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Discussion
1 
Introduction
Over the past RAN4 meetings, most of CA power imbalance test aspects, e.g. the simulation methodology and PCell/SCell channel configurations were agreed [1][2]. However an appropriate test requirement when the required image rejection ratio is applied (
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) [3] is still open and need further investigations. In this contribution more considerations on this issue are provided. 
2 Discussion

2.1. SNR observation point 
In [1], some alignment results for CA power imbalance tests were provided. However one of concerns for these results is the span among various companies’ results is a little bit too large. Therefore, if the extra SNR margin added, the observation point will be 18dB instead of 19dB on which some companies’ results may fall into the performance plateau [4]. 
But on the other hand, regarding to the minimum receiver image requirement for CA in [3, Section7.10.1A] (
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) and power imbalance (6dB) between PCell and SCell SNR observation point shall be at least 19dB. Therefore, we should use SNR test point to determine the requirement while the actual throughput requirement should consider different implementations based on submitted alignment results. For instance, according to the existing results [1] when SNR = 19dB, the achieved throughput is about 95%, the proposed requirement can be about 70%. 
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Fig1. Alternatives to specify the test observation point
Proposal 1: SNR observation point should be 19dB to satisfy the minimum receiver image requirement for CA in [3] (
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) and power imbalance (6dB) between PCell and SCell. And reasonable margins can be created for the throughput performance requirement at this fixed SNR point.
2.2. HARQ turning off 

In [1] some potential methods to reduce the span among these test results were discussed also, e.g. removing HARQ. Generally such scheme has the following possible benefits to the test point setup. But how this alternative impacts the test requirement point shall be evaluated further. 
· The removing HARQ will make the performance waterfall steeper. 
· If the span was caused by different turbo decoders, the performance span  with lower coding rates would be more obvious. That is to say removing HARQ might be helpful to reduce the performance span.
2.2.1. Simulation results without HARQ
In this section, we will present the performance of CA power imbalance test turning off HARQ. The simulation assumptions agreed in [1] [2] are given in the table below. 
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
	
	None vs. 4

	Number of OFDM symbols for PDCCH
	OFDM symbols
	2

	UE category
	
	5-8

	Measurement channel for PCell
	
	[R.xx FDD]

	Channel model for SCell
	
	[1 j;1 –j]

	Symbols of  SCell
	
	[OCNG5], TM3

	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 HARQ is given in Fig 2. 
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Fig 2. Simulation results 
We can see from the results above: 
Observation 1:  The performance without HARQ is a little bit steeper. But the performance difference in the expected SNR point (19dB) between these two approaches (with and without HARQ) is very limited.  

Observation 2: 70% and 80% max throughput points are reasonable requirements for CA power imbalance test case for FDD and TDD respectively no matter HARQ is on or off.  
Proposal 2: 70% and 80% of max throughput points can be set as the requirement for CA power imbalance test case for FDD and TDD respectively.
3 
Conclusion
In this contribution the further considerations on the test requirement set up for CA power imbalance test are presented. 
Proposal 1: SNR observation point should be 19dB to satisfy the minimum receiver image requirement for CA in [3] (
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) and power imbalance (6dB) between PCell and SCell. And reasonable margins can be created for the throughput performance requirement at this SNR point.
Proposal 2: 70% and 80% of max throughput points can be set as the requirement for CA power imbalance test case for FDD and TDD respectively.
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