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1
Introduction

FCC’s technical conditions for operating on the Wireless Communication Services (WCS) band are presented in [1]. This contribution focuses on the UE emissions, and the needed A-MPR to fulfil the spectral emissions mask.

2
Discussion
For FDD operation, the uplink spectrum is restricted to 2305-2315 MHz, and the corresponding downlink spectrum is 2350-2360 MHz. This document assumes regular power class 3 UE, i.e. maximum output power +23 dBm, and this sets the SEM to be as follows:

· –13 dBm/(CBW*0.01) inside the offset +/-1 MHz from channel edge
· –13 dBm/MHz over frequency range 2300-2320 MHz outside the +/-1 MHz offset from channel edge

· –25 dBm/MHz over frequency ranges 2296-2300 MHz and 2320-2324 MHz

· –31 dBm/MHz over frequency ranges 2292-2296 MHz and 2324-2328 MHz

· –37 dBm/MHz over frequency ranges 2288-2292 MHz and 2328-2336 MHz

· –40 dBm/MHz up to frequency 2288 MHz

To simplify the specification and A-MPR simulations, we used symmetric SEM so that at frequencies ≥2332 MHz, the tighter –40 dBm/MHz limit is applied. This mask is shown in the Figure 1:
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Figure 1: SEM and 10 MHz fully populated uplink carrier.
The simulated carrier bandwidths were 10 MHz centered at 2310 MHz, and 5 MHz centered at 2307.5 and 2312.5 MHz. The UE simulation performance assumptions were as follows:
· Modulator LO and IQ image suppression of 25 dBc.

· Modulator Counter IM3 suppression of 60 dBc.

· PA operating point calibrated for each CBW separately with fully populated QPSK carrier and 1 dB MPR. At the operating point, the ACLR and generic SEM requirements are just met, and this operating point is used for all resource allocations for that CBW. The limiting factor in calibration was always UTRAACLR1 (minimum 33 dB, as also seen in Figure 1).

· No extra attenuation was assumed due to duplex filter, i.e. flat 4 dB post PA losses were assumed over all frequencies.

In the simulation campaign, all legal resource allocations were simulated, and the emissions evaluated against the SEM. The required A-MPR was determined to pass the SEM evaluation. The results for 10 MHz CBW are shown in Figure 2. On the x-axis is the resource allocation start index, on the y-axis is the resource allocation length (in RBs), and the color denotes the required A-MPR.
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Figure 2: A-MPR vs. resource allocation for 10 MHz CBW, fc = 2310 MHz.
From the results it is evident, that some PUCCH overprovisioning is required for 10 MHz carrier (about 7 indexes), but the A-MPR is not very high for any allocation.

For 5 MHz carrier at either position, the PA model used in the simulation does not require any A-MPR. However we present the SEM margins for all resource allocations in Figure 3.
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Figure 3: SEM margins for 5 MHz CBW.
It can be seen, that although all allocations for 5 MHz CBW manage without A-MPR, for all allocation sizes there are positions that give less than 5 dB margin, and in some cases as low as 2 dB. The PA model represents the absolute minimum requirement used in RAN4, and therefore we expect real implementations to meet the SEM without A-MPR.

3
Conclusion
This contribution presents A-MPR simulation results for the WCS Band. For 10 MHz CBW, both PUCCH overprovisioning and a relatively simple A-MPR table is needed. The amount of A-MPR is up to 3 dB according to the simulations. For 5 MHz CBW, no A-MPR should be necessary for either center frequency.
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