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1. Introduction
In RAN4 #63AH further discussions regarding the RI reporting test for eICIC with non-MBSFN took place [1]. It has been agreed that the Rel-8/9 RI test methodology should be used as an start point to investigate its feasibility for the eICIC RI test. Simulation assumptions have been defined in the last meeting to allow comparison of the analysis of different companies [2].
In this contribution we provide simulation results for the agreed assumptions and discuss the feasibility of re-using the Rel-8/9 RI test methodology.
2. Discussion
In RAN4 #63AH further discussions regarding the RI reporting test for eICIC took place [1]. It has been agreed that the Rel-8/9 RI test methodology should be used as an start point to investigate its feasibility for the eICIC RI test. 
The goal of the simulations requested in [2] is to investigate the effect of the CQI mismatch on the relative throughput gain and the BLER. The CQI mismatch in the RI reporting tests is due to two effects: The additional interference of the dominant macro cell is not captured in the CQI report in case of non-colliding CRS. This leads to a optimistic CQI report. On the other side, due to a higher noise level in CRS OFDM symbols #0, #4, #7 and #11 the CQI report tends to be conservative. Due to these opposite effects the CQI report in ABS subframes may not be very reliable. These opposite effects may also impact the RI test. In [3] it has been analyzed that the CQI inaccuracy does not impact the RI reporting test case if the BLER of the first HARQ transmission in in the order of 10%. If it can be verified that the CQI mismatch does not have much impact on the BLER, the existing Rel-8/9 RI methodology can be re-used for the RI test in eICIC.
In the following we provide the simulation results according to the assumptions in [2]. We only provide results for ABS pattern option 1 since the results for ABS pattern option 2 were found to be very similar. The interference settings are EI/Noc1 = 10 dB, EI/Noc2 = 6 dB, Noc3/Noc2 = 3.2 dB as defined in [2]. 

We first look at the BLER for fixed rank transmission. The results without HARQ ReTx are provided in Figure 1. In the plot in the right hand side, the reported rank has been fixed to one, on the left hand side the reported rank is fixed to two. The MCS selection is based on the reported CQI + {-1, 0, +1}. The antenna correlation is low in this case. As it is expected that BLER becomes higher for more aggressive and lower for more conservative MCS selection. The BLER for follow RI without HARQ ReTx is provided in Figure 2 for low antenna correlation. Again, the BLER becomes higher for more aggressive and lower for more conservative MCS selection. 

It is seen from these two figures that the BLER is in a reasonable range in case the MCS selection is based on the reported CQI. As it already has been observed in the simulations for the CQI test cases, for the chosen interference levels EI/Noc1 = 10 dB, EI/Noc2 = 6 dB, Noc3/Noc2 = 3.2 dB, the two effects of the CQI mismatch almost cancel out and there is not big impact on the BLER. 
[image: image2.emf]
Figure 1: BLER for fixed RI, MCS Selection based on CQI + {-1, 0, +1}, no HARQ, Low Antenna Correlation
[image: image3.emf]
Figure 2: BLER for follow RI, MCS Selection based on CQI + {-1, 0, +1}, no HARQ, Low Antenna Correlation
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Figure 3 shows (1 and (2 for MCS selection based on CQI in the left hand side and based on CQI – 1 on the right hand side. In the plot on the left hand side it is seen that (1 increases with increasing SNR. This behaviour is expected and due to the fact the BLER at high SNR is similar both for RI = 1 and RI = 2. The (2 values behave slightly different since they decrease both at high and at low SNR. The reason for decreasing (2 values at low SNR is that the BLER for RI = 1 and RI = 2 are different as can be seen from Figure 2. On the right hand side for MCS selection based on CQI - 1, both (1 as well as (2 have a monotonous shape since the BLER is similar for RI = 1 and RI = 2. 
Figure 3: Gamma Values – left) MCS Selection based on CQI, right) MCS Selection based on CQI-1

Based on these curves it is considered as possible to reuse the Rel-8/9 RI reporting test framework. It may need further consideration whether MCS selection should be based on CQI or whether some offset should be applied to get more stable results. We propose to introduce RI reporting test cases for low antenna correlation following the Rel-8/9 framework 

Proposal 1: The existing Rel-8/9 RI testing framework should be reused and test cases for low antenna correlation at low and high SNR should be introduced.
The SNR test points should be chosen such that the low SNR test point reflects operation in the CRE region and the high SNR test point should provide suitable gains of TM3 over TM3.

Proposal 2: Reusing the SNR = Es/Noc2 test points from Rel-8/9 [0] dB and [20] dB should be considered.
The document is planned to be updated with simulations for high antenna correlation.
3. Conclusion 
In this contribution we provided simulations for RI reporting following the simulation assumptions in [3].
Proposal 1: The existing Rel-8/9 RI testing framework should be reused and test cases for low antenna correlation at low and high SNR should be introduced.

Proposal 2: Reusing the SNR = Es/Noc2 test points from Rel-8/9 [0] dB and [20] dB should be considered. 
We recommend taking these proposals into account for defining the RI test case for eICIC.
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