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1. Introduction

Some of the transmitter characteristics tests for FDD enhanced uplink are currently being defined and discussed [1].  In the aspects of transmitter characteristics, ACLR (Adjacent Channel Leakage Ratio) could be impacted with the addition of FDD enhanced uplink such as E-DPCCH and E-DPDCH channels. Due to these additional enhanced uplink channels, CM (Cubic Metric) and PAR (Power-to-Average Ratio) are increased even more compared to an HSDPA and R99 signal. CM and PAR in turn determine adjacent performance. Thus, FDD enhanced uplink will significantly impact UE power amplifier design. Work on test specifications is currently ongoing. 
. 

2. CM and PAR increase due to FDD enhanced uplink
   Practical experience gained in HSDPA has shown that PAR increase of a signal cannot be mapped 1-to-1 in dB to the required power back-off. With the new uplink channels in HSUPA, this issue has become even more crucial. Therefore, the cubic metric of a signal has been introduced in release 6 specifications as a more accurate measure for predicting the reduction in power capability of an amplifier. It helps to reflect different physical channel configurations.[2]
PAR value can be increased by multi-code operation, as we know, so can CM.  Fig.1 and Fig. 2 illustrates the increase in CM and PAR with the introduction of FDD enhanced uplink physical channel multi-code.  Note that the amount of PAPR increase is highly dependant of the beta factors βc, βd, βec and βed. 
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	Fig.1 Increase in CM and PAR  (
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	Fig.2 Increase in CM and PAR  (
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3. Discussion on ACLR specification

ACLR is in effect a measure of the impact of nonlinearity in the handset and Node B RF PA. As a designer most efficient PA operation region is near the saturation point, which contribute to highly operation efficient and lower power consumption. However, non-liner process that resides within transmitter chain contributes to the ACLR degradation. In many cases, non-linearity is dominated by the final amplification stage of an UE transmission when the amplifier is operating near the saturation range.  So we should minimize the Non-linearity to improve ACLR.

An example shows the additional back-off according to the CM value in Fig. 3. The ACLR in the back-off power enhanced unlinked channel is very close to in R5 channel.  Note that the results illustrated here are only shown as an example since the ACLR performance is highly dependant on PA implementation.  
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Fig.3 Additional PA back-off needed with addition of enhanced unlinked channel (Example)

4. Results
We should establish an additional conformance specification for ACLR for the enhanced uplink. βc, βd, βecand βed settings for the new uplink reference channel need to be defined as performance is dependent of these values.  As the power back off according to the CM value, the ACLR sustain an acceptable level.
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