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1. Introduction

In the RAN4 #70 meeting, an issue on FeICIC RI test 1 requirement penalizing advanced receiver was identified. The throughput ratio gamma2 is small if the receiver has good performance for rank 2 (such as ML receiver). It is harder for such receivers to pass the test requirement with smaller gamma2. In this paper, we provide our consideration and discussion for this issue.
2. Discussion
In the way forward [1], several potential solutions for the issue were listed:

· 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
Since both baseline MMSE receiver and advanced receiver may be used in the product implementation, the test should be designed in a way that advanced receivers are not penalized. Advanced receiver may have better performance for rank 2 thus the throughput ratio gamma2 is smaller. On the other hand, baseline MMSE receiver may have lager gamma2 since MMSE receiver has relatively smaller throughput for rank2. A simple and straightforward solution for this issue is to relax the requirement number of gamma2. For example, relax gamm2=1.0 to gamma2=0.9. But this relaxed requirement has the issue that rank adaptation performance may give worse than fixed rank 2. While the purpose of RI test is to test the best rank is reported according the propagation channel condition, rank adaptation should have throughput gain with the best rank reported. 
Option 1 is to change the test SNR point. For example, change the SNR from 4dB to 2dB or 0dB. With lower SNR, the throughput of rank 2 will be smaller. However, the throughput of rank adaptation will also become smaller. This move does not provide too much help to increase gamma2. Figure 1 is the simulation result for gamma2, with the MLD receiver. It is seen that gamma2 is 1.09 at SNR=4dB and gamma2 is 1.17 At SNR=0dB. There is only a little improvement of throughput ratio gamma2.
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Figure 1. Throughput ratio gamma 2 for low correlation channel
On the other hand, the test SNR point is chosen in RAN4 according the working SNR point of FeICIC system deployment scenario and it’s not good to change it to an arbitrary number. Thus we think option 1 is not a good solution for this issue.

If we use gamma1 as the test metric for test 1, then both test 1, test 2 and test 3 use gamma1 as the test metric. The test points for test 2 and test 3 are high SNR. Rank 1 has less opportunity than rank 2. So gamma1 is a reasonable test metric to show the gain of rank adaptation. However, the test point for test 1 is low SNR, where rank 1 has more opportunity. When rank adaptation is used, more likely, rank 1 is the reported rank. The throughput ratio gamma1 will be even smaller than gamma2, so we think option 2 is also not a good solution either.

Currently, low correlation channel is used for test 1. In general, low correlation channel is friendly for rank 2. That is, the reported rank has more opportunity to be rank 2 and the throughput ratio gamma2 is smaller. If high correlation channel is used, rank 2 will have less opportunity to be reported and gamma2 would be larger. Moreover, the low SNR test point of test 1 also has less opportunity for rank2. So we think option 3 is good solution for this issue, i.e., the test channel has high correlation for test 1.
Figure 2 is the gamma2 for low correlation and high correlation, both using MLD receiver. It is seen that the throughput ratio gamma2 of high correlation channel is much larger than low correlation channel. So with high correlation channel, a MLD receiver can meet the test requirement much easier with potentially a larger gamma2 as the minimum requirement.
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Figure 2. Gamma2 for FeICIC, serving cell: high, aggressor cell: low
Proposal 1: For FeICIC RI reporting, introduce Test 1 with

- Es/Noc2 = 4dB, gamma2 = TBD.

- High correlation channel for serving cell, Low correlation channel for aggressor cell
3. Conclusion
In this contribution, we provide our proposal on the requirement of FeICIC RI test 1:
Proposal 1: For FeICIC RI reporting, introduce Test 1 with

- Es/Noc2 = 4dB, gamma2 = TBD.

- High correlation channel for serving cell, Low correlation channel for aggressor cell
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