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Band
Dear Ms. Dortch:

Attached please find a petition for rulemaking by Lockheed Martin Corporation. This
petition is being filed with the Secretary pursuant to 47 C.F.R. §1.401. Please contact Giselle
Creeser at 703-413-6983 with any questions.

Respectfully submitted,

Jennifer A. Warren
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The rule changes requested by Lockheed Martin would enable investment and development of
commercial RFID applications in these growth areas — and many others.

By adopting the proposed rule changes, the FCC can enable a new generation of low
power 433 MHz devices that will have measurable advantages in overall performance and a
wider range of applications than devices that are allowed under the current rules. Adoption of
the rule changes will enable more robust asset tracking capabilities, which are already heavily
used in various fields including pharmaceutical, manufacturing, and U.S. government
applications, as well as emerging wireless applications such as traffic and utility monitoring.
The proposed rule also will reduce latency times for the initiation of transmissions, allow for
asynchronous two-way communications between devices, and enable use of a second or third
channel for duplex operation, negotiation of encryption modes, or other supervisory functions.

These proposed changes are critical for supporting modern, robust communications
protocols, such as IEEE 802.15.4, that will enable important efficiency and security
improvements and result in innovative new solutions.® For example, the existing RFID rules
were created before the wide adoption of modern contention management methods to avoid
harmful interference, such as the “listen before talk” (“LBT”) technology currently used by Wi-
Fidevices. As a result, the existing rules rely on the use of long silent periods for devices, which
is less spectrally efficient than what current technology permits and limits the scope of potential
RFID operations that would implement bidirectional communications between devices. Long
quiet times also create latency that can result in assets moving out of range before

communications are complete, thus undermining the value of the use of RFID systems.

8  See IEEE 802.15 WPAN™ Task Group 4 (TG4), http://www.ieee802.org/15/pub/TG4.html.
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Appendix A: Proposed Rule Change

15. XXX Operation in the band 433.050—434.790 MHz.

(a) Operation under the provisions of this section is restricted to devices that use radio frequency
energy to identify, locate, monitor and track commercial assets. Two-way operation is permitted
to allow interrogation, reception, and exchange of data to and from devices. Devices operated
pursuant to the provisions of this section shall not be used for voice communications.

(b) The field strength of any emissions radiated within the specified frequency band shall not
exceed 57,700 microvolts per meter measured at a distance of 3 meters with a resolution
bandwidth of 100 kHz. The emission limit in this paragraph is based on measurement
instrumentation employing a peak detector. The averaging methods of §15.35 may not be applied
to field strength measurements in this rule. A silent period of 1 second minimum duration must
be initiated every 10 seconds or less to allow access by other devices. After any silent period of
1 second or more, a Listen-Before-Talk period of one millisecond must precede the next
transmission.

(c) Devices that have not transmitted for one second or greater shall employ a Listen-Before-
Talk (LBT) feature so as not to initiate a transmission when other services are attempting to
transmit in this band. A listen period is required before any transmission following a silent
period of 1 second or greater. The minimum duration of the listen period is 1 millisecond, during
which the device shall measure received signal strength of any external transmissions and
compare the value with the threshold given by Table 1. The received signal strength shall be
measured within the device’s nominal receiver bandwidth.

Nominal Receiver bandwidth { LBT Threshold
100 kHz -80 dBm
200 kHz -77 dBm
500 kHz | -73 dBm
Table 1

The LBT threshold defined in Table 1 assumes antenna gain of 0 dBi. If the device uses an

antenna of different gain, the correction offset must then be applied to above specified
thresholds.

If no external transmissions are detected at or above the levels specified in Table 1 during the
LBT period, the device’s next transmission must follow within 5 milliseconds. If another
transmission is detected at or above the levels specified in Table 1 during the LBT period, the
device must inhibit its transmission and insert a 1 second delay before its next attempt to



transmit. Every subsequent attempt by the device to transmit shall employ the LBT feature
described in this paragraph.

(d) When two devices are engaged in bidirectional communication session, the initiating
transmitter must employ the LBT feature described in paragraph (c), and the responding device
may omit the LBT requirement for low-latency acknowledgment of packet receipt.
Communications between the two devices may continue without employing the LBT feature for
a total of 10 seconds combined. Every subsequent communication session by devices engaged in
bidirectional communications must be preceded by a silent period of at least one second and
employ the LBT feature described in paragraph (c).

(¢) The bandwidth may be divided into channels which may transmit sequentially or
simultaneously, provided that the total EIRP across the full bandwidth does not exceed 3
milliwatts. The power spectral density shall not exceed 1 milliwatt (0 dBm) when averaged over
any 200 kHz interval within the band from 433.050 MHz to 434.790 MHz. Channels may be
aggregated to permit higher data rate modulation methods.

(f) The field strength of emissions radiated on any frequency outside of the specified band shall
not exceed the general radiated emission limits in §15.209.

(g) In the case of radio frequency powered tags designed to operate with a device authorized
under this section, the tag may be approved with the device or be considered as a separate device
subject to its own authorization. Powered tags approved with a device under a single application
shall be labeled with the same identification number as the device.

(h) To prevent interference to Federal Government radar systems, operation under the provisions
of this section is not permitted within 40 kilometers of the following locations:

DoD Radar Site Latitude Longitude
Beale Air Force Base 39°08'10" N 121°21'04" W
Cape Cod Air Force Station 41°45'07" N 070°32'17" W
Clear Air Force Station 64°55'16" N 143°05'02" W
Cavalier Air Force Station 48°43'12" N 097°54'00" W
Eglin Air Force Base 30°43'12" N 086°12'36" W

(i) As a condition of the grant, the grantee of an equipment authorization for a device operating
under the provisions of this section shall provide information to the user concerning compliance
with the operational restrictions in paragraph (h) of this section.
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