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March 15, 2010

Marlene H. Dortch, Secretary

Federal Communications Commission
Office of the Secretary

445 12th Street, SW

Washington, DC 20554

Re: WT Docket 06-150
PS Docket 06-229
GN Docket 09-51

Dear Ms. Dortch:

Pursuant to Section 1.1206(b)(2) of the Commission’s Rules, this is to notify you that on Friday
March 12, 2010 Peggy Matson, Jeff Anderson, Jim Krammen, Rob Kubik and I, all with Motorola, met
with Stagg Newman, Walter Johnston, Jon Peha, Pat Amodio, Behzad Ghaffari, Ziad Sleem, Ahmed
Lahjouji, Kurian Jacob, Yoon Chang and Jerry Stanshine of the Commission staff regarding the above
captioned proceedings.

During the meeting we discussed the attached slides related to public safety requirements for a
broadband network and a comparison of the capacity of a network deployed with a total of 10 megahertz
of spectrum compared to a network with a total of 20 megahertz of spectrum. As shown in the attached
slides, a network deployed using a total of 20 megahertz of spectrum is necessary to support video of
sufficient quality to meet the tactical requirements of public safety. A network using a total of 10
megahertz has limited ability to support even low quality video, particularly toward cell edge.

Pursuant to the Commission’s Rules, one copy of this notice is being filed electronically with the
Commission. If you require any additional information please contact the undersigned at (202) 371-
6953.

Sincerely,

/s/ Steve B. Sharkey

Steve B. Sharkey
Senior Director, Regulatory and Spectrum Policy
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Capacity Requirements
For
Public Safety Incident Scene Video



There Are Many Advantages Of A 10+10 Block Of Spectrum
(e.g. PSST Block + D Block), As Compared to 5+5 Only



We review two “incident location” scenarios:
Incident at the edge
Incident where capacity is at the average of a cell’'s throughput

We make the comparison between two LTE system scenarios:
5+5 MHz (e.g. PSST Block Only)
10+10 MHz (e.g. PSST Block and D Block)

The capacity constraint is in the uplink. We look only at the uplink.

The immediacy of video transmissions is critical.

As documented in reports on the Minneapolis Bridge Collapse, and
numerous other less-infamous incidents (e.g. burning building).

Immediate video transmission requires a fixed (wired or point-to-point
wireless) camera solution (not possible for most incidents) or
transmission on a pre-deployed Public Safety network.



Design For The Worst Case, Not Just For Day-To-Day




Scenario #1: Incident with Video Near The Cell's Edge



LTE Uplink Channel Capacity

5+5, at full load (kbps) 10+10, at half load (kbps) 10+10, at full load (kbps)
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] .. : 5+5 (full load) edge throughput: 317 kbps
Definitions and Assumptions:

+Cell edge is based on the 3GPP definition of cell edge... any point in the cell whose SNR (signal-to-noise ratio) is worse than 95%
of the other points in the cell. 5+5 full load cell edge is at -7 dB SNR.

+»Site count is the same whether 5+5 or 10+10, for this analysis.

ssAssumes 6 dB IOT (Interference Over Thermal) on the uplink for 5+5 full load and 10+10 full load. Assumes 3 dB IOT on the
uplink for 10+10 half load.

«*Assumes 2 antennas on every base. Assumes optional 64 QAM mode is not supported.
s*Uses 3GPP TR 36.942 Shannon channel capacity estimation.



Load: Video Cameras
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video samples prepared using x264, with a real-time profile, @ 30 frames/sec, using content typical of a public safety incident scene
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QVGA: 320x240 - VGA: 640x480 1.2 MP: 1280x960 - 1.2 MP: 1280x960

video samples prepared using x264, with a real-time profile, @ 30 frames/sec, using content typical of a public safety incident scene



If P.S. (e.g. the EOC) wants to do any remote decision-making, then
V3 or V4 video streams are required.

V2 video streams can be useful, outside of decision-making (e.g. to
identify activity).

The usefulness of V1 video streams from an incident is very
limited.



