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1 Introduction
In RAN1 #67 meeting, it was agreed that for handling of CRS interference:
· 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, how to make the victim UE be aware of this information is addressed. 
2 Design of obtaining information of neighboring cells CRS
Information about aggressor cell’s CRS configuration indicating when and where CRS is located is needed by victim UE to handle that interference. In general, this information depends on the Cell ID, number of CRS ports and MBSFN configuration of the aggressor cell. With the aggressor cell’s Cell ID, the UE determines the vshift for CRS mapping (
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) in the cell, and from the number of ports for CRS, the UE determines the mapping locations of the CRS. In addition the aggressor cell MBSFN configuration indicates whether there is CRS interference in a certain subframe.
As described in [1], the above information could be explicitly provided to the UE, which is called network assisted methods, or detected by the UE without any extra network efforts, which is called UE detection methods. In the next two subsections, these methods are discussed respectively.
2.1 Network assisted methods
For network assisted methods, the network informs the victim UE Cell ID, number of CRS ports and MBSFN configuration of the neighbor cell. Using the X2 interface among cells [2], the serving cell of the victim UE can obtain the CRS configuration (“Cell ID”, “Number of Cell-specific Antenna Ports”, and “MBSFN subframe Info”) of the aggressor cell. Since there is typically one interfering cell in a Macro-Pico deployment [3], it is unnecessary for the UE to know the CRS configuration of all neighboring cells. Only the configuration of the most severe interferer is needed. Determining the most severe interferer can be based on RSRP measurement results. Because the RSRP reporting is typically configured as aperiodic (event-triggered) to decrease excessive reports, the network may not refresh its RSRP information frequently. Therefore, it is recommended that the UE makes the decision of the most severe interferer. After making that decision, the UE could request that the network send CRS configuration of this cell. 

Observation 1: It is recommended the victim UE performs determination of the most severe interferer and then sends request message for CRS configuration of this cell.
The message carrying CRS configuration information of the aggressor cell could be provided to the UE by the network through RRC or physical layer signaling. To receive this message, the UE should first synchronize to the victim cell and read PBCH, PCFICH, PDCCH, etc. However, without handling the corresponding CRS interference, those channels might not be received correctly. As a result, network assisted methods require reliable detection of the indication message from the serving cell by the victim UE. Once the UE has the CRS configuration of the most severe interfering cell, it could handle the interference.
Observation 2: Network assisted methods require the reliable detection of the indication message from serving cell by victim UE.
2.2 UE detection methods
UE detection methods imply that the UE detects the current channels to acquire Cell ID, the number of CRS ports, and the MBSFN configuration of the aggressor cell to determine the CRS locations of the neighbor cell. 

According to the current measurement mechanisms [4], as long as the message “s-Measure” is enabled and the measurement result of the serving cell becomes worse than “s-Measure”, the UE would perform RSRP/RSRQ measurement of the serving cell and neighbor cells periodically. Consequently, the UE has the information about the cell ID of neighbor cells in these cases. For the number of CRS ports, the victim UE implicitly obtains it by detecting the neighbor cell PBCH. 
As for the MBSFN configuration of the neighbor cell, it is transmitted by “mbsfn-SubframeConfigList” in the SIB2 message of the neighbor cell. Besides this, the message of neighCellConfig in the serving cell of the victim UE also provides some information related to the MBSFN configuration of the neighbor cells [5]. The “neighCellConfig” indicates whether MBSFN subframes are present in the neighbor cells and whether the MBSFN subframe allocation of the neighbor cells is the same or identical to/subsets of that in the serving cell. So if neighCellConfig indicates there are no MBSFN subframes present in the neighbor cells or the MBSFN configuration of the neighbor cells is the same as that of the serving cell, the UE then determines which subframes in the neighbor cell the CRS is transmitted, and no more detection process is needed. However if neighCellConfig indicates the MBSFN configuration of the neighbor cells is different than the serving cell, the UE could read the PBCH to acquire the neighbor cell CRS port number and then read the SIB2 message of the neighbor cells to acquire their MBSFN configuration.
From the above analysis, it could be concluded that obtaining the CRS configuration of neighbor cells through UE detection methods is possible. However whether the detection performance can satisfy the requirements needs further evaluation, and since detecting the PBCH and SIB2 of the neighbor cells are not mandated features for the UE, it should be defined in RAN4 to guarantee the UE has the ability. 
Observation 3: UE detection methods need RAN4 definition for UE to detect the neighbor cell’s PBCH and possibly SIB2 message.
3 Conclusion

In this contribution we analyzed two methods to make the victim UE be aware of the CRS configuration of the neighboring cell: the network assistance methods and the UE detection methods. It is observed that 
For network assistance methods
Observation 1: It is recommended the victim UE performs determination of the most severe interferer and then sends request message for CRS configuration of this cell.
Observation 2: Network assisted methods require the reliable detection of the indication message from serving cell by victim UE.
For UE detection methods
Observation 3: UE detection methods need RAN4 definition for UE to detect the neighbor cell’s PBCH and possibly SIB2 message.
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