	Energy scavenging possible
	Yes
	Privacy


	High
	
	

	Number of devices per piconet)
	<12
	QoS -  sensitive to error
	Yes
	Power by:
battery


	Yes
	
	

	Duty cycle (per device) % per time
	<1%
	QoS -  sensitive to latency
	
	Power by:
energy scavenging


	If possible
	
	

	Further information:
· Approximately 2 bytes per reading

· Low power sensor of the order of a few 10s of mW if not less



	
	


	Fall detection (wearable)
	Z016

	SAR Safety
	
	Radio range
	<5m
	Setup time for a new link
	<3s
	Cost


	

	Regulatory - Radio
	
	Coexistence
	Yes
	Location awareness
	
	Market size / region / year
	

	Topology
	Star/tree
	Robustness /reliability high/med/low
	High
	Channel (e.g. in/out body)
	On-body
	Covered by Other Standards
	

	Data link speed sym/ asymmetric
	Asymmetric
	Power consumption
	Low
	Form Factor


	Small
	
	

	Data rate (per link) 
	
	Energy scavenging possible
	Yes
	Privacy


	High
	
	

	Number of devices per piconet)
	<12
	QoS -  sensitive to error
	Yes
	Power by:
battery


	Yes
	
	

	Duty cycle (per device) % per time
	<1%
	QoS -  sensitive to latency
	
	Power by:
energy scavenging


	No
	
	

	Further information:

	[image: image17.png]May 15, 2006 Doc: IEEE 802.15-06-0241-00-0ban

(I) Wearable Health Monitoring System
(2) Elder People Assistance

+ Tilt sensors for monitoring »
accident fall-down. ) =
- ‘Foot’ sensors for monitoring

/\_/
various
st e /6o @
A Breathing sensor for / o Outside body
monitoring respiration. ® \ Access point
- Ablood pressure sensor.
+ Movement sensors for
monitoring activities.
+ Heart rate.

- Body temperature.

Slide 7 L Takizawa, Znen, Yazdandoost, Hara, Kohno
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(I) Wearable Health Monitoring System
(3) Physical Rehabilitation

+ Tilt sensors for monitoring
accident fall-down.

- ‘Foot’ sensors for monitoring
steps. =
+ Wrist and ankle sensors for /e « &
monitoring safety. /O/
§ %

+ Movement sensors for
—Various
sensors

monitoring activities.
Slide & U, Takzawa, Znen, Yazdandoost, Hara, Kohno

Starting protection
mechanism or powering
mechanic support system







A1-1b
Human performance management
	Aiding professional and amature sport training
	Z014

	SAR Safety
	
	Radio range
	<5m
	Setup time for a new link
	<3s
	Cost


	

	Regulatory - Radio
	
	Coexistence
	Yes
	Location awareness
	
	Market size / region / year
	

	Topology
	Star/tree/point-to-point
	Robustness /reliability high/med/low
	High
	Channel (e.g. in/out body)
	On-body
	Covered by Other Standards
	

	Data link speed sym/ asymmetric
	Asymmetric
	Power consumption
	Low
	Form Factor


	Small
	
	

	Data rate (per link) 
	Varies per sensor type
	Energy scavenging possible
	Yes
	Privacy


	High
	
	

	Number of devices per piconet)
	<12
	QoS -  sensitive to error
	Yes
	Power by:
battery


	Yes
	
	

	Duty cycle (per device) % per time
	<10%
	QoS -  sensitive to latency
	Yes
	Power by:
energy scavenging


	No
	
	

	Further information:

Time synchronization between multiple motion sensors may be required in order to correlate data.


Both raw and compressed data can be sent over the link depending on the specific application. For example: node sends step rate or raw acceleration data.
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Elite Sport
Requirements and Challenges

Wearable device which detects
body movement characteristics
for individuals

— Al activities

+ Gate length, acceleration,
positioning, heart rate, 02, etc

— Swimming
+ Lap split times, acceleration,
position, hear rate

— Cycling
+ Motion analysis, etc
Team Sport
— Team interaction, field ‘scrums’,
plus individual data

Aprox data rates 30kbps

Wearing devices must not
impede athletic performance

Swimming needs custom ‘off
body backhaul’ which works
underwater

In team sports, highest data
rates occur when players are
bunched together;

— the time of maximum
interference, shadowing and
reflections

Coach needs to be able to
examine data in real time and
analyse offline

Submission

Shide 5

Daniel Lewis, NICTA



[image: image20.png]March 2008 doc: IEEE 15-08-0218-00-Ohan

Diet/exercise monitoring

» Regular practice:

— Tracking fitness and wellness through data
mining (overweight) (novel).

— Aim to improve quality of life.

Submission Stide 11
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Some examples: Sports

* Professional:

— Athletes monitoring during training and
races (cycling, marathon, track and field).

» Extreme sports:
—climbing, scuba diving safety (novel).

» Regular practice:
— Training monitoring.

Submission Stide 10 Marco Bernandez, NICT
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Fitness Monitoring

Central device is MP3 player
Wireless headset included

Expand functionality
— Speed, distance ~—4

— Heart rate, respiration monitor (
— Temperature sensor ‘94
— Pacing information

— Location information

— Wristwatch display unit |
— Etc.

Total system load < 500 kbps

« Synchronization may go faster

Submission Shide 5 Stefan Drude, Philips
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(I) Wearable Health Monitoring System
(4) Physiological Monitoring

+ Aaccelerate sensor for
monitoring instant .

+ A ‘foot’ sensor for monitoring

steps.
- A Breathing sensor for
monitoring respiration.
+ Ablood pressure sensor. k G |

- A movement sensor for
monitoring activities.
+ Heartrate. Electromyogram Acceleration, SpO,
- Body temperature. Dynamic range | 50dB Dynamic range | 20dB
. Sampling rate | 10kHz sampling rate | 1Hz
Data rate 100kbps_ || Data rate ~1Kbps

#of sensors | 10~ #of sensors__| single or array
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	Assessing emergency service personnel performance
	Z015

	SAR Safety
	
	Radio range
	<5m
	Setup time for a new link
	<3s
	Cost


	

	Regulatory - Radio
	
	Coexistence
	Yes
	Location awareness
	
	Market size / region / year
	

	Topology
	Star/tree
	Robustness /reliability high/med/low
	High
	Channel (e.g. in/out body)
	On-body
	Covered by Other Standards
	

	Data link speed sym/ asymmetric
	Asymmetric
	Power consumption
	Low
	Form Factor


	Small
	
	

	Data rate (per link) 
	
	Energy scavenging possible
	Yes
	Privacy


	High
	
	

	Number of devices per piconet)
	<13
	QoS -  sensitive to error
	Yes
	Power by:
battery


	Yes
	
	

	Duty cycle (per device) % per time
	<10%
	QoS -  sensitive to latency
	
	Power by:
energy scavenging


	No
	
	

	Further information:

	[image: image24.png]November 2007 doc.: IEEE 802.15-0931-00

Emergency Services (Fire Department)
Requirements and Challenges

« At a fire, one engine + Fire-fighters are typically
acts as a situation already ‘connected’, with
command. and needs to existing data backhaul

« Devices need to be rugged
know o o and not interfere with the
— Is my fire-fighter inside performance of tasks

building alive? (heart « Data Characteristics
rate, breathing rate) — Occasional bursty large

— Position information data (maps etc)
(where are they in — Guaranteed low rate back to
building) the truck eg, emergency

— Be able to give ‘help button’

instructions to the fire-
fighter (voice)

Submission Slide 6 Daniel Lewis, NICTA




	


	Assessing soldier fatigue and battle readiness
	Z016

	SAR Safety
	
	Radio range
	<5m
	Setup time for a new link
	<3s
	Cost


	

	Regulatory - Radio
	
	Coexistence
	Yes
	Location awareness
	
	Market size / region / year
	

	Topology
	Star/tree
	Robustness /reliability high/med/low
	High
	Channel (e.g. in/out body)
	On-body
	Covered by Other Standards
	

	Data link speed sym/ asymmetric
	Asymmetric
	Power consumption
	Low
	Form Factor


	Small
	
	

	Data rate (per link) 
	
	Energy scavenging possible
	Yes
	Privacy


	High
	
	

	Number of devices per piconet)
	<14
	QoS -  sensitive to error
	Yes
	Power by:
battery


	Yes
	
	

	Duty cycle (per device) % per time
	<10%
	QoS -  sensitive to latency
	
	Power by:
energy scavenging


	No
	
	

	Further information:

	[image: image25.png]November 2007

doc.: IEEE 802.15-0931-00

Defence
Requirements and Challenges

« Commander needs to know
— What is solider X doing now?
+ Running, digging, etc
— Inwhat condition are they
* Healthy (Green)
+ Injured (Orange)
+ Critical (Red)
— How fatigued is soldier X, are
they able to perform task Y?
« Individual solider and aggregate
views (eg unit level)

Soldiers are typically already
‘connected’, with secure existing
backhaul

Devices need to be rugged and
not interfere with the
performance of tasks

Secure

— Can't be used to identify their
location for ambush (low power
to avoid RF detection)

— Ifthey loose it, it can’t be used
by the enemy for intelligence

Non-transferable

— You can't use it to pretend the
wearer is still alive

Submission

Daniel Lewis, NICTA




	


	Non Human (Animal)
	Z012

	SAR Safety
	
	Radio range
	
	Setup time for a new link
	
	Cost


	

	Regulatory - Radio
	
	Coexistence
	
	Location awareness
	
	Market size / region / year
	

	Topology
	
	Robustness /reliability high/med/low
	
	Channel (e.g. in/out body)
	
	Covered by Other Standards
	

	Data link speed sym/ asymmetric
	
	Power consumption
	
	Form Factor


	
	
	

	Data rate (per link) 
	
	Energy scavenging possible
	
	Privacy


	
	
	

	Number of devices per piconet)
	
	QoS -  sensitive to error
	
	Power by:
battery


	
	
	

	Duty cycle (per device) % per time
	
	QoS -  sensitive to latency
	
	Power by:
energy scavenging


	If possible
	
	

	Further information:

	[image: image26.png]March/2008 doc: IEEE 802.15-08-0168-02-Oban

Body information of animals

Physical information

— Respiratory rate, body temperature, heart rate,
body movement

Chemical information
— PH, toxins

Biological information
— Glucose, protein, SpO2
Mood

— Stress

Activities

— Food/water intake

Shide 4 Zhen, Komiya and Kohno
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Major diseases in pets

» For the prevention of %
Cancer 50% odogy mcat
— Exercise 0%
— Stress management 0%
— Weight and food % —
calorie management
10%
« For treatment of N 1 IF
d|abetes gemm— m:::e ‘»::Z;i diabstes  others

— Insulin pump
— Glucose sensor

Zhen, Romiya and Kohno
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Livestock applications

Meat quality
— Beef, pork, lamb, chicken

Milk production
— by stress reduction

Time of ovulation for artificial insemination

— Detection of readiness to mate/conceive by stress
sensor

Health monitor and infectious disease control

in early phase, e.g. bird flu

— Respiratory, food intake and water consumption
can indicate iliness 3-4 days early

Shide 5 Zhen, Komiya and Kohno
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Livestock applications (cont.)

* Animal control and stimuli

— Virtual fence for cattle/pet
» Fencing is a major costs of cattle production

— Audio, vibration and mild electric shock
» Animal welfare

Slide 6 Zhen, Komiya and Kohno






A1-2a
Implant BAN
	Glucose sensor (implant)
	Z017

	SAR Safety
	High
	Radio range
	<3m
	Setup time for a new link
	<3s
	Cost


	

	Regulatory - Radio
	Compliant
	Coexistence
	Yes
	Location awareness
	
	Market size / region / year
	Very large

	Topology
	Star
	Robustness /reliability high/med/low
	High
	Channel (e.g. in/out body)
	In-body
	Covered by Other Standards
	

	Data link speed sym/ asymmetric
	Asymmetric
	Power consumption
	Extremely Low
	Form Factor


	Small
	
	

	Data rate (per link) 
	
	Energy scavenging possible
	Yes
	Privacy


	High
	
	

	Number of devices per piconet)
	<12
	QoS -  sensitive to error
	Yes
	Power by:
battery


	Yes
	
	

	Duty cycle (per device) % per time
	<1%
	QoS -  sensitive to latency
	
	Power by:
energy scavenging


	If possible
	
	

	Further information:

	[image: image30.png]May 2008 doc.: IEEE 802. 15-08-0360-00-0006

Continuous Glucose Monitoring System

« Transmitter with implantable glucose enzymatic sensor
— Transmits glucose sensing data

* Receiver with display and inter-networking
— Store readings, analyze and display

@

Sensor
Implantable glucose sensor

S,

Transmitter > d
<))

Submission Shide 5 Sung Dong Lee, Infopia

Receiver
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Use Case: Glucose Level Monitor

« In patients with diabetes, a
body-worn glucose monitor
analyzes the level of glucose in
the body

« If the glucose level surpasses a
desirable value, the glucose
monitor informs the patient and,
if appropriate, communicates
with the implanted insulin pump
to release the right amount of
insulin

« Data rate in the order of 1 Kbps

Submission Stide 11 Carlos Cordeiro, Philips
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In-in body communication

» Close loop control

— It is difficult for two |
. . mplanted
|mplanted devices glucose sensor
to communicate —®
each other g7 Body surtace

directly. A body oot o @/ forwarder
surface forwarder

is needed.

