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Discussion
1. Introduction
In RAN#74 meeting, CSI behaviour studies of a CRS-IM receiver for homogenous network deployments have been listed in Wayforward [1]. The study intention is to to verify the CSI accuracy for CRS-IC receiver. CRS-IC will improve demodulation performance, so its improvement gain needs to be considered in CSI computation. The Way-forward in [1] has been suggested as below : 
Interested companies are encouraged to provide input on the CSI test regarding at least:
· The feasibility of capturing the CRS-IM gain into CSI derivation
· Clarification on CSI measurement behavior of CRS-IM UE
· Link level simulation results for CSI to justify the feasibility of CSI test.  
· How to model partial load in the possible CSI test
In this contribution, we discuss on UE CSI behavior clarification and how to test such UE behaviors and model.
2. Discussion
The WI states that a CSI study goal is to verify the CSI accuracy for CRS-IC receiver. For baseline behaviors, a CRS-IC receiver can reflect its demodulation performance improvement to CSI computations. It is a reasonable behavior to be tested and to improve throughput especially when interference traffic is very light. On the top of the CRS-IC behaviors, we need to consider what CSI accuracy for homogenous network. Under homogeouns network assuming random interference injection, one difficulty of CQI fluctuation already has been mentioned in [2]. 
For the interference model of testing, the contribution of [2] has suggested possible methods. One of main concern on test method was how to avoid randomly flucated interference injection, which leads to fluctuated CQI reports. So one way to avoid the problem is to introduce static or semi-static interference model as stated in [2] as :
· Method 1: In interference cell, PDSCH is not transmitted. 

· Method 2: In interference cell, partial interference load is modelled. The partial load is modelled as random full band (50PRB) on/off model, proportional to the average resource utilization in the interfering cells

· Method 3: In interference cell, partial interference load is modelled. The partial load is modelled as random PRB blanking in frequency domain, proportional to the average resource utilization in the interference cells. In this method, we can initially random blank subbands in frequency domain, and then fixed these allocations during the whole test.  

Possible methods proposed in [2] focuse to check UE functionality if an CRS-IC receivers derives CQI under static or semi-static interference circumstances.  Among these three methods, method-3 has been highlighted in the discussion, however it still may cause strange behaviors and results. In method-3, interference loading pattern is only random per a test run. Since it is not fully random over time, instance of interference loading in the PUSCH 3-0 fading channel test causes testing result variations per a test run. Regarding such semi-random interference loading, our concerns are on such cases if PDSCH interferences is loaded mostly in RBs in deep fading parts of channel, or if interferences PDSCH is loaded mostly in RBs in fading parts with strong channel amplitudes. Therefore, we forsee that the method 3 is also problematic to be a test scenario.  
Observation 1 : 

About on test methods proposed in [2], we observed as below
· Method 1 has relatively easy test conditions, and proper for testing the CSI accuracy for CRS-IC receiver. 

· Method 2 has full random interference transmission. Fluctuated CQI report per a subframe becomes a major concern.
· Method 3 has semi-random interference loading. Instance of intial interference RB loading over fading channel may impact on UE evaluations in the practical test, and test results can vary per a test trail.
Proposal 1: We prefer to set method 1 for CSI tests.

