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1. Introduction

In reference [1] several items were presented to RAN WG4 which may have impact to specification 25.104 when using the HSDPA services.

In this paper we present signal Peak to Average Ratio behavior with different modulation schemes. The results seems to support the preliminary conclusions made in WG1 [2].

2. Simulation assumptions

To investigate the impact of power allocation, the HSDPA signal has been given a variable portion of the Node B power; -10dB, -5dB, and -1dB respectively. The spreading factor is fixed at 16 corresponding to the current HSDPA working assumption. The total Node B signal is composed of the following orthogonal components:

1. CPICH power at -10dB relative to total Node B power.

2. HSDPA power at {-1, -5, -10}dB relative to total Node B power. Up to 10 multi-codes have been tested with a spreading factor of 16.

3. User DCH power at -10dB power relative to total Node B power (spreading factor of 128).

4. Remaining power is allocated to MAI generated as 16 codes with different powers and a spreading factor of 128.

The transmit signal is processed in MATLAB. The different cases span the situation where the HSDPA signal is dominating to where a small part of the total Node B power is allocated to the HSDPA. Simulations are done over 8 10ms frames.

3. Results
The simulation results are grouped by three parameters:

1. The HSDPA power allocation.

2. The used modulation scheme according to current working assumption (QPSK, 16QAM).

3. The number of multi-codes applied.

The results for QPSK and 16QAM are shown in Figure 1 and Figure 2
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Figure 1 - Signal PAR characteristics of  the HSDPA QPSK schemes using different power allocations.
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Figure 2 - Signal PAR characteristics of  the HSDPA 16QAM schemes using different power allocations.

For all simulations, it is clear that an increased number of multi codes degrades the signal characteristics and the increase in 0.1% PAR is on the order of 1.5-2.5dB for the cases where the HSDPA power takes up to major part of the Node B power. For other cases, a change in the number of multi codes only lead to negligible signal changes since the power allocated to other codes is now more dominant. A comparison of the 0.1% PAR versus the number of applied multi codes is shown in Figure 3 - Figure 5. 

For high HSDPA power allocation and a low number of multi-codes, the difference between the QPSK and 16QAM schemes is quite significant, e.g. on the order of 1dB.
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Figure 3 - PAR results for high power allocation to HSDPA.
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Figure 4 - PAR results for medium power allocation to HSDPA.
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Figure 5 - PAR results for low power allocation to HSDPA.

4. Conclusions

The motivation for the existing requirements on out-of-band emissions and spurious emissions is given in [3] TS 25.942 chapter 14. The advent of new modulation schemes has no effect on this motivation. Because the envelope statistics of an HSDPA signal do not differ significantly from those of an ordinary WCDMA signal, there are no implementation reasons to change the emission limits.

The scenarios where base station transmit intermodulation plays an effect are discussed in TS 25.942 secion 4.4.2. These scenarios and their requirements do not change with HSDPA signals. As discussed above, there is no reason from the implementation side to change the requirements.

We propose that the existing requirements for the out-of-band emission limits, transmit intermodulation limits and the spurious emission limits for the Node B in specification 25.104 will not be changed because of the new modulation schemes.
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