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1 
Introduction
In the RAN4 #62 meeting CA power imbalance test case was agreed [1]. In this contribution, we firstly address some simplified methodologies to simulate this test case from the baseband view point. Then some corresponding simulation results are provided.  
2 
Methods to model the image interference of SCell 
	In Fig1, a basic simulation framework for CA power imbalance test including some RF components, e.g. the image rejection, is given. The key difference between this simulation setup and the other demodulation performance test cases is interference caused by the secondary component carrier. The power of interference is determined by the secondary carrier power and the UE Rx image rejection ratio.  
It was agreed that this test is to make sure UE has an image rejection ratio of at least -25 dBc. To create performance requirement with -25 dBc, we should ideally perform simulation with RF components which gives -25 IRR. However it may take significant efforts to align in RAN4 how to model RF components, like filter coeifficient, etc. Without agreement on how to model RF components, the resulting performance is hard to align. In order to simplify the simulation complexity and make performance alignment in RAN4 easier a simulator with only the baseband signal processing for these test cases is desired. That is to say some equivalent baseband modeling methods for such inter-frequency interference and image rejection are used to replace RF components in the evaluation. .
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Fig 1. CA power imbalance simulation diagram
In Fig1, the received signal of PCell in RX baseband is 

	PCC:                        
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Where, 
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 is the fundamental amplitude image rejection ratio. 
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 is the fundamental image reject ratio which is equal to 
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SINR from the baseband receiver point of view could be 
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In Fig 2 two simplified simulation modeling methods for CA power imbalance test are given, which will result in same SINR as Equation (2) denoted in the baseband receiver.

1)  Co-channel interference approach
Image interference item in Equation (1) is replaced by the co-channel interference in the same frequency. For RX, there is no RF image rejection processing but the interference poweris compensated with 
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Fig 2a. Co-channel interference as the image interference

Because the power of consequent image interference signal is determined by the image rejection ratio 
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 and the power imbalance between PCell and SCell 
[image: image11.wmf]P

D

 together, the SIR of PCC signal should be.
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And if SNR is higher enough
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2)  White noise approach
Image item in Equation (1) was replaced by the white noise assuming the independency of image interference. For RX, there is no image rejection processing but the noise power added to Pcc signal will be compensated with 
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Fig 2b. White noise as the image interference
Similarly if there is no additional white noise involved SINR of PCC signal should be represented by Equation (5) also. 
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3 Simulation Results 

According to the simulation assumption which was agreed in last meeting [1], we got the simulation results for the intra-band CA power imbalance test by the simplified methods in section 2.
Table 1 Simulation assumptions for FDD power imbalance test

	Parameter
	Unit
	Value

	Bandwidth class
	MHz
	2x20, Class C

	Transmission mode
	
	1

	Antenna configuration
	
	1x2 low

	Propagation condition
	
	Static propagation condition (Note1)

	CodeBookSubsetRestriction bitmap
	
	n/a
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	dBm/15kHz
	-79

	Symbols for unused PRBs of PCell
	
	OCNG

	Cyclic prefix
	
	Normal

	Number of HARQ process
	Process
	8

	Maximum number of HARQ
	
	4

	Redundancy version coding sequence
	
	{0,0,1,2} for 64QAM

	Number of OFDM symbols for PDCCH
	OFDM symbols
	2

	UE category
	
	5-8

	Measurement channel for PCell
	
	[R.xx FDD]

	Measurement channel for SCell
	
	[OCNG1]

	Image interference modelling
	
	Co-channel interference, white noise

	Note 1:
No external noise sources are applied
Note 2:   Unless stated otherwise, all the parameters applies for both PCell and SCell
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Fig 3. Simulation results
From the results above, firstly we can see that the performance results by the white-noise approach simulation method could achieve 70% of maximal throughput when SINR = 19dB based on the desired 
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Secondly, there is an obvious performance difference between these two simulation methodologies. The reason for this difference is the static channel used according to the simulation assumption in Table1. Because of identical channel correlation between Rx antennas for both signal and interference the receiver could not achieve any MRC gain even there are more than 1 RX antennas. The detail interpretation is given in Appendix A. 
It is clear that how we model the image can greatly change the results of simulation and therefore the actual requirement. In practice, it is not likely that the image and signal have identical correlation across Rx antennas. Using an AWGN model should be closer to reality. However it should take further investigation to justify the use of this model for defining the requirement for the power imbalance test.
4 
Conclusion
In this contribution the issue to consider the realistic simulation modelling method for the image interference in CA power imbalance testing was presented. And the corresponding results were given also. 
Proposal 1:  Modeling image interference in baseband should be considered first to simplify simulation complexity and make performance alignment in RAN4 easier. .
Proposal 2: Different ways to model the image can result in significant performance difference. Interference modeled by AWGN with power adjusted by IRR seems reasonable but requires further discussion.
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6 Appendix A

In Fig 4 we gave a general transmission model according to the simulation assumption in [2].
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Fig 4. System model of 1X2 SIMO 
the received signal in RX is 
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So, the signal after MRC could be represented as
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If the channel is static and no white noise, 
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However if the channel is static and there is not any interference, the received SNR after MRC is
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Therefore,  even if our simulations 
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the result from the second scheme will be better about 3dB.
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