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1. Introduction

During the discussions on uplink enhancements, the peak-to-average (PAR) issue has been brought up. The PAR affects the dimensioning of the power amplifier and a back off is typically used to ensure that the power amplifier is within the linear region. The back off required limits the maximum average output power the UE may supply. This is mainly an issue in situations where the UE is transmitting close to its maximum output power, e.g., close to the cell border. Note that the portion of the cell where a certain data rate may be used commonly is limited by other reasons, e.g., restrictions on the maximum tolerable noise rise in the network. The efficiency of the UE power amplifier also depends on the PAR, although the relation between PAR and efficiency is implementation-dependent.

2. Results

The 99.9% PAR has been computed for 1, 2, or 3 DPDCH, with and without HS-DPCCH and E-DPCCH. The channelization codes used for DPCCH, DPDCH, and HS-DPCCH were all according to the Rel5 specifications and for E-DPCCH, Cch,256,2 on the I branch was used. Obviously, the PAR value depends on the power setting for the different channels. In Figure 1, the HS-DPCCH and E-DPCCH powers were set to –3 dB, and the DPDCH power was varied between 0 and 18 dB. All powers are relative to the DPCCH. These power levels are not necessarily the correct ones, but are used as examples of a reasonable setting. They are also in line with the powers used in [3], as are the PAR values obtained.

The case with 2 DPDCH is similar to the example in [1], and can exemplify either two DPDCH or one DPDCH for data with using 10 ms or larger TTI, and one DPDCH for data using 2 ms TTI. Obviously, in the latter case the best power setting for the DPDCHs may not be equal, which may have a slight impact on the PAR value in Figure 1. 
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Figure 1: 99.9% PAR values for different uplink configurations. The DPDCH/DPCCH power ratio for the reference channels in [4] are included for reference.

3. Conclusion

The 99.9% PAR impact due to one or two additional DPDCH and an E-DPCCH has been investigated. Depending on the number of DPDCHs added and the power setting, the PAR increase is typically in the order of 1-2 dB.
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