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1. Introduction
In the Jeju RAN1 meeting, the signaling design and related UE behavior to address FeICIC remaining issues for 9dB CRE bias were intensively discussed, especially for the purpose of aiding CRS interference mitigation. A total of four way forwards on this agenda item were noted [1-4], which mainly focus on the network assistance for system information detection and CRS interference cancelation. Besides, their intentions also align with the conclusion from RAN1 #67:
· Reduced non-zero transmit power on DL unicast control and data transmissions in ABS is needed

· Detailed signaling is FFS

· Cell detection principles

· Network assistance to simplify UE implementation of cell detection for 9 dB CRE bias

· Higher-layer signaling is utilized to aid the UE

· RAN1 continues discussion about the details of necessary specification changes

· 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

· FFS the additional need for rate matching around CRS of neighbor cell(s) – also discussed in CoMP WI

This contribution presents our views on the details of signaling solution, whose purpose is to address the remaining issues for 9dB bias. Basically we propose that the both concerned issues should be considered. The signaling feature and contents are analyzed and compared accordingly.
2. Discussion and analysis
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 [5]. Moreover, the possible scenarios and related procedures could be:
· The UE located in the Macro cell coverage area

· The Pico cells’ PSS/SSS detection performance may be degraded 

· RRM measurement report of the Pico cells may not be accurate
· The UE located in a Pico cell CRE region

· The Pico cells’ PSS/SSS detection performance may be degraded 

· RRM measurement report of the Pico cells may not be accurate

· The serving Pico cell PBCH demodulation performance may be impacted
Meanwhile, the CRS interference mitigation would be needed in the above scenarios as well due to the unbalanced handover offset value. For example:
· The UE located in the Macro cell coverage area

· The RRM measurement for the Pico cells may be inaccurate

· The UE located in a Pico cell CRE region

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

· The RRM measurement for the Pico cells may be inaccurate
Observation 1: The signaling solution for network assistance and CRS interference cancelation are needed by both MUE and PUE.
As per the LS [6] sent to RAN2&4, the PCI, CRS ports number and the MBSFN configuration can be provided from the serving cell via higher layer signaling. In addition, we have already concluded from RAN1#67 meeting that higher-layer signaling is utilized to aid the UE for cell detection and the corresponding LS [7] was also sent to other working groups. Even though Rel.10 signaling can be used to assist cell detection, apparently it is a little difficult for Rel.10 signaling to fully serve the function of PSS/SSS and PBCH. The reason would be the detection of PSS/SSS/PBCH do not only tag cell ID and CP type on each detected cell, but also deliver the DL bandwidth, PHICH configuration, SFN and CRS ports number to the UE, after which UE could then demodulation the DL-SCH. If an improved detection of SIB1 information is also considered further, some enhancement to current signaling may be needed as well. 
Observation 2: The existing Rel.10 signaling is not sufficient for network assistance cell detection. The signaling design should take CRS IC and cell detection both into consideration.
If we compare the possible parameters in the signaling solution of the two purposes, 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.
Observation 3: The possible parameters of the signaling solution in support of CRS interference cancelation and enhanced cell detection share some commonality.
Based on the above analysis and observations, we have following proposal:
Proposal 1: The signaling solution design should be capable of handling both CRS interference mitigation and enhancement to cell detection in both victim cell and aggressor cell.
In addition, this potential working assumption would significantly reduce the work load and time consuming in Rel.11 compared with separate signaling design to deal with two purposes respectively.
Proposal 2: How to use the parameters in the new signaling solution could be indicated by the eNodeB or left to the UE implementation.
Considering that the signaling may be assigned to UE(s) before an appropriate RRM report which is essential for the network side to identify the interference scenario, we propose to further investigate whether to use UE-dedicated mode or common mode to deliver the signaling.
Proposal 3: FFS whether to employ UE-dedicated or broadcast signaling.

3. Timing alignment and CP length aspect
Another concern on this topic is the assumptions on timing alignment and CP length aspect among multiple cells. Firstly we agree that a uniformed CP length and good timing alignment between the high power nodes and low power nodes would be beneficial to reduce the Rx-based method complexity. However in our opinion, the timing alignment and CP type should be implementation choices to accommodate the cell deployment requirement. A mandatory limitation may impact the deployment flexibility and result in additional overhead especially for the Pico cell using extended CP.
Proposal 4: The specification should not assume uniformed CP type and timing alignment between aggressor cell and victim cell.
4. Conclusion
In this document, we provide our view and analysis on the signalling design to tackle the remaining issues for large unbalanced offset value in the Macro-Pico HetNet. To summarize, the following points are highlighted: 
Proposal 1: The signaling solution design should be capable of handling both CRS interference mitigation and enhancement to cell detection in both victim cell and aggressor cell.

Proposal 2: How to use the parameters in the new signaling solution could be indicated by the eNodeB or left to the UE implementation.
Proposal 3: FFS whether to employ UE-dedicated or broadcast signaling.

Proposal 4: The specification should not assume uniformed CP type and timing alignment between aggressor cell and victim cell.
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