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1. Introduction
In the previous meetings, the considerations for DL CoMP performance requirements have been presented in [1-14]. In the last meeting, one open issue for demod test is whether to assume CRS-IC in CoMP tests. Based on the above information, we will further discuss the details of DL CoMP test setup in this paper to address this open issue.
2. Discussion

In the last meeting, one remaining open issue is whether to introduce a new test case based on non-colliding CRS configuration in Scenario 3 for verification of PDSCH demodulation performance by assuming CRS-IC feature.  

Firstly, it is acknowledged that CoMP Scenario 3 with heterogeneous deployment is similar to FeICIC scenario. However, the commonality in the scenarios does not mean that the CRS-IC used in FeICIC can be applied directly in CoMP.
In case of colliding CRS configuration, the effect of CRS-IC in FeICIC and CoMP could be different due to the different transmission mode and operation schemes. In CoMP using TM10, CRS is mainly used for frequency offset tracking rather than SNR estimation so that the demodulation performance based on DM-RS can be much more robust than the transmission modes based on CRS in case of colliding-CRS configuration, which has been verified in the previous studies (e.g., [11]). Further, taking into account the practical MCS and power offset, it can be concluded that there is no need of CRS-IC in case of colliding CRS configuration.
In case of non-colliding CRS, the need of CRS-IC is essentially due to the fact that there is a mismatch between the measured CQI and the scheduled MCS when using non-MBSFN ABS for blanking. In this case, CRS interference from the blanking aggressor cells is missed in CQI measurement whereas the scheduled blanking operation with link adaptation based on over-optimistic CQI would suffer from CRS interference in the blanking aggressor cells. More specifically, in the case of CoMP DPB operation, CSI-IM based interference measurement may miss the corresponding CRS interference for the configured “muted” CSI process, which may degrade the performance since the scheduled MCS does not take into account CRS interference in the muted cell. If the UE can cancel the CRS interference in demodulation phase, then the performance can be maintained thanks to re-match between CQI and scheduled MCS. 

In addition, it can be noticed that the mismatch only happens for the case with blanking operation. Otherwise, there is no mismatch issue because link adaption can already take into account the effect of CRS interference with no need of CRS-IC operation. So the only need for CRS IC could be the case with blanking operation, i.e., CoMP Dynamic Point Blanking (DPB) case. 

Furthermore, CRS-IC would require the assistance information for proper operation. In general, three types of information would be needed: the time of blanking, the aggressor cells to be blanked for CRS cancellation and the frequency resources for blanking. These are available for FeICIC case via the static blanking subframe configuration with full bandwidth blanking. However, these are not available for CoMP DPB where blanking is performed on the basis of per-TTI and per-PRB. It should also be noticed that the adoption of CoMP schemes (e.g., DPB, DPS, and JT) is transparent to UE. So it is difficult for UE to know how to perform CRS-IC correctly. On the other hand, if blind CRS-IC is enforced, it obviously causes high complexity for UE processing and drains UE battery even in the cases with no need of CRS-IC operation. Especially, considering the fact that the typical blanking probability is around 10% and TM 10 can also be deployed in non-CoMP scenario, it would be quite challenging to enforce such blind CRS-IC. Besides, the availability of CRS information is also uncertain, which depends on UE CSI-processing capability (feature group 7-0 or 7-1) and the practical configuration of CSI process for the available CRS. 
On the other hand, CRS-IC assumption would implicitly mandate CRS-IC used in FeICIC for CoMP operation, which seems that supporting FeICIC feature is a prerequisite for CoMP operation. This would couple these two features for test and deployment, which is not a typical way in RAN4 to define the performance requirement. It is also lacking of thorough investigation from both RAN1 and RAN4 for the effect of CRS-IC on TM10 operating based on CSI-RS/IM and DM-RS.
As discussed above, it can be concluded that CRS-IC should not be assumed for CoMP tests.
On the other hand, it was acknowledged that in some corner cases CRS-IC may improve the CoMP demod performance. For example, in the cell edge with heavy overlapping between the data transmission point and the serving cell, UE could be scheduled for 64QAM transmission from the data transmission point by blanking the serving cell. From the previous link level simulation results, the link level gain can be observed even though it is lacking of a thorough study on the system gain.
In the last meeting, there have been a lot of discussions on this issue. To make a progress on this topic, two options are proposed below for the potential way-forward in this paper: 

· Option 1: CRS-IC should not be assumed.

· Option 2: CRS-IC is only needed to cancel the serving CRS under CoMP behavior B operation for the UE supporting both FeICIC and CoMP features.
Even though we prefer option 1, option 2 can be acceptable for us as a compromise for making a progress on this issue. Essentially, option 2 takes into account the tradeoff between UE complexity, power consumption and performance. The serving CRS is typically the dominant CRS interferer in CoMP operation and always detected by UE. Hence, option 2 can improve the performance effectively for the addressed corner cases while avoiding the high complexity and power consumption.
Proposal: CRS-IC is only needed to cancel the serving CRS under CoMP behavior B operation for the UE supporting both FeICIC and CoMP features. 
3. Conclusions

This contribution discussed whether to assume CRS-IC in CoMP tests. Two options are proposed below:

· Option 1: CRS-IC should not be assumed.

· Option 2: CRS-IC is only needed to cancel the serving CRS under CoMP behavior B operation for the UE supporting both FeICIC and CoMP features.

As a compromise for way-forward, the following proposal is given based on option 2:

Proposal: CRS-IC is only needed to cancel the serving CRS under CoMP behavior B operation for the UE supporting both FeICIC and CoMP features.
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