Slide 9 Zhen, Li, and Kohno






	Cardiac arrhythmia monitor/recorder (implant)
	Z018

	SAR Safety
	High
	Radio range
	<3m
	Setup time for a new link
	<3s
	Cost


	

	Regulatory - Radio
	Compliant
	Coexistence
	Yes
	Location awareness
	
	Market size / region / year
	Very large

	Topology
	Star/tree
	Robustness /reliability high/med/low
	High
	Channel (e.g. in/out body)
	In-body
	Covered by Other Standards
	

	Data link speed sym/ asymmetric
	Asymmetric
	Power consumption
	Extremely Low
	Form Factor


	Small
	
	

	Data rate (per link) 
	
	Energy scavenging possible
	Yes
	Privacy


	High
	
	

	Number of devices per piconet)
	<12
	QoS -  sensitive to error
	Yes
	Power by:
battery


	Yes
	
	

	Duty cycle (per device) % per time
	<1%
	QoS -  sensitive to latency
	
	Power by:
energy scavenging


	If possible
	
	

	Further information:

	[image: image33.png]November 2007 doc.: IEEE 802.15-0931-00

Medical Implants
Requirements and Challenges

+ Devices need to be able to + Devices need to be
communicate between each wirelessly flash
other within the body (10-20 upgradeable’, high data
kbps) rates for short periods

« Devices need be able to — Eg, upgrading the firmware
communicate with the on hearing aid implant,
outside pacemaker etc

. Very low power — Eg, diagnostic data, during

i installation process
« Long battery life needed P

« Devices negotiate how to
behave when power is failing
(no silent failure)

+ Radio is provably secure

Submission Stide 7 Daniel Lewis, NICTA




	


	Brain liquid pressure sensor (implant)
	Z019

	SAR Safety
	High
	Radio range
	<3m
	Setup time for a new link
	<3s
	Cost


	

	Regulatory - Radio
	Compliant
	Coexistence
	Yes
	Location awareness
	
	Market size / region / year
	Large

	Topology
	Star
	Robustness /reliability high/med/low
	High
	Channel (e.g. in/out body)
	In-body
	Covered by Other Standards
	

	Data link speed sym/ asymmetric
	Asymmetric
	Power consumption
	Extremely Low
	Form Factor


	Small
	
	

	Data rate (per link) 
	
	Energy scavenging possible
	Yes
	Privacy


	High
	
	

	Number of devices per piconet)
	<12
	QoS -  sensitive to error
	Yes
	Power by:
battery


	Yes
	
	

	Duty cycle (per device) % per time
	<1%
	QoS -  sensitive to latency
	
	Power by:
energy scavenging


	If possible
	
	

	Further information:

	
	


	Endoscope capsule (gastrointestinal)
	Z020

	SAR Safety
	High
	Radio range
	<3m
	Setup time for a new link
	<3s
	Cost


	

	Regulatory - Radio
	Compliant
	Coexistence
	Yes
	Location awareness
	If possible
	Market size / region / year
	Large

	Topology
	Star
	Robustness /reliability high/med/low
	High
	Channel (e.g. in/out body)
	In-body to  out-body
	Covered by Other Standards
	

	Data link speed sym/ asymmetric
	Asymmetric
	Power consumption
	Low
	Form Factor


	SwalLowable
	
	

	Data rate (per link) 
	> 2Mbps
	Energy scavenging possible
	
	Privacy


	Medium
	
	

	Number of devices per piconet)
	<6
	QoS -  sensitive to error
	Yes
	Power by:
battery


	Yes
	
	

	Duty cycle (per device) % per time
	<50%
	QoS -  sensitive to latency
	Yes
	Power by:
energy scavenging


	If possible
	
	

	Further information:

	[image: image34.png]March 2008 doc.: IEEF 02.15-08-0154-00-0006

Technical overview

implantable WB. > R v;:;lo 3:2.,. .
> tion
wearable WBAN i

Cooperation between implanted

« Resolution: 720i (1280 x 720)
WBAN and wearable WBAN 7

« Max frame rate: 30 fps
+ Compression sate: 1/80
+ Data rate: 8.25 Mbps
> Standard definition (SD)
‘Example:
« Resolution: 640 x 480
« Max frame rate: 30 fps
+ Compression rate: 1/30
« Data rate: 2.8 Mbps
« Control data
+ Command length (typical): 128 bits
*QoS: low latency of less than 50 ms
« Operation time: 8 or more hours
« Number of devices: 2 or more devices for
realizing a diversity reception
« Safety: SAR and coexistence with other
radio systems
ey Bz ok et el NICT

conmoldss 7
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Summary

« Capsule endoscope

— Implanted WBAN medical application

+ Using 15.6 to enable wireless transmission of both video and
control data between inside and outside of human body.

+ Cooperation with wearable WBAN is required to provide a
reliable system
— Technical requirements
«+ Data rate of up to 10 Mbps
+ Sensitive to latency and error
* Low power consumption
+ Safety for human body: compliance with SAR guidelines

Shm T Tokimswes e, NICT
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History — Implanted Medical Telemetry

+ 1980s — Inductive Telemetry
— Near field (sub 1 MHz) at data rates <50 kHz
~ Low power (<1 mA)
— Pick up in implant using small coil
— Very short range (10 cm max)
requiring close skin contact

+ 1999 — RF Telemetry
— Medical Implant Communication Service (MICS) Band
— 2003 Biotronik release MICS device (non-compliant)
— 2004 Medtronic release MICS device
— 2005 Guidant release ISM band (915 MHz) device
— 2007 St-Judes release MICS device
— ISM bands (13.56, 433, 868, 915 MHz) are sometimes used

+ 2002 - Ultrasonic Telemetry

Sbmmon
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The Camera Pill — The Inside

+  World's First Swallowable Camera Capsule, from Given Imaging,
including Zarlink's ULP RF Transmitter

RF transmiter

A real *Fantastic Voyager,” Given's tiny camera capsule is swallowed.

Sbmmon S TS Dl Segan
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Application: Capsule Endoscope

* Application category

> Medical application
+ Monitoring the digestive organs
such as the small intestine by
video or successive image data

Applcation Clases

« Starage + Application environments
+ Real-time monitoring > Hospital

> Outside hospital
+ Coexistence with other radio
systems

S T Takizawa et 2, NICT
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Conclusion

+ Capsule endoscope

— Implanted WBAN medical application

* Wireless transmission of video and control data between
inside and outside body using 15.6

+ Cooperation with wearable WBAN is required to make the
system more reliable.
— Technical requirements
« data rate: up to 10Mbps for HD video data
* low latency: less than 50ms
* low power consumption: 8 or more hours by one buttery

« safety for human body: compliance with international
SAR regulation or guidelines

Shm TG Tokimswes e, NICT
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The Camera Pill

(Company: Given Imaging)

New digestive track diagnostic tool
Replace traditional endoscopy

Better diagnostic

3D mapping capability Camara pill with

ultra-low power
RF transmitter

7~ Video images.
—)
[ - |

Rocolvar &
focording devices.

Healthy Small Bowel
Sbmmon ST Didier Sagan
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The Camera Pill - Facts

Size: 11 x 26 mm
Weight: < 4 gram
View: 140 deg

Approximately 57,000 pictures

During 8 hours

Sbmmon SIETE Dl Segan






	Drug delivery capsule
	Z021

	SAR Safety
	
	Radio range
	<3m
	Setup time for a new link
	<3s
	Cost


	

	Regulatory - Radio
	Compliant
	Coexistence
	Yes
	Location awareness
	
	Market size / region / year
	

	Topology
	Star
	Robustness /reliability high/med/low
	High
	Channel (e.g. in/out body)
	In-body
	Covered by Other Standards
	

	Data link speed sym/ asymmetric
	Asymmetric
	Power consumption
	Low
	Form Factor


	Small
	
	

	Data rate (per link) 
	
	Energy scavenging possible
	Yes
	Privacy


	High
	
	

	Number of devices per piconet)
	<12
	QoS -  sensitive to error
	Yes
	Power by:
battery


	Yes
	
	

	Duty cycle (per device) % per time
	1%
	QoS -  sensitive to latency
	
	Power by:
energy scavenging


	If possible
	
	

	Further information:

	[image: image42.png]January 2007 doc.: IEEE 802.15-07-0564

Use Case: Drug Delivery

« Pill travels in the gastro-
intestinal tract and is in
periodic wireless
communication to an
external unit near the
body

« Pill lifetime is between
8-72 hours

« Communication range
is between 1 and 3
meters

Submission Slide 6 Carlos Cordeiro, Philips




	[image: image43.png]January 2007 doc.: IEEE 802.15-07-0564

Use Case: Drug Delivery

« Patient at home
— Pill reports actions and sensor data to portable unit every few seconds or
minutes

— Possibly more than one pill in the patient
— Can not guarantee portable unit is within range
+ Pill may store data and download when portable unit is found
« Patient in research clinic or hospital
— Multiple patients on a clinical ward
— Pill reports actions and sensor data
— Possible central external unit talking to and commending several pills

« Data rate
— Generally low: status and simple sensor (e.g., pH) measurements taken on
the order of every minute
— Exception: use of an image sensor where images are taken and transmitted
+ Commercial products exist with data rates as high as 800 Kbps

Submission Stide 7 Carlos Cordeiro, Philips






	Deep brain stimulator (eg, Epilepsy, Parkinson's therrepy)
	Z022

	SAR Safety
	
	Radio range
	<3m
	Setup time for a new link
	<1s
	Cost


	

	Regulatory - Radio
	Compliant
	Coexistence
	Yes
	Location awareness
	
	Market size / region / year
	

	Topology
	Star
	Robustness /reliability high/med/low
	Medium
	Channel (e.g. in/out body)
	In-body
	Covered by Other Standards
	

	Data link speed sym/ asymmetric
	Asymmetric
	Power consumption
	Extremely Low
	Form Factor


	Small
	
	

	Data rate (per link) 
	
	Energy scavenging possible
	Yes
	Privacy


	High
	
	

	Number of devices per piconet)
	>24
	QoS -  sensitive to error
	Yes
	Power by:
battery


	Yes
	
	

	Duty cycle (per device) % per time
	<50%
	QoS -  sensitive to latency
	Yes
	Power by:
energy scavenging


	If possible
	
	

	Further information:
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Use Case: Deep Brain Stimulation (DBS)

« A treatment of neurological diseases and conditions
by an implanted brain pacemaker that stimulates
different regions of the brain with electrical impulses

Electrodes

Leads " )

,/-

7 f/ /

Source: Medtranie, nc.

Implanted Pulse Generator (IPG)

Submission Slide 8 Carlos Cordeiro, Philips
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Use Case: Deep Brain Stimulation (DBS)

* The IPG needs to
— Communicate wirelessly
with an external unit

— Communicate wirelessly
with an electrode controlling
unit

* Requirements

— Data rate between 128
Kbps and 320 Kbps

— BER < 1010
— Stand-by power < 0.1 mW

— Lifetime between 3 to 5
years

— Range less than 3m

Submission Shide 9 Carlos Cordeiro, Philips






	Cortical stimulator
	Z023

	SAR Safety
	
	Radio range
	<3m
	Setup time for a new link
	<1s
	Cost


	

	Regulatory - Radio
	Compliant
	Coexistence
	Yes
	Location awareness
	
	Market size / region / year
	

	Topology
	Star
	Robustness /reliability high/med/low
	Medium
	Channel (e.g. in/out body)
	In-body
	Covered by Other Standards
	

	Data link speed sym/ asymmetric
	Asymmetric
	Power consumption
	Extremely Low
	Form Factor


	Small
	
	

	Data rate (per link) 
	
	Energy scavenging possible
	Yes
	Privacy


	High
	
	

	Number of devices per piconet)
	>24
	QoS -  sensitive to error
	Yes
	Power by:
battery


	Yes
	
	

	Duty cycle (per device) % per time
	<50%
	QoS -  sensitive to latency
	Yes
	Power by:
energy scavenging


	If possible
	
	

	Further information:

	
	


	Visual neuro-stimulator
	Z024

	SAR Safety
	
	Radio range
	<3m
	Setup time for a new link
	<1s
	Cost


	

	Regulatory - Radio
	Compliant
	Coexistence
	Yes
	Location awareness
	
	Market size / region / year
	

	Topology
	Star
	Robustness /reliability high/med/low
	Medium
	Channel (e.g. in/out body)
	In-body
	Covered by Other Standards
	

	Data link speed sym/ asymmetric
	Asymmetric
	Power consumption
	Extremely Low
	Form Factor


	Small
	
	

	Data rate (per link) 
	
	Energy scavenging possible
	Yes
	Privacy


	High
	
	

	Number of devices per piconet)
	>24
	QoS -  sensitive to error
	Yes
	Power by:
battery


	Yes
	
	

	Duty cycle (per device) % per time
	<50%
	QoS -  sensitive to latency
	Yes
	Power by:
energy scavenging


	If possible
	
	

	Further information:

	
	


	Audio neuro stimulator
	Z025

	SAR Safety
	
	Radio range
	<3m
	Setup time for a new link
	<1s
	Cost


	

	Regulatory - Radio
	Compliant
	Coexistence
	Yes
	Location awareness
	
	Market size / region / year
	

	Topology
	Star
	Robustness /reliability high/med/low
	Medium
	Channel (e.g. in/out body)
	In-body
	Covered by Other Standards
	

	Data link speed sym/ asymmetric
	Asymmetric
	Power consumption
	Extremely Low
	Form Factor


	Small
	
	

	Data rate (per link) 
	
	Energy scavenging possible
	Yes
	Privacy


	High
	
	

	Number of devices per piconet)
	>24
	QoS -  sensitive to error
	Yes
	Power by:
battery


	Yes
	
	

	Duty cycle (per device) % per time
	<50%
	QoS -  sensitive to latency
	Yes
	Power by:
energy scavenging


	If possible
	
	

	Further information:

	
	


	Brain-computer interface
	Z026

	SAR Safety
	
	Radio range
	<3m
	Setup time for a new link
	<1s
	Cost


	

	Regulatory - Radio
	Compliant
	Coexistence
	Yes
	Location awareness
	
	Market size / region / year
	

	Topology
	Star
	Robustness /reliability high/med/low
	Medium
	Channel (e.g. in/out body)
	In-body
	Covered by Other Standards
	

	Data link speed sym/ asymmetric
	Asymmetric
	Power consumption
	Extremely Low
	Form Factor


	Small
	
	

	Data rate (per link) 
	
	Energy scavenging possible
	Yes
	Privacy


	High
	
	

	Number of devices per piconet)
	>24
	QoS -  sensitive to error
	Yes
	Power by:
battery


	Yes
	
	

	Duty cycle (per device) % per time
	<50%
	QoS -  sensitive to latency
	Yes
	Power by:
energy scavenging


	If possible
	
	

	Further information:

	[image: image46.png]March 08

doc.: IEEE 802.15-<0169r01>

Beyond Five Senses — Augmented Senses

« We human being perceive and interact with outside world through
sight, sound, smell, taste and touch.

« With body sensors and BAN, we can

Extend our five senses. For example, with infrared sensor or small camera
on our backs, we can sense whether there are malicious people hiding in
the dark or following us at night.

Create new sensing capabilities we have never had. For example, with
GPS or other positioning systems, we can find local information not only
through our eyes and ears, but also through these positioning information
and database.

BAN enables the sharing of sensed information or
received positioning information among all devices in the
network. Therefore the information can be processed by
any wearable devices and hence provide us more value
added information.

BAN not only allow us to know ourselves better (through
body sensors for health monitoring), but also know our
environment better.

