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September 25, 2006 
 

ELECTRONIC SUBMISSION 
 
Marlene H. Dortch, Secretary 
Federal Communications Commission 
445 12th Street, S.W. 
Washington, D.C.  20554 
 
    Re:  ET Docket No. 06-135  

RM-11271 
     Ex Parte 
 
Dear Ms. Dortch: 
 
 This is to inform you that, on Friday, September 22, 2006, in connection with the above-
referenced docket, Dr. Larry Stotts, Jim Nelson, Paul Stadnik, and Mark Johnson, all of 
Biotronik, Inc., and the undersigned, met with Julius Knapp, Bruce Romano, Alan Scrime, Ron 
Repasi, Gary Thayer, and Jamison Prime, all of the Office of Engineering and Technology.  The 
purpose of the meeting was to discuss the Commission’s NPRM in the above-referenced 
proceeding.  A copy of the presentation that was provided is attached hereto. 
 
 Please direct any questions regarding this matter to the undersigned. 

      Respectfully submitted, 

 
      Henry Goldberg 
      Attorney for Biotronik, Inc. 
cc: Julius Knapp 
 Bruce Romano 
 Alan Scrime 
 Ron Repasi 
 Gary Thayer 
 Jamison Prime 
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Meeting between FCC Office of 
Engineering and Technology and Biotronik

Regarding
Biotronik Comment to NPRM

Attendees from Biotronik
Dr. Larry Stotts – Executive VP Research & Development
Jim Nelson – Senior Director Technology Development

Paul Stadnik – Manager RF group
Mark Johnson – Director Marketing

Henry Goldberg – Attorney for Biotronik

September 22, 2006



Agenda

• Biotronik Proposal

• Comparison to NPRM

• LPLDC and LBT can co-exist in MICS BAND

• Discussion of NPRM

• Conclusion



Over 52,000 BIOTRONIK Home Monitoring Systems 
have been implanted in 25 countries worldwide

•• Over 11,000 BIOTRONIK Home Monitoring Systems have been implanteOver 11,000 BIOTRONIK Home Monitoring Systems have been implanted in the USd in the US

•• Pacemakers   ImplantablePacemakers   Implantable CardioverterCardioverter Defibrillator’s and CHF devices Defibrillator’s and CHF devices 

..with no reports of interference...with no reports of interference.

•• These implants have generated over 5 million successful transmiThese implants have generated over 5 million successful transmissionsssions



Cylos Received the Frost & Sullivan Design Award

„… BIOTRONIK's revolutionary technology will now allow for 
the wireless monitoring of patient device function without 
any effort on the part of the patient…

…incorporates closed loop stimulation CLS which is the first 
technology that is also keen to a patient's acute mental 
stress…

… these new features provide two of the most quality of life 
valuable benefits to any patient…“

•{J I: I-~'~~-



Strategic Implications

Recommendations

4,200 physicians from 78 countries recommend:

‘To identify abnormal devices earlier, manufacturers should 
expand use of wireless and remote monitoring 
technologies that can track the implants daily’.

These recommendations are in response to an analysis 
performed by the industry group AdvaMed, who found about 1 
percent of ICD’s have malfunctioned in 2005.

• earl ythm SocietY,;.



Biotronik Proposal: 
Submitted to FCC June 16, 2006

Create a Low Power Low Duty Cycle (LPLDC) Access method 
within the existing MICS Band.

•Low Power: 100 nW

•Low Duty Cycle: 0.1% as measured per hour

•Frequency: 403.65 MHz +/- 150 kHz

By comparison, the waiver parameters are:

•Same power

•Max of 10 transmissions of 280 ms per day (0.078% in 1 hour)

•Frequency: 403.65 MHz +/- 75 kHz



Benefits of this proposal

•Provides for a simple and efficient method to communicate 
basic trend data about the patient and device status.

