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This contribution provides a view (as interpreted by BellSouth Cellular Corp) of the current FCC rules concerning radio limits both in and out of licensed spectrum in the 1.9 GHz. band.  This is intended for information and we believe it to be correct at this point in time; however, please be advised that some concepts, incorporated in this document, are subject to individual interpretation of the US Government FCC Rules and Regulations.  

This information is being provided for the benefit of the 3GPP RAN WG 4 members, and is subject to change, modification and updating.  

FCC Limits on Unwanted Emissions for U.S. PCS Transmitters

Introduction

The FCC limits the emissions that a PCS operator may emit outside of its licensed PCS frequency block. For example, a PCS base transmitter licensed in the B-block (1950 – 1965 MHz) is limited in the level of emissions that may be transmitted below 1950 MHz and above 1965 MHz. Within a licensee’s own frequency block, there is no FCC-mandated emission mask.  A PCS operator may emit any type or shape of signal it desires, be it a standardized technology (IS-136, GSM, etc.) or any other type of transmission, including analog or even morse code. In-block transmissions need only conform to regulations regarding transmit power (100 W max. for base stations), EIRP (1640 W max. for base station antennas below 300 meters), and unwanted emissions falling outside of the licensed block.  Mobile stations are limited to 2 Watts EIRP.

Out-of-Block Emissions

Emissions outside of the PCS operator’s licensed frequency block are called out-of-block emissions. The FCC has established limits on out-of-block emissions to keep two PCS operators operating in different blocks from interfering with each other. The same limits apply to both base and mobile stations. The limits are expressed in total power within a specified measurement bandwidth, they are not with respect to carrier power (i.e., they are not expressed in dBc). The FCC allows –13 dBm of out-of-block emission power within a measurement bandwidth of BW, where the value of BW depends on the distance (in frequency) outside of the PCS block:

Out-of-Block Emissions within 1 MHz of the Licensed PCS Block

For unwanted emissions falling within 1 MHz of the edge of the licensed PCS block (1949 – 1950 and 1965 – 1966 MHz in the above example), BW must equal at least 1% of the emission bandwidth of the fundamental emissions. The emission bandwidth is defined as the –26 dB points of the emitted signal. For example, a typical GSM spectrum falls to 26 dB below its peak value outside of a bandwidth of approximately 328 kHz. The FCC requirement then translates into the following for a GSM transmitter: No more than –13 dBm of power may fall within a measurement bandwidth of at least 3.28 kHz, when the measurement is made at a frequency that is within 1 MHz of the licensed block edge. The same requirement applies to GSM base and mobile transmitters, even though the base transmitter is usually transmitting significantly higher power.

For reference, the emission bandwidth for IS-95 is approximately 1420 kHz, and is approximately 34 kHz for IS-136 (as measured by BellSouth).

Out-of-Block Emissions Beyond 1 MHz of the Licensed PCS Block

For unwanted emission falling outside of the 1 MHz immediately adjacent to the licensed block (below 1949 MHz and above 1961 MHz, in the above example), BW must equal at least 1 MHz, regardless of the nature of the fundamental emission.

Emissions at Geographic Service Are Boundaries

The FCC constrains the strength of emissions at the geographic boundary of a licensee’s service area. The limits apply to the strength of the fundamental emission. The FCC field strength limit is +47 dBμV/m. If this field strength were intercepted by an omnidirectional antenna, the output at the terminals of the antenna would be approximately  –96 dBm (= E2/Z0)

Conclusion

The FCC does not mandate any spectrum masks for 1900 MHz PCS transmissions inside an operator’s licensed PCS block. The FCC limits apply only to out-of-block emissions. The base station transmitter output power is limited to 100 Watts/carrier.  The EIRP is limited to 1640 Watts/carrier (for antennas below 300 m).  Field strength limits apply to the fundamental emission measured at the geographic boundary of a licensee’s service area.

Annex A  FCC Rules
The FCC rules regarding unwanted PCS emissions are excerpted here from the U.S. Code of Federal Regulations.

Code of Federal Regulations

Title 47

§ 24.238  Emission Limits

(a) On any frequency outside a licensee’s frequency block, the power of any emission shall be attenuated below the transmitter power (P) by at least 43 + 10 log(P) dB.

(b) Compliance with these provisions is based on the use of measurement instrumentation employing a resolution bandwidth of 1 MHz or greater. However, in the 1 MHz bands immediately outside and adjacent to the frequency block a resolution bandwidth of at least one percent of the emission bandwidth of the fundamental emission of the transmitter may be employed. The emission bandwidth is defined as the width of the signal between two points, one below the carrier center frequency and one above the carrier center frequency, outside of which all emissions are attenuated at least 26 dB below the transmitter power.

(c) When measuring the emission limits, the nominal carrier frequency shall be adjusted as close to the licensee’s frequency block edges, both upper and lower, as the design permits.

(d) The measurements of emission power can be expressed in peak or average values, provided they are expressed in the same parameters as the transmitter power.

(e) When an emission outside of the authorized bandwidth causes harmful interference, the Commission may, at its discretion, require greater attenuation than specified in this section.

The FCC rules regarding emission limits at the geographic service area boundary are:

§ 24.236  Field Strength Limits

 The predicted or measured median field strength at any location on the border of the PCS service area shall not exceed 47 dBμV/m unless the parties agree to a higher field strength.

Annex B  U.S. PCS Band Frequency Plan

The licensed PCS band in the U.S. covers 1850 – 1910 MHz and 1930 – 1990 MHz. Usually the base stations transmit in the upper band, and the mobile stations transmit in the lower band. This is not a requirement, however. The band has been divided into six paired frequency blocks, and each PCS license covers one frequency block in one geographic service area. The frequency blocks are:
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