Proposed FCC Rule Section 73.626 DTV Distributed Transmission

(a) General. (1) Licensees and permittees of digital television (DTV) facilities shall be
permitted to license and operate multiple transmitters on the channel assigned to them
according to the provisions of this section. Individual transmitters in such groups of
transmitters shall be termed ‘distributed transmitters,” and the networks in which they
operate shall be termed ‘distributed transmission networks.” Distributed transmitters
in a distributed transmission network shall be synchronized so as to transmit exactly
the same data as one another, with emitted symbols identical from transmitter-to-
transmitter. Timing of the emissions from different transmitters in a network may be
offset from one another in order to permit adjustment of the arrival times of signals
from the transmitters in a network at various locations within the network’s service
area. Delivery of data to the transmitters for transmission may be by any means,
including over-the-air relay.

(2) Throughout this section, the terms “Reference Service Contour” and “Reference
Interference Contour” are used. The Reference Service Contour is the F(50,90)
contour at the noise-limited service level defined in §73.622(e) that would be
calculated for a transmitter located at the reference point of the station, as defined in
paragraph (b) of this section, having the maximum power and antenna height
provided in §73.622(f) and operating with a non-directional antenna. The Reference
Interference Contour is the F(50,10) contour at the noise-limited service level defined
in §73.622(e) minus 15 dB that would be calculated for a transmitter located at the
reference point of the station, as defined in paragraph (b) of this section, having the
maximum power and antenna height provided in §73.622(f) and operating with a non-
directional antenna. The locations of all contours the calculation of which is required
by this section shall be determined using the methods described in §73.625(b).

(b)  Reference points for stations employing distributed transmission networks. (1) For
stations included in the initial DTV Table of Allotments and employing distributed
transmission networks, the geographic reference point, as used in various interference
and other calculations specified in this subpart, and as used in determining the
permitted locations for distributed transmitters as specified in paragraph (c) below,
shall be: (i) the reference point established for the station in the initial DTV Table of
Allotments, (i1) the location of single-transmitter facilities approved in the most
recent construction permit, whether or not licensed, or (iii) a reference point for
which application is specifically made for purposes of bounding the locations of
transmitters in a distributed transmission network, as provided in paragraph (b)(2) of
this section.

(2) When application is made by a station on an allotment included in the initial DTV
Table of Allotments, or otherwise already having authorization to construct DTV
facilities under provisions of this Part, specifically to establish a reference point for a
distributed transmission network, the application shall demonstrate that the reference
point has been selected so that, if a station were located there having the maximum
power and antenna height provided in §73.622(f) and operating with a non-directional
antenna, it would provide the required minimum signal level over the principal
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community as specified in §73.625(a).

(3) For DTV allotments not included in the initial DTV Table of Allotments, as
described in §73.623(d), the minimum geographic spacing requirements of that
section and the requirements for minimum signal level over the principal community,
as specified in paragraph (b)(2) of this section, shall be met with respect to the
locations of any geographic reference points proposed for the employment of
distributed transmission networks.

(c) Distributed transmitter locations and radiated power limitations. (1) All distributed
transmitters in a distributed transmission network shall be physically located within
the bounds of: (i) the Reference Service Contour of the distributed transmission
network or (ii) the Nielsen Designated Market Area (DMA) of the market in which
the station is located. Choice of the Reference Service Contour or the DMA
boundary shall be whichever is located farther from the reference point of the station
in the direction from the reference point through the location of the distributed
transmitter. The boundary of the DMA applicable to each distributed transmitter
shall be that which exists at the time of application for a construction permit for that
distributed transmitter.

(2) (a) The radiated power of each distributed transmitter shall be limited in each
direction so that the farthest extent of its F(50,10) contour, 15 dB below the noise-
limited service level specified in §73.622(¢e)(1), extends no farther from the network’s
reference point than does the Reference Interference Contour of the distributed
transmission network. (b) The radiated power and the antenna pattern of each
distributed transmitter situated outside the station’s Reference Service Contour shall
be further constrained so that 50 percent or greater of the population that it is
predicted to serve is located inside the DMA in which its reference point is situated.
The population served within and outside the DMA in which the station’s reference
point is located shall be that predicted to receive a field strength equal to or greater
than the noise-limited service level specified in §73.622(¢e)(1) and shall be determined
using the methods of OET Bulletin No. 69 Revision 1.

(3) A distributed transmission network shall provide over the entire principal
community to be served the minimum field strength required by §73.625(a)(1).
Multiple distributed transmitters may be used to provide the required minimum field
strength. When more than one transmitter provides the required minimum field
strength, the highest field strength from any transmitter in the distributed transmission
network predicted to reach each point in the principal community shall be used in
making the determination of adequate field strength at that point.

