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1 
Introduction
In the last RAN4 meeting, a way forward [1] proposing more FRC options to find reasonable testing points for CA power imbalance test was agreed. In this contribution the corresponding evaluation results for these options [1] and further consideration on this open issue are provided. 
2 Discussion

Over several past meetings, RAN4 was trying to seek the proper testing points which can satisfy the following two criteria at least. 

· 19dB SNR is assumed as the observation point based on the minimum receiver image rejection requirement for CA in [3, Section7.10.1A] (
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) and agreed power imbalance (6dB) between PCell and SCell SNR. 

· Enough implementation margin to allow the various implementation impairment from most of companies
Up to the last meeting, some potential methods to resolve this open issue are identified in [1]: 

· New FRC: new FRCs for this CA power imbalance test are proposed [2] because the throughput plateau may be caused by unequal code rates of different subframes of the original FRC. 
· Turn off HARQ: Although it cannot remove the plateau of throughput curves according to the results provided by most of companies in last meeting [4], we need to reevaluate this option since it can make the performance curve near the target SNR steeper.
The test options taking these two methods above into account are summarized below. And the corresponding simulation results based on these options are given in Section 3.
1) FDD:
· Option1: on/off HARQ
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· Option2: on HARQ

[image: image3.png]Avg. Cell Calculated | Info
Mod gz: Code cr:?: mz)((ie CpType | BW :?n(:)?l-ls channel bits | Sub-frames
Rate [MHZ] Y bits (TBS)
1x2 1,2,34,
64QAM | 6 085 0,84 SIMO Normal | 20 3 75600 |63776 6789
64QAM | 6 0,87 S1||)\(/|20 Normal | 20 3 73080 |63776 0





2) TDD:
· Option1: on/off HARQ
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· Option2
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· Option3
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3 Simulation results
In this section, we present the simulation results based on proposed options for CA power imbalance test in [1]. The simulation assumptions are given in the table below. 
Table 1 Simulation assumptions for CA 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 or 4 (*Note1)

	Number of OFDM symbols for PDCCH
	OFDM symbols
	2 or 3(**Note2)

	UE category
	
	5-8

	Measurement channel for PCell
	
	[R.xx FDD]

	Measurement channel for SCell
	
	[1 j;1 –j]

	Symbols of  SCell
	
	[OCNG5], TM3

	Image interference modelling
	
	Co-channel interference

	Note 1:
HARQ configuration is up to the simulation options
Note 2:
PDCCH configuration for the different subframes is up to the simulation options


The simulation results are given in Fig 1 for FDD and TDD respectively. 
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Fig 2. Simulation results for FDD and TDD 
We can see from the results above: 
Observation 1:  For both FDD option 2 without HARQ and TDD option 1 without HARQ, there are enough separation (e.g. about 4.5dB) between the assumed observation point (SNR=19dB) and the performance curve plateau to allow the diverse implementation impairments for different vendors.  

Observation 2:  On the other hand in order to rule out some poor implementations, a reasonable test requirement should be chosen carefully. We think it is better to set up the test requirements as 95% and 90% of max throughput for FDD and TDD cases respectively, which leave a margin of about 1.5dB.
Proposal 1: FRCs (FDD option 2 without HARQ and TDD option 1 without HARQ in [1]) can be adopted as the new FRC for CA power imbalance test.
4 
Conclusion
In this contribution for CA power imbalance test the evaluation results for new FRCs and the further considerations on the test requirement are presented. 
Proposal 1: FRCs (FDD option 2 without HARQ and TDD option 1 without HARQ in [1]) can be adopted as the new FRC for CA power imbalance test.
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