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September 17, 2007 Ari Q. Fitzgerald
Partner

(202) 637-5423
AQFitzgerald@hhlaw.com

BY ELECTRONIC FILING

Ms. Marlene H. Dortch

Secretary

Federal Communications Commission
445 Twelfth Street, S.W.

Washington, D.C. 20554

Re: Ex Parte Notice of GE Healthcare
ET Docket Nos. 04-186 and 02-380

Dear Ms. Dortch:

This letter is to notify you of ex parte meetings that occurred on September 13, 2007,
between representatives of GE Healthcare (“GEHC”) and various Commission staff.
Participating in the meetings on behalf of GEHC were Neal Seidl, Lead System Designer,
Wireless, GEHC, and the undersigned, counsel to GEHC. Mr. Seidl and I met in separate
meetings with Amy Blankenship and Wayne Leighton of Commissioner Tate’s office; Julius
Knapp, Alan Stillwell, Bruce Romano, Ronald Chase, Geraldine Matise, Steve Jones and Hugh
Van Tuyl of the Office of Engineering and Technology; Angela Giancarlo of Commissioner
McDowell’s office; Renee Crittendon of Commissioner Adelstein’s office and Bruce Gottlieb of
Commissioner Copps’s office. During the meetings, the participants discussed GEHC’s
comments filed in the above-referenced proceedings, and the presentation attached hereto.
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Pursuant to Section 1.1206(b)(1) of the Commission’s rules, I am filing this notice
electronically in the above-referenced dockets. In addition, I am sending one copy of this notice
via e-mail to the Commission staff noted above. Please contact me directly with any questions.

Respectfully Submitted,
/s/ Ari Q. Fitzgerald

Ari Q. Fitzgerald
Counsel to GE Healthcare

Enclosure

cc: Amy Blankenship
Wayne Leighton
Julius Knapp
Alan Stillwell
Bruce Romano
Ronald Chase
Geraldine Matise
Steve Jones
Hugh Van Tuyl
Angela Giancarlo
Renee Crittendon
Bruce Gottlieb



TV White Spaces:
Medical Telemetry Considerations

GE Healthcare Monitoring Solutions

Presentation to the FCC %) W ; _
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GE Healthcare

GE Healthcare is a $17 billion unit of General
Electric Company. GE Healthcare employs more
than 46,000 people in more than 100 countries.
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GEHC Monitoring Solutions is an experienced industry leader in
the development of medical telemetry systems.

7700 (1982): Analog FM.

CDT (1989) / Apex-S (1995): Digital |
Channelized, Part 15 unlicensed 174-216 MHz. / 4 / } o (| ,
DT4000 (1990): Digital Channelized, Part 15 ‘ g / ol | |- ( ( ( .
unlicensed 174-216 MHz and Part 90 450-470

—

MHz. R
ApexPro CH (1999): Digital Channelized,
telemetry system operating under

Part 15 unlicensed 584-608 MHz and Part 95
WMTS 608-614 MHz.

PatientNet (2000) / ApexPro FH (2004): Bi-
directional frequency-hopping, Part 95 WMTS
608-614 MHz.

Enterprise Access (2007): 600-6000 MHz
multi-use distributed antenna system
supporting Part 95 WMTS telemetry in UHF and — )
L-bands. —~—
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Medical Telemetry Information

Continuous real-time monitoring of Electrocardiogram (ECG),
Pulse-Oximetry, Respiration, etc. Ten second time-to-alarm.
Generally safety-of-life.

Promotes accelerated patient recovery / better clinical
outcomes.

Increases the efficiency of healthcare delivery.

Hospitals and healthcare facilities are experiencing higher
patient acuities, as well as an aging patient population with
multiple health problems.

Use continues to expand to more patients, including more
critically-ill patients.

A 2005 report by Frost & Sullivan on the U.S. medical telemetry
market predicts an overall growth rate of 11.5% from 2005-
2011.




