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1 Introduction
In this paper, we present some simulation results on Rel-10 eICIC RI test 1 and 3. We discuss the necessity of introducing those tests and possible requirements.
2 Discussion
2.1 Simulation Assumptions

In RAN4#64bis, introduction of test 2 for Rel-10 eICIC RI test has been agreed. The requirements Gamma_1 = 1.05 has also been agreed fo pass the test. It was raised by some companies that based on the test setup of test 2, an UE blindly reporting RI = 2 will also pass the test that is undesirable. We have checked in detail our simulation results of test 2 and we confirm that the above-mentioned problem does exist. It was also agreed in the last meeting to investigate the necessity of test 1 and test 3, specifically to solve the problem.   

The simulation assumptions and test cases used in this paper are based on the approved ad-hoc meeting minutes [1]. For convenience those are reproduced below.
· For other checking point, in the next meeting the following options will be investigated:

· Option 1: investigate “test 1” with

· Noc1=-98dBm/15kHz, Noc2=-98dBm/15kHz, Noc3=-98, Es/Noc2 (cell 2) = -12dB

· Antenna investigate correlation = low

· Evaluating Es/Noc2 (cell 1) ranging from 0~20dB with 2dB steps

· Turn off HARQ

· MCS is chosen based on CQI;

· Option 2: investigate “test 3” with

· Noc1=-98dBm/15kHz, Noc2=-98dBm/15kHz, Noc3=-98, Es/Noc2 (cell 2) = -12dB

· Antenna correlation = high

· Evaluating Es/Noc2 (cell 1) ranging from 0~20dB with 2dB steps

· Turn off HARQ

· MCS is chosen based on CQI;

· Other options are not precluded

· Other detailed setup follows that of Table 9.5.3.1-1 RI Test (FDD) and Table 9.5.3.2-1 RI Test (TDD);

· Companies are to provide evaluation results showing both Gamma_1 and Gamma_2 values for both option 1 and option 2.

2.2 Simulation Results
2.2.1 Test 1
Simulation results for test 1 are presented in figures 1. Figure 1 shows the ratio Gamma_1 (the ratio of the throughputs for follow RI case to fixed RI equal to 1 case) and Gamma_2 (the ratio of the throughputs for follow RI case to fixed RI equal to 2 case). Gamma_1 and Gamma_2 at SNR = 0 dB are approximately equal to 0.94 and 1.52 respectively, SNR = 20 dB are approximately equal to 0.92 and 1.01 respectively. 
We also plot Gamma_21 (the ratio of the throughputs for fixed RI equal to 2 case to fixed RI equal to 1 case) and Gamma_12 (the ratio of the throughputs for fixed RI equal to 1 case to fixed RI equal to 2 case). As we can see, if we would like to set requirements with Gamma_1, there is not enough margin at high SNRs. Gamma_1 at SNR = 0 dB seems to be the best in terms of enough margin. There is not enough margin for any SNR for Gamma_2.

Observation 1: There is not enough margin at high SNRs for Gamma_1. There is not enough margin for any SNR for Gamma_2.
Observation 2: Setting requirements with Gamma_1 at SNR = 0 dB solves the problem of blind RI= 2 reporting.

Proposal 1: We suggest the minimum Gamma_1 to pass the test to be 0.85 at SNR = 0 dB.
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Fig.1 Gamma_1 (the ratio of the throughputs for follow RI case to fixed RI equal to 1 case), Gamma_2 (the ratio of the throughputs for follow RI case to fixed RI equal to 2 case), Gamma_21 (the ratio of the throughputs for fixed RI equal to 2 case to fixed RI equal to 1 case) and Gamma_12 (the ratio of the throughputs for fixed RI equal to 1 case to fixed RI equal to 2 case) versus SNR.
2.2.2 Test 3
Simulation results for test 3 are presented in figures 2. Figure 2 shows the ratio Gamma_1 (the ratio of the throughputs for follow RI case to fixed RI equal to 1 case) and Gamma_2 (the ratio of the throughputs for follow RI case to fixed RI equal to 2 case). Gamma_1 and Gamma_2 at SNR = 0 dB are approximately equal to 1.0 and 2.02 respectively, SNR = 20 dB are approximately equal to 0.996 and 1.71 respectively.
We also plot Gamma_21 (the ratio of the throughputs for fixed RI equal to 2 case to fixed RI equal to 1 case) and Gamma_12 (the ratio of the throughputs for fixed RI equal to 1 case to fixed RI equal to 2 case). As we can see, if we would like to set requirements with Gamma_1, there are enough margins both at low and high SNRs. Gamma_1 at SNR = 0 dB or 20 dB seem to be the best in terms of enough margin. Gamma_2 overlaps with Gamma_12 and thus is useless. They are indistinguishable and there is no margin at all for any SNR for Gamma_2.

Observation 3: There are enough margins at low or high SNRs for Gamma_1. There is no margin at all for any SNR for Gamma_2.

Observation 4: Setting requirements with Gamma_1 at SNR = 0 or 20 dB dB solves the problem of blind RI= 2 reporting.

Proposal 2: We suggest the minimum Gamma_1 to pass the test to be 0.9 at SNR = 0 or 20 dB.
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Fig. 2 Gamma_1 (the ratio of the throughputs for follow RI case to fixed RI equal to 1 case), Gamma_2 (the ratio of the throughputs for follow RI case to fixed RI equal to 2 case), Gamma_21 (the ratio of the throughputs for fixed RI equal to 2 case to fixed RI equal to 1 case) and Gamma_12 (the ratio of the throughputs for fixed RI equal to 1 case to fixed RI equal to 2 case) versus SNR. Gamma_2 overlaps with Gamma_12.

However, as seen there is no need to introduce to both the tests. Either of the tests would do fine. Test 3 shows better robustness.

Observation 5: Test 3 shows better robustness.
Proposal 3: Only one of test 1 and 3 should be introduced as itroducing both are redundant. Test 3 would be better choice.
3 Conclusions

In this contribution, we presented our simulation results of RI test for Rei-10 eICIC. We made the following observations and proposals:

Observation 1: For test 1, there is not enough margin at high SNRs for Gamma_1. There is not enough margin for any SNR for Gamma_2.
Observation 2: For test 1, setting requirements with Gamma_1 at SNR = 0 dB solves the problem of blind RI= 2 reporting.

Observation 3: For test 3, there are enough margins at low or high SNRs for Gamma_1. There is no margin at all for any SNR for Gamma_2.

Observation 4: For test 3, setting requirements with Gamma_1 at SNR = 0 or 20 dB dB solves the problem of blind RI= 2 reporting.

Observation 5: Test 3 shows better robustness.

Proposal 1: For test 1, we suggest the minimum Gamma_1 to pass the test to be 0.85 at SNR = 0 dB
Proposal 2: For test 3, we suggest the minimum Gamma_1 to pass the test to be 0.9 at SNR = 0 or 20 dB.
Proposal 3: Only one of test 1 and 3 should be introduced as itroducing both are redundant. Test 3 would be better choice.
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