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1 Introduction
In RAN1 #67, the following agreements on feICIC were reached [1].

· 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 neighbour cell(s) is needed

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

· FFS the additional need for rate matching around CRS of neighbour cell(s) – also discussed in CoMP WI
In this contribution, we discuss the need and possible signalling support for rate matching around CRS of neighbour cells.
2 Discussion
2.1 Need for PDSCH RE muting and rate matching 
To handle CRS interference, there are mainly two kinds of methods, i.e. Rx-based CRS interference cancellation (IC) scheme at the UE side and Tx-based PDSCH RE muting around CRS of aggressor cells at the eNB side. Our opinion is that CRS IC receiver should not be mandatory especially for low-capability UEs, and it is desirable if the network can provide mechanisms to enable low capability UEs operating in severe interference environments. PDSCH RE muting around CRS of aggressor cells is such a candidate. One criticism about this method is, when victim and aggressor cells CRS collide, victim cell CRS cannot be muted. For this case, PDSCH can be configured with TM9 so that channel estimation is not affected by CRS collision. 

Besides feICIC, RE muting around CRS of neighbor cells is also helpful in CoMP JT application. For CoMP JT, some PDSCH REs from one transmission point could collide with CRS from other transmission point, and the collision results in performance degradation for both PDSCH detection and CRS based channel estimation quality. Thus, PDSCH RE muting and rate matching should be supported to avoid the collision between REs and CRS from different cooperated points for CoMP JT. 
2.2 Signaling support
In Rel-10, there is the same concept of RE muting and rate matching for zero-power CSI-RS configuration, where PDSCH RE mapping skips the location of zero-power CRS-IC. So the implementation of rate matching around CRS of neighbor cells is not complicated. Related configuration signaling can reuse the configuration of zero-power CSI-RS. 
To support UE de-mapping the received PDSCH configured with rate matching around CRS of neighbor cells, some information is necessary, which includes cell ID or CRS pattern, CRS ports number and subframe type of aggressor cells. Regarding subframe type, this means whether or not the subframe is MBSFN where PDSCH rate matching is unnecessary in the data region. 
The signaling of configuration should be dedicated and semi-static. Before eNB ensures the UE receives the signaling correctly, PDSCH rate matching should not be implemented. For better reliability, the configuration signaling could be transmitted in protected time-frequency resources. Another alternative scheme is to use low-order MCS level to maintain basic performance.  
Regarding the number of neighbor cells used for RE muting and rate matching around CRS, one or two cells should be enough because rate matching around CRS can reduce the code rate of channel coding. The network can determine which cell(s) to be used for muting and rate matching according to some measurements of neighbor cells reported by UEs. 
3 Conclusion

In this contribution, we discussed the need and possible signaling support for PDSCH RE muting and rate matching around CRS of neighbor cells. Based on above analysis, we have following observations.
· Observation 1: For low capability UE without CRS IC receiver, the scheme of PDSCH RE muting around aggressor CRS should be supported when UE suffers from serious CRS interference. 
· Observation 2: PDSCH muting around CRS of neighbor cells is beneficial to multiple applicable cases including feICIC and CoMP. 
· Observation 3: For PDSCH RE muting and rate matching, there is no complicated implementation and just a little specification impacts to support configuration signaling.
· Observation 4: Information required for PDSCH de-mapping includes cell ID, number of CRS ports and subframe type.
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