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1. Introduction

With the introduction of 16QAM modulation to support high speed downlink data transmission in HSDPA, the impact of modulation accuracy on link performance has been examined in AWGN and fading propagation conditions [1, 2, 3]. In order to ensure the performance of HSDPA, we believe certain changes need to be made with respect to the modulation accuracy requirements of the node-B transmitter. This contribution describes our proposal for changes to the core requirements (TS 25.104).

2. EVM Requirement

It is shown in [3] that the modulation noise induced throughput loss in 3.6 Mbps HS-DSCH fixed reference channel [4], assuming power allocation HS-PDSCH_Ec/Ior = 70%, is 6 to 7 % with 17.5% EVM in multipath fading channels. This throughput loss percentage appears fairly stable across a wide geometry range, Îor/Ioc from 5 to 15 dB, where 16QAM is more likely to be used for transmission.

After carefully evaluating the impact to the note-B transmitter and the benefit of throughput increase, we would like to recommend a 12.5% EVM requirement be adopted for HSDPA transmission. With 12.5% EVM, the throughput loss would be reduced to 3 to 4 % in the same geometry range, equivalent to a 3% throughput gain in comparison with the current 17.5% requirement.

3. PCDE Requirement

In order to ensure signal orthogonality across HS-PDSCH codes, we also recommend a requirement on Peak Code Domain Error based on the 12.5% EVM. With 12.5% EVM, the average signal error power projected to a SF=16 code is 
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relative to the actual composite signal power. Using the 6 dB margin in the derivation of the current PCDE requirement, we come to an PCDE requirement of -24 dB for HS-PDSCH.

4. Text Proposal for TS 25.104

Therefore, with the details of test specifications in TS 25.141 still to be worked out, we propose the following text modification to TS 25.104.

6.8.2
Error Vector Magnitude

The Error Vector Magnitude is a measure of the difference between the reference waveform and the measured waveform. This difference is called the error vector. Both waveforms pass through a matched Root Raised Cosine filter with bandwidth 3.84 MHz and roll-off =0.22. Both waveforms are then further modified by selecting the frequency, absolute phase, absolute amplitude and chip clock timing so as to minimise the error vector. The EVM result is defined as the square root of the ratio of the mean error vector power to the mean reference power expressed as a %. The measurement interval is one timeslot as defined by the C-PICH (when present) otherwise the measurement interval is one timeslot starting with the beginning of the SCH.  The requirement is valid over the total power dynamic range as specified in subclause 6.4.3.

6.8.2.1
Minimum requirement
The Error Vector Magnitude shall not be worse than 17.5 %. When HS-PDSCH is present, the Error Vector Magnitude shall not be worse than 12.5 %.
6.8.3
Peak code Domain error

The Peak Code Domain Error is computed by projecting the power of the error vector (as defined in 6.8.2) onto the code domain at a specified spreading factor. The Code Domain Error for every code in the domain is defined as the ratio of the mean power of the projection onto that code, to the mean power of the composite reference waveform. This ratio is expressed in dB. The Peak Code Domain Error is defined as the maximum value for the Code Domain Error for all codes. The measurement interval is one timeslot as defined by the C-PICH (when present) otherwise the measurement interval is one timeslot starting with the beginning of the SCH.
6.8.3.1
Minimum requirement

The peak code domain error shall not exceed -33 dB at spreading factor 256. In addition, when HS-PDSCH is present, the peak code domain error shall not exceed -24 dB at spreading factor 16.
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