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1
Introduction
During RAN4#64bis, Rel10 eICIC rank indicator (RI) Test 2 was finalized [1] and a CR was agreed [2]. The remaining issue is whether to introduce Test 1 or alternatively Test 3 targeting verification of RI=1 reporting, and if yes, how such test would be specified. It was agreed to investigate further Test 1/Test 3 parameterizations as follows [1]:
· 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 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.
In this contribution, we provide evaluation results in accordance with the above way forward and provide our views based on our evaluation results.
2
Simulation results
In this section, we provide evaluation results in order to assess the feasibility of RI requirements targeting verification of RI=1 reporting under almost blank subframe (ABS) interference. Simulation assumptions follow the agreed framework [1]

 REF _Ref339614344 \r \h 
[2]. Transmission mode 3 was assumed, HARQ is disabled and CRS do not collide between serving and aggressor cell. Throughput results from scheduling based on UE-reported wideband CQI.
2.1
Option 1
Option 1 consists of Test 1 under EPA5 low correlation propagation conditions assuming Noc1=-98dBm/15kHz, Noc2=-98dBm/15kHz, Noc3=-98, Es/Noc2 (cell 2) = -12dB. Simulation results are depicted in Figure 1 in the form of relative throughput metrics (1,2). Based on these results, it is observed that: 

· At low SNR, 1 is close to 1, whereas 2 is above 1.15.
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Figure 1: Option 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)


2.2
Option 2 

Option 2 consists of Test 3 under EPA5 high correlation propagation conditions assuming Noc1=-98dBm/15kHz, Noc2=-98dBm/15kHz, Noc3=-98, Es/Noc2 (cell 2) = -12dB. Simulation results are depicted in Figure 2 in the form of relative throughput metrics (1,2). Based on these results, it is observed that: 

· 2 is well above 1.3 throughout the whole SNR range;
· 1, is always close to 1, due to the high spatial correlation of the channel.
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Figure 2: Option 2 – 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
Discussion

In this section, we start by discussing the choice of Option 1 vs. Option 2 under the light of previously presented results.
Option 1 vs. Option 2:
Option 1 shows that 2 is well above 1.05 at low SNR. However one should not forget that having requirement on 2 does only make sense if throughput with fixed rank 2 is far, i.e. much lower, from the throughput with fixed rank 1. With an advanced receiver, the two throughput curves may become so close to each other that using 2 as the only requirement may not be sufficient and on the contrary penalize such receiver. It should be reminded, as extensively discussed in the context of eDL-MIMO RI testing, that a good rank adaptation is a one maximizing the overall throughput regardless whether given rank was used for the transmission. In order to make RI Test 1 more receiver agnostic, we propose to follow one of the alternatives proposed in a companion paper [3] which consists in having a “hybrid” type of requirement where a UE passes the test whenever it meets at least one of the requirements on 1 and 2.
Option 2 shows that 2 is well above 1.3, regardles of the SNR. Based on offline discussion, the intention with Option 2 seemed to focus on a potential test point at high SNR. But since agreed Test 2 covers already high SNR, one would miss RI verification at low SNR regime which is precisely the region of interest for cell range extension (CRE) UEs. For that reason, a test point at low SNR is desired. Another drawback of Option 2 is that 1 and 2 curves never cross each other as rank-1 is the optimum choice throughout the whole SNR range. Combined with Test 2, RI testing would then only amount to testing channel rank because EPA high/low correlation is assumed. Testing that UE reports RI correctly based on the SINR experienced within a CSI subset is seen as more relevant for the eICIC feature due to the two CSI subsets with typically low/high interference conditions.
Moreover, we would like to highlight the fact that current interference levels for both Option 1 and Option 2 assume Noc1=Noc2=Noc3=98dBm with Es/Noc2 (Cell 2) =-12dB. Hence interference characteristics are identical over ABS and non-ABS which could allow in principle UE estimating RI over non-ABS. However, there does not seem to be any easy solution to this, especially since the RI test builds on relative throughput metrics.
Observation:
Interference characteristics are identical over ABS and non-ABS which could allow in principle UE estimating RI over non-ABS, hence reducing the significance of RI Test 1.
Based on the above discussion, we propose that:
Proposal 1: 
Test RI at low SNR with Option 1, and
· Use 1 and/or 2 as requirement, where a UE passes the test whenever it meets at least one of the requirements on 1 and 2.
Test points:

We propose SNR=0dB as test point for Rel-10 eICIC RI Test 1, based on the provided simulation results.
Proposal 2: 

Agree on a test point at SNR=0dB for Rel-10 eICIC RI Test 1.
Requirement setting:

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. In addition to 2, we also propose to use 1 as a requirement in order to insure that an enhanced receiver does not fail, and a UE passes the test whenever it meets at least one of the requirements on 1 or 2.
Proposal 3: 

It is proposed to have 2 >1.0 or 1 >0.95 as requirement for Rel-10 eICIC RI Test 1.
4
Conclusion
This contribution provided simulation results as well as analysis on the feasibility of RI requirements targeting verification of RI=1 reporting based on existing throughput-ratio based testing methodology. Based on the provided results and discussion we conclude on the following observation and proposals:

Observation:
Interference characteristics are identical over ABS and non-ABS which could allow in principle UE estimating RI over non-ABS, hence reducing the significance of RI Test 1.
Proposal 1: 
Test RI at low SNR with Option 1, and
· Use 1 and/or 2 as requirement, where a UE passes the test whenever it meets at least one of the requirements on 1 and 2.
Proposal 2: 

Agree on a test point at SNR=0dB for Rel-10 eICIC RI Test 1.

Proposal 3: 

It is proposed to have 2 >1.0 or 1 >0.95 as requirement for Rel-10 eICIC RI Test 1.
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