The LifeClipper Project

Submission

Stide 20 <Chunhvi Zhu> <Samsung>




	


A1-2b
Remote control of medical devices
	Pacemaker 
	Z027

	SAR Safety
	
	Radio range
	<3m
	Setup time for a new link
	<3s
	Cost


	

	Regulatory - Radio
	Compliant
	Coexistence
	Yes
	Location awareness
	
	Market size / region / year
	

	Topology
	Star
	Robustness /reliability high/med/low
	High
	Channel (e.g. in/out body)
	In/On-body & On/In-body
	Covered by Other Standards
	

	Data link speed sym/ asymmetric
	Asymmetric
	Power consumption
	Low
	Form Factor


	
	
	

	Data rate (per link) 
	
	Energy scavenging possible
	Yes
	Privacy


	High
	
	

	Number of devices per piconet)
	<12
	QoS -  sensitive to error
	Yes
	Power by:
battery


	Yes
	
	

	Duty cycle (per device) % per time
	<1%
	QoS -  sensitive to latency
	
	Power by:
energy scavenging


	If possible
	
	

	Further information:

	
	


	Implantable cardioverter defibrallitor ICD 
	Z028

	SAR Safety
	
	Radio range
	<3m
	Setup time for a new link
	<3s
	Cost


	

	Regulatory - Radio
	Compliant
	Coexistence
	Yes
	Location awareness
	
	Market size / region / year
	

	Topology
	Star
	Robustness /reliability high/med/low
	High
	Channel (e.g. in/out body)
	In/On & On/In
	Covered by Other Standards
	

	Data link speed sym/ asymmetric
	Asymmetric
	Power consumption
	Low
	Form Factor


	
	
	

	Data rate (per link) 
	
	Energy scavenging possible
	Yes
	Privacy


	High
	
	

	Number of devices per piconet)
	<12
	QoS -  sensitive to error
	Yes
	Power by:
battery


	Yes
	
	

	Duty cycle (per device) % per time
	<1%
	QoS -  sensitive to latency
	
	Power by:
energy scavenging


	If possible
	
	

	Further information:

	[image: image47.png]March 2008 doc.: TEEE 802.15-08-0162-00

Deep brain

MICS - Applications """

« Stimulatory Devices e
- Pacemaker
Desbrilltor.
~ Implantable Cardioverter/Defibrillator (ICD)
~ Neurostimulators and pain suppression
devices Condine
~ FES (Functional Electrical Stimulation) pacemaler

* Measurement/Control/Other Devices

~ Drug infusion and dispensing )]

— Artificial heart and heart assist devices Sensor.

- Drug sy
Implanted sensors ey |

— Control of other artificial organs and B
implanted devices — gl

Sbmmon ST Dl Segan
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In-out body communications

» Body/emergence information sensed by
implantable sensors

» Biomedical identification and security

sensor

Magnetic belt

Slide 6 Zhen, Li, and Kohno
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Out-in body communication

« Remote control,
calibration and
reprogram of
implantable devices

— Pacemaker, artificial y
cochlear . ——

gateway

Slide 8 Zhen, Li, and Kohno






	Implanted actuator
	Z029

	SAR Safety
	
	Radio range
	<3m
	Setup time for a new link
	<3s
	Cost


	

	Regulatory - Radio
	Compliant
	Coexistence
	Yes
	Location awareness
	
	Market size / region / year
	

	Topology
	Star
	Robustness /reliability high/med/low
	High
	Channel (e.g. in/out body)
	
	Covered by Other Standards
	

	Data link speed sym/ asymmetric
	Asymmetric
	Power consumption
	Low
	Form Factor


	
	
	

	Data rate (per link) 
	
	Energy scavenging possible
	Yes
	Privacy


	High
	
	

	Number of devices per piconet)
	<12
	QoS -  sensitive to error
	Yes
	Power by:
battery


	Yes
	
	

	Duty cycle (per device) % per time
	<1%
	QoS -  sensitive to latency
	
	Power by:
energy scavenging


	If possible
	
	

	Further information:

	[image: image50.png]May 15, 2006 Doc: IEEE 802.15-06-0241-00-0ban

(Il) Assistance to People With Disability
(4) Artificial hands

Electromyogram (EMG)

Dynamic range
Sampling rate

100kbps

The nerves are connected to | Manipuators |

another muscle (e.g. breast part) to
detect its EMG by sensors.

=/

In this case, AAP (nerve signal) are
directly measured by sensors.

Axon action potential (AAP)
Dynamic range

Sampling rate

200kbps

Aggregate data rate: ~10Mbps
Range: <2 meters
Siide 14 Li TaKizawa, Zhen, Yazdandoost, Hara, Koo





	


	Insulin pump
	Z030

	SAR Safety
	
	Radio range
	<3m
	Setup time for a new link
	<3s
	Cost


	

	Regulatory - Radio
	Compliant
	Coexistence
	Yes
	Location awareness
	
	Market size / region / year
	

	Topology
	Star
	Robustness /reliability high/med/low
	High
	Channel (e.g. in/out body)
	In/On & On/In
	Covered by Other Standards
	

	Data link speed sym/ asymmetric
	Asymmetric
	Power consumption
	Low
	Form Factor


	
	
	

	Data rate (per link) 
	
	Energy scavenging possible
	Yes
	Privacy


	High
	
	

	Number of devices per piconet)
	<12
	QoS -  sensitive to error
	Yes
	Power by:
battery


	Yes
	
	

	Duty cycle (per device) % per time
	<1%
	QoS -  sensitive to latency
	
	Power by:
energy scavenging


	If possible
	
	

	Further information:

	[image: image51.png]May 2008 doc.: IEEE 802. 15-08-0360-00-0006

Insulin Pump and Glucose Sensor

Glucose
2 w0 sensor

) <roauan

(Medtronic)

Glucose Concentration (mg

HYPOSLYCEMIA

Tme 9 T,13579 1135739
am om am

ustrative dapiction Insulin pump

« Insulin pump may be a transmitter of the
implantable glucose monitoring system.

* The insulin pump transmits data wirelessly to a ==
dongle connected to a computer. \‘j j
« Data from sensor and insulin pump can be

utilized by Diabetes' therapy management
software solutions.

Submission Shide 7 Sung Dong Lee, Infopia





	


	Hearing aid (wearable and implanted)
	Z031

	SAR Safety
	
	Radio range
	<3m
	Setup time for a new link
	<3s
	Cost


	

	Regulatory - Radio
	Compliant
	Coexistence
	Yes
	Location awareness
	
	Market size / region / year
	

	Topology
	Star
	Robustness /reliability high/med/low
	High
	Channel (e.g. in/out body)
	On & In Body
	Covered by Other Standards
	

	Data link speed sym/ asymmetric
	Asymmetric
	Power consumption
	Low
	Form Factor


	
	
	

	Data rate (per link) 
	
	Energy scavenging possible
	Yes
	Privacy


	High
	
	

	Number of devices per piconet)
	<12
	QoS -  sensitive to error
	Yes
	Power by:
battery


	Yes
	
	

	Duty cycle (per device) % per time
	<1%
	QoS -  sensitive to latency
	
	Power by:
energy scavenging


	If possible
	
	

	Further information:

	
	


	Retina implants
	Z032

	SAR Safety
	
	Radio range
	<3m
	Setup time for a new link
	<3s
	Cost


	

	Regulatory - Radio
	Compliant
	Coexistence
	Yes
	Location awareness
	
	Market size / region / year
	

	Topology
	Star
	Robustness /reliability high/med/low
	High
	Channel (e.g. in/out body)
	In Body
	Covered by Other Standards
	

	Data link speed sym/ asymmetric
	Asymmetric
	Power consumption
	Extremely Low
	Form Factor


	
	
	

	Data rate (per link) 
	
	Energy scavenging possible
	Yes
	Privacy


	High
	
	

	Number of devices per piconet)
	<12
	QoS -  sensitive to error
	Yes
	Power by:
battery


	Yes
	
	

	Duty cycle (per device) % per time
	<1%
	QoS -  sensitive to latency
	
	Power by:
energy scavenging


	If possible
	
	

	Further information:

	
	


A2-1

In hospital (in general)
A2-2

Outside Hospital
Class B

Non-Medical applications (including entertainment)
B1

Real-time video streaming 
	Video streaming (among portable devices - Lower resolution)
	Z033

	SAR Safety
	
	Radio range
	<3m
	Setup time for a new link
	<1s
	Cost


	

	Regulatory - Radio
	
	Coexistence
	Yes
	Location awareness
	
	Market size / region / year
	

	Topology
	Star
	Robustness /reliability high/med/low
	Medium
	Channel (e.g. in/out body)
	On-body
	Covered by Other Standards
	

	Data link speed sym/ asymmetric
	Asymmetric
	Power consumption
	Relatively high
	Form Factor


	
	
	

	Data rate (per link) 
	10Mbps
	Energy scavenging possible
	Yes
	Privacy


	Low
	
	

	Number of devices per piconet)
	<12
	QoS -  sensitive to error
	
	Power by:
battery


	Yes
	
	

	Duty cycle (per device) % per time
	High
	QoS -  sensitive to latency
	Yes
	Power by:
energy scavenging


	No
	
	

	Further information:
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HDR applications : Wire replacement

» A cell phone and a wireless headset is a BAN
applications

» Therefore a wireless video glasses linked to
a multimedia player is another applications

I/,,.@

» Very useful as a wire in such applications is
very annoying

Slide 5 Jean Schwoerer (France Telecom R&D)
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On the Road (2/2)

The major application of
BAN is to connect all
wireless portable
devices locally to form a
self-sufficient network
around human body.

Devices within a BAN
can then share
resources such as
processing power,
storage space and
Internet connectivity.

Submission Stide 7 <Chunhvi Zhu> <Samsung>
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Examples of wireless flexible display
equipment

* Glasses / Goggles @

7/

N,
¢ E-Book 2%

¢ HMD (Helmet Mounted Display) j

Slide 6 SooHwan, Yanghoon, SungHyup (KORPA)
and DoHyeun Kim (Cheju National University)
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CWBAN Usage Example 1: A/V Recording and Storage

¢ A user uses
— camera in cellular phone to capture a video clip
— headset to record video content explanation audio

— and simultaneously the synchronized audio and video are transmitted and stored
at the PMP

¢ The above procedure is done automatically by CWBAN

« Audio playback

« Video/Image playback

« Voice input/output

« Video/Image input
o, o * Memory

« Cellular network

access

* Multiple-channel
audio inputfoutput

« Calendar
« Address book

« Text display

- etc

Submission Shide 3 Hoai-Rong Shao et al, Samsung
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Fashion and Wearable Technology

One of the major trends in the fashion
industry is clearly the convergence of
fashion and wearable electronic device, the

so-called "Wearable Technologies”.

It was predicted that within the next 10
years we could see 20% of garments with
electronic components in them (prediction
made in 2003).

The ISPO 2007 Summer show in Munich,
Germany, was a good demonstration of the
trend. The event is the world's biggest trade
show for sporting goods and showcases the
latest trends and fashions for sports
enthusiasts.

This trend strongly indicates the advent of
the “wearable era” and BAN can play a big
role connecting these devices wirelessly.

Submission Stide 21 <Chunhvi Zhu> <Samsung>






	Video streaming (portable device external displays - Higher resolution)
	Z034

	SAR Safety
	
	Radio range
	<3m
	Setup time for a new link
	<1s
	Cost


	

	Regulatory - Radio
	
	Coexistence
	Yes
	Location awareness
	
	Market size / region / year
	

	Topology
	Star
	Robustness /reliability high/med/low
	Medium
	Channel (e.g. in/out body)
	On-body
	Covered by Other Standards
	

	Data link speed sym/ asymmetric
	Asymmetric
	Power consumption
	Relatively high
	Form Factor


	
	
	

	Data rate (per link) 
	10~20Mbps?
	Energy scavenging possible
	Yes
	Privacy


	Low
	
	

	Number of devices per piconet)
	<12
	QoS -  sensitive to error
	
	Power by:
battery


	Yes
	
	

	Duty cycle (per device) % per time
	High
	QoS -  sensitive to latency
	Yes
	Power by:
energy scavenging


	No
	
	

	Further information:
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Video Streaming Use Cases

Device discovery
— Proximity-based pairing
— Ranging-based media access and security
Streaming to single CE device
— Varying data rates: 10-20 Mbps
QoS
— Latency management for gaming
— Video quality/resolution
Controls

— Separate data channel for:
* Volume control
« Media player controls
« Multiplayer gaming

Submission Stide 14 Qualcomm
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At Home — Entertainment (2/2)

oc

3G Mobile

Phone MP3 Player

: Home Theater
o ¥ System

- Be=dy
i

UMPC

Game Console

PMP

Camcorder
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	3D video
	Z035

	SAR Safety
	
	Radio range
	<3m
	Setup time for a new link
	<1s
	Cost


	

	Regulatory - Radio
	
	Coexistence
	Yes
	Location awareness
	
	Market size / region / year
	

	Topology
	Star
	Robustness /reliability high/med/low
	Medium
	Channel (e.g. in/out body)
	On-body
	Covered by Other Standards
	

	Data link speed sym/ asymmetric
	Asymmetric
	Power consumption
	Relatively high
	Form Factor


	
	
	

	Data rate (per link) 
	100Mbps?
	Energy scavenging possible
	Yes
	Privacy


	Low
	
	

	Number of devices per piconet)
	<12
	QoS -  sensitive to error
	
	Power by:
battery


	Yes
	
	

	Duty cycle (per device) % per time
	High
	QoS -  sensitive to latency
	Yes
	Power by:
energy scavenging


	No
	
	

	Further information:

	
	


B2

Real-time audio streaming 
	Voice communication for headsets (moNo, and Lower quality)
	Z36

	SAR Safety
	
	Radio range
	<3m
	Setup time for a new link
	<3s
	Cost


	

	Regulatory - Radio
	
	Coexistence
	Yes
	Location awareness
	
	Market size / region / year
	

	Topology
	Star
	Robustness /reliability high/med/low
	Medium
	Channel (e.g. in/out body)
	On-body
	Covered by Other Standards
	

	Data link speed sym/ asymmetric
	Asymmetric
	Power consumption
	Relatively high
	Form Factor


	
	
	

	Data rate (per link) 
	256kbps
	Energy scavenging possible
	Yes
	Privacy


	Low
	
	

	Number of devices per piconet)
	<12
	QoS -  sensitive to error
	
	Power by:
battery


	Yes
	
	

	Duty cycle (per device) % per time
	High
	QoS -  sensitive to latency
	Yes
	Power by:
energy scavenging


	No
	
	

	Further information:
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Scenario 2 : At the Art Gallery

 Listening to the explanation of
the art at the museum

« Scenario Flow

— Entering Van Gogh Museum,
Eunkyo receives a BAN capable
headset (or she is wearing her own
BAN headset already)

— Under each picture frame, a BAN
user interface, e.g. a button, is
available

— She can listen to the explanation of
a piece of Van Gogh'’s work by
touching the button

Slide 4 Young Hyeog Jeon, etal



[image: image62.png]May 2005 doc.: IEEE 802.15-06-02xxr0

Voice Use Cases — Headsets

Device discovery
— Programmable, proximity-based pairing
— Low setup latency for fast connection
Single headset
— Two-way streaming voice
Multiple headset
— Simultaneous users in the vicinity
— Support multicasting for conference calls
QoS
— High priority for voice calls
Controls

— Separate data channel for control functions
(e.g. volume, caller id, call management, etc.)

