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1. Introduction

RAN WG4 is currently developing enhanced uplink transmission schemes for both E-DCH and E-UTRA. Both require new performance requirements for in-channel UE transmitter performance which has traditionally been done using composite EVM with a static channel configuration.
With the evolution of W-CDMA from R99 through to the addition of HSDPA with its more complex uplink structure and power dynamics, it became apparent that composite EVM was no longer a sufficient metric to ensure system performance. As such, the HSDPA specification has been retrospectively enhanced with an EVM and phase discontinuity requirement which evaluates transmitter performance under the dynamic signal configurations typical of HSPDA operation.
As a result of the introduction of the new HSDPA tests it has become apparent that the performance of pre-existing designs, some of which are on the market, falls well short of current expectations. The likely causes of performance problems under dynamic load is not fully understood but is likely to be related to power amplifier issues including memory effects. The consequences of such issues may be complicated to solve and are not simply fixed by a software upgrade. If the original specification had been more complete this situation may have been avoided.
2. Discussion

The new work items for E-DCH 16QAM and E-UTRA are putting further demands on the performance of the UE transmitter in particular:
· Demand for increased spectral efficiency is leading to tighter EVM requirements for the link budget
· Deployment of higher spectral efficiency typically goes hand in hand with higher geometry factors and smaller coupling losses meaning the UE is more likely to be operating over its full power range rather than just near the top.

· New higher order modulation schemes, numbers of codes and OFDM are increasing the uplink PAPR

· PAPR reduction schemes are being employed which eat into the EVM budget

· Demand for lower cost amplifiers and longer battery life is leading to a desire to operate more in the non-linear region of the amplifier

· Pre-distortion techniques are being employed to linearize the amplifier

· Increasing pressures on out of channel performance is tending to increase EVM

· Signal composition continues to get more complicated leading to discontinuous channels and abrupt power changes
Compared with the original demand on R99 EVM with two codes at constant power and a loose 17.5% EVM requirement it can be seen how much things have changed.
3. Conclusion

In order to ensure that current and future evolutions of the uplink are sufficiently specified to take into account the above factors the following is suggested:
1. A study of current HSDPA and HSUPA use cases is carried out to determine if the current -20 dBm limit on EVM requirements is adequate or if it needs to be lowered to near the -50dBm UE capability

2. The work to specify E-DCH for 16QAM uplink should include an evaluation of the lower power limits and also consider the dynamic characteristics of typical operation and include appropriate requirements on dynamic modulation accuracy as well as just the static performance currently being studied.
3. The work on E-UTRA modulation accuracy should consider, in addition to current static EVM work, the dynamic signal configurations typical of operation and specify appropriate requirements to ensure the system will perform as expected.
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