Medical Telemetry’s Unique Technucal

Characteristics

Wireless link lies between patient-worn data acquisition device and
processing / alarming monitoring station- interruption unacceptable.
Very low Power:

e Typical ERP -15 dBm

e Continual transmission for several days on two AA batteries

Sensitive Receivers:
e < -100 dBm sensitivity.
e Desensitization begins at -30 dBm

Employs distributed antenna system (DAS):
e Hundreds of antennas
e Hundreds of thousands of square feet

Capacity / Bandwidth Challenges with traditional channelized telemetry:

e UHF WMTS (TV channel 37) only - large frequency separation has
impeded the use of L-band (1.4 GHz) spectrum by these systems

e Full 6 MHz channel accommodates only ~240 patients

 No guard band between TV channels 36 / 38 - strong signals and
leakage reduce usable bandwidth
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Part 15 Medical Telemetry

Medical Telemetry operates in vacant TV channels in the 174-216 MHz and 470-668 MHz ranges.

Upon creation of the WMTS in 2000, the Commission recognized that medical telemetry users
would need time to transition to the new WMTS bands in a manner that would permit users “to
operate their existing systems as long as possible,” so as not to impose unnecessary financial
burdens on hospitals:

- Continued to grant equipment authorizations for an additional two years
- Allowed non - WMTS equipment to be sold and operated indefinitely

Large, unknown number of hospitals still operating Part 15 equipment and generally unaware of
potential TV white space rule changes.

Continued use of Part 15 medical telemetry has proven to be safe and reliable:

- Broadcast television and other licensed TV band operations (e.g., wireless microphones)
sparse and relatively static

- Substantial notification requirements imposed on broadcast television licensees
- Has been a valuable option for hospitals in addition to the WMTS band

Some large hospitals have begun exceeding capacity of WMTS with their legacy channelized
systems:

- Increased usage of medical telemetry

- Recent lifting of the freeze on high powered applications in the 460-470 MHz band,
which required movement of medical telemetry
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Proposed New TV Band Devices Pose
Several Threats to Medical Telemetry

Proposed TV band devices would interfere with existing low-
power medical telemetry in three distinct ways:

1. Co-channelinterference (Part 15 medical telemetry)

2. Interference from out-of-band spurious emissions
(WMTS and Part 15 medical telemetry)

3. Adjacent channel overload / desensitization (WMTS
and Part 15 medical telemetry)




Wireless Device Ubiquity Must be Considered

Wireless technologies / devices are rapidly becoming commonplace in
hospitals. Many wireless users do not know the frequencies on which
their devices operate. Hospitals have no ability or desire to keep out most
wireless devices.

Interference from “sea” of multiple sources would be aggregated. Effect
would increase with separation distance, offsetting some of the benefits
of increased path loss...




Effect of DAS Must be Considered

DAS aggregates interference. The number of antennas receiving
significant energy increases with separation distance, offsetting some of
the benefits of increased path loss...

At 5-20 meters
W 2-4 antennas dominate -

<

At 1-5 meters
one antenna

likel - At >100 meters 10-100
A w K antennas may receive
__ dominates. B ;

significant interference
(10-20 dB aggregation).
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Co-Channel Interference to Part 15
Medical Telemetry

Excluding new TV band devices from channel 37 only addresses co-channel
interference to WMTS. Numerous grandfathered Part 15 operations

remain at risk!

Due to very low power of medical telemetry, interference distance is
substantial - tens of kilometers under conservative analysis:

Distance at Which Co-Channel Interference (-110 dBm) Occurs
(path loss exponent = 3)

White Space Device
EIRP [mW]

Distance [km] for N receive antennas

N=1

N=10

N=20

N=100

4000

8.4

17.9

23

38

Conservative analysis:

1000

5.3

11.3

14.5

24

* Path loss exponent = 3

400

4

8.5

10.6

18

« Single transmitter

100

2.5

5.3

6.7

11.3

10

12

25

3.1

5.2

—> interference up to 38 km!

1

0.53

1.1

1.4

2.4

Recent eerrience with secondary Part 90 telemetry - initial three-year

freeze on

igh-power operations had to be extended three times - has

shown that more time will be required to raise user awareness and allow
transition away from Part 15 devices.
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Medical Telemetry Interference from
Proposed Device Spurious Emissions

Both Part 15 and WMTS medical telemetry operations are at risk from new TV band
devices operating close in space and frequency:

Distance at Which Spurious Emissions Interfere (-110 dBm) with
Telemetry Receiver
Spurious level yV/m @ Distance [m] for N receive antennas

Spurious < 5 uV/m @ 3m

A 3m N=1 N=2 N=4 N=10
to prevent interference 500 33 50 56 5
at 1 meter! 100 21 29 42 67
50 11 15 22 35
Q&) 10 2.2 3
5 1.4

Personal / Portable devices pose particularly serious threat, given ceiling-mounted
antennas - separations as little as 1 meter likely.

