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1. Introduction
In this contribution we present simulation results of DC-HSUPA EVM in case of carrier imbalance. Design impairments simulated were PA non linearity and  modulator image performance.
2. Discussion
DC-HSUPA signal was consisting of two identical HSUPA signals on both carriers. Parameters for those signals are given in table below. To make signals fully identical HS-PDCCH nor DPCCH was transmitted on either carrier.
	BetaC = 
	15

	BetaED =
	21

	BetaEC = 
	24

	BetaHS =
	15

	TBS =
	2706

	DPDCH 
	NO

	HSDPCCH
	NO


Table 1 HSUPA signal parameters
Simulation was done such way that total power of DC-HSUPA signal was kept constant while amount of the imbalance was changed. EVM was measured from the carrier which had lower power. PA –model that was used in the simulations was the same as in [1].
PA operating point was adjusted so that when carrier imbalance was 0 dB then ACLR1 for both channels were 37- 38 dB.
Modulator image performance levels that were simulated were
 -25, -30, -35 dBc and in addition case where the modulator did not generate image signal was simulated (-infinite). There has been proposal [2] to use LTE modulator image requirement -25 dBc also for DC-HSUPA. Studied carrier imbalance range was from 0 dB to roughly 20 dB. This range covers also those that are discussed in [3] and [4] to be possible in real environments.

Simulation results are presented in figure below.
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Figure 1 EVM as a function of DC-HSUPA carrier imbalance
If we consider 17.5 % EVM as a limit then it can be seen that with proposed -25 dBc modulator image performance the maximum possible carrier imbalance is less that 10 dB. If the image performance is – 35 dBc then the EVM for 18 dB carrier imbalance stays just under 17.5 % EVM limit. With no modulator imperfections are present the PA imperfections limit the EVM. It should of course be noted that there are other impairments in practical implementations which could contribute to the EVM.
3. Conclusion

In this contribution we have evaluated the impact of transmitter imperfections to achievable EVM in DC-HSUPA with carrier imbalance. As it would seem reasonable to keep the DC-HSUPA requirements aligned to those assumed for LTE (with 10MHz) where reasonable (as proposed in [2]), it would seem that setting requirements for the in-band emissions, covering the modulator image performance and PA non-linearities  (spectral re-growth) together with EVM requirements in balanced conditions would be sufficient to ensure DC-HSUPA terminal performance. 
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