The Capacity At The Edge
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http://compass.mot.com/doc/329137294/accident.V1.160x120.128.wmv
http://compass.mot.com/doc/329137294/accident.V2.320x240.384.wmv
http://compass.mot.com/doc/329137294/accident.V3.640x480.1152.wmv

The Possiblilities At The Edge
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http://compass.mot.com/doc/329137294/accident.V2.320x240.384.wmv
http://compass.mot.com/doc/329137294/accident.V3.640x480.1152.wmv

V2 Situational Awareness Video ONLY Available

With 10+10 Contiguous When At The Edge With Full Load
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http://compass.mot.com/doc/329137294/accident.V2.320x240.384.wmv
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Scenario #2: Incident with Video But NOT On The Edge
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LTE Uplink Channel Capacity
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Definitions and Assumptions:

+Cell average (average throughput) comes from Motorola 3GPP submittals based on LTE simulations. We have estimated the 5+5
full load cell average to be at approximately 8 dB SNR.

+»Site count is the same whether 5+5 or 10+10, for this analysis.

ssAssumes 6 dB IOT (Interference Over Thermal) on the uplink for 5+5 full load and 10+10 full load. Assumes 3 dB IOT on the
uplink for 10+10 half load.

s*Assumes 2 antennas on every base. Assumes optional 64 QAM mode is not supported.
s*Uses 3GPP TR 36.942 Shannon channel capacity estimation.



The Capacity At The “Average”
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http://compass.mot.com/doc/329137294/accident.V1.160x120.128.wmv
http://compass.mot.com/doc/329137294/accident.V2.320x240.384.wmv
http://compass.mot.com/doc/329137294/accident.V3.640x480.1152.wmv
http://compass.mot.com/doc/329137294/accident.V4.1280x960.3456.wmv

The Possibilities At The “Average”
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Four V3 Video Streams Or A Single V4 Stream ONLY Available
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Future Public Safety Demand Grows Faster than
Future LTE Enhancements
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1) V3 and V4 video streams provide the most value at an incident

2)

3)

scene. While V2 streams have some value for situational
awareness, V1 streams have little to no value at an incident
scene.

5+5 is insufficient to support P.S. use of video for incident scene.

Contiguous 10+10 supports incident scene video well, with limited
capability all the way out to the edge.



Back Up
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The original video clip:
— Acquired from the Pond5 Stock Video Footage archive:

— Purchased royalty-free license from Pond5.

— Original has a color space of YUV4:2:0, a resolution of 1920x1080i (interlaced), and a frame rate of 29.97 FPS
(frames per second).

Subsequent V1/V2/V3/V4 video clips:

— Resolution (original was deinterlaced to 1920x1080p, then scaled to the following target resolutions using a
Lanczos filter):
e V1 (100 kbps): 160 x 120 (SQVGA) pixels
N .,\\\Q’@(@ & V2(400 kbps): 320 x 240 (QUGA) pixels

,g\:o@é\ Q’.&\e e V3 (1.2 Mbps): 640 x 480 (VGA) pixels
& & » V4 (3.5 Mbps): 1280 x 960 (1.2 MP) pixels

¥ — Encoding and Compression:

+ All streams were encoded with H.264 Baseline Profile in a real-time configuration (e.g. no multi-pass, no b-frames, etc.).

(Better compression can be obtained using a non-real-time encoder configuration, but this would not be representative of a
live video use case.)

e Actual encoder used was x264 (a well respected open source implementation of H.264).

Standards:

— No quantitative video quality standard for Public Safety incident scene exists today.

— The DHS Project VQIPS (Video Quality in Public Safety) is currently identifying target use cases and missions
for video in public safety, and aims to define respective quantitative quality standards.

— Motorola is represented in VQIPS.


http://www.pond5.com/stock-footage/361778/overturned-car-accident-scene-on-highway-with-fire-trucks-and-police.html
http://www.pond5.com/stock-footage/361778/overturned-car-accident-scene-on-highway-with-fire-trucks-and-police.html
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