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1. Introduction
In the last RAN1 meeting, the signaling design details of the MIB detection and UE behavior for colliding CRS scenario were discussed, from which we obtained two working assumptions captured in the LS [1] and [2], respectively.
This contribution presents our views on the valid scenarios that need signaling solutions, whose purpose is to address the remaining issues for 9dB bias. Basically we propose to further investigate potential scenarios suffering from problems that have not been resolved.
2. Discussion and analysis
2.1.  Cell detection

Under the exposure of the interference from the Macro cell, the Pico cell identification or system information detection for the UEs located in the Macro cell area (MUE) and Pico cell CRE region (PUE) may be impacted [3]. Further, the possible scenarios and related procedures could be:
· A. For UE located in the Macro cell coverage area

· A-1. The Pico cells’ PSS/SSS detection performance may be degraded, which may lead to inaccurate  RRM measurement reporting of the Pico cells
· B. For UE located in a Pico cell CRE region

· B-1. The Pico cells’ PSS/SSS detection performance may be degraded, which may lead to inaccurate RRM measurement reporting of the serving Pico cell and other Pico cells
· B-2. The serving Pico cell PBCH detection performance may be impacted, especially in the case of system information changing
For the issues A-1 and B-1 mentioned above, the current Rel.10 RRC signaling containing the PCI of the victim cells could help to improve the cell detection performance. To tackle the issue B-2, the current working assumption states that “Related MIB information from the victim cell may also be supplied by aggressor cell during handover…”. From our understanding, if the system information changes in the Pico cell, the Pico UE needs to be informed in advance to avoid the potential consequences otherwise, which are likely to include connection dropping, reconnection to the Macro cell and then the handover from the Macro to the Pico cell. It is foreseeable that the impact would be quite severe to the network if this operation applies to large number of users simultaneously.
2.2. CRS-IC
Meanwhile, CRS interference mitigation would be needed in the above scenarios as well due to the unbalanced handover offset value. For example, the issues without such mitigation could be:
· A. The UE located in the Macro cell coverage area

· A-2. The RRM measurement of the Pico cells may be inaccurate

· B. The UE located in a Pico cell CRE region

· B-3. Data/Control channel demodulation may be impacted by the CRS interference from the Macro cell
· B-4. The CSI report may be inaccurate

· B-5. The RRM measurement for the Pico cells may be inaccurate
The issue A-2, B-4 and B-5 arise because of the CRS collision between the aggressor and victim cells, while the issue B-3 exists in the non-collision case. The working assumption captured in [4] regarding the CRS interference cancelation (CRS-IC) provide the assistance information via high layer signaling. 
Proposal 1: The signaling solution for network assistance cell detection and CRS interference cancelation are needed by UEs of both aggressor cell and victim cell.
One potential issue that has not been fully discussed is how the network side determines to which UE(s) to send the assistance signaling. To assist the RRM/RLM measurement, the eNodeB should firstly figure out which UE is suffering CRS interference, and from which cell, when measuring the intended cell, before sending the signaling to the UE. The precondition for the eNodeB acquiring the interference relation between the cells and UE is the accuracy of RRM measurement reports. However, the UE may be not able to report reliable RRM measurement result without the CRS-IC assistance information. Hence this may fall into a chicken-egg problem.
Proposal 2: Before confirming the working assumption, the remaining issues relating to the possible scenarios should be further studied and clarified.
If we compare the parameters involved in the signaling solution for the two purposes, namely cell detection and CRS-IC, we may notice that they actually share some commonality. Firstly the cell ID list and the CRS port number are essential elements for each one. And the DL bandwidth could be useful in the CRS interference cancelation in the case that the aggressor cell CRS bandwidth is smaller than that of the victim cell. This is actually possible when a low power node covers a hot-zone with a high traffic load, which is suitable for adopting a larger system bandwidth. Moreover, as has been analyzed in section 2.1, sending the signaling for assistance of cell detection during handover may not be a complete solution.
Proposal 3: The detailed signaling design should be a complete solution in support of CRS interference cancelation and enhanced cell detection.
3. Conclusion
In this document, we provide our views and analysis on the signalling design to tackle the remaining issues for large unbalanced offset value. Based on the above analysis, we recommend to address the remaining issues in the identified possible scenarios by the following proposals:
Proposal 1: The signaling solution for network assistance cell detection and CRS interference cancelation are needed by UEs of both aggressor cell and victim cell.
Proposal 2: Before confirming the working assumption, the remaining issues relating to the possible scenarios should be further studied and clarified.

Proposal 3: The detailed signaling design should be a complete solution in support of CRS interference cancelation and enhanced cell detection.
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