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1
Introduction
During RAN4#63AH, it was agreed to evaluate the feasibility of RI testing for Rel-10 eICIC through link level simulations. In this contribution, we provide our preliminary results following the agreed evaluation framework [1].
2
Simulation results
In this section we provide preliminary results in order to assess the feasibility of RI requirements under almost blank subframe (ABS) interference. The primary goal is to identify any possible challenges faced with link/rank adaptation for a Rel-8/9 baseline receiver unaware of CRS interference in ABS. Simulation assumptions are according to the agreed framework in reference [1]. Transmission mode 3 was assumed, HARQ is disabled and CRS do not collide between serving and aggressor cell. Option 2 for CSI and ABS patterns was followed. Throughput is based on UE-reported CQI.
Simulation results are depicted in Figure 1 in the form of relative throughput metrics (1,2) assuming 2x2 EPA5 channel and low correlation. Based on these results, it is observed that despite of CRS interference in ABS, the relative throughput metrics show “decent” link and rank adaptation performance for a baseline receiver, i.e. 2 at low SNR (<5dB) is above 1.1 and 1 is above 1.1 at high SNR (>15dB). Furthermore BLER is always below 20% over the whole SNR range, which means that even with the interfering cell, the CQI report seems to provide “decent” throughput performance for either fixed Rank-1, Rank-2, or with follow-RI. These results demonstrate the feasibility of a Rel-10 eICIC RI test under the assumption of a Rel-8/9 baseline receiver. To our view, additional settings like e.g. enabling HARQ still desserve to be studied.

Observation 1:  
A Rel-10 eICIC RI test along the lines of the baseline assumptions in R4-63AH-0206 is seen as technically feasible. Whether to enable HARQ still desserves to be studied.

Regarding the test points for the Rel-10 eICIC RI test, we recommend to use the same SNR levels and metrics as for Rel-8/9 rank adaptation tests:

· Test 1: SNR=0dB and requirement on 2;

· Test 2: SNR=20dB and requirement on 1.

On the possible requirement values, to our view one should target Rel-8/9/10 requirements for RI. We don’t see any reason for tightening the requirements, especially since the baseline receiver is here unaware of CRS interference.

Then, we would like to highlight the fact that observations in this contribution apply for specific simulation assumptions [1] with a particular choice of interference parameters, i.e. D/Noc1=10dB, D/Noc2=6dB. However, no conclusion can be drawn for other pairs of Noc values that may occur for instance in the field. For instance, pairs of Noc values with Noc1 and Noc2 closer of each other will likely incur larger impact to CQI/RI adaptation as there would be no compensation effect anymore (i.e. pessimistic CQI due to higher Noc2 level in CRS symbols being overcome by the impact of CRS interference). Interference studies conducted in RAN4 prior to the agreement on Noc levels showed a wide spread of conditions in terms of Noc1 and Noc2 levels. From a test case perspective, a Rel-8/9 baseline UE could be in position to fullfill the Rel-10 eICIC RI test however, in practical deployment there is no guarantee that reported CQI/RI would behave properly in terms of BLER/throughput. This questions the significance of the test. 
Observation 2:  
From a test case perspective, a Rel-8/9 baseline UE could be in position to fullfill the Rel-10 eICIC RI test, however, in practical deployments there is no guarantee that corresponding link/rank adaptation would behave properly in terms of throughput performance. Therefore, the significance of an RI test under ABS interference is questionable.
Finally about the introduction of Test 3 (EPA5, high correlation) we observe that:
Observation 3:  
Introducing Test 3 (EPA5, high correlation) is not seen as necessary as similar configuration is already extensively tested throughout existing Rel-8/9 RI test cases as well in Rel-10 eDL-MIMO.
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Figure 1: Ratio of the throughput with follow-RI transmission and throughput with fixed rank transmission vs. Es/Noc2 (Gamma1=TRI/TR1 and Gamma2=TRI/TR2, where TRI, TR1 and TR2 are the throughput for follow-RI, fixed RI=1 and fixed RI=2, respectively)


3
Conclusion
This contribution provided simulation results as well as analysis on the feasibility of RI requirements based on existing throughput-ratio based testing methodology. Based on the provided results, the following observations were made:
Observation 1:  
A Rel-10 eICIC RI test along the lines of the baseline assumptions in R4-63AH-0206 is seen as technically feasible. Whether to enable HARQ still desserves to be studied.

Observation 2: 
From a test case perspective, a Rel-8/9 baseline UE could be in position to fullfill the Rel-10 eICIC RI test, however, in practical deployments there is no guarantee that corresponding link/rank adaptation would behave properly in terms of throughput performance. Therefore, the significance of an RI test under ABS interference is questionable.
Observation 3:  
Introducing Test 3 (EPA5, high correlation) is not seen as necessary as similar configuration is already extensively tested throughout existing Rel-8/9 RI test cases as well in Rel-10 eDL-MIMO.
Then, we make the following proposal:

Proposal: 

Use the same test points and metrics as for Rel-8/9 rank adaptation tests:

· Test 1: SNR=0dB and requirement on 2;

· Test 2: SNR=20dB and requirement on 1.

Overall, we still question the significance of RI tests for eICIC under Rel-10 timeframe, essentially because of the assumption of a Rel-8/9 baseline receiver. To our view, CQI/RI tests for eICIC become relevant only when the receiver will be able to mitigate the CRS interference in ABS. That will happen during Rel-11 timeframe.
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