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1 Introduction

The WI for 64QAM HSDPA has been approved at RAN#34, [1]. 

This paper investigates the impact of impairments on throughput and proposes values for TX EVM levels considering the presence of receiver impairments to ensure that proper system performance for 64QAM modulation schemes is maintained. This paper investigates the impact of both TX and RX impairments on throughput. 

2 Discussion

A simulation set up based on the assumptions outlined in Annex A was used to investigate the TX and RX EVM impact (modelled as AWGN) on throughput. The simulations have been performed using a SNR look-up methodology described in Annex A. The presented results are thus not based on link level simulations with a fixed transport format, but rather what would be achieved with perfect link adaptation. Even if the absolute numbers thus are optimistic, the impact of TX and RX EVM on symbol SNR will be similar for a fixed transport format.
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Figure 1
: Simulation set up schema. 
Figure 2 shows the throughput performance in the presence of RX and TX EVM where RX EVM was set to be typically 7%. The curve indicates that 9% of TX EVM would be appropriate maintaining high throughput. Throughput without 64QAM (using QPSK and 16QAM only) is shown as the dashed lines for reference.
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 Figure 2: PA3 -Throughput as a function of TX EVM with receiver EVM of 7%.
Since the simulation results are based on average EVM, we need to re-consider the current EVM averaging for 64 QAM to avoid putting unnecessary stringent requirement. Therefore we propose to re-define the averaging interval from slot to frame basis for 64QAM.
3 Summary

In this paper we investigate the impact of transmitter and receiver impairments on throughput and conclude that 9% of TX EVM would be appropriate maintaining high throughput for 64QAM modulation scheme in DL.
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5 Annex A, Simulation assumptions 

· SNR look-up simulation procedure:

1. Generate several channel realizations for each Ior/Ioc.

2. For each channel realization, compute the achievable SNR after combining for a given receiver type.

3. The SNR for each channel realization corresponds to an optimal coding and modulation format with a certain information bits per symbol, that is obtained from a look-up table.

4. The resulting throughput is the average over all channel realizations.

· Channels

· Pedestrian A

· Conditions

· Ideal type 3 receiver

· Ec/Ior/code = -12.2 dB

· 15 codes with 10% overhead or

· 12 codes with 28% overhead

· Plots are made for 15 codes

· Rx EVM scales with instantaneous Rx power of slot

6 Annex B, Additional Simulations
The following plots repeat the simulation for the additional Rx EVM levels of 5%, 9%, and 12.5%.
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Figure 2. PA3 -Throughput as a function of TX EVM with receiver EVM of 5%.
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Figure 3.  PA3 -Throughput as a function of TX EVM with receiver EVM of 9%.
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Figure 4. PA3 -Throughput as a function of TX EVM with receiver EVM of 12.5%.
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