Although the method-1 can see clear CRS-IC benifts in CQI computation, but it seems just to avoid CQI fluctuation issues with random interference in homogenous network. Although method-1 can see clear CRS-IC benifts in CQI computation, but it seems simply to avoid core issues of real network and UE behaviors with random interference. The CQI fluctuation is a natural UE behavior because specifically considering random strong interference on PDSCH. The baseline Rel-11 feICIC revierver used to use different sets CSIset0, CSIset1 under feICIC scenarios, however they are not available in this WI. Therefore, at least the Rel-13 receiver needs a baseline behaviors to understand or handle the CQI fluctuation instead of not using separate report by CSIset0, CSIset1. Moreover, such wide distributions of CSI report from UE is regarded to be imporatantly used in an eNB side for coordicated scheduling. In other words, in certain cases, reported CQI distributions can be essential information to schedule PDSCH transimissions depending on interference scenarios intended by eNB. Therefore, eNB may intentionally want to collect statistic information on CQI distributions.
We reasonably assume that eNB may schedule transmissions among cells in Rel-13 network, althgouth  the scheduling is transparent and may look random to the UE side. Therefore we suggest to consider such network schemes and possibly introduce to Rel-13 UE testcase. Definitly in order to handle fluctuated CQI, network and a Rel-13 baseline UE must have aligned understanding on CQI derivations.
Figure 1 shows throughput performance depending on SNR sets given in [3]. Figure 1 (left)  is performance when an eNB utilizes a fixed MCS, and Figure 1 (right)  is performance when an eNB utilizes UE’s CQI reports as it is. First of all, close loop CQI reports are unstable as mentioned, overall throughput performances degraded by about 20%, and CRS-IM gain also drop by 14%. We confirm that if the fluctuated CQI is not properly handled, the overall system cannot achieve the best performance. The fluctuated CQI is a core issue. An UE has a fundamental question how to the UE behaviors stated in the spec TS36.213 and what eNB understanding is on the report. 
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Figure 1 : (left) RU=10% fixed MCS throughput, (right)  RU=10% CQI close loop adaption throughput 

Observation 2 :    Tests on CSI accuracy for Rel-11 feICIC receivers under homogenous network
· CSI measurement variations under dynamic interferences are age-old problems in RAN4. However in RAN4, actual testcase studies with random interference injections are relatively new in Rel-12 and Rel-13. 

· Without proper handing on the fluctuated CQI measurements, thoughput performance degradation appears significantly. 

· Advanced transmission schemes such as corrdinated scheduling and corrdinated beamforming (CS/CB) becomes common for TM4, TM9 in practice. 

· Without knowing exact eNB intentions such as corrdinated scheduling or unscheduled (random) transmission, both CSI report with averaing on CSI measurements and CSI report with instaneous CSI measurement can cause problems under the network. 

· In order to align understanding on CQI derivations between an eNB and UE, RAN4 needs to guide baseline CSI preort behaviors of an UE under random interference injection models including methods like signaling to inform UEs about eNB intentions.

3. Conclusion
Observation 1 : 

About on test methods proposed in [2], we observed as below

· Method 1 has relatively easy test conditions, and proper for testing the CSI accuracy for CRS-IC receiver. Although it can see clear CRS-IC benifts in CQI computation, but it seems simply to avoid a core issues of real network and UE behaviors with random interference. 

· Method 2 has full random interference transmission. Fluctuated CQI report per a subframe becomes a major concern.

· Method 3 has semi-random interference loading. Instance of intial interference RB loading over fading channel may impact on UE evaluations in the practical test, and test results can vary per a test trail.

Proposal 1: We prefer to use method 1 for CSI tests.

Observation 2 :    Tests on CSI accuracy for Rel-11 feICIC receivers under homogenous network
· CSI measurement variations under dynamic interferences are age-old problems in RAN4. However in RAN4, actual testcase studies with random interference injections are relatively new in Rel-12 and Rel-13. 

· Without proper handing on the fluctuated CQI measurements, thoughput performance degradation appears significantly. 

· Advanced transmission schemes such as corrdinated scheduling and corrdinated beamforming (CS/CB) becomes common for TM4, TM9 in practice. 

· Without knowing exact eNB intentions such as corrdinated scheduling or unscheduled (random) transmission, both CSI report with averaing on CSI measurements and CSI report with instaneous CSI measurement can cause problems under the network. 

· In order to align understanding on CQI derivations between an eNB and UE, RAN4 needs to guide baseline CSI preort behaviors of an UE under random interference injection models including methods like signaling to inform UEs about eNB intentions.
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