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1
Introduction
In the previous meetings, the serving cell CRS-IC (SC-CRS-IC) for DL CoMP has been discussed extensively. Especially, the discussion is around whether to introduce SC-CRS-IC in Rel-11 timeframe or the further study in the later release with a thorough study for a well-defined feature. 

In this paper, we provided more analysis on this issue in addition to our previous papers [1-3], taking into account the latest discussions in RAN4.

2
Discussion
It has been agreed in RAN4 that CRS-IC for CoMP is different than CRS-IC for FeICIC. However, the previous studies in FeICIC for CRS-IC could be referred for better understanding the difference and similarity than CRS-IC for CoMP.

CRS-IC feature has been developed for FeICIC to improve the demodulation performance in case of colliding CRS and the ABS subframes in the aggressor cells. The principle of the idea is to cancel the CRS interference of the aggressor cells to avoid the CQI mismatch issue and improve the channel estimation of the victim cells. However, RAN4 did not mandate CRS-IC for the normal subframes and non-colliding CRS cases, which has been captured in [4] as extracted below:

	· In additional to improve demodulation performance in ABS subframes, CRS interference mitigation may optionally be performed for demodulation on all subframes regardless of colliding or non-colliding CRS


Observation 1: Even in FeICIC CRS-IC is not mandated for the normal subframes and non-colliding CRS cases.

In the later stage of CoMP studies it is observed that CRS-IC may be beneficial in case of non-colliding CRS with the blanking subframes (i.e., similar to non-MBSFN ABS subframe) from the serving cells, because CRS-IC can avoid mismatch between the measured CQI and the scheduled MCS. However, there is not any proof on the significant gain for the case of the non-colliding CRS without blanking. This is mainly due to the fact that the CRS interference has been already included in the CQI observation. In other words, there is no CQI mismatch issue. It is worth of noting that there is no requirement to verify CRS-IC operation on non-blanking subframe currently, which also implies that it is not necessary to apply CRS-IC on the normal subframes with non-colliding CRS.
Observation 2: CRS-IC may be beneficial for the non-colliding CRS case with ABS subframes but not much for the case with normal subframes from the aggressor cells.

In CoMP, in addition of MBSFN ABS, non-MBSFN ABS is used for muting. Such kind of muting is operated more dynamically compared to FeICIC with the semi-static configured MBSFN ABS. It is not feasible to indicate such dynamic time/frequency blanking information to UE for CRS-IC operation due to heavy signalling overhead. Whether the serving cell subframes are blanking or not is highly dependent on the CoMP algorithm and network operation, which is transparent to UE. Thus, in order to ensure the cancellation of CRS interference (even serving cell CRS) in some special cases, UE has to perform CRS-IC all the time regardless of whether the serving cell is blanking or not, which is demanding for UE processing and power consumption. It is worth of noting that serving cell blanking is just one of the schemes for CoMP operation. Probability of the serving cell blanking is typically low and the gain of CRS-IC is visible only when high MCS is scheduled from the transmission point.
Observation 3: Different than FeICIC CoMP, UE may need to perform CRS-IC in CoMP all the time due to dynamic blanking, causing unnecessary power consumption in the most cases.

To evaluate the gain of serving cell CRS-IC, the simulation assumption should be defined to consider the reasonable CoMP algorithms and baseline. At least, the normal operation without CoMP and CoMP operation without any blanking can set as the baseline to ensure the CoMP DPB algorithm under SC-CRS-IC study is a typical CoMP scheme. Thus, it is better to get the guidance from RAN1 for the reasonable simulation assumptions which have been used for CoMP evaluation.

Proposal 1: More baseline results are needed to ensure a reasonable CoMP algorithm used for SC-CRS-IC study.

The feature of the serving cell CRS-IC has not been listed as the open issue in the status report. So it is better to continue this study in Release 12 if necessary considering planning of Rel-11 implementation has been done for most companies. 

Besides, it should be noted that NAICS WI in Rel-12 may provide the potential for the support of more generic CRS-IC with the essential signalling. Thus, it seems not need to have half-completed feature in Rel-11 based on serving cell CRS-IC with the limited signalling/UE support which will be duplicated or useless compared to the more generic CRS-IC in Rel-12.  

It should be noticed that the problem itself is not specific to CoMP operation. Actually, any UE in the cell edge with some blanking subframes from the interfering cells (e.g., partially loaded cell) can suffer from such CRS interference problem. Thus, the more generic solution to address the same problem will make more sense.

Proposal 2: SC-CRS-IC is not defined in Rel-11. A more generic CRS-IC can be further studied, e.g., under Rel-12.
3
Conclusions
In this paper, we provided more analysis on SC-CRS-IC issue in addition to our previous papers [1-3], taking into account the latest discussions in RAN4. The following observations are provided:  

Observation 1: Even in FeICIC CRS-IC is not mandated for the normal subframes and non-colliding CRS cases.

Observation 2: CRS-IC may be beneficial for the non-colliding CRS case with ABS subframes but not much for the case with normal subframes from the aggressor cells.

Observation 3: Different than FeICIC CoMP, UE may need to perform CRS-IC in CoMP all the time due to dynamic blanking, causing unnecessary power consumption in the most cases.
And the proposals are given as below: 
Proposal 1: More baseline results are needed to ensure a reasonable CoMP algorithm used for SC-CRS-IC study.
Proposal 2: SC-CRS-IC is not defined in Rel-11. A more generic CRS-IC can be further studied, e.g., under Rel-12.
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