Simultaneous support of secondary Ul

Submission Stide 10 Qualcomm
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Scenario 3 : On the bus stop

Listen to the bus schedule
information, e.g., bus number for
certain destination, arrival time etc,
at the bus stop

Scenario Flow
— Donghee has his own BAN device

— He searches the destination information
and his schedule (possibly any map
data) in the web with BAN capable
laptop and download into the BAN
device

— When he arrives a bus stop, he touch a
button at the stop.

— Then he can listen to the explanation of
bus information for his destination

Slide 5

Young Hyeog Jeon, etal
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Voice & Audio Use Cases

« Simultaneous voice & audio

— Support simultaneous connections to
multiple devices:
« Handsets

« Digital audio player and a handset

— Support fast switching between audio &
voice modes:

« Switch toffrom incoming voice call

Submission Stide 11 Qualcomm






	Music for headsets (stereo, and Higher quality)
	Z37

	SAR Safety
	
	Radio range
	<3m
	Setup time for a new link
	<3s
	Cost


	

	Regulatory - Radio
	
	Coexistence
	Yes
	Location awareness
	
	Market size / region / year
	

	Topology
	Star
	Robustness /reliability high/med/low
	Medium
	Channel (e.g. in/out body)
	On-body
	Covered by Other Standards
	

	Data link speed sym/ asymmetric
	Asymmetric
	Power consumption
	Relatively high
	Form Factor


	
	
	

	Data rate (per link) 
	1.4Mbps
	Energy scavenging possible
	Yes
	Privacy


	Low
	
	

	Number of devices per piconet)
	<12
	QoS -  sensitive to error
	
	Power by:
battery


	Yes
	
	

	Duty cycle (per device) % per time
	High
	QoS -  sensitive to latency
	Yes
	Power by:
energy scavenging


	No
	
	

	Further information:
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Scenario 1 : In Music CD store

« Browsing music samples

« Scenario Flow

— When Young Hyeog enters a
music CD store, he receives a
BAN capable headset (or he is
wearing his BAN capable
headset already)

— Finding several interesting new
albums, he is feeling like trying
selected sample tracks

— Touching music albums, he can

enjoy some sample tracks
through BAN capable headset

Slide 3 Young Hyeog Jeon, etal
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Audio Use Cases - Headphones

Device discovery
— Programmable, proximity-based pairing
— Low setup latency for fast connection
Single headphone
— One-way streaming audio
Multiple headphone
— Simultaneous users in the vicinity
— Support multicasting for music sharing
Flexible configurations
— Star or P2P topologies
— Multi-hop capability
QoS for high quality audio
Controls

— Separate data channel for volume and
media player controls

Submission Shide 9 Qualcomm
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Wearable Audio

Central device is headset
Stereo audio, microphone \

Connected devices l;j -

— Cellular phone ) S
— MP3 player, PDA . > - 04,;3
— CD audio player /7 o

— AP at home 0

— Handsfree car .\g)

— Remote control
— Others

Requires priority mechanism
* Network load < 500 kbps

Submission Slide 6 Stefan Drude, Philips
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(lll) Body Interaction and
Entertainment

v Wireless headphone.
v Audio, video source sharing.

(~10Mbps within 1 - 2 meters?)

Slide 15 L, Takizawa, Znen, Yazdandoost, Hara, Kohno






	Sound track/Music - 5.1 channel (Higher bandwidth)
	Z38

	SAR Safety
	
	Radio range
	<5m
	Setup time for a new link
	<3s
	Cost


	

	Regulatory - Radio
	
	Coexistence
	Yes
	Location awareness
	
	Market size / region / year
	

	Topology
	Star
	Robustness /reliability high/med/low
	Medium
	Channel (e.g. in/out body)
	On-body
	Covered by Other Standards
	

	Data link speed sym/ asymmetric
	Asymmetric
	Power consumption
	Relatively high
	Form Factor


	
	
	

	Data rate (per link) 
	5Mbps
	Energy scavenging possible
	Yes
	Privacy


	Low
	
	

	Number of devices per piconet)
	<12
	QoS -  sensitive to error
	
	Power by:
battery


	Yes
	
	

	Duty cycle (per device) % per time
	High
	QoS -  sensitive to latency
	Yes
	Power by:
energy scavenging


	No
	
	

	Further information:
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CWBAN Usage Example 2: BAN Theater System

BAN theater with multiple devices
— High definition video is streamed from a cellular phone to the video glasses

— High quality audio is streamed from the a cellular phone to the wireless earphone, and
synchronized with video

— A user can use the video glasses and wireless headphone to answer an incoming call or make an
outgoing call simultaneously

The above procedure is done automatically by CWBAN

« Voice input/output
« Video/Image input

« Cellular network
access

« Calendar
« Address book
« Text display

- etc

*HD Video/Image
playback

* Multiple-channel
audio inputfoutput

Submission

Shide 4

Hoai-Rong Shao et al, Samsung



[image: image71.png]January 14, 2007

Doc: IEEE 802.15-07-0536-00-Oban

Music or movie

The interfaces is distributed on several
devices
— Video glasses are used for display (movie
& player interface) and audio.
— The wrist movement sensor allow
havigation in the interface.
Thanks to the microphone the player is
able to cancel environmental noise and
adapt the volume.

Some music can be downloaded via the
cell phone

Medical and movement sensors allow the

system to adapt his behavior to user
contextual information's

1
=

Slide 9

Jean Schwoerer (France Telecom R&D)
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Audio Streaming Use Cases

« Device discovery
— Proximity-based pairing
— Ranging-based media access and security
« Streaming to single CE device
— Varying data rates: 100 kbps — 1 Mbps
« Simultaneous streaming & headphone use
— Independent channel management

— Peer-to-peer topology, supporting
upload/download of media

« Controls

— Separate data channel for volume control
and media player controls

Submission Stide 13 Qualcomm






B3

Data file transfer
	Data file transfer (Word, Excel, software programs and etc)
	Z39

	SAR Safety
	
	Radio range
	<3m
	Setup time for a new link
	<3s
	Cost


	

	Regulatory - Radio
	
	Coexistence
	Yes
	Location awareness
	
	Market size / region / year
	

	Topology
	Star
	Robustness /reliability high/med/low
	High
	Channel (e.g. in/out body)
	On-body
	Covered by Other Standards
	

	Data link speed sym/ asymmetric
	Asymmetric
	Power consumption
	Med
	Form Factor


	
	
	

	Data rate (per link) 
	10Mbps
	Energy scavenging possible
	Yes
	Privacy


	High
	
	

	Number of devices per piconet)
	<12
	QoS -  sensitive to error
	Yes
	Power by:
battery


	Yes
	
	

	Duty cycle (per device) % per time
	High
	QoS -  sensitive to latency
	
	Power by:
energy scavenging


	No
	
	

	Further information:

	[image: image73.png]November 2007 doc.: IEEE 802.15-07/0913r0

CWBAN Usage Example 3: Wearable Computer

¢ Technical issues in Wearable Computer
— A lot of wires to connect different components

— Hardware/software support to coordinate the
wearable components distributed over the
user’s body

— Compact, low power computer systems
capable of dealing with the high signal
processing and graphics load encountered n
wearable computing

¢« CWBAN can

— Provide seamless connectivity of the wearable
components distributed over the user’s body and
work collaboratively

— Provide necessary platform support for distributed
computer system control/management

“WBAN can help removing these cables
CWBAN allows components to work
collaboratively.

Submission Shide 5 Hoai-Rong Shao et al, Samsung
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Introduction

« Build up Network among a lot of digital equipments
— Loaded in Mobile phone, TV, MP3 Player, Digital Camera,
Notebook, Printer, Smart Home Network, Endoscope, ...
— Support Ubiquitous Service by intuitive touching

Sebmission F 1Pk ands W, Kong GTRD)
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Introduction
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Mobility and HBC

« Extremely low power and very small size
— Attractive for mobile phones, PDAs, UMPCs, etc.
+ Inherent security, a plus for mobile devices
— Connection formed by actually touching the devices
+ Intuitive (Touch & Play) data communication
— Easy connection, no complex pairing process
— Simple protocol, light enough for small mobile devices
+ Many interesting mobile HBC application possibilities

S SEe  JTabngs. Fam. Samsung ERmome:






	Image file transfer (digital camera, scanner and etc.)
	Z40

	SAR Safety
	
	Radio range
	<3m
	Setup time for a new link
	<3s
	Cost


	

	Regulatory - Radio
	
	Coexistence
	Yes
	Location awareness
	
	Market size / region / year
	

	Topology
	Star
	Robustness /reliability high/med/low
	High
	Channel (e.g. in/out body)
	On-body
	Covered by Other Standards
	

	Data link speed sym/ asymmetric
	Asymmetric
	Power consumption
	Relatively high
	Form Factor


	
	
	

	Data rate (per link) 
	10Mbps
	Energy scavenging possible
	Yes
	Privacy


	High
	
	

	Number of devices per piconet)
	<12
	QoS -  sensitive to error
	Yes
	Power by:
battery


	Yes
	
	

	Duty cycle (per device) % per time
	High
	QoS -  sensitive to latency
	
	Power by:
energy scavenging


	No
	
	

	Further information:

	
	


	Video file transfer (camcorder, multimedia player and etc.)
	Z41

	SAR Safety
	
	Radio range
	<3m
	Setup time for a new link
	<3s
	Cost


	

	Regulatory - Radio
	
	Coexistence
	Yes
	Location awareness
	
	Market size / region / year
	

	Topology
	Star
	Robustness /reliability high/med/low
	High
	Channel (e.g. in/out body)
	On-body
	Covered by Other Standards
	

	Data link speed sym/ asymmetric
	Asymmetric
	Power consumption
	Relatively high
	Form Factor


	
	
	

	Data rate (per link) 
	10Mbps
	Energy scavenging possible
	Yes
	Privacy


	High
	
	

	Number of devices per piconet)
	<12
	QoS -  sensitive to error
	Yes
	Power by:
battery


	Yes
	
	

	Duty cycle (per device) % per time
	High
	QoS -  sensitive to latency
	
	Power by:
energy scavenging


	
	
	

	Further information:
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At Work (2/2)

Submission Stide 13 <Chunhvi Zhu> <Samsung>






B4

Stream transfer
	Remote control of entertainment devices
	Z42

	SAR Safety
	
	Radio range
	<5m
	Setup time for a new link
	<3s
	Cost


	

	Regulatory - Radio
	
	Coexistence
	Yes
	Location awareness
	
	Market size / region / year
	

	Topology
	Star
	Robustness /reliability high/med/low
	High
	Channel (e.g. in/out body)
	On-body
	Covered by Other Standards
	

	Data link speed sym/ asymmetric
	Asymmetric
	Power consumption
	Low
	Form Factor


	
	
	

	Data rate (per link) 
	256kbps
	Energy scavenging possible
	Yes
	Privacy


	High
	
	

	Number of devices per piconet)
	<12
	QoS -  sensitive to error
	Yes
	Power by:
battery


	
	
	

	Duty cycle (per device) % per time
	Low
	QoS -  sensitive to latency
	Yes
	Power by:
energy scavenging


	
	
	

	Further information:

	[image: image80.png]May 2005 doc.: IEEE 802.15-06-02xxr0

Personal/Distributed Ul Use Cases

Secondary display for portable devices
— Watch display:
« Incoming calls
« Playlists / media info

Secondary keypad/keyboard
Simultaneous display/Ul and:

— Audio/Media streaming

— Voice

— Sensor data acquisition
Control

— Separate data channel for volume control
and media player controls

Submission Stide 7 Qualcomm
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In your car

* The phone provide GPS and traffic info
to the car navigation system

+ Destination can be extracted from the
smartphone contact database

* The GPS Map and car date are
displayed in the glasses (HUD like)

* Music can be diffused through the audio
car system when the player interface
uses the video glasses and the wrist
Sensor.

* Music can be adapted to the ambient
noise and traffic conditions.

* Medical sensor will allow thecarto  smtem—
generate an alarm if the driver become
sleepy

Slide 11 Jean Schwoerer (France Telecom R&D)
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The distributed terminal

‘@ + Video glasses : display + audio

* Watchs : simple display + a few button +
wrist movements sensor

A
—— « Shirt : Microphone + medicals sensors
+ Multimedia player : Storage +

multimedia processing capability

m * Smartphone : gateway to the world
= (UMTS, GPS)

“ ¢ Shoes : feet movements sensors

Slide 8 Jean Schwoerer (France Telecom R&D)
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Scenario 4 : In the car

¢ Inthe car, BAN device can
transmit user preferences data
such as seat angle and handle
position, then car system
operates properly according to
the downloaded data when a
user sits.

* A person can configure his/her
preferences using BAN

capable laptop or mobile n )
device etc and download data @
to the BAN device ! . N

Slide 6 Young Hyeog Jeon, etal

User pyéferefice configuration
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or sms by natural writing. o\
« Pedestrian GPS navigation will be improved — &

Communication

The interface is distributed on several devices

Phone screen can be displayed on the video >
glasses (video call, mobile internet) or on the
watch screen.