•Can co-exist with the LBT access method which will be used 
for high data rate applications such as device implant, and 
in-clinic follow-up

•Provides a “beacon” channel which will simplify the use of 
LBT

•Maintains international coverage

•This allows patients to travel overseas

•Maintains ability to transmit medical event data currently in 
place within the MICS band



M
IC

S
 b

a
n

d
 ca

n
 su

p
p

o
rt m

u
ltip

le
 u

se
 ca

se
s

R
em

ote access: LP
LD

C
•

H
om

e or am
bulatory setting

•
E

arly w
arning

•
D

evice status
•

S
napshot of stored IE

G
M

•
Trend inform

ation
•

M
edical events

•
S

hort transm
ission

Im
plant and Follow

-up: LB
T

•
C

linic or hospital setting
•

D
evice interrogation

•
Large am

ounts of data
•

C
ontinuous 

com
m

unication (such 
as forIE

G
M

’s)

D
ual U

se

C
om

m
on

H
ardw

are

Trend D
ata

R
eal tim

e  continuous IE
G

M

B
oth use cases can exist on the sam

e frequency 
and in the sam

e device

t-' t-' ~N .!'J~
N """'-J N ...... N ""-.10
o 0 0 0 0 00
o 0 0 0 0 00

I I I I I I I e I
09/09/03~5

09/11/03 ~."'"09/13/03

09/15/03

09/17/03

09/19/03

09/21/03
-i

~. 09/23/03
Q:
~ 09/25/03

09/27/03

09/29/03

10/01/03

10/03/03

10/05/03

10/07/03

10/09/03

,.-/

1
,1111 II~
Ji N A 0"'0 CO ....., ....., ......

VlVlV1V10N V1
Vl Vl 0

Shock impedance [ohm]

------1-- l~Dfl. U~

'"."
~

+ "'"
~+::

'"...
'"...
'"~'J~

il ~ I I~
~

~; ~,..... ...
~...
'"'"
"'
:l~
".

"'""
'"....
.: I~~
N,-f"

"'""..
'"

:l~
""..

it1
,."

~
~

~J~

1;
trt ur~18 ~:.. 1~\

57 I



Initiation of RF session using LBT

LBT
Scans, and broadcasts on LIC for 5 seconds.

Session Begins
Listens on LIC for 5 seconds.
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Listens periodically until session begins

The result is additional RF transmissions during 
search and additional current drain from implant



Initiation of RF session using LPLDC “Beacon”

LBT with “Beacon”

External device

Implant
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Session Begins

Transmits on LPLDC Channel

Scans channels, hears ED
The result is a simplified search process, 
fewer transmissions and better implant 
longevity

Transmits on LIC



LPLDC Session: Can be used for Medical Events

Listens on LPLDC Channel

External device

Listens on LPLDC ChannelScan
Session Complete

L
D
C

Transmit

Implant

Transmits on LPLDC Channel

Re-transmissions up to the low 
duty cycle limit mitigate against 
losing data



LPLDC belongs in the MICS Band

•LPLDC provides:

–Less “clutter” in the MICS band

–Less complexity of implant design

–Less latency between request for communication and 
transmission of data

–Less power required by the implant

–Best technical solution for “dual use”

The result is smaller, less complex, and longer lasting devices

The low power involved and the nature of the home,  
ambulatory and clinic use make interference extremely 
unlikely.



Interference Analysis

•Interference between two or more LPLDC systems has been 
shown to be virtually non-existent. (As demonstrated by
Biotronik experience and presented in earlier FCC filings)

•RF analysis and simulation tools can be used to predict the 
probability of interference between LPLDC and LBT systems.

•The results of this analysis confirm that interference 
between systems using LBT and systems using LPLDC is 
extremely unlikely (probability on the order of 9 x 10-5)

•Mitigation techniques virtually eliminate any harmful effects 
of interference



Scenario:  LPLDC Implants

Patient

LP-LDC implants can be as close
as 2 meters  to the Physician's programmer.
Maximum separation is 10 meters.

2 meters

Physician's Office with
MICS LBT System

Waiting Room with
LP-LDC Implant Patients

100 nWUp to 10 LP-LDC
implants randomly
distributed in this
region.

100 nW

Physician's programmer
  randomly distributed
         in this region.

