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1. Introduction

Node B transmit modulation accuracy requirements for HSDPA were discussed in the last WG4 meeting #22. Output of the drafting group on BS requirements can be found in reference [1]. Two proposals were presented in references [2] and [3]. Base station manufacturers were encouraged to continue discussion on WG4 reflector in order to present results in advance of the May RAN4#23 meeting.

2. Discussion

Reference [2] present a brief theoretical analysis of modulation accuracy requirements for the higher order modulation schemes employed in HSDPA. The paper is mainly concerned with the Peak Code Domain Error (PCDE). Three methodologies were studied for deriving the Node B PCDE requirement. 

1. Simple PCDE minimum requirements needed to decode the TFRCs specified with HSDPA.

2. Simple “translation” of the existing Release'99 requirements to HSDPA.

3. System simulation results to illustrate the impact of Node B limited transmit modulation accuracy on HSDPA performance.

It was studied that modulation accuracy need to be tightened because the introduction of 16QAM and lower coding efficiency leads to higher Eb/No requirements and higher sensitivity to modulation inaccuracies compared to current Release'99 requirements. The conclusion was that the Node B PCDE for HSDPA may need to be improved within a range of some 3 - 6 dB relative to current Rel'99 requirement. Release'99 QPSK PCDE requirement with SF=16 is –33 dB + 10*log10(256/16) = -21 dB. The proposed PCDE requirement is in the order of –24 dB …-27 dB (SF=16) for HS-PDSCH.

Reference [1] is not proposing EVM requirement but the tightening can be calculated to be in the order of 12.4%…8.8%

Reference [3] believe certain changes need to be made with respect to the modulation accuracy requirements of the Node B transmitter. This contribution describes proposal for changes to the core requirements in TS 25.104. After carefully evaluating the impact to the Node B transmitter and the benefit of throughput increase, paper recommend a 12.5% EVM requirement to 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.

In order to ensure signal orthogonality across HS-PDSCH codes, document also recommend a requirement on Peak Code Domain Error based on the 12.5% EVM. The proposed PCDE requirement is -24 dB (SF=16) for HS-PDSCH.
3. Conclusion

Combining two proposals presented in chapter 2 we can have the requirements for the Node B transmit modulation accuracy. Other proposals were not presented in the last meeting. Also in reflector discussions other proposals have not been presented.

PCDE requirement = -24 dB (SF=16) have been proposed in both documents. In reference [2] it is further studied that going beyond that the throughput would increase even more. Anyhow the gain improving Node B PCDE will be smaller when also UE imperfections are taken properly into account. It should also be noted that eventual requirements for RF performance should be set as a sensible trade off between HSDPA performance in realistic operating environments and Node B complexity and cost. In that sense the PCDE requirement = -24 dB is reasonable and acceptable value from implementation and performance point of view.

EVM requirement = 12.5% was proposed in [3].  EVM derived from PCDE in [2] leads to a same conclusion. This value can be accepted as a new EVM requirement for HS-PDSCH.

In reference [1] it was approved that both PCDE and composite EVM requirements should be tested with the same new "Test model 5". It will consist of 8 HS-PDSCH channels with 16QAM (SF=16) and [16/32] DPCH channels with SF=[128].

4. Proposal

We propose the following modulation accuracy requirement for the modulations used for HS-PDSCH:

· PCDE requirement = -24 dB at SF=16.

· EVM requirement = 12.5% for a composite signal.
Corresponding text proposal CR for TS 25.104 can be found in reference [4].
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