Audio is diffused by glasses earphone

User interface rely on the watch and vocal
recoghition for hand-free internet browsing

A BAN-enabled pen will permit to write e-mail

by feet motion sensors

permit new online videogame

« Various motion sensors and video glasses will <
R4

« User contextual information's allow cognitive
behavior of the interface like :

Warn if you are about to leave home whiteout —
War ) 2

Detect that you are about to forget your
passport in the plane

Slide 10 Jean Schwoerer (France Telecom R&D)
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»Use any phone in your hand as ift's yours
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duct tag is touched while holding the cart,
pon is shown on the display mounted on

album’s display while wearing store provid

¥ e-Health / e-Fitness / e-Sports
»Wearable health monitoring sensors
#For the elderly
#Self monitoring while exercising
Training aid for athletes
@ Touch-based assistance for the disabled
»Touch a Braille sign & hear information via an earpiece

S SES  JTabngs. Fak. Samsung Flecmoms






	Body motion capture/gesture recognition, position
	Z43

	SAR Safety
	
	Radio range
	<5m
	Setup time for a new link
	<3s
	Cost


	

	Regulatory - Radio
	
	Coexistence
	Yes
	Location awareness
	
	Market size / region / year
	

	Topology
	Star
	Robustness /reliability high/med/low
	High
	Channel (e.g. in/out body)
	On-body
	Covered by Other Standards
	

	Data link speed sym/ asymmetric
	Asymmetric
	Power consumption
	Low
	Form Factor


	
	
	

	Data rate (per link) 
	256kbps
	Energy scavenging possible
	Yes
	Privacy


	Med
	
	

	Number of devices per piconet)
	<12
	QoS -  sensitive to error
	Yes
	Power by:
battery


	Yes
	
	

	Duty cycle (per device) % per time
	Med
	QoS -  sensitive to latency
	Yes
	Power by:
energy scavenging


	No
	
	

	Further information:
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Gesture Analysis application

* Interface navigation and browsing

— Finger or mouse gestures are already used in some
web browser & handheld devices

— Limited handwriting recognition
— Some gaming applications

* Medical, Healthcare & biometric
— Some gesture can be used as a kind of signature.
— Activity monitoring
— Sports training and monitoring (podometer for ex.)
— Fall detector

Slide 6 Jean Schwoerer (France Telecom R&D)
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Motion capture applications

» Sports and bio-dynamic applications
— Studies of technical gestures
— Training and equipment improvements

* Medical applications
— Re-habilitation

* New interface for communication

— Virtual reality (for gaming or communication)
— Remote manipulations

Slide 9 Jean Schwoerer (France Telecom R&D)
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(Il) Assistance to People With Disability

(3) Automatic sign language interpreter for
speech-impaired person

v A system which interprets sign
language into speech, by measuring
the distances between sensors on
body and fingers.

v'Movement sensors?

(~10Mbps within 1 - 2 meters?)

Slide 13 L, Takizawa, Znen, Yazdandoost, Hara, Kahno
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Body postures while using computer

Submission Shide 3 Giriraj Goyal, Samsung Electronics
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Body postures while using phone and computer

Holding the phone between the ear and the shoulder places a lot of
stress on the joints and muscles

Submission Shide d Giriraj Goyal, Samsung Electronics






	Control signal from PC peripheral devices (e.g. mouse click)
	Z44

	SAR Safety
	
	Radio range
	<5m
	Setup time for a new link
	<3s
	Cost


	

	Regulatory - Radio
	
	Coexistence
	Yes
	Location awareness
	
	Market size / region / year
	

	Topology
	Star
	Robustness /reliability high/med/low
	High
	Channel (e.g. in/out body)
	On-body
	Covered by Other Standards
	

	Data link speed sym/ asymmetric
	Asymmetric
	Power consumption
	Low
	Form Factor


	Small
	
	

	Data rate (per link) 
	256kbps
	Energy scavenging possible
	Yes
	Privacy


	High
	
	

	Number of devices per piconet)
	<12
	QoS -  sensitive to error
	Yes
	Power by:
battery


	Yes
	
	

	Duty cycle (per device) % per time
	Low
	QoS -  sensitive to latency
	
	Power by:
energy scavenging


	
	
	

	Further information:

	[image: image92.png]March 2008 doc: IEEE 15-08-0218-00-Ohan

Residential

« Restrict access:

— BAN users can transmit password,
authentication (biometrics) to access
buildings, home, car, etc.

+ Commanding

— by voice/movements for lighting, hitting,
remote control for TV/DVD/stereo.

Submission Stide 12 Marco Bernandez, NICT




	


	Forgotten things monitor
	Z45

	SAR Safety
	
	Radio range
	<5m
	Setup time for a new link
	<3s
	Cost


	

	Regulatory - Radio
	
	Coexistence
	Yes
	Location awareness
	
	Market size / region / year
	

	Topology
	Star/tree
	Robustness /reliability high/med/low
	High
	Channel (e.g. in/out body)
	On-body
	Covered by Other Standards
	

	Data link speed sym/ asymmetric
	Symmetric
	Power consumption
	Low
	Form Factor


	
	
	

	Data rate (per link) 
	256kbps
	Energy scavenging possible
	Yes
	Privacy


	Low
	
	

	Number of devices per piconet)
	>24
	QoS -  sensitive to error
	Yes
	Power by:
battery


	Yes
	
	

	Duty cycle (per device) % per time
	Med
	QoS -  sensitive to latency
	
	Power by:
energy scavenging


	No
	
	

	Further information:

	[image: image93.png]January 2007 doc.: IEEE 15-07-0545-00-0ban

E-Charm for carrying things
» Carrying things with E-Charms makes an
ad-hoc network.

* If one thing is far away from other things, _
the network can notice it.

Submission Shigeru Fukunaga, OKL
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Ranging Use Cases

* People & Item Tracking &
* Multiple item/person tracking A
+ Range

— ~10m for item tracking

— ~30m for people tracking
* Proximity Information

— Distance

— Distance-based alerts

— Visual indication of direction
— Relative accuracy < 5-10%

Submission Stide 12 Qualcomm
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(Il) Assistance to People With Disability

(1) Blind Person Assistance --- Find Objectives

(wer )
N ,//s/t;\ml ™

Video

v Image transmission between
camera and receiver (Several Mbps
within 1.5 meters?)

v Image - Voice processing (High
speed)

v Location

lcamera

| stevator? )

acant seat')

\inatran _/

Receiver &
Processor

Slide 11 L, Takizawa, Znen, Yazdandoost, Hara, Kohno
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Anywhere

* Positioning and N
personal item

tracking.

i
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In-body positioning

* Some body parameters should be explained as
per positions
» Locate the affected area

— Implantable camera is expensive and power hungry
— Gastric ulcer

Anchor node
Outside the body

Drug dispense
in a particular area

Slide 11 Zhen, Li, and Kohno
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(Il) Assistance to People With Disability

(2) Blind Person Assistance --- Check Belongings

v Warning message is sent when
belongings reach a defined range
~100kbps within 1 - 2 meters.
Positioning

v Network forming (to overcome
blocking)?

Warning is sent
when article is
exeeditig Fange- | —

\/Jo\ /
(°°)/
/
Receiver
&
,Processor

. i
\-

Slide 12

Li, Takizawa, Zhen, Yazdandoost, Hara, Kohno






	Emotion 
	Z46

	SAR Safety
	
	Radio range
	<5m
	Setup time for a new link
	<3s
	Cost


	

	Regulatory - Radio
	
	Coexistence
	Yes
	Location awareness
	
	Market size / region / year
	

	Topology
	Star
	Robustness /reliability high/med/low
	High
	Channel (e.g. in/out body)
	On-body
	Covered by Other Standards
	

	Data link speed sym/ asymmetric
	Asymmetric
	Power consumption
	Low
	Form Factor


	
	
	

	Data rate (per link) 
	256kbps
	Energy scavenging possible
	Yes
	Privacy


	Low
	
	

	Number of devices per piconet)
	<12
	QoS -  sensitive to error
	Yes
	Power by:
battery


	Yes
	
	

	Duty cycle (per device) % per time
	Low
	QoS -  sensitive to latency
	
	Power by:
energy scavenging


	
	
	

	Further information:

	[image: image99.png]November 2007 doc.: IEEE 15-07-0947-00-0ban

Mood based mobile services ¥

« Services allowing the sharing or
recording of emotions <
— Instant messaging, life-blog, counselling

¢ Mood used as trigger for the delivery
of adequate service information or WA
content X )
— e.g. mood based messaging, security, LN £0 - ’
happy messaging = /S
» Adaptation of content or service B i
behaviour according to the mood of a .=~ = " 3
person o J
— E.g. Night club, Juke box

v

(S
x®

SGBAN Slide 6
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Application 1: monitoring psycho-physiological (emotional) acceptance

of drug treatment

Continuous monitoring
from home F
o

Hospital analysis

arousal

regatve
region |

anmoyed o

usrated &

« valence
-

negative bo7es -

region I

D seepy
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[image: image101.png]18 March, 2008 doc.: IEEE 802.15-15-08-0163-00-0006

Application 2: Biofeedback and emotion control

ECG, Respiration Emotion

classification

Back muscle stiffness

—) @

® aroused

excited

, miserable o valence
pleased
Temperature, GSR e

caim ®

negative bored
region Il

Submission Stide 16 Guido Dolmans, IMEC-NL

sleepy







	Smart Key
	Z47

	SAR Safety
	
	Radio range
	
	Setup time for a new link
	
	Cost


	

	Regulatory - Radio
	
	Coexistence
	
	Location awareness
	
	Market size / region / year
	

	Topology
	
	Robustness /reliability high/med/low
	
	Channel (e.g. in/out body)
	
	Covered by Other Standards
	

	Data link speed sym/ asymmetric
	
	Power consumption
	
	Form Factor


	
	
	

	Data rate (per link) 
	
	Energy scavenging possible
	
	Privacy


	
	
	

	Number of devices per piconet)
	
	QoS -  sensitive to error
	
	Power by:
battery


	
	
	

	Duty cycle (per device) % per time
	
	QoS -  sensitive to latency
	
	Power by:
energy scavenging


	
	
	

	Further information:

	
	


	Identification
	Z48

	SAR Safety
	
	Radio range
	
	Setup time for a new link
	
	Cost


	

	Regulatory - Radio
	
	Coexistence
	
	Location awareness
	
	Market size / region / year
	

	Topology
	
	Robustness /reliability high/med/low
	
	Channel (e.g. in/out body)
	
	Covered by Other Standards
	

	Data link speed sym/ asymmetric
	
	Power consumption
	
	Form Factor


	
	
	

	Data rate (per link) 
	
	Energy scavenging possible
	
	Privacy


	
	
	

	Number of devices per piconet)
	
	QoS -  sensitive to error
	
	Power by:
battery


	
	
	

	Duty cycle (per device) % per time
	
	QoS -  sensitive to latency
	
	Power by:
energy scavenging


	
	
	

	Further information:

	[image: image102.png]March 2008 doc: IEEE 15-08-0218-00-Ohan

Transportation

» Electronic fare management in public
transportation.

» Video on demand to special glasses
(commuters).
» Pedestrian navigation, location

— Mind-machine-interface for disable people
(blind).

Submission Stide 15 Marco Bernandez, NICT
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Working place

» Restrict access to buildings, work
offices, labs.

* Industrial control:
— automatic identification, data capture.
— assets management, process control.

Submission Stide 16







	Vital sign and body information based entertainment service
	Z49

	SAR Safety
	
	Radio range
	
	Setup time for a new link
	
	Cost


	

	Regulatory - Radio
	
	Coexistence
	
	Location awareness
	
	Market size / region / year
	

	Topology
	
	Robustness /reliability high/med/low
	
	Channel (e.g. in/out body)
	
	Covered by Other Standards
	

	Data link speed sym/ asymmetric
	
	Power consumption
	
	Form Factor


	
	
	

	Data rate (per link) 
	
	Energy scavenging possible
	
	Privacy


	
	
	

	Number of devices per piconet)
	
	QoS -  sensitive to error
	
	Power by:
battery


	
	
	

	Duty cycle (per device) % per time
	
	QoS -  sensitive to latency
	
	Power by:
energy scavenging


	
	
	

	Further information:

	[image: image104.png]January 2007 doc.: IEEE 802.15-07-0564

Use Case: Healthcare and CE (1)

* While doin%exercise, one
could use the same personal
device (e.g., MP3 player,
cellular phone, etc.) to:

— Stream music to a wireless
headset

— Receive and display sensing
data such as heart rate,
glucose level, body
temperature, speed, distance,
etc.

« Information sensed can be
used to set the pace for the
rider

« Ifanabnormal event is
detected, an alarm is sent
from the personal device to
the wireless headset

Submission Stide 12 Carlos Cordeiro, Philips
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Use Case: Healthcare and CE (2)

« User carries a mobile device (e.g.,
cellular phone) which controls and
displays a number of features:
— Sensors: body temperature, glucose
level, heart rate, etc. A
— Streaming to wireless headset ‘Y -
— Remote control (e.g., the PDA, w!

personal CD player, etc.) \ > > 0\
A ; 3 &

* Mobile device is also used as a > >
gateway to send remote patient

monitoring data to a central s
database where it can be accessed gocc° e 22

by the patient’s physician

« Scalable data rate (up to 10Mbps)
and power consumption (up to
40mW) requirements

Submission Stide 13 Carlos Cordeiro, Philips






B5

Entertainment applications
	Gaming applications using BAN
	Z50

	SAR Safety
	Medium
	Radio range
	<5m
	Setup time for a new link
	<1s
	Cost


	Low

	Regulatory - Radio
	Compliant
	Coexistence
	Yes
	Location awareness
	Yes
	Market size / region / year
	Very large

	Topology
	Star, P2P
	Robustness /reliability high/med/low
	Medium
	Channel (e.g. in/out body)
	In-air to On-Body, On-body to In-air, On-body to On-body
	Covered by Other Standards
	Bluetooth

	Data link speed sym/ asymmetric
	Asymmetric
	Power consumption
	Low
	Form Factor


	Small
	
	

	Data rate (per link) 
	200kbps ~2Mbps
	Energy scavenging possible
	Yes If possible
	Privacy


	Medium
	
	

	Number of devices per piconet)
	12 to 24
	QoS -  sensitive to error
	Medium
	Power by:
battery


	Yes
	
	

	Duty cycle (per device) % per time
	<30%
	QoS -  sensitive to latency
	High
	Power by:
energy scavenging


	If possible
	
	

	Further information:

	[image: image106.png]January 2008 doc.: IEEE 802.15-07/0xxxr0

Use-case I: Game control with hand gesture

¢ Mobile motion game market is emerging.
¢ Legacy
— the motion-sensor embedded mobile phone

— Gaming style is limited because the display and the sensor are in
the same machine

¢ BAN can make playing mobile motion game more
convenient

Submission Shide d Giriraj Goyal, Samsung
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Use-case I1: Mobile body motion game

¢ Motion sensor drive mobile body motion game market

— BAN brings in more reality to the existing home body motion
game

— Mobile phone is the gateway for players at different locations

Motion sensor technicue

Submission Shide 5 Giriraj Goyal, Samsung
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Use-case I : Game (2/3)

® Location-based Game

Location shared,
participation of the public

* CItiTAG : Urban Space Game of iPaq PocketPC
E T Won, N-G_Kanz, and SH. Park

Sebmission
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Use-case | : Game (1/3)

® Mobile phone game using BAN

« 1. Requesting for a game through BAN and downloading it through the cellular
network

« 2. Playing the game through BAN (P2P & connecting sensor)

« 3. Managing the payment & the statistics of the game (through the cellular
network)

Game Server

AteaMBBil phone ‘Base Station

Sabmission Skde s E.T.Won, N-G.Kang, and SH. Park
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E-Charm for controlling games

» Motion sensors are attached to arms, legs,
heads, etc., and they make an ad-hoc
network.

