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1. Introduction
In the previous meetings, the considerations for DL CoMP performance requirements have been discussed in [1-15]. One of remaining issues for demod test is whether to assume CRS-IC in CoMP tests and how many cells should be cancelled. In the last RAN plenary, there was agreement about CRS-IC feature for FeICIC. Based on the above information, we will further discuss this open issue for DL CoMP test setup.
2. Discussion
2.1 Motivation of CRS-IC in FeICIC
CRS-IC feature has been used for FeICIC with blanking operation on some subframe. 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. CRS-IC is motived in this case to mitigate such mismatch and therefore improve the performance. For the case without any blanking, there is no such mismatch issue so it is not necessary to use CRS-IC. In FeICIC, MBSFN ABS information is signaled to UE for supporting an effective CRS-IC operation.
2.2 Differences of CRS interference handling in FeICIC and CoMP

In the last RAN plenary, CRS interference handling has been agreed as a mandatory feature in the context of FeICIC. However, there are some clear differences for CRS-IC operation in FeICIC than in CoMP.

· Signaling support:

· In FeICIC, UE can obtain MBSFN ABS information for CRS-IC operation on need. For the subframe without blanking with MBSFN ABS, UE is not required to cancel CRS. Thus, in RAN4 tests for FeICIC there is no such performance requirement for UEs to verify CRS-IC operation on non-blanking subframes. In short, CRS-IC can operate effectively with such signaling support. 
· In CoMP, in addition of MBSFN ABS, non-MBSFN ABS is used for muting. However such muting is operated dynamically compared to the one using semi-static configured MBSFN ABS. Moreover, there is no blanking information in the time/frequency domain to assist CRS-IC operation. For the purpose of cancelling CRS interference, UE has to do it blindly, which is a demanding requirement for UE processing. In particular, in case two interfering cells have to be cancelled, it may drain UE battery quickly. 
· Complexity of CRS-IC operation:

· For FeICIC, it has been agreed that it will not be used together with the feature of carrier aggregation (CA). In this case, CRS-IC is only required for the primary carrier. It means that at most two interfering cells are required for cancellation, which is not relevant to number of carriers.
· For CoMP, it can be deployed together with CA. If UE is mandated to blindly cancel up to two interfering cells per carrier, then the total number of cancelled cells can be up to 2*Nc where Nc is the total number of carriers with CoMP operation. This definitely stresses the UE implementation and results in the high complexity and cost. Further it is worth of noting that UE has to track CRSs of the interfering cells every TTI for blind CRS cancellation instead of less frequent CRS tracking used for frequency error correction in CoMP behavior B operation.
· Cell(s) to be cancelled by CRS-IC:

· For FeICIC, the received interference level is likely higher than the desired signal level from the serving cell due to CRE operation. Thus, the cancellation of the dominant interferers with the stronger signal levels can improve the performance. 

· For CoMP, as studied with the system level simulation in [12] there is no gain from CRE operation with CoMP. For this reason, we can only focus on the case of CoMP operation without CRE. In this case the strongest signal should be received from the serving cell with the best downlink. In other words, the most dominant interferer should be the serving cell in case data transmission is from the other point. It is obvious that cancelling the serving cell can obtain the most of the gain. On the other hand, the need for more than one cell to be cancelled may depend on following three conditions:

· The remaining two cells in CoMP set without data transmission towards the desired UE should be blanked. It should be noticed that there could be tradeoff between the system performance and UE specific performance. Moreover, the probability of blanking the strongest two cells in CoMP operation is quite small.
· The signal levels received from both interfering cells are stronger than the one from the data transmission point. Thus, it can only happen when the data transmission is from the weakest cell in CoMP set.
· High MCS (e.g., 64QAM) is applied. However, as indicated above 64QAM is unlikely to be scheduled for the weakest cell unless all three cells in CoMP set could have excellent channel conditions. And also according to system level simulation in [12], less than 5% UEs can use 64QAM for behavior B operation.
As investigated via system simulations in [12], it is likely that fulfilling these requirements would be just a corner case if any. So it does not make sense for UE to address such a corner case with the cost of high complexity and huge power consumption. 
Observation 1: CRS-IC for CoMP is quite different than CRS-IC for FeICIC, which would require separate treatment.

Observation 2: UE capability signaling to indicate the support of CRS-IC for CoMP is needed due to more demanding requirements than CRS-IC for FeICIC.
Observation 3: If needed, only serving cell CRS cancellation is sufficient.

2.3 Use cases for CRS-IC 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 as investigated in [12], it can be concluded that there is no need of CRS-IC in case of colliding CRS configuration.
In case of non-colliding CRS, 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. As discussed above, the cancellation of the serving CRS can be sufficient and feasible, which can achieve a good performance with the reasonable implementation complexity and cost.
Proposal 1: CRS-IC is only needed to cancel the serving CRS under CoMP behavior B operation for the UE supporting CRS-IC for CoMP.
Proposal 2: CRS-IC for cancelling two cells in CoMP could be considered unless the gain can be justified via system level simulation based on the realistic setup. 
3. Conclusions

This contribution discussed the operation of CRS-IC in CoMP tests. Three observations are presented as below:

Observation 1: CRS-IC for CoMP is quite different than CRS-IC for FeICIC, which would require separate treatment.

Observation 2: UE capability signaling to indicate the support of CRS-IC for CoMP is needed due to more demanding requirements than CRS-IC for FeICIC.

Observation 3: If needed, only serving cell CRS cancellation is sufficient.

In addition, the following proposals are provided as below:

Proposal 1: CRS-IC is only needed to cancel the serving CRS under CoMP behavior B operation for the UE supporting CRS-IC for CoMP. 
Proposal 2: CRS-IC for cancelling two cells in CoMP could be considered unless the gain can be justified via system level simulation based on the realistic setup. 
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