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Discussion
1 
Introduction
In last RAN4 Adhoc meeting the way-forward for CA power imbalance test [1] was agreed. However some open issues still need further investigation. One of them is the test channel configuration for SCell. In this contribution we would provide more considerations on this issue. 
2 SCell Channel configuration for CA power imbalance test 
In [1], there are two alternatives for the channel configuration between SCell and UE.  
A. New 2x2 orthogonal AWGN channel denoted as 
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B. Static 2x2 AWGN channel in 36.101 [2] denoted as 
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Although both of them could resolve the image interference correlation problem,  option B is more preferable because option A requires a new channel model in 36.101. . But one of concerns on the option B in the previous meeting is that it is more sensitive to TX phase error. This might impact the image interference correlation and the eventual performance. In order to verify this problem more clearly, we will firstly present some analysis from the perspective of real testing connection. Then some corresponding simulation results when there is some TX phase error for SCell channel will be given.
2.1. Testing connection for SCell channel 
The basic testing connection for this CA power imbalance test based on the option B) is given in the figure below. Furthermore, for the impact of TX phase error on the CA power imbalance test, we have the following considerations:
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Fig 1.Basic testing connection diagram
1) When 
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 used as SCell channel configuration, the received signal with TX phase error 
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 can be represented by the equation(2-1)
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Where 
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is the channel of PCell, 
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is the source data symbols in PCell, 
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 is the channel of SCell, 
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 is the OCNG symbols in SCell and 
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So the signal after MRC in the receiver could be represented as
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(2-2)
SINR in the receiver is 
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which is unrelated to the TX phase error in the SCell at all.

2) The exact same configuration has been applied to eICIC test configuration. But no any such problem was identified for the interference cells in case of eICIC.
2.2. Performance impact due to TX phase error in SCell 

In this section, we will evaluate TX phase error impact on the CA power imbalance test performance. The simulation assumption is given in the table below. The TX phase error higher than the maximum one in [4] will be used here. The phase error of each Tx antenna is uniformly distributed between 0 and max_phase_error.
Table 1 Simulation assumptions for FDD power imbalance test

	Parameter
	Unit
	Value

	Bandwidth class
	MHz
	2x20, Class C

	Transmission mode of the transmitted symbols in PCell
	
	1

	Propagation condition
	
	Static propagation condition (Note1)

	CodeBookSubsetRestriction bitmap
	
	n/a

	Downlink power allocation
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	Symbols for unused PRBs of PCell
	
	OCNG 5 

	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]

	max_phase_error
	
	30 degree

	Symbols of  SCell
	
	[OCNG5]
TM3

Phase error with uniform distribution in [-max_phase_error, max_phase_error ]

	Image interference modelling
	
	Co-channel interference

	Note 1:
No external noise sources are applied
Note 2:   Unless stated otherwise, all the parameters applies for both PCell and SCell


The simulation results to show the impact of TX phase error in SCell channel is given in the figure below. 
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Fig 2. Simulation results with TX phase error when HSCell=[1 j;1 –j]
From the results above, we can see:

Observation 1:  Even if we assume that TX phase error in SCell is more severe than what is considered in [4], UE performance in the CA power imbalance test is very close to that without the TX phase error. This result is also consistent with our theoretical analysis in Section 2 which shows TX phase error in SCell will not impact the demodulation performance in terms of SINR.    
3 
Conclusion
In this contribution further considerations on SCell channel configuration for CA power imbalance test are presented. According to our analysis based on the practical RAN4&5 [5] testing methodologies and performance simulation results, the static 2x2 AWGN channel in 36.101 [2] 
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 is more preferable  since it can resolve the image interference correlation issue without introducing a new channel model.
Proposal 1: In order to avoid a new test channel model introduced in the current RAN4 specification, the 2x2 static propagation model 
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 in 36.101 [2] can be applied for SCell in the CA power imbalance test. 
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