The lack of widespread interference from existing devices subject to 47 C.F.R.§ 15.209 (200
uV/m @ 3m) limit does not establish the sufficiency of that limit because no current
devices are intentional radiators with fundamental emissions near in frequency to WMTS.

Significantly more stringent spurious emissions limits are required: |EEE 802.22 has
stated that 15.209 limit is sufficient only if spurious emissions are not co- channel to victim
receiver and that otherwise 4.8 pyV/m @ 3m required.

Lacking an impractically aggressive fixed frequency external filter, the only prototype
transmitter submitted exceeded 200 pV/m in 14 adjacent channels (124 MHz2), despite
operating with fundamental emissions ~4 dB below the proposed limit!
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Medical Telemetry Receiver Overload
from Strong Adjacent Channel Signals

Both Part 15 and WMTS medical telemetry operations are at risk from new TV
devices operating close in space and frequency:

Distance at Which Adjacent Channel Overload / Desensitization (-

30 dBm) Occurs to Telemetry Receiver

White Space Device Distance [m] for N receive antennas
Ch 36 / 38 EIRP EIRP [mW] N=1 N=2 N=4 | N=10

<0dBmto prevent 4000 80 110 155 250
1000 40 55 80 125
overload at 1 meter! 400 26 - 50 80
© 100 12 18 24 40

e 10 4 5 8

g 1 1.2

To maximize the usability of scarce WMTS spectrum, default WMTS filters are flat
throughout TV channel 37 and roll off in TV channels 36 and 38. Special high cLuaIity
filtering imposes significant additional cost and results in the loss of some usable
WMTS spectrum (now used only at a few sites with strong TV channel 36/38 signals).

Hundreds of vulnerable medical telemetry systems installed in areas lacking strong
channel 36 / 38 TV signals!

Personal / Portable TV band devices pose particularly serious threat, given ceiling-
mounted antennas - separations as short as 1 meter likely.

{] 13
| imaginndion ot wark
k. /



Spectrum Sensing Alone is Ineffective
at Protecting Medical Telemetry

Prototype TV band devices had difficulty detecting low power narrow band
wireless microphones and weak TV signals at the fringes of coverage.
Cannot be relied upon to detect medical telemetry devices with -15 dBm
ERP!

Recent academic paper?! providing thorough analytical treatment of
sE‘ectrum sensing and its fundamental limitations found that when
shadowing and multipath fading are considered it may be impossible for a
single radio to perform robust sensing - even with infinite integration (scan)
times. Rather cooperative sensing by distributed radios is required.

The need for cooperative sensin%to overcome problems such as “hidden
node” has also been recognized by IEEE 802.22 taskforce.

The concept of short-range personal / portable TV band devices is
fundamentally incompatible with with effective cooperative / distributed
sensing due to high shadowing correlation of all nodes (poor “cognitive
footprint”).

L A. Sahai, N. Hoven, S.M. Mishra, R. Tandra, “Fundamental tradeoffs in robust
) spectrum sensing for oppartunistic frequency reuse,”
( " (http://www.eecs.berkeley.edu/~sahai/Papers/CognitiveTechReport06.pdf) 14
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Recommendations for Safe Use of TV
White Spaces

|aimit to professionally-installed, fixed devices - do not permit personal / portable
evices.

Adopt licensed (as opposed to unlicensed) regime to promote controlled use and
accountability.

Require fixed devices to register in a public database.

Required fixed ogerctors to notify nearby hospitals prior to commencing operations in
TV channels 7-46.

Delay any new operation in TV channels 33-35 for at least 1 year (until Feb 2010) to
allow users of Part 15 medical telemetry to become aware and plan transition.

Permanently prohibit new TV band operation in TV channels 36 and 38.

Establish appropriate spurious emissions limits (e.\%, |EEE proposal of 4.8 uV/m @ 3m)
for any emissions that may end up co-channel to WMTS.

If cognitive spectrum sensing is adopted, provide for “keep-out” beacons to augment
sensing.

Initial device certification should be performed by the Commission - not TCBs.
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