» The sensor data are gathered and sent to the
game server.

Submission Shigeru Fukunaga, OKL
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Gaming

» Movement analysis and monitoring Wii-
like manner (broad variety of games).

« BANs would increase convenience for
consumers

—As 1 BAN would be use for many
applications.

Submission Stide 14 Marco Bernandez, NICT
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3D, Virtual World Game and BAN

3D display and virtual world technology are
also among important emerging technologies.

Portable devices nowadays can run 3D
games and display 3D contents on their
screens.

One big application in this domain is 3D
gaming using portable devices, such as cell
phones.

To control or interact with virtual world
games, many non-conventional human-
computer interface devices have been
developed, such as gesture recognition
devices or sensor-equipped devices like WII
controller.

BAN provides a perfect method to connect
these HCI devices to cell phones.

Samsung BT101s
able to display 3D
images

Nokia N93 is able
to play 3D games

Submission Shide 22
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	Social Networking using BAN
	Z51

	SAR Safety
	Medium
	Radio range
	<1.5m
	Setup time for a new link
	<1s
	Cost


	Low

	Regulatory - Radio
	Compliant
	Coexistence
	Yes
	Location awareness
	No
	Market size / region / year
	Very large

	Topology
	P2P
	Robustness /reliability high/med/low
	Low
	Channel (e.g. in/out body)
	In-air to In-air
	Covered by Other Standards
	Bluetooth

	Data link speed sym/ asymmetric
	Symmetric
	Power consumption
	Low
	Form Factor


	Small
	
	

	Data rate (per link) 
	<200Kbps
	Energy scavenging possible
	No
	Privacy


	High
	
	

	Number of devices per piconet)
	2
	QoS -  sensitive to error
	Low
	Power by:
battery


	Yes
	
	

	Duty cycle (per device) % per time
	<1%
	QoS -  sensitive to latency
	Low
	Power by:
energy scavenging


	No
	
	

	Further information:
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Use-Case III : Ad-hoc gaming

¢ In the subway, BAN can match game partner for you.
— “A” broadcasts a joming request with the user ID and profile
— “B” receives the user ID and profile

— “B” checks the match and makes an authentication process with
user IDs through the game server

— “A” and “B” start the game

Submission Shide 7 Giriraj Goyal, Samsung
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Use-case II : Social Network (1/5)

® Basic Use-case
« Exchange digital profile or business card
 Match making
+ Hobby
+ Game
+ Online community member
® Advanced Use-case
 Manage user-centric human networks
+ Old Market
« Online SNS (Social Network Service) market (e.g. Cyworld, Facebook) is fatigued
+ Rising Market" (Mobile Social Network Service)
+ Small and infimate social network (BAN-exclusive service)
+ Group with same preference and emotion
+ Group management in mobile user's point of view
+ Convergence with mobile service and online SN (e.g. Short messaging and Blog)
« New service using the social refation or context (e.g. Ads targeted by social context)

* SK Telecom TOSS! servioe was Isunched t De. 2007
Sebmission SHae® E T Won, N-G_Kanz, and SH. Park
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Social Networking in Fur

* Networking through dog

— People walking dogs can meet other dog’s owner, and
talking about each other’s dog

* Sensing dog's behaviors

— Barking, how the tail, ears and lips move, how the weight is
balanced on his legs

— Dog’s friends are those she/he spend most time wit
— Avoid to fight with dog’'s enemy N

IEEE spectrum Jan/2008 A
Slide 8 Zhen, Komiya and Kohno
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Use-case II : Social Network (2/5)

® BAN Social Network
« Neighborhood social network
« Social network consisted of the local-friendly relations
« Local-friendly link is built up through BAN interaction
&—— Local-friendly link

Online Social Community BAN Social Community

Sabmission SHae s ET. Won, N-G.Kang, and SH. Park






B6

Emergency (non-medical)
	Emergency (non-medical)
	Z52

	SAR Safety
	High
	Radio range
	<5m
	Setup time for a new link
	<1s
	Cost


	

	Regulatory - Radio
	Compliant
	Coexistence
	Yes
	Location awareness
	
	Market size / region / year
	

	Topology
	Star, Point-to Point
	Robustness /reliability high/med/low
	High
	Channel (e.g. in/out body)
	On-body
	Covered by Other Standards
	

	Data link speed sym/ asymmetric
	Asymmetric
	Power consumption
	Low
	Form Factor


	Small
	
	

	Data rate (per link) 
	< 10 kbps
	Energy scavenging possible
	Yes
	Privacy


	High
	
	

	Number of devices per piconet)
	2
	QoS -  sensitive to error
	Yes
	Power by:
battery


	Yes
	
	

	Duty cycle (per device) % per time
	<1%
	QoS -  sensitive to latency
	Yes
	Power by:
energy scavenging


	Yes
	
	

	Further information:
Example (1), Notification of a Fire in the home

Example (2), Notification of flammable Gas, or poisonous gas in the home
Sensors off the body, (eg built into the house) may detect a non-medical emergency event and need to urgently communicate this event to body worn devices, in order to notify the wearer of the emergency situation.



Notes:
“Energy scavaingsavaging possible” refers to whether the power level of the sensor is low enough to be powered by energy scavagingsavaging technologies.  “power by energy scavenging” indicates whether a power scavenging approach would be appropriate in this applications context .
Acknowledgements
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Project: IEEE P802.15 Working Group for Wireless Personal Area
Networks (WPANs)

Submission Title: Non-medical applications of WBAN

Date Submitted: January 15, 2007

Source: Shigeru Fukunaga, Oki Electric Industry Co., Ltd.

Contact: Shigeru Fukunaga, Oki Electric Industry Co., Ltd.

Voice:  +81 6 6260 0700; E-Mail: fukunaga444@oki.com;

Re:

Abstract: Introduction for non-medical application of WBAN.

Purpose: To encourage discussion.

Notice: This document has been prepared to assist the IEEE P802.15. Itis offered
as a basis for discussion and is not binding on the contributing
individual(s) or organization(s). The material in this document is subject to
change in form and content after further study. The contributor(s)
reserve(s) the right to add, amend or withdraw material contained herein.

Release: The contributor acknowledges and accepts that this contribution becomes
the property of IEEE and may be made publicly available by P802.15.

Submission Stide T Shigeru Fukunaga, OKI
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Project: IEEE P802.15 Working Group for Wireless Personal Area Networks
(WPANs)

Submission Title: [Use Cases, Applications, and Requirements for BANs]

Date Submitted: [January 17, 2007]

Source: [Carlos Cordeiro] Company [Philips]

Address [345 Scarborough Rd., Briarcliff Manor, NY 10562]

Voice: [+1 914-945-6091], FAX: [+1 914-945-6330], E-Mail: [Carlos. Cordeiro@philips.com]

Re: [In response to Call for BAN Use Cases and Applications]

Abstract: [This presentation illustrates key use cases, applications and technical requirements for
BAN]

Purpose: [To provide information on BAN use cases, applications and technical requirements.]

Notice:  This document has been prepared to assist the [EEE P802.15. It is offered as a basis
for discussion and is not binding on the contributing individual(s) or organization(s). The material
in this document is subject to change in form and content after further study. The contributor(s)
reserve(s) the right to add, amend or withdraw material contained herein.

Release: The contributor acknowledges and accepts that this contribution becomes the property
of IEEE and may be made publicly available by P802.15.

Submission Stide T Carlos Cordeiro, Philips
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Project: IEEE P802.15 Working Group for Wireless Personal Area Networks
(WPANs)

Submission Title: [BAN IG Call for Applications Response_QC]
Date Submitted: [May 1, 2005]

Source: [Manuel Jaime] Company [Qualcomm]

Address [S775 Morehouse Drive, San Diego, CA 92075 ]
Voice:[858-651-5171], E-Mail:[mjaime@qualcomm.com ]

Re: [BAN Interest Group — Call for Applications]
Abstract: [The contribution summarizes use cases and technical issues for body area networks]

Purpose: [To provide information on body area network use cases and technical issues to be
addressed]

Notice:  This document has been prepared to assist the [EEE P802.15. It is offered as a basis
for discussion and is not binding on the contributing individual(s) or organization(s). The material
in this document is subject to change in form and content after further study. The contributor(s)
reserve(s) the right to add, amend or withdraw material contained herein.

Release: The contributor acknowledges and accepts that this contribution becomes the property
of IEEE and may be made publicly available by P802.15.

Submission Stide T Qualcomm
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Project: IEEE P802.15 Working Group for Wireless Personal Area
Networks (WPANs)

Submission Title: Applications in LDR PAN/BAN Optimised PN
Date Submitted: May, 2006

Source: John Farserotu, CSEM, Switzerland

Voice: +41 32 720-5482, e-mail: john.farserotu@csem.ch

Re: [BAN IG Call for Applications]

Abstract: This document introduces the concept of PN and presents LDR
BAN/PAN related application and scenarios in the context of PN.

Notice: This document has been prepared to assist the IEEE P802.15. Itis offered
as a basis for discussion and is not binding on the contributing
individual(s) or organization(s). The material in this document is subject to
change in form and content after further study. The contributor(s)
reserve(s) the right to add, amend or withdraw material contained herein.

Release: The contributor acknowledges and accepts that this contribution becomes
the property of IEEE and may be made publicly available by P802.15.

Submission Stide T T Farserotu, CSEM, CH
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Project: IEEE P802.15 Working Group for Wireless Personal Area Networks
(WPANs)

Submission Title: [Body Area Networks Update and Criteria Study Group]

Date Submitted: [January 17, 2006]

Source: [Stefan Drude] Company [Philips]

Address [High Tech Campus 60, 5656 AG Eindhoven, The Netherlands] ]

Voice:[+31 40 27-23431], FAX: [+31 40 27-22764], E-Mail:[stefan. drude@philips.com ]

Re: [Call for Contributions]

Abstract: [The contribution summarizes the presentation on body area networks given in the
November meeting and discusses the way forward with respect to the criteria set out to start a

study group.]

Purpose: [To provide information on body area network use cases, typical requirements, and to
start the process on possibly starting a study group in 802.15 on this topic.]

Notice:  This document has been prepared to assist the [EEE P802.15. It is offered as a basis
for discussion and is not binding on the contributing individual(s) or organization(s). The material
in this document is subject to change in form and content after further study. The contributor(s)
reserve(s) the right to add, amend or withdraw material contained herein.

Release: The contributor acknowledges and accepts that this contribution becomes the property
of IEEE and may be made publicly available by P802.15.

Submission Stide T Stefan Drude, Philips
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Project: IEEE P802.15 Working Group for Wireless Personal Area Networks (WPANs)

Submission Title: [Non-medical Applications of BANs]

Date Submitted: [24 March, 2008]

Source: [Marco Hernandez, Ryuji Kohno] Company: [NICT]

Address: [3-4 Hikarino-oka, Yokosuka, 239-0847, Japan]

Voice:[+81 46 8475439], Fax: [+81 46 8475431], Email:[ Marco@nict.go.jp]

Re:[]
Abstract: [Presentation draws potential no-medical applications of BANs.]

Purpose: [For discussion by the Group in order to identify potential non-medical applications appealing
to both consumers and companies.]

Notice:  This document has been prepared to assist the [EEE P802.15. It is offered as a basis for
discussion and is not binding on the contributing individual(s) or organization(s). The material in this
document is subject to change in form and content after further study. The contributor(s) reserve(s) the
right to add, amend or withdraw material contained herein.

Release: The contributor acknowledges and accepts that this contribution becomes the property of IEEE
and may be made publicly available by P802.15.

Submission Stide T Marco Bernandez, NICT
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Project: IEEE P802.15 Working Group for Wireless Personal Area Networks
(WPANs)

Submission Title: BAN game application scenario and its requirements

Date Submitted: January 11, 2008

Source:  Giriraj Goyal, Ranjeet Kumar Patro, Kiran Bynam, Arun Naniyat, Seung-Hoon
Park, Noh-Gyoung Kang, Jaeseung Son, EunTae Won

Contact: Giriraj Goyal, Samsung Electronics

Voice: +91 80 41819999, E-Mail: giriraj. g@samsung.com

Re: n

Abstract: BAN gaming application scenario and its requirements

Purpose: To highlight the role of BAN for gaming application and allied requirements

Notice:  This document has been prepared to assist the [EEE P802.15. It is offered as a basis
for discussion and is not binding on the contributing individual(s) or
organization(s). The material in this document is subject to change in form and
content after further study. The contributor(s) reserve(s) the right to add, amend or
withdraw material contained herein.

Release: The contributor acknowledges and accepts that this contribution becomes the
property of IEEE and in January’08 it would be made publicly available by
P802.15.

Submission Shde 1 Giriraj Goyal, Samsung
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Project: IEEE P802.15 Working Group for Wireless Personal Area Networks
(WPANs)

Submission Title: [Toumaz response to 802.15 TG6 Call for Applications]

Date Submitted: [11 January, 2008]
Source: [Dr. Okundu Omeni] Company [Toumaz Technology Ltd]

Address [85F Milton Park, Abingdon, UK]
Voice:[+44 1235-438-950], FAX: [+44 1235-438-970], E-Mail:[okundu.omeni@toumaz.com]

Re: [n/a]
Abstract: [This document is Toumaz response to 802.15 TG6 Call for Applications]

Purpose: [This document is a response to P802.15 TG6 Call for Application on 18 Jan, 2008]

Notice:  This document has been prepared to assist the [EEE P802.15. It is offered as a basis
for discussion and is not binding on the contributing individual(s) or organization(s). The
material in this document is subject to change in form and content after further study. The
contributor(s) reserve(s) the right to add, amend or withdraw material contained herein.
Release: The contributor acknowledges and accepts that this contribution becomes the
property of IEEE and may be made publicly available by P802.15.