(d) Distributed transmitter power levels and antenna heights. The maximum effective
radiated power and the maximum antenna height of each distributed transmitter shall
be limited to the respective maximums provided in §73.622(f) for the channel on
which the station operates and the zone in which the transmitter is located.
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(e) Distributed transmission network service areas. (1) The service area of a distributed

®

transmission network is the geographic area within the union of the noise-limited
F(50,90) contours of all of the distributed transmitters in the network where the signal
strength from any distributed transmitter is predicted to exceed the noise-limited
service level, as specified in §73.622(¢e)(1). The noise-limited contour of each
distributed transmitter is the area in which the predicted F(50,90) field strength of that
transmitter’s signal, in dB above 1 microvolt per meter (dBu) as determined using the
method in §73.625(b), exceeds the levels specified in §73.622(¢e)(1). The union of the
noise-limited F(50,90) contours is the area encompassed by all of the contours of the
individual distributed transmitters taken together (the “distributed transmission
network service area”).

(2) Within the distributed transmission network service area, service is considered
available at locations where the signal strength of any one or more distributed
transmitters, as predicted using the terrain dependent Longley-Rice point-to-point
propagation model, exceeds the levels specified in §73.622(e)(1). For further
information on use of the Longley-Rice propagation model, see OET Bulletin No. 69
Revision I and §73.622(¢e)(2).

Interference from and to distributed transmission networks. (1) Determination of
interference from distributed transmission networks to other stations and from other
stations to distributed transmission networks, except as specified in paragraphs (f)(2)
and (f)(3) of this section, shall follow the requirements specified in §73.623(c).
These requirements shall include those with respect to the de minimis thresholds of
populations that may be affected, the predicted desired-to-undesired (D/U) signal
ratios that are the thresholds used for determining interference to exist, the assumed
use of directional receiving antennas, application of the Longley-Rice point-to-point
propagation model, channel relationships to which the D/U ratios apply, and
protection to be afforded Class A stations. The provisions of OET Bulletin No. 69
Revision I and later, which further describe application of the provisions of
paragraphs (f)(2) and (f)(3) of this section, also shall apply to the determination of
interference from and to distributed transmission networks.

(2) When calculating interference from a distributed transmission network to other
stations (whether those other stations use single transmitters or also use distributed
transmission networks), the predicted signal levels from the several distributed
transmitters in the network shall be aggregated at each geographic location analyzed
in the service area of the other station. Aggregation of the predicted signal levels
shall include the effects of receiving antenna discrimination individually applied to
the signals from each distributed transmitter in the network. Aggregation of the
signal levels shall be accomplished by converting the received signal levels to their
power equivalent values, summing the power equivalent values received from all
transmitters in the network after application of the receiving antenna discrimination
attenuation to each, and converting the resulting power equivalent value to the form
required to complete the necessary D/U ratio calculation for that location.

(3) When interference is calculated from other stations (whether those other stations
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use single transmitters or also use distributed transmission networks) to a distributed
transmission network, the geographic points at which interference is analyzed shall be
determined for the entire service area of the network defined according to the
provisions of paragraph (e)(1) of this section and not for individual distributed
transmitters in the network. Interference from each other station shall be determined
only once for each geographic point within the service area of the distributed
transmission network. In making calculations of the received signal levels at each
geographic point in the service area of the distributed transmission network, the
receiving antenna at each point analyzed shall be treated as pointing toward the
distributed transmitter calculated to deliver the strongest field strength to the
particular location. The signal level used for the desired signal in calculations of D/U
ratios at each location analyzed within the service area of the distributed transmission
network shall be that calculated at each location from the distributed transmitter
toward which the receiving antenna there is treated as pointing, without aggregation
of the signal levels from the other transmitters in the network.

(g) Distributed transmitter technical specifications. (1) While the signals of distributed
transmitters in a distributed transmission network are required to be synchronized, as
specified in paragraph (a)(1) of this section, there shall be no specific requirement for
the relative emission timing of the respective transmitters in the network. Licensees
are free to adjust the relative emission timing of their transmitters as necessary to
optimize the performance of their networks.

(2) Distributed transmitters shall follow the requirements of §73.622(g) with respect
to maintenance of frequency offsets from analog stations operating on the lower
adjacent channel.

(3) Distributed transmitters shall comply with the requirements of §73.622(h) with
respect to the attenuation of emissions on frequencies outside the authorized channel
of operation.

(4) Distributed transmitters shall include a means for individual identification of their
signals, notwithstanding the requirement that they be synchronized and carry the
same data in their transmissions as all other distributed transmitters in the same
distributed transmission network. The means for individual identification of the
signals of distributed transmitters shall be inclusion in their emissions of a buried
spread spectrum signal having symbols synchronized with the symbols of the primary
signal, having the same spectral shape as that of the primary signal, and capable of
operating continuously without causing interference to the primary signal. The
insertion level of the spread spectrum signal shall be such as not to cause interference
with the primary signal during periods of station programming operations; higher
levels may be used at other times. The spread spectrum signal shall be capable of
carrying an identification code 24 bits in length, which code shall be divided into 12
bits of network identification and 12 bits of transmitter identification information.
The spread spectrum code shall not be transmitted during the data field
synchronization data segments of the primary signal. The spread spectrum code shall
be capable of carrying modulation data at a rate matching the data field rate of the
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primary signal by inversion of the code on data field boundaries, and carriage of data
of any sort on the identification signal is expressly permitted.

