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1. Introduction
In the San Francisco meeting, the FeICIC topic has been intensively discussed, which is mainly on the reduced power ABS, cell detection, and CRS interference, respectively. After the online and long offline discussion, the conclusions for FeICIC are listed as follows [1]