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1 Introduction

The WI for 16QAM and MIMO for HSDPA are expected to be part of release 7. 

This paper investigates the impact of impairments on throughput and proposes values for TX EVM level considering the presence of receiver impairments to ensure that proper system performance for 16QAM modulation plus MIMO 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 results are based on link level simulations. 
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Figure 1
: Simulation set up schema. 
For Pedestrian A and ideal channel estimation, the throughput performance for various EVM levels at TX and RX are shown in the figure 2 below. 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 12.5 % of TX EVM would be appropriate maintaining high throughput, which means that the current EVM requirement for 16QAM without MIMO is also applicable for 16QAM and MIMO.
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Figure 2: PA3 -Throughput as a function of TX EVM with receiver EVM of 7%.
3 Summary

In this paper we investigate the impact of transmitter and receiver impairments on throughput and conclude that the current EVM requirement of 12.5 % for 16 QAM without MIMO is also applicable for 16QAM and MIMO.
4 Annex A, Simulation assumptions 

· Tx & Rx Impairments (EVM) modeled as AWGN

· 2 uncorrelated noise sources at Tx

· Noise scaled by channel

· 2 uncorrelated noise sources at Rx
· Impairment noise adds to Rx thermal noise

· Scales with total instantaneous received signal power on each Rx

· Compute per-stream receiver output SINRs then map to data rates 

· Plot 50th (median) and 90th percentile sum data rates based on 1,000 channel realizations
· Precoding selection for D-TxAA: maximize power for stream #1

· AWGN and Pedestrian A channels

· AWGN: static unitary channel models dual-polarized antenna setup

· PedA: uncorrelated fading between all Tx-Rx pairs
· 15 codes, maximum 16-QAM

· Peak rate 28.8 Mbps (14.4 Mbps for RxDiv)

· 70% power allocated to HSDPA

· 30% overhead power

· 10% pilots (5% on each Tx)

· 18% voice in CL-1 transmit diversity

· 2% control (all on Tx #1)

· D-TxAA GRAKE receiver

· Genie channel and parameter estimates

· Fingers placed on channel tap delays + 3 extra fingers

· Dual Receive Diversity (RxDiv) with GRAKE-2 used as reference
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