(h) Distributed transmitter licensing procedures. (1) An application for the first
distributed transmitter in a distributed transmission network shall specify the
reference point to be used for the network. Choices for the reference point shall be:
(1) the location of the reference site included in the initial DTV Table of Allotments,
(i1) the location of the site included on the most recently approved construction permit
for the station, or (ii1) a new proposed reference point. In the cases of the locations of
the initial reference site and of the site of the most recently approved construction
permit, the use of the requested reference point shall be approved automatically. In
the case of a request for a new reference point, the use of the requested reference
point shall be approved upon a showing that it meets the criteria established in
paragraph (b)(2) of this section.

(2) Either an existing licensed transmitter or an approved construction permit facility
may be converted to a distributed transmitter in a distributed transmission network. If
such a transmitter is to be used in a distributed transmission network, it shall be the
first distributed transmitter for which application shall be made. Such a transmitter
need not be located at the reference point of the distributed transmission network.
Application for conversion of an existing licensed transmitter or an approved
construction permit facility to a distributed transmitter shall be granted automatically.
If an existing licensed transmitter is not to be used as part of a distributed
transmission network, its operation must be ceased when the first distributed
transmitter in the distributed transmission network begins regular operation.
Operation of an existing licensed transmitter that is not to become part of a distributed
transmission network may continue during periods of testing of the distributed
transmission network so long as both the existing licensed transmitter and the
distributed transmission network are not operated at the same time.

(3) An application for a new distributed transmitter shall include the network
identifier assigned to the associated distributed transmission network according to the
provisions of paragraph (h)(4) of this section, unless the transmitter is the first
distributed transmitter in the network. In the case of the first distributed transmitter in
a distributed transmission network, the Commission shall assign the network
identifier according to the provisions of paragraph (h)(4) of this section. In addition,
the application shall include all the information required to be supplied for a single-
transmitter facility with the following exceptions and additions: (i) The application
shall contain a certification that the location of the proposed distributed transmitter
meets the requirements of paragraph (c)(1) of this section. (ii) The application shall
contain a certification that the 26 dBu F(50,10) contour of the proposed distributed
transmitter meets the requirements of paragraph (c)(2) of this section. (iii) The
application shall contain a showing that the distributed transmission network, with the
inclusion of the proposed distributed transmitter, meets the interference analysis
requirements of paragraphs (f)(1) and (f)(2) of this section. It is permissible to
provide one interference showing including all of the distributed transmitters then
planned for a distributed transmission network, so long as the distributed transmitter
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covered by the application as well as all previously applied for or existing distributed
transmitters are included in the analysis. If it is planned to delete any distributed
transmitters from a distributed transmission network, the required showing may show
the interference analysis of the network as it will exist after completion of the
proposed changes.

(4) Upon granting the first application for a construction permit for a distributed
transmitter in a new distributed transmission network, the Commission shall assign a
network identifier code to be used in identification of the transmitters in that network,
as provided by paragraph (g)(4) of this section. The network identifier code shall be
12 bits in length and shall be expressed as the characters “0x” followed by three
hexadecimal characters. Assignment of network identifier codes shall be made in
order starting from value 0x000. The 12-bit length of the network identifier code
allows for 4,096 network identifier code assignments. Since uniqueness of the
network identifier code is only required on a channel-by-channel basis, should the
4,096 codes initially available all be assigned, then assignment of codes shall
continue on an individual channel basis, with uniqueness of assigned codes
maintained on each channel.

(5) A transmitter identifier code unique within its distributed transmission network
shall be assigned to each distributed transmitter as provided in paragraph (g)(4) of
this section. The transmitter identifier code shall be 12 bits in length and shall be
expressed as the characters “0x” followed by three hexadecimal characters. The 12-
bit length of the transmitter identifier code allows for 4,096 transmitter identifier code
assignments within each network. Assignment of transmitter identifier codes shall be
made in accordance with requests from applicants included in construction permit
applications so long as the values requested are unused in the network in which the
proposed distributed transmitters will operate. Existing single transmitters converted
to distributed transmitters and automatically granted such a conversion, as provided in
paragraph (h)(2) of this section, shall be assigned the transmitter identification code
value 0x000. When a distributed transmitter is deleted from a network, its transmitter
identification code shall not be reused unless a distributed transmitter is reestablished
at the same geographic coordinates, in which case reassignment of the same
transmitter identification code shall be permitted.

Distributed transmitter identification. (1) Distributed transmitters operating as part
of a distributed transmission network shall be identified by insertion of the buried
spread spectrum signal described in paragraph (g)(4) of this section. The spread
spectrum signal shall carry the code for network identification assigned according to
paragraph (h)(4) of this section and the code for transmitter identification assigned
according to paragraph (h)(5) of this section.



