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1 Introduction
In RAN4#70, there was a concern that Rel 11 FeICIC RI test 1 may penalize UEs with advanced receivers (like R-ML) since such UEs can perform better in rank 2 which will yield a lower γ2 value. Hence a more advanced UE may marginally pass the test (γ2 > 1 @ 4dB Es/Noc2). The currently defined test metrics for Rel 11 FeICIC RI tests are:

	
	Test 1
	Test 2
	Test 3
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for Cell 1 (dB[mW/15kHz])
	-94
	-78
	-78

	Antenna correlation
	Low for Cell 1, Cell 2 and Cell 3
	Low for Cell 1, Cell 2 and Cell 3
	High for Cell 1, low for Cell 2 and Cell 3

	1
	N/A
	1.05
	0.9

	2
	1
	N/A
	N/A

	UE Category
	2-8
	2-8
	2-8


A WF [1] was agreed to furher study this test and to provide additional analysis. These options were discussed in the WF:
· Option 1: change the SNR level from 4 dB to X dB for Test 1.
· X may be 2dB or 0dB and other values are not precluded
· Option 2: Adopt the gamma_1 as the test metric for Test 1
· Option 3: Set the antenna correlation as high for test 1.
· Others options are not precluded
In this contribution we discuss these options.
2 Discussion
Option 1:
For the test case, {INR1, INR2} = {12, 10} dB, this means that the CRE region ends at SNR = {3, 1} dB. So reducing the current requirement from 4 to (2 or 0) will put the UE outside the CRE region. 
Given the above, option 1 is not a preferable option.

Option 2:
The concern here is that RI tests 2 and 3 are using gamma1. Using gamma1 for test 1 as well means that all tests will be using gamma1 and a UE blindly reporting Rank 2 can pass all 3 tests.
For example, if UE always reports Rank2 blindly, then:
· Test 1 (SNR @ 4 dB, Low Corr): UE gamma1 = 0.98 while pass may be 0.9
· Test 2 (SNR @ 20 dB, Low Corr): UE gamma1 = 1.3 while pass is 1.05
· Test 3 (SNR @ 20 dB, High Corr): UE gamma1 = 1.02 while pass is 0.9
Given the above, option 2 is not a preferable option.

Option 3:

Using high correlation channel will help push the Rank switch region further to a higher SNR and hence increase the value of gamma2 @ 4 dB SNR.
Figure 1 below shows the gamma2 values for low and high correlation channels. From the results, it can be seen that at 4dB SNR, gamma2 is 1.02 and 1.19 for low correlation and high correlation channels, respectively. In both cases, low correlation channels were used for the aggressor cells.
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Figure 1: Gamma2 for low and high correlation channels

If a UE reports Rank 2 blindly, then its gamma2 will be 1, and hence setting a gamma2 requirement @ 4dB for > 1.05 for example will catch these bad UEs.
A UE reporting rank1 blindly will have a gamma2 of 1.2 passing this test, but would fail test 2. 
A UE not employing an advanced receiver will have a lower rank2 performance and hence can potentially have a higher gamma2 value hence also passing the test.
From the above results and discussion, it can be noted that the option 3 (using high correlated channel for the serving cell) is a feasible option.
3 Conclusions
Proposal 1: Redefine Rel 11 FeICIC RI test 1 to use high correlation channel for serving cell, and low correlation channels for the aggressor cells.

Proposal 2: Redefine Rel 11 FeICIC RI test 1 requirement to be gamma2 > 1.05.
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