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1 
Introduction
In the last RAN4 #62bis meeting the issue of image correlation across Rx antennas in the CA power imbalance test was brought up [1]. In this contribution, we firstly summarize some image interference modeling methods which could avoid the image correlation problems between the different receiver antennas. Then some corresponding simulation results based on these methods are provided.  
2 
Methods to avoid image correlation 
	In [1], it is noted that amounts of correlation between 2 RXs could greatly impact the performance based on the current simulation assumption descripted in Fig1. This will lead unacceptable performance misalignment among simulation results from various companies. 
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Fig 1. CA power imbalance simulation architecture[2]
In order to avoid this problem raised above, the following channel model configurations between PCell/Scell and UE are investigated. 


1) Option 1: SISO channel between PCell/SCell and UE [3]
The channel between PCell/SCell and UE is configured as SISO. If there is only 1 RX antenna between UE and eNB, there is no image for the other received antennas, thus no issue with image correlation.  The second antenna only sees thermal noise in this setup.
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Fig 2.  Test setup option1 without the image correlation
2)  Option 2: SIMO channel between PCell and UE + MIMO channel between SCell and UE [4] 
The channel between PCell and UE is also SIMO channel specified in [2]. But the channel between SCell and UE is:  
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 (2-1)
SCell transmits independent OCNG from two Tx antennas: 
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(2-2)

where 
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 is the image signal amplitude,  
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The received signal from SCell in the different RX antennas is uncorrelated. Therefore the images across two Rx antennas are uncorrelated too. 
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Fig 3. Test setup option2 without the image correlation
3 Simulation Results 

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

	Parameter
	Unit
	Value

	Bandwidth class
	MHz
	2x20, Class C

	Transmission mode
	
	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

	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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(a) Results for Option 1
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opt2: 1x2 PCell, 2x2 Scell

AWGN: 1x2 [1]


(b) Results for Option 2

Fig 4. Simulation results
From the results above, we can see:

Observation 1:  For this option, the achievable throughput when SINR = 19dB based on the desired 
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is less than 55% maximum throughput even without any impairment impaction. In addition, there is about 
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flat range close to SINR=19dB. It seems the test metric is not sensitive to this desired SINR range.  
Observation 2: For the results by Option2, there is not any performance degradation due the image correlation between two RX antennas because the performance curves with white noise and interference are very close. Meanwhile the performance requirement for the 70% max throughput can be easily obtained below SINR = 19dB based on the target 
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Therefore we conclude that the feasible simulation methodology for CA power imbalance test is:

1. The channel model between PCell and UE is the static 1x2 AWGN channel [2]. 
2. The channel model between SCell and UE can be specified as 
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 in order to avoid any image correlation between RXs. 
At same time, according the simulation result provided in Fig4b 70% max throughput point is feasible as the requirement point because about >1.2dB margin to SINR = 19dB left.
4 
Conclusion
In this contribution further considerations on CA power imbalance test setup are presented. And the simulation results based these proposed methods were also provided.  
Proposal 1: Use the following setup to avoid correlated images:
1. The channel model between PCell and UE is the static 1x2 AWGN channel [2]. 
2. The channel model between SCell and UE acting as the image interference should be specified as 
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 in order to avoid any image correlation between RXs. 

Proposal 2:  70% max throughput point is feasible as the requirement for CA power imbalance test case. 

5 References

[1] R4-121890, “CA power imbalance simulation with equivalent image interference model”, TSG-RAN WG4#62bis, March 2012, Intel
[2] R4-120537, “Requirement for CA demodulation with power imbalance”, TSG-RAN WG4#62, Feb 2012, Renesas Mobile Europe
[3] Offline discussion with Qualcomm
[4] Offline discussion with Huawei
_1397559936.vsd
PCell


SCell
(Interference)


h1


h1,int


s


s’


MRC


y



_1398507585.unknown

_1398507597.unknown

_1397634090.unknown

_1397893897.unknown

_1393340042.unknown

_1397557237.unknown

_1397558718.unknown

_1397559913.vsd
PCell


SCell
(Interference)


h1,int


h2,int


h1


h2


s


s’1


MRC


y


s’2


0


0



_1397460841.vsd
PCell


SCell
(Interference)


h1,int


h2,int


h1


h2


s


s’


MRC


y


correlation



_1397463289.unknown

_1370153388.unknown

_1393228685.unknown

_1393228724.unknown

_1370153385.unknown