Submission Stide T Dr. Okundu Omeni
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Project: IEEE P802.15 Working Group for Wireless Personal Area Networks (WPANs)

Submission Title: Enterprise Healthcare System Using a Body Area Network

Date Submitted:

Source: Ranjeet Kumar Patro, Giriraj Goyal, Kiran Bynam

Contact: giriraj.g(@samsung.com, +91-80-4181 9999

Voice: Giriraj Goyal

Re:

Abstract: This document highlights health care problems with contemporary life
style and working environment and suggests its solutions using BAN.

Purpose: To propose BAN as a viable solutions to the problem poised by today’s
life style

Notice: This document has been prepared to assist the IEEE P802.15. Itis offered
as a basis for discussion and is not binding on the contributing individual's
or organization's. The material in this document is subject to change in
form and content after further study. The contributor's reserves the right to
add, amend or withdraw material contained herein.

Release: The contributor acknowledges and accepts that this contribution becomes
the property of IEEE and maybe made publicly available by P802.15.

Submission Shde 1 Giriraj Goyal, Samsung Electronics
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Project: IEEE P802.15 Working Group for Wireless Personal Area Networks (WPANs)

Submission Title: u-health applications using WBAN

Date Submitted: [14 May, 2008]

Source: Gu Youn Kim, Sung Dong Lee[Infopia], Yoon Seok Nam, Hyung Soo
Lee[ETRI]

Contact: Gu Youn Kim, Infopia, Korea

Voice: +82-31-423 6170, E-mail:gykim@infopia21.com

Re: [n/a]

Abstract: Introducing applications of commercial glucose monitoring systems

Purpose: To introduce applications of commercial glucose monitoring systems

Notice: This document has been prepared to assist the IEEE P802.15. Itis offered
as a basis for discussion and is not binding on the contributing individual's
or organization's. The material in this document is subject to change in
form and content after further study. The contributor's reserves the right to
add, amend or withdraw material contained herein.

Release: The contributor acknowledges and accepts that this contribution becomes
the property of IEEE and maybe made publicly available by P802.15.

Submission Stide T Gu Youn Kim, Infopia
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Project: IEEE P802.15 Working Group for Wireless Personal Area Networks (WPANs)

Submission Title: Continuous glucose monitoring

Date Submitted: [xx May, 2008]

Source: Gu Youn Kim, Sung Dong Lee[Infopia], Yoon Seok Nam, Hyung Soo
Lee[ETRI]

Contact: Gu Youn Kim, Infopia, Korea

Voice: :1+82-31-423 6170, E-mail:gykim@infopia21.com

Re: [n/a]

Abstract: Provide needs of continuous glucose monitoring and applications of
continuous glucose monitoring system

Purpose: To provide applications of continuous glucose monitoring system and
issue a point-to-multipoint control in medical devices

Notice: This document has been prepared to assist the IEEE P802.15. Itis offered
as a basis for discussion and is not binding on the contributing individual's
or organization's. The material in this document is subject to change in
form and content after further study. The contributor's reserves the right to
add, amend or withdraw material contained herein.

Release: The contributor acknowledges and accepts that this contribution becomes
the property of IEEE and maybe made publicly available by P802.15.

Submission Shde 1 Sung Dong Lee, Infopia
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Project: IEEE P802.15 Working Group for Wireless Personal Area Networks (WPANs)

Submission Title: [Non-medical Applications of BANs]

Date Submitted: [24 March, 2008]

Source: [Marco Hernandez, Ryuji Kohno] Company: [NICT]

Address: [3-4 Hikarino-oka, Yokosuka, 239-0847, Japan]

Voice:[+81 46 8475439], Fax: [+81 46 8475431], Email:[ Marco@nict.go.jp]

Re:[]
Abstract: [Presentation draws potential no-medical applications of BANs.]

Purpose: [For discussion by the Group in order to identify potential non-medical applications appealing
to both consumers and companies.]

Notice:  This document has been prepared to assist the [EEE P802.15. It is offered as a basis for
discussion and is not binding on the contributing individual(s) or organization(s). The material in this
document is subject to change in form and content after further study. The contributor(s) reserve(s) the
right to add, amend or withdraw material contained herein.

Release: The contributor acknowledges and accepts that this contribution becomes the property of IEEE
and may be made publicly available by P802.15.

Submission Stide T Marco Bernandez, NICT
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Project: IEEE P802.15 Working Group for Wireless Personal Area Networks (WPANs)

doct>

Submission Title: [Applications of Human Body Comamnication for BAN]
Date Submitted: [14 Mar, 2008]

Source: [Hyung-il Park, Sung Weon Kang]

Company [Electronics and Telecommunications Research Instirute]

Address [161 Gajeong-dong. Yuscong-gu, Dacjeon, 305700, KOREA]
Voice:[+82-42-860-1316], FAX: [+82-42-860-6860], E-Mail:[hipark@etri se ku]

Re:[]
(11 is a responsetoa Cal for Contribions, it he name and date of the Call for Contribution to whichtis document responds, a well
s the elevant tem musber in the Cal for Conirbuions ]

[ote: Conmibuions that ae not respossive o this scton ofthe tenplate, and conbutions which do

st adress the topc under which theyare submitted, may be refused o consigned 0 the “General Contrbutions”area

Abstract: [This presentation is a response to the 802.15.6 Body Area Networks call for applications]

Purpose: [To discuss applications for BAN.]

Notice:  This document has been prepared to assist the IEEE P802.15. It is offered as a basis for
discussion and is not binding on the contributing individual(s) or organization(s). The material in this
document is subject to change in form and content afier further study. The contributor(s) reserve(s) the right
to add, amend or withdraw material contained herein.

Release:  The contributor acknowledges and acceps that this contribution becomes the property of IEEE
and may be made publicly available by PR02 15

Sebmission Shde H T Park and 5. W, Kang (ETRD)
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Project: IEEE P802.15 Working Group for Wireless Personal Area Networks (WPANs)

Submission Title: [Applications, Channels, and Radio Architectures]

Date Submitted: [18 March, 2008]

Source: [Guido Dolmans] Company [Holst Centre / IMEC-NL]

Address [High Tech Campus 31, Eindhoven, the Netherlands]

Voice:[+31 40 2774094], FAX: [+44 40 2746400], E-Mail: [guido.dolmans@imec-nl.nl]

Re:[]

Abstract: [This presentation puts forward a list of applications, channel models, and radio architectures.]

Purpose: [For discussion by the group in order to provide applications scenarios, develop channel models
and discuss radio architectures for IEEE P802.15.6.]

Notice:  This document has been prepared to assist the [EEE P802.15. It is offered as a basis for
discussion and is not binding on the contributing individual(s) or organization(s). The material in this
document is subject to change in form and content after further study. The contributor(s) reserve(s) the

right to add, amend or withdraw material contained herein.
Release: The contributor acknowledges and accepts that this contribution becomes the property of IEEE

and may be made publicly available by P802.15.

Submission Stide T Guido Dolmans, IMEC-NL
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Project: IEEE P802.15 Working Group for Wireless Personal Area Networks (WPANs)

Submission Title: [Applications of Human Body Communication]

Date Submitted: [12 May, 2008]

Source: [Jahng S. Park, Eun Tae Won] Company [Samsung Electronics]

Address [416 Maetan-3dong, Yeongtong-gu, Suwon-si, Gyeonggi-do, 443742, Korea]
Voice: [+82-31-279-5335]

FAX: [+82-31-279-5514]

E-Mail:[jahng. park @samsung.com]

Re: []

Abstract: [Introduction of Applications of Human Body Communication for BAN]

Purpose: [To encourage discussion]

Notice:  This document has been prepared to assist the IEEE PS02.15. Itis offered as a basis for
discussion and is not binding on the contributing individual(s) or organization(s). The material in
this document is subject to change in form and content afier further study. The contributor(s)
reserve(s) the right to add, amend or withdraw material contained herein.

Release: The contributor acknowledges and accepts that this contribution becomes the property of IEEE
and may be made publicly available by P802.15

Shmiion T Park, Samsung EReironcs
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Project: IEEE P802.15 Working Group for
(WPANs)

‘Submission Title: [Medical sensor networks using Body Area Network (BAN)]
Date Submitted: [March 6, 2006]

Source: [Kenichi Takizawa and Ryuji Kohno] Company [NICT]

Address [3-4, Hikarino-oka, Yokosuka, Japan ]

Voice:[+81 468475085], FAX: [+81 468475431], E-Mail-ftakizawa@nict gojp ]

Re:[]
Abstract: [Medical sensor neworks using body area nefworks is infroduced ]

Purpose: [To provide information on body area nefwork use cases.]
Notice: ‘This document has been prepared to assist the IEEE P802.15. It is offered as a basis for
discussion and is not binding on the contributing individual(s) or organization(s). The material in
this document s subject fo change in form and content after further study. The contributor(s)
teserve(s) the right fo add, amend or withdraw material confained herein.

Release:  The contributor acknowledges and accepts that this contribution becomes the property
of IEEE and may be made publicly available by PS02.15

Shm Tobizewa sad Kb, MICT
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Project: IEEE P802.15 Working Group for Wireless Personal Area Networks

‘Submission Title: [Capsule endoscope using an implant WBAN]

Date Subitted: [19 March, 2008]

Source: [Kenichi Takizawa?, Masatoshi Homan?, Yoshiki Takeoka?, Takahiro Aoyagi!, Hiroaki
Hagiwara®, Tetsushi Ikegamu!, and Ryuji Kohno! 5] Company [1: NICT, 2: Olympus Medical Systems
Corp.. 3: FUTIFILM Corp.. 4: Yokohama City University. 5: Yokohama National University]
Address [3-4 Hikarino-oka, Yokosuka, Japan]

Voice[+81 468475085], FAX: [+81 468475431], E-Mail {takizawa@nict.go jp]

Re: [Response to CFA]

Abstract: [The contribution illustrates a capsule endoscope as an application of an implant WBAX.
This work is a result of collaboration among several companies and academia. An implant WBAN
should be taken info account together with a wearable WBAN in order to achieve interoperability of
them in standard because an implant WBAN is important for medical healtheare which is a primary
application of WBAN]

Purpose: [To provide information on body area nefwork use cases and typical requirements.]

Notice:  This document has been prepared to assist the IEEE P802.15. Itis offered as a basis for
discussion and is not binding on the contributing individual(s) or organization(s). The matersal in this
document is subject to change in form and content after further study. The contributor(s) reserve(s) the
sight to add. amend o withdraw material contained herein.

Release:  The contributor acknowledges and accepts that this contribution becomes the property of
IEEE and may be made publicly available by P802.15.

Shm T Tokimswes e, NICT
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Project: IEEE P802.15 Working Group for Wireless
Personal Area Networks (WPANSs)

Submission Title: [IG-BAN applications: use cases]

Date Submitted: [November, 2006]

Sogir:_:e:] [Young Hyeog Jeon, Eunkyo Kim and Donghee
im

Company: [LG Electronics]

Contact: Young Hyeog Jeon

Voice:[+82 2 526 4151], E-Mail:[yohaness@]lge.com]

Abstract: [Discussions on some applications related to body
area networks (BAN)]

Purpose: [To provide some application examples for BAN]

Notice: Possible enhancements compared to 802.15.4 are
summarized

Slide 2 ‘Young Hyeog Jeon, et al
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Project: IEEE P802.15 Working Group for Wireless Personal Area Networks
(WPANS)

Submission Title: [Possible BAN uses case for multimedia application]
Date Submitted: [January 15, 2007]
Source: [Jean Schwoerer]
Company [France Telecom R&D]
Voice: [+33 4 76 76 44 83]
E-Mail: [jean.schwoerer@orange-ftgroup.com]
Re:[]
Abstract: [Showing possible uses case of wearable BAN terminals for various multimedia
application]
Purpose: [To consider possible use cases for BANs |

Notice: This document has been prepared to assist the IEEE P802.15. It is offered as a
basis for discussion and is not binding on the contributing individual(s) or organization(s).
The material in this document is subject to change in form and content after further study.
The contributor(s) reserve(s) the right to add, amend or withdraw material contained
herein.

Release: The contributor acknowledges and accepts that this contribution becomes the
property of IEEE and may be made publicly available by P802.15.

Slide 1 Jean Schwoerer (France Telecom R&D)
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Project: IEEE P802.15 Working Group for Wireless Personal Area Networks

(WPANS)

Submission Title: [IG-BAN applications: implanted devices]
Date Submitted: [September, 2006]
Source: [Bin Zhen, Huan-Bang Li and Ryuji Kohno]

Company [National Institute of Information and Communications Technology
(NICT)]

Contact: Bin Zhen

Voice:[+81 46 847 5445, E-Mail: zhen.bin@nict.go.jp]

Abstract: [Discussions on some applications related to body area networks
(BAN)]

Purpose: [To provide some application examples for BAN]

Notice: This document has been prepared to assist the IEEE P802.15. Itis
offered as a basis for discussion and is hot binding on the contributing
individual(s) or organization(s). The material in this document is subject to

change in form and content after further study. The contributor(s) reserve(s)
the right to add, amend or withdraw material contained herein.

Release: The contributor acknowledges and accepts that this contribution
becomes the property of IEEE and may be made publicly available by P802.15.

Slide 2 Zhen, Li, and Kohno
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Project: IEEE P802.15 Working Group for Wireless Personal Area Networks

(WPANs)

Submission Title: Collaborative Wireless BAN
Date Submitted: November 13, 2007

Source:

Contact:
Voice:
Re:

Huai-Rong Shao, Chunhui (Allan) Zhu, Sandra Qin, Harkirat Singh, Yong Liu,
Pengfei Xia, Edwin Kweon, JaeYoung Ryu, Jisung Oh, Seongsoo Kim, Chiu Ngo
Huai-Rong Shao, Samsung Electronics

+1 408 544 5700, E-Mail: hr.shao@samsung. com

Response to call for usage cases

Abstract: Introduce several important usage examples of collaborative wireless body area

Purpose:

Notice:

Release:

network.

Request the BAN group to consider the technical requirements to support
collaborative wireless BAN applications

This document has been prepared to assist the IEEE P802.15. It is offered as a basis
for discussion and is not binding on the contributing individual(s) or
organization(s). The material in this document is subject to change in form and
content after further study. The contributor(s) reserve(s) the right to add, amend or
withdraw material contained herein.

