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1 Introduction
In RAN4#63 UE performance Ad-hoc meeting, simulation results from companies were collected [1], but different assumptions on SCell interference model, SCell channel, Tx EVM, and TDD HARQ-ACK feedback mode resulted in large discrepancies among companies’ results. The following way forward [2] was agreed to obtain further aligned results.  
Test configuration

· PCell 

· TM1 SIMO signal

· 1x2 static channel

· Scell 

· TM3 Rank 2 OCNG5

· 2x2 channel 

· identity  channel with a scaling factor sqrt(2) for the transmission power normalization :  H= sqrt(2)* [1 0;0 1]

· “B.1”  channel in  36.101:  H=  [1 j;1 -j]

Alignment simulation assumption

· Interference modeling 

· Option 1 is modeling interference as AWGN

· Option 2 is modeling interference as co-channel interference

· PUCCH 1b with channel selection for TDD HARQ A/N feedback

· Tx EVM=6%

· No RF impairment
In this contribution, we evaluate and compare throughput performances for different assumptions on the SCell image interference, that is, AWGN model and co-channel interference model. In addition, the impact of SCell propagation channel is studied, and a proper interference model for setting requirements is discussed. 
2 Alignment Results 
This section presents alignment simulation results in terms of relative throughput performances. Figure 1 and Figure 2 show the results for the FDD test with two different SCell channels, and Figure 3 and Figure 4 show the TDD results.
When the SCell image interference is modeled as a noise floor in the baseband simulation, a configuration for the SCell propagation channel does not make an impact on the link performance. Both channels, 
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 along with the rank-2 TM3 configuration in the SCell guarantee the uncorrelated image interference across two receive antennas. 

If the SCell image interference is modeled as co-channel interference on the PCell [3], that is, the scaled, complex conjugated, and frequency translated SCell signal is added to the PCell signal, the PCell throughput performance is dependent on the SCell channel configuration, as shown in Figure 1-Figure 4. In the simulation, signal-to-interference ratio (SIR) of 14dB to 21dB was obtained by varying the interference rejection ratio from 20dBc to 27dBc when the SCell power is 6dB higher. Note that no noise is added other than the co-channel interference. Comparing Figure 1 with Figure 2, we observe that the SCell channel 
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 with the co-channel interference model gives the best performance, and the AWGN model yields the most pessimistic result. Similar trends are also found for TDD results in Figure 3 and Figure 4.
Since the throughput performance varies significantly depending on interference models, choosing an appropriate image interference model is critical to define legitimate performance requirements. In the next section, we analyze the characteristics of the modelled co-channel interferences for different SCell channels, and discuss a proper interference model for setting requirements.
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Figure 1 Relative throughput performance in the FDD test, SCell channel = 
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Figure 2 Relative throughput performance in the FDD test, SCell channel = 
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Figure 3 Relative throughput performance in the TDD test, SCell channel = 
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Figure 4 Relative throughput performance in the TDD test, SCell channel = 
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3 Discussion
When the co-channel interference model is employed with the SCell channel 
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,  the received signal in the simulation is given as follows:
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 MACROBUTTON MTPlaceRef \* MERGEFORMAT (1)

where 
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 is the PCell channel at even subcarrier 
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 and receive antenna 
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 is the PCell data symbol, 
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 is the SCell data symbol (16QAM symbol) for layer 
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, and 
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 is a positive real value determined by the interference rejection ratio. Effectively, the SCell image interference is modelled as 
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For the SCell channel 
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, the SCell image interference is modelled as 
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Comparing between (2) and (3), we note that the interference in (2) is a discrete random variable, and the interference in (3) is closer to a Gaussian random variable due to phase rotation applied to a 16QAM symbol. Thus, the throughput performance of co-channel interference model with the SCell channel 
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  is closer to the throughput performance with AWGN model, as shown in Figure 2 and Figure 4. 
In the simulation, the scaling factor 
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 in the co-channel interference model was set as a positive real value, which is dependent on the image rejection ratio. In practice, however, 
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 should be a complex value considering residual amplitude and phase impairments after I/Q imbalance compensation. If 
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 is a complex value, both co-channel interferences in (2) and (3) become similar to Gaussian noise and there would be no performance difference between AWGN and co-channel interference models for the SCell image interference. That is, it is expected that the co-channel interference model is equivalent to the AWGN model. 
4 Conclusion

In summary, the SCell image interference is similar to Gaussian noise in practice and accordingly, we propose the following to finalize CA power imbalance demodulation requirements:
· Proposal 1: Model the image interference as AWGN in the simulation, and set performance requirements based on AWGN assumption. 
· Proposal 2: 0.8~1dB margin from 19dB SNR should be considered. A reference value for PCell throughput (performance requirement) should be set from averaged alignment results at SNR 18~18.2dB. 
· Proposal 3: Based on our simulation results, we recommend the following performance requirements for CA demodulation with power imbalance:
	
	Reference value

PCell Fraction of maximum throughput (%)

	FDD
	60

	TDD
	75
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