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1. Introduction
In a network with ABS configured, subframe-restricted CSI measurement is configured to UEs by providing two different CSI subframe sets, where each CSI subframe set represents different interference environments. It means that the interference statistics is kept consistent within a CSI measurement set and this is the main design principle of Rel-10 eICIC to be kept in Rel-11 FeICIC design. 

In this contribution, we propose required efforts to keep the principle described above in Rel-11 FeICIC work as well. 
2. Discussions
2.1. CSI in MBSFN ABS and non-MBSFN ABS

After having intensive discussion, RAN1 has agreed to send an LS[1] to RAN2/4 clarifying that the “needed information” on CRS interference can be provided from the serving cell via higher layer signalling, i.e.:
· List of cell ID(s)
· Parameters for each cell in the list of cell ID(s):

· Number of CRS ports

· Subframes containing CRS in the data region (e.g. the cell MBSFN configuration)
Upon receiving this information, the UE is now aware of aggressor cells CRS information and the existence of CRS from the aggressor cells in PDSCH region as well. If ABS is configured in the aggressor cell, the ABS can be configured as non-MBSFN ABS and/or MBSFN ABS. Depending on this configuration of ABS, i.e. non-MBSFN ABS or MBSFN ABS, the derived CSI may differ from each other assuming that the CRS interference handling technique is applied. 

Two types of RX-based techniques have been considered so far for PDSCH demodulation [2]. One is the interference suppression receiver which first subtracts the CRS interference from the received signal and then detects the serving cell channel. The other is the CRS RE puncturing receiver which discards the REs corrupted by the CRS interference in decoding the serving cell channel.
PDSCH decoding performance either of two techniques in non-MBSFN ABS is not the same as than in MBSFN ABS due to imperfect CRS interference cancellation. In the interference suppression receiver case, as noted in [3] and [4], a portion of aggressor CRS still remains as interference even after the subtraction process. The level of this residual interference depends on the cancellation processor implementation and the strength of the CRS interference. This residual interference causes some performance degradation (i.e., increased BLER of PDSCH for a given MCS) in comparison to the MBSFN-ABS case where no CRS interference is present. In the RE puncturing receiver case, as observed in [5], discarding the corrupted REs results in some throughput degradation due to the effective coding rate increased after the puncturing process. Further details are described in [6]. 
Additional source of the inconsistency of CSI derivation is the difference in the interference observed in MBSFN ABS and non-MBSFN ABS in the colliding CRS case. To be specific, after the serving CRS cancellation in the colliding CRS case, UE observes the aggressor cell’s CRS in non MBSFN ABS but it observes the aggressor cell’s PDSCH in MBSFN ABS. As the interference statistics of PDSCH is different from that of CRS depending on the actual PDSCH load and precoder selection, the interference measurement in MBSFN ABS is in general different from the measurement in non MBSFN ABS. This issue also needs to be considered if the serving cell signals the PDSCH EPRE to RS EPRE ratio of the aggressor cell in order to enable CSI calculation in non MBSFN ABS with non-zero PDSCH transmission power in the colliding CRS case.
Observation: The CSI derived in MBSFN ABS and non-MBSFN ABS can be different from each other.

As a consequence, the CSI derived in MBSFN ABS and non-MBSFN ABS would be different from each other. Because the MCS level satisfying the 10% BLER in MBSFN ABS would result in a BLER higher than 10% in non-MBSFN ABS. In other words, the characteristics of interference conditions in MBSFN ABS and non-MBSFN ABS are heterogeneous, while the main principle of LTE CSI derivation procedure is to make the characteristics of CSI reference resource as consistent as possible. 

Therefore, in order to make the characteristics of reference resource consistent, the UE may be enforced to assume that there is always CRS interference even in MBSFN ABS of aggressor cells as the CRS overhead assumption in TM9 in which a UE always assumes that CRS appears in the reference resources regardless of the serving cell MBSFN subframe configuration[7]. Then, the network is able to recognize that changes in reported CSI do not come from subframe configuration changes, i.e. MBSFN configuration but purely channel condition changes. 
Proposal 1: An appropriate assumption in CSI derivation should be adopted to support the consistency in the CSI reference resources.

2.2. Aperiodic CSI report during HO procedure
During the handover procedure to a targeted pico cell, a UE firstly transmits RACH preamble and the eNB transmits RACH response in return, in which the eNB may ask the UE to transmit aperiodic CSI request. However, the reported aperiodic CSI may not be properly utilized at eNB side if the UE is in CRE region and the restricted measurement is configured in the target cell because the reference resource for the CSI is not provided to the UE yet at this stage. 

In this case, the eNB may provide a specific subframe(s) for the aperiodic CSI measurement during HO  procedure. Alternatively, the subframe pattern which was used to perform RRM measurement on the HO target cell can be the reference subframe set for this CSI report.
Proposal 2: Reference resource for aperiodic CSI report during HO procedure in an ABS configured network should be clearly decided.

3. Conclusion
In this contribution, we discussed the consistency of reference resource for CSI derivation in MBSFN ABS and non-MBSFN ABS of aggressor cells. Also, the ambiguity of reference resource for an aperiodic CSI report is also discussed. We propose as follows:

 Proposal 1: An appropriate assumption in CSI derivation should be adopted to support the consistency in the CSI reference resources.

Proposal 2: Reference resource for aperiodic CSI report during HO procedure in an ABS configured network should be clearly decided.
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