3GPP TSG-RAN WG4 Meeting #65
R4- 126245
New Orleans, LA, US, 12-16 November, 2012
Agenda item:

5.2.2.1
Source:
Intel Corporation
Title:
Further investigation on eICIC RI tests with different interference and noise levels
Document for:

Discussion
1
Introduction
In RAN4 #64bis, RAN4 further studied eICIC RI tests. The required throughput ratio for Test 2 was decided but whether to introduce Test 1 or not was not agreed yet even after discussing solution options like HARQ retransmission or CQI biasing [1]. Now RAN4 considers adopting different interference and noise levels on ABS subframes. The group also reconsiders introducing Test 3 with the same setup. In this contribution, we provide evaluation results for Test 1 and Test 3 and discuss test frameworks.
2
RI reporting tests
The purpose of RI test is to verify that the reported RI accurately represents the channel rank. To evaluate the feasibility of the RI test framework, we need to investigate whether reported CQI-based MCS matches the PDSCH demodulation performance of around 10% BLER, otherwise the accuracy of reported RI could be hidden by inaccurate CQI reports. When testing on ABS subframes in eICIC scenarios, two factors should be taken into consideration for accurate CQI reporting: i) no CRS interference cancellation due to non-colliding CRS assumption and ii) different interference noise levels between Noc1 and Noc2. In RAN4 #64, it was decided to introduce existing Test 2 in legacy RI tests since CQI-mismatch was not observed in Test 2. 

For sanity test, RAN4 decided to introduce one more eICIC RI test. Test 1 and Test 3 are two candidates. However, in addition to CQI-mismatch effects, we also need to investigate whether test metrics from simulations show stable results to adopt the test. This issue was raised during RAN4 #64. To address this problem, several solution options such as HARQ retransmission and CQI biasing were considered for Test 1 and simulation results were provided by many companies in RAN4 #64bis. Using CQI-1 for data transmission can, to some extent, resolve the issue of low and unstable throughput ratio. However Intel raised a concern that this is not consistent with the normal CQI operation at eNB or test equipment. Eventually the group decided to create a eICIC RI test that is similar to regular RI test, by making Noc1=Noc2=Noc3 and dominant interference power very low. 

In this contribution, we study eICIC RI tests with new interference and noise levels on ABS subframes to stabilize the test.
3
Simulation results 

Here we use simulation assumptions agreed in [2]:
· Option 1: investigate “test 1” with
· Noc1=-98dBm/15kHz, Noc2=-98dBm/15kHz, Noc3=-98dBm/15kHz, Es/Noc2 (cell 2) = -12dB
· Antenna 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=-98dBm/15kHz, 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 detailed setup follows that of Table 9.5.3.1-1 RI Test (FDD) and Table 9.5.3.2-1 RI Test (TDD).
3.1
Options 1: Test 1
First, we consider Test 1 (option 1) as a candidate for the second test for eICIC RI test. In Test 1, we have low antenna correlations at both eNB and UE. We test only on ABS subframes but the test is similar to regular RI test in terms of same noise levels Noc1=Noc2=Noc3. Also, dominant interference power is very low (Es/Noc2 (cell 2) = -12dB). BLER and throughput gain for low correlation cases are shown in Figure 1. BLER curves for both fixed RI=1 and fixed RI=2 are around or below 10%, so there is no CQI-mismatch problem. For throughput gains, 
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 is still unstable at both low and high SNR points. For 
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, throughput gain is constant 1 over low SNR range (0 ~ 6dB) since follow RI always choose rank 1 when SNR is very low. Thus, we can use 
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 as a test metric with low SNR test point to test if follow RI choose rank 1 at low SNR. Note that 
[image: image4.wmf]1

g

 with high SNR test point is already adopted in Test 2.
Proposal 1: Introduce Test 1 with 
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 and use low SNR test point.
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Figure 1 BLER and throughput gain with low correlation
3.2
Option 2: Test 3
We also reconsider reusing Test 3 (option 2) for eICIC RI tests. In Test 3, we have high antenna correlations at both eNB and UE. As in option 1, we use low interference power and same noise levels Noc1=Noc2=Noc3 on ABS. Figure 2 shows BLER and throughput gain for high correlation cases. We observe from the figure that BLER with fixed RI=2 is still too high over the whole SNR range making it difficult to adopt 
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 for the test metric, even though 
[image: image9.wmf]2

g

 is high enough as shown in the right figure. The reason for the CQI-mismatch with fixed RI=2 here is because mean instantaneous capacity (MIC) calculation for CQI estimation with TM3 is more or less affected by the correlation setup compare to the test with TM4 which is adopted in the legacy RI tests, and thus, sometimes estimated CQI becomes aggressive in high correlation setup. By the same reasoning, CQI-mismatch is also shown with follow RI at high SNR since rank 2 is also chosen at high SNR. Therefore, we propose not to introduce Test 3 for both 
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 and 
[image: image11.wmf]2

g

.
Proposal 2: Do not introduce Test 3.
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Figure 2 BLER and throughput gain with high correlation
4
Conclusion
In this contribution, further study on the test framework for RI reporting in eICIC is carried out to introduce another RI test for sanity test. The following conclusions can be drawn from simulation results:
Proposal 1: Introduce Test 1 with 
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 and use low SNR test point.
Proposal 2: Do not introduce Test 3.
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