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Introduction
The emissions requirements for the WCS band are specified in FCC order 12-130 [1].  In this contribution, simulation results are provided indicating the A-MPR necessary for 5 and 10 MHz LTE carriers in the WCS band to meet these emissions requirements.
New emissions requirements
[bookmark: OLE_LINK2][bookmark: OLE_LINK7]The FCC order [1] includes the following requirements for mobile and portable devices in Sections 24 and 25:

24. WCS mobile and portable devices operating in the WCS A and B Blocks and fixed WCS
CPE transmitting with an average EIRP of 2 Watts or less must attenuate their OOBE below the
transmitter power P as measured over a 1 megahertz bandwidth, by a factor of not less than
43 + 10 log (P) dB on all frequencies between 2305-2320 MHz and between 2345-2360 MHz
that are outside the licensed band(s) of operation, not less than 55 + 10 log (P) dB in the
2320-2324/2341-2345 MHz bands, not less than 61 + 10 log (P) dB in the
2324-2328/2337-2341 MHz bands, and not less than 67 + 10 log (P) dB in the 2328-2337 MHz
band. In addition, WCS mobile and portable devices must attenuate their OOBE below the
transmitter power P by a factor of not less than 43 + 10 log (P) dB in the 2300-2305 and
2360-2365 MHz bands, not less than 55 + 10 log (P) dB in the 2296-2300 MHz band, not less
than 61 + 10 log (P) dB in the 2292-2296 MHz band, not less than 67 + 10 log (P) dB in the
2288-2292 MHz band, and not less than 70 + 10 log (P) dB below 2288 MHz and above
2365 MHz.

25. Measurement Procedures. The Order on Reconsideration clarified that measurements of
the OOBE from WCS base, fixed, and fixed CPE stations and WCS mobile and portable devices
made over a narrower resolution bandwidth than 1 megahertz (e.g., 1 percent of the emission
bandwidth) must be integrated over the full measurement bandwidth of 1 megahertz to determine
compliance with the relevant out-of-band emissions limits. Specifically, compliance with the
part 27 WCS emissions limits rules 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 channel blocks at 2305, 2310, 2315, 2320, 2345, 2350,
2355, and 2360 MHz, a resolution bandwidth of at least 1 percent of the emission bandwidth of
the fundamental emission of the transmitter may be employed. A narrower resolution bandwidth
is permitted in all cases to improve measurement accuracy provided the measured power is
integrated over the full required measurement bandwidth (i.e., 1 MHz). 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.

The above requirements have been summarized in [2] and [3], and are given below:



· –13 dBm/(CBW*0.01) within +/-1 MHz from the channel edge
· –13 dBm/MHz over frequency range 2300-2320 MHz outside  of +/-1 MHz from the channel edge
· –25 dBm/MHz in the frequency range 2296-2300 MHz and 2320-2324 MHz
· –31 dBm/MHz in the frequency range 2292-2296 MHz and 2324-2328 MHz
· –37 dBm/MHz in the frequency range 2288-2292 MHz and 2328-2336 MHz
· –40 dBm/MHz for frequencies below 2288 MHz

As in [2], an additional constraint of -40 dBm/MHz is imposed for frequencies above 2332 MHz even though the -40 dBm/MHz requirement is only imposed above 2365 MHz in [1].

In addition to the new requirements, the following existing emissions requirements also apply:

· UTRAACLR1 = 33 dB
· UTRAACLR2 = 36 dB
· E-UTRAACLR = 30 dB
· The spurious emissions requirement above 1 GHz of -30 dBm/MHz from Table 6.6.3.1-2 of [1].
· The general spectrum emissions requirements in Table 6.6.2.1.1-1 of [1]
 
A-MPR Simulation Results
[bookmark: OLE_LINK8]Simulations were run for the following LTE carrier bandwidths and center frequencies:

· 5 MHz	  FC = 2307.5 MHz, 2312.5 MHz
· 10 MHz  FC = 2010 MHz
[bookmark: OLE_LINK4][bookmark: OLE_LINK9]
The impairments used in the simulations were the following:

· Modulator IQ image = -25 dB
· Modulator carrier leakage = -25 dBc
· Modulator CIM3 = -60 dBc
The operating point of the PA was set such that the UTRAACLR1, UTRAACLR2, and E-UTRAACLR requirements were just met with QPSK modulation and a full RB allocation for the given LTE carrier bandwidth.  In all cases, the operating point was determined by the UTRAACLR1 requirement of 33 dB.  No duplexer attenuation of emissions was assumed in the simulations.

No A-MPR was required for the 5 MHz LTE carriers with center frequencies FC of 2307.5 MHz and 2312.5 MHz, respectively.  A maximum A-MPR of 3 dB was required for the 10 MHz LTE carrier with a center frequency of 2310 MHz.  The A-MPR needed for the 10 MHz LTE carrier centered at 2010 MHz can be found in Figure 1.
Conclusion
Simulation results have been presented indicating the A-MPR needed to meet the emissions requirements specified in [1]. It is proposed that these simulation results be included when defining the A-MPR tables for the WCS band.
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Figure 1: A-MPR vs. resource allocation for a 10 MHz LTE carrier centered at 2310 MHz.
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