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1 Introduction
At the RAN4#62bis meeting, companies provided simulation results and recommendations on performance requirements for CA power imbalance tests [1]-[5].  However, there were different views on RF impairments/margins and how to model the receiver image interference in the baseband simulation. In this contribution, we discuss on modelling the receiver image interference in the baseband and present both ideal simulation and RF impairment results.
2 Discussion

In [1], two different ways to model the SCell image interference in the baseband simulation were discussed. If the image interference is modelled as co-channel interference, the image interference is correlated across two receiver branches. However, the image interference is mainly caused by amplitude- and phase-impairments between local oscillator paths and mismatches between I/Q branches after down-conversion [6]. The amplitude- and phase-impairments and mismatches are expected to be uncorrelated across two receiver branches. Thus, it is more appropriate to model the SCell image interference as white noise. In the test set-up [7], the SCell has 6dB higher received power than the PCell, and 25dB receiver image rejection is assumed. Then, the SCell image interference can be equivalently modeled as -19dB noise floor. 
In [4], alignment simulation results included 30Hz frequency offset. One could argue that the 30 Hz freq error should be applied only to a secondary component carrier, not to a primary component carrier. However, as the relative frequency offset of up to 30Hz between two adjacent component carriers is allowed, a frequency error within 0~30 Hz can occur in any component carrier depending on implementation. That is, if frequency tracking is targeted on one component carrier, then the other component carrier has 30Hz frequency offset, vice and versa. In the next section, we provide alignment results with and without the 30Hz frequency error, and it is observed that the impact of the 30Hz frequency error is negligible.
3 Simulation Results
Figure 1 and Figure 2 present relative throughput performances in AWGN channel for FDD and TDD tests, respectively. Simulation results presented in this section are obtained by assuming 6% Tx EVM and realistic channel and interference estimation. As the SCell image interference is modeled as -19dB noise floor, the maximum achievable SNR is 19dB. The impairment results are provided by modeling the receiver RF impairments excluding I/Q imbalance. 
As shown in Figure 1 and Figure 2, other RF impairments such as DC offset and phase noise degrade throughput performances resulting in 0.8~1dB SNR losses compared to alignment results. Thus, a 0.8~1dB margin from alignment results needs to be considered to set a performance requirement.  
Taking into account RF impairments excluding I/Q imbalance, the relative throughput performances at 19dB SNR are 62% for FDD and 80% for TDD, respectively. Thus, we recommend with implementation margins that the performance requirement is set to be 60% of the max throughput for the FDD test and 75% of the max throughput for the TDD test.     
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Figure 1 Relative throughput performance in the FDD test
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Figure 2 Relative throughput performance in the TDD test
4 Conclusions

Based on discussion in Section 2 and simulation results in Section 3, we think that a 0.8~1dB margin from averaged alignment results should be considered to set a performance requirement. We recommend the following performance requirements for CA demodulation with power imbalance:
Table 1 FDD Test
	Test num.
	Band-width
	Referencechannel
	OCNG pattern
	Propa-

gation condi-tion
	Correlation matrix and antenna config.
	Reference value

PCell Fraction of maximum
throughput (%)


	UE cate-

gory
	CA capa-

bility

	1
	2x20 MHz
	R.xxFDD
	[TBD]
	Static
	1x2
	60
	5-8
	CL_C


Table 2 TDD Test
	Test num.
	Band-width
	Referencechannel
	OCNG pattern
	Propa-

gation condi-tion
	Correlation matrix and antenna config.
	Reference value

PCell Fraction of maximum
throughput (%)


	UE cate-

gory
	CA capa-

bility

	1
	2x20 MHz
	R.yyTDD
	[TBD]
	Static
	1x2
	75
	5-8
	CL_C
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