Interference

• Spectrum Engineering 
Advanced Monte Carlo 
Analysis Tool 
(SEAMCAT). 

• SEAMCAT is 
recognized as an 
accurate tool to 
analyze potential 
interference.



Simulation Parameters

Spectrum Engineering Advanced Monte Carlo Analysis Tool (SEAMCAT).

100%Physician’s programmer duty cycle

300 kHzChannel Bandwidth

-100 dBmReceiver Sensitivity

10MICS Channels available

Extended Hata (SRD) with 1 wallIndoor Path Loss Model

ValueSimulation Parameter

14 dBC/I for BER = 1 x 10-03

0 dBi, omni-directionalAntenna Gains

-95 dBmMonitoring System Threshold Power, as per FCC 95.628(a)(3)

100 nW, 0.1% duty cycleLPLDC Implant Power

100 nWLBT MICS Implant Power

25 uWPhysician’s Programmer Power

2 to 10 meters, randomDistance between waiting room patients and physician’s programmer

0.4 to 2.0 meters, randomDistance between patient and physician’s programmer

Up to 100Number of Transmitters



Sensitivity Analysis:  Number of Transmitters

• LPLDC implants as close as 2 meters to the LBT system.

• Even in the unlikely event of 100 LPLDC systems the probability of 
interference is small and isolated to 1 channel

• Zero probability of interference on other 9 channels.

# LPLDC Transmitters Probability of Interference
1 1.66 x 10-5

2 3.32 x 10-5

4 6.64 x 10-5

6 9.96 x 10-5

10 1.66 x 10-4

20 3.32 x 10-4

50 8.27 x 10-4

100 1.65 x 10-3



Sensitivity Analysis:  Transmitter Power

Transmitter Power Probability of Interference
100 nW 9.96 x 10-5

250 nW 1.41 x 10-4

1 µW 2.17 x 10-4

2.5 µW 2.82 x 10-4

25 µW 4.27 x 10-4

• 6 LPLDC Implants as close as 2 meters to the LBT system.

• Higher transmitter powers still have low probability of interference

• Zero probability of interference on other 9 channels.



Transmit Power Distribution:  MICS Channels

1 2 3 4 5 6 7 8 9 10

LPLDC

LBT

MICS Channel

LPLDC

LBT

dBm

LBT In-Band 
Spurious 

Emissions Limit

-40

-30

-20

-15

-25

-35

-45

The low power translates into the 9.96 x 10-5 probability of interfering with 
MICS users even if there are many LPLDC systems in the vicinity.



Mitigation

Mitigation in place at the device level will prevent any unlikely 
interference from creating a patient hazard

•Basic mitigation techniques already available in medical 
devices are effective:

–Retransmission of “missed” packets

–CRC checks with error correction 

–Fail-safe device operation will maintain device therapy in 
the event of loss of communication



Summary of LPLDC interference analysis

•Extremely low probability of interference on one channel

•Zero probability of interference on remaining 9 channels

•Much lower probability of interference to other MICS users 
than current LBT MICS devices.

•The proposed LPLDC power limit is less than the currently 
allowed in-band spurious emissions from LBT systems

•The nature of the MICS band requires that all systems 
include mitigation techniques. 

–These mitigation techniques will virtually eliminate any 
harmful effects of interference.

LPLDC can coexist on the same frequencies with 
LBT MICS systems.



Discussion of NPRM

It is in the public interest to allow LPLDC in the MICS band.

• LPLDC in the MICS band promote simplicity and flexibility

• LPLDC can be used for communication of medical events as 
defined in the existing MICS regulations

• Status of international MICS rules

–LPLDC within the MICS band is already allowed in Europe, 
Canada and Australia

–There are currently no proposals under consideration that 
would remove LPLDC from the MICS band



Conclusion

LPLDC in the MICS band provide many benefits to the medical 
community:

–Better access for RF enabled medical devices

–Improved therapy

–Improved longevity

–Simplicity of design

–Flexibility and efficiency of spectrum use

All of this is accomplished with

–Extremely low probability of interference and

–Virtually no probability of “harmful interference”.
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