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1
Introduction
In [1], RAN 1 informed RAN 2 and RAN 4 that CRS interference need to be handled by Rx based techniques:

“Handling of CRS interference 

· RAN1 recommends RAN4 to consider UE performance requirements for UE Rx based techniques for DL control/data demodulation (PDCCH/PDSCH), UE measurements/reporting for 9 dB CRE bias according to WID for colliding and non-colliding CRS scenarios with ABS configurations

· Information on number of CRS ports of neighbor cell(s) is needed

· Information on which subframes in neighboring cell(s) the CRS is present (e.g. MBSFN configuration) is needed”

In this contribution, we propose signaling changes to accommodate RAN 1 agreement. 
2
CRS Interference Handling  
CRS interference can cause significant performance degradation under large bias operation [2]. The performance degradation caused by CRS interference can be contributed to:

· Interference on data (PDSCH) resource elements (REs). This scenario occurs when CRS offset of the interfering cell is different from the CRS offset of the serving cell (non-colliding CRS case). 

· Interference on CRS REs. This scenario occurs when the CRS offset of the serving and the interfering cells are the same (colliding CRS case). The negative effect of the CRS interference can be observed through the impact both UE measurements and reporting (CSI feedback) and demodulation. 

2.1 Signaling support 
CRS interference on PDSCH REs can be handled by UE implementation and new signaling support may not be necessary. However, CRS interference on the CRS REs cannot be autonomously handled by the UE, especially for the RLM measurement and RSRQ measurement. In order to get a proper measurement results on the subframes where some of neighboring cells are configured with almost blank subframes (ABS) for eICIC purpose, the UE should cancel interference from CRS of those neighbor cells providing ABS, but should not cancel interference from CRS of the other neighbor cells.

Also, in order to feedback proper CSI, UE needs to know which subframes in the interfering cells are configured as ABS. If that information is not conveyed to the UE, CSI feedback would not be well defined. UE would not be aware of ABS configuration in the neighboring cells and would not know whether to report CSI feedback computed prior or after CRS interference cancellation. For that reason, in order to define performance test and handle colliding CRS case as described in [1], it is necessary to define signaling support to indicate which cell with colliding CRS have configured ABS, and for which subframe subsets (used for CQI feedback) should that configuration would apply.
RAN 1 agreement also refers to signaling the number of antenna ports and MBSFN configuration from the interfering neighboring cells [1]. Utilizing a cell list concept, for each cell ID (identifying a macro cell with ABS configuration), eNB can signal the number of antenna ports and MBSFN configuration. In case of colliding CRS, it should be made clear to the UE for which subframe set (when computing CSI feedback) to assume CRS cancellation and for which it should not. 

Since CRE is currently only defined for RRC_CONNECTED UEs, all the required information can be conveyed with dedicated signaling. Note that supporting CRE for the idle mode UE needs to take into other issues into account, such as paging, SIB delivery and identification of UE’s interference condition during/after RRC connection setup procedure.
Proposal 1: Utilizing a cell list concept, for each cell ID (identifying a macro cell with ABS configuration), eNB can signal the number of antenna ports and MBSFN configuration.
Proposal 2: In case of colliding CRS, it should be made clear to the UE for which subframe set (when computing CSI feedback) to assume CRS cancellation and for which subframe set it should not.  
Note that the list of interfering cells with ABS configuration is already made available at the serving eNB with the introduction of eICIC in Rel-10. The number of antenna ports and MBSFN configuration of the neighbours is also available during X2 interface setup. Hence, there is no need for any additional signalling on the backhaul. 
3
Conclusions

In this contribution, we propose signaling support for CRS interference handling with Rx based techniques based on [1].  
Proposal 1: Utilizing a cell list concept, for each cell ID (identifying a macro cell with ABS configuration), eNB can signal the number of antenna ports and MBSFN configuration.
Proposal 2: In case of colliding CRS, it should be made clear to the UE for which subframe set (when computing CSI feedback) to assume CRS cancellation and for which subframe set it should not.  
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