The contributor acknowledges and accepts that this contribution becomes the
property of IEEE and July be made publicly available by P802.15.

Submission

Shde 1 Hoai-Rong Shao et al, Samsung
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Project: IEEE P802.15 Working Group for Wireless Personal Area
Networks (WPANs)

Submission Title: BAN Usage Scenarios and Application

Date Submitted: April, 2006

Source: Olivier Rousseaux, IMEC-NL

Voice:  +32 477 444 276, e-mail: olivier.rousseaux(@imec-nl.nl

Re: [This document is IMEC’s response to the Call For Application from the IEEE P802.15
Interest Group on BAN]

Abstract: This document presents BAN-related application and scenarios together
with their corresponding functional requirements.

Notice: This document has been prepared to assist the IEEE P802.15. Itis offered
as a basis for discussion and is not binding on the contributing
individual(s) or organization(s). The material in this document is subject to
change in form and content after further study. The contributor(s)
reserve(s) the right to add, amend or withdraw material contained herein.

Release: The contributor acknowledges and accepts that this contribution becomes
the property of IEEE and may be made publicly available by P802.15.

Submission Stide T Olivier Rousseaus, IMEC NL



[image: image139.png]November 2007 doc.: IEEE 802.15-0931-00
Project: IEEE P802.15 Working Group for Wireless Personal Area Networks (WPANs)

Submission Title: Some lead BAN user requirements and constraints: A summary and analysis of
interviews with some lead users BAN users

Date Submitted: [13 November 2007]

Source: Daniel Lewis Company NICTA

Address Locked Bag 8001, Canberra ACT 2612, Australia

Voice:r+61 (0)2 61256112, FAX: +61 (0)2 6230 6120, E-Mail :daniel (dot) lewis (at) nicta.com.au ]

Re: [Response to Call for Use Cases and Applications]

Abstract: [A summary and analysis of interviews with some lead BAN users]

Purpose: [To promote discussion within the BAN group of the user requirements and constraints of some
lead users]

Notice:  This document has been prepared to assist the [EEE P802.15. It is offered as a basis for
discussion and is not binding on the contributing individual(s) or organization(s). The material in this
document is subject to change in form and content after further study. The contributor(s) reserve(s) the
right to add, amend or withdraw material contained herein.

Release: The contributor acknowledges and accepts that this contribution becomes the property of IEEE
and may be made publicly available by P802.15.

Submission Stide T Daniel Lewis, NICTA
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Project: IEEE P802.15 Working Group for Wireless Personal Area Networks

(WPANs)

Submission Title: Collaborative Wireless BAN
Date Submitted: November 13, 2007

Source:

Contact:
Voice:
Re:

Huai-Rong Shao, Chunhui (Allan) Zhu, Sandra Qin, Harkirat Singh, Yong Liu,
Pengfei Xia, Edwin Kweon, JaeYoung Ryu, Jisung Oh, Seongsoo Kim, Chiu Ngo
Huai-Rong Shao, Samsung Electronics

+1 408 544 5700, E-Mail: hr.shao@samsung. com

Response to call for usage cases

Abstract: Introduce several important usage examples of collaborative wireless body area

Purpose:

Notice:

Release:

network.

Request the BAN group to consider the technical requirements to support
collaborative wireless BAN applications

This document has been prepared to assist the IEEE P802.15. It is offered as a basis
for discussion and is not binding on the contributing individual(s) or
organization(s). The material in this document is subject to change in form and
content after further study. The contributor(s) reserve(s) the right to add, amend or
withdraw material contained herein.

The contributor acknowledges and accepts that this contribution becomes the
property of IEEE and July be made publicly available by P802.15.

Submission

Shde 1 Hoai-Rong Shao et al, Samsung
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Project: IEEE P802.15 Working Group for Wireless Personal Area Networks
(WPANS)

Submission Title: [Possible BAN uses case for multimedia application]
Date Submitted: [March 15, 2008]
Source: [Jean Schwoerer]
Company [France Telecom R&D]
Voice: [+33 4 76 76 44 83]
E-Mail: [jean.schwoerer@orange-ftgroup.com]
Re:[]

Abstract: [Showing possible uses case implying motion capture or gesture analysis with a
BAN network and present the related technical requirements]

Purpose: [To consider the requirement of thoses application]

Notice: This document has been prepared to assist the IEEE P802.15. It is offered as a
basis for discussion and is not binding on the contributing individual(s) or organization(s).
The material in this document is subject to change in form and content after further study.
The contributor(s) reserve(s) the right to add, amend or withdraw material contained
herein.

Release: The contributor acknowledges and accepts that this contribution becomes the
property of IEEE and may be made publicly available by P802.15.

Slide 1 Jean Schwoerer (France Telecom R&D)
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Project: IEEE P802.15 Working Group for Wireless Personal Area Networks (WPANs)

Submission Title: [Applications of Body Area Network]

Date Submitted: [ 14 March, 2008]

Source: [Chunhui (Allan) Zhu, Huai-Rong Shao, Xiangping (Sandra) Qin] Company [Samsung
Electronics]

Address [75 W. Plumeria Dr. San Jose, CA 95131, USA]

Voice:[+1-408-544-5667], FAX: [+1-408-544-5667], E-Mail:[ c.zhu@samsung.com]

Re: [15-08-0069-01-0006-call-for-application-tg6]

Abstract: [This document is a response to call-for-application of TG6.]

Purpose: [For consideration as applications of Body Area Network.]

Notice:  This document has been prepared to assist the [EEE P802.15. It is offered as a basis for
discussion and is not binding on the contributing individual(s) or organization(s). The material in this
document is subject to change in form and content after further study. The contributor(s) reserve(s) the
right to add, amend or withdraw material contained herein.

Release: The contributor acknowledges and accepts that this contribution becomes the property of IEEE
and may be made publicly available by P802.15.

Submission Stide T <Chunhvi Zhu> <Samsung>
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Project: IEEE P802.15 Working Group for Wireless Personal Area Networks
(WPANS)

Submission Title: [Display equipment for the BAN]

Date Submitted: [May 2008]

Source: [SooHwan Choe , YangMoon Yoon, SungHyup Lee and DoHyeun Kim]
Company [KORPA (Korea Radio Promotion Agency), Cheju National University]
Voice: [+82 2 2142 2484]

E-Mail: [shchoe@korpa.or.kr]

Re:[]

Abstract: [This document presents considerations of wireless flexible display equipment for
BAN ]

Notice: This document has been prepared to assist the IEEE P802.15. It is offered as a
basis for discussion and is not binding on the contributing individual(s) or organization(s).
The material in this document is subject to change in form and content after further study.
The contributor(s) reserve(s) the right to add, amend or withdraw material contained
herein.

Release: The contributor acknowledges and accepts that this contribution becomes the
property of IEEE and may be made publicly available by P802.15.

Slide 1 SooHwan, Yanghoon, SungHyup (KORPA)
and DoHyeun Kim (Cheju National University)



[image: image144.png]Slide 1 doc.: |[EEE 802.15-08-0365-01-0006

Project: IEEE P802.15 Working Group for Wireless Personal Area Networks (WPANs)

Submission Title: [Hearing Aids Cutting Edge Technology]
Date Submitted: [May, 2008]

Source: [Jeff Solum]

Company: [Starkey Laboratories]

Address [6600 Washington Ave., So., Eden Prairie, MN 55344]
Voice:[+1 952 947-4798], FAX: [+1 952 828- 6972],
E-Mail:[jeff_solum@starkey.com]

Abstract: [Presentation on hearing aids for TG6]
Purpose: [To discuss hearing aids application for TG6 BAN]

Notice: This document has been prepared to assist the IEEE P802.15. It is offered as

a basis for discussion and is not binding on the contributing individual(s) or organization(s).
The material in this document is subject to change in form and content after further study.
The contributor(s) reserve(s) the right to add, amend or withdraw material contained herein.
Release: The contributor acknowledges and accepts that this contribution becomes the
property of IEEE and may be made publicly available by P802.15.

Submission Jeff Solum (Starkey Laboratories)
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Project: IEEE P802.15 Working Group for Wireless Personal Area Networks
{WPANS)

Submission Title: [BAN for animals]
Date Submitted: [March, 2008]
Source: [Bin Zhen, Royichi Komiya and Ryuji Kohno]

Company m?éi_?_?]al Institute of Information and Communications Technology

Contact: Bin Zhen

Voice:[+81 46 847 5445, E-Mail: zhen.bin@nict.go.jp]

Abstract: [BAN for animals]

Purpose: [To provide medical requirements for BAN]

Notice: This document has been prepared to assist the IEEE P802.15. Itis
offered as a basis for discussion and is hot binding on the contributing
individual(s) or organization(s). The material in this document is subject to

change in form and content after further study. The contributor(s) reserve(s)
the right to add, amend or withdraw material contained herein.

Release: The contributor acknowledges and accepts that this contribution
E’%%%nq%s the property of IEEE and may be made publicly available by

Shide 2 Zhen, Komiya and Kohno
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Project: IEEE P802.15 Working Group for Wireless Personal Area Networks (WPANs)

Submission Title: [Introduction of Human Body Communication]
Date Submitted: [11 Jan, 2008]

Source: [Hyung-il Park, Sung Weon Kang]

Company [Electronics and Telecommunications Research Insitute]
Address [161 Gajeong-dong. Yuscong-gu, Dacjeon, 305-700, KOREA]
Voice:[+82-42-860-1316]

FAX: [+82-42-860-6860]

E-Mail.[hipark @etri re.Jr]

Re:[]

Abstract: [This document presents BAN-related Comnunication method]

Purpose: [To introduce Communication method for BAN]

Notice:  This document has been prepared to assist the [EEE P802.15. It s offered as a basis for
discussion and is not binding on the contributing individual(s) or organization(s). The material in this
document is subject to change in form and content after further study. The contributor(s) reserve(s) the
sight to add, amend or withdsaw material contained herein.

Release:  The contributor acknowledges and acceps that this contribution becomes the property of IEEE
and may be made publicly available by P802.15

Sebmission T Park and S. W. Kang (ETR)
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Submission Title: Medical Body Area Network Application
Date Submitted: March 18, 2008
Source: David Davenport, GE Global Rescarch
Addsess 1 Research Circle, Niskayuna, NY 12309, USA
Voice: +1 518-387-5041, FAX: +1 518-387-7592, E-Mail: davenport@sesearch.ge.com
Re: IEEE P802.15 TG6 (Body Area Networks) Call For Applications, Jan 2008,

IEEE P802.15-08-0069-01-0006

Abstract: This presentation is a response to the 802.15.6 Body Area Networks call for applications

Purpose: To contribute application specific requirements and technical needs for consideration and
discussion by the group. To inform the group on a proposal submitted to the FCC for MBAN service.
Notice:  This document has been prepared to assist the IEEE P802.15. Itis offered as a basis for
discussion and is not binding on the contributing individual(s) or organization(s). The material in this
document is subject to change in form and content after further study. The contributor(s) reserve(s) the
sight to add, amend or withdsaw material contained herein.

Release:  The contributor acknowledges and accepts that this contribution becomes the property of IEEE
and may be made publicly available by P802.15

Sbmmson ET ‘David Davenport, GE Globel Research
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Project: IEEE P802.15 Working Group for Wireless Personal Area Networks (WPANs)

Submission Title: [Use cases of non-medical BAN applications]

Date Submitted: [12 Jan, 2008]

Source: [Eun Tac Won, Noh-Gyoung Kang, Seung-Hoon Park]

Company: [Samsung Electronies Co. Ltd.]

Address: [416, Mactan-3dong, Yeongtong-gu, Suwon-si, Gyeonggi-do, 443-742, Korea)

Voice: [+82-31-279-4960]
9-5130]
E-Mail: [ etwon@samsung.com |

Re:[]
Abstract: [Introduction for non-medical application of WBAN]

Purpose: [To encourage discussion]

Notice: This document has been prepared to assist the IEEE P802.15. It is offered as a basis
for discussion and is not binding on the contributing individual(s) or organization(s). The
material in this document is subject to change in form and content after further study. The
contributor(s) reserve(s) the right to add, amend or withdraw material contained herein.

Release: The contributor acknowledges and accepts that this contribution becomes the property
of IEEE and may be made publicly available by PS02.15

Sebmission Shde E T Won, N-G_Kanz, and SH. Park
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Project: IEEE P802.15 Working Group for Wireless Personal Area Networks
WPANs

Submission Title: [Zarlink response to 802.15 TG6 Call for Applications]
Date Submitted: [18 March, 2008]

Source: [Didier Sagan] Company [Zarlink]
Address [15822 Bernardo Center Drive, San Di
Voice:[+1 858 675-3400], FAX: :[+1 858 675-

Re: [a]

CA92127]
50]. E-Mail:[didier sagan

Abstract: [This document is Zaslink response to 802.15 TG6 Call for Applications]

Purpose: [This document is a response to P02.15 TG6 Call for Application on 18 Jan, 2008]

Notice:  This document has been prepared to assist the IEEE P802.15. It is offered as a basis
for discussion and is not binding on the contributing individual(s) or organization(s). The
material in this document is subject to change in form and content after further study. The
contributor(s) reserve(s) the right to add, amend or withdraw material contained herein.
Release:  The contributor acknowledges and accepts that this contribution becomes the
‘property of IEEE and may be made publicly available by P802.15

Sbmmon ET Dier Sagan, Zarik Semiconducior
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Project: IEEE P802.15 Working Group for Wireless Personal Area Networks
(WPANs

Submission Title: [Response to IG-BAN’s Call For Applications]

Date Submitted: [May, 2006]

Source: [Huan-Bang Li, Kenichi Takizawa, Bin Zhen, Kamya Yekeh Yazdandoost,,
Shinsuke Hara, and Ryuji Kohno]

Company Nlag%r;]al Institute of Information and Communications Technology

Contact: Huan-Bang Li.
Voice:[+81 46 847 5104, E-Mail: lee@nict.go.jp]
Angzﬁt):] [Discussions on some applications related to body area networks

Purpose: [To provide some application examples for BAN]

Notice: This document has been prepared to assist the IEEE P802.15. Itis
offered as a basis for discussion and is not binding on the contributing
individual(s) or organization(s). The material in this document is subject to
change in form and content after further study. The contributor(s) reserve(s)
the right to add, amend or withdraw material contained herein.

Release: The contributor acknowledges and accepts that this contribution
becomes the property of IEEE and may be made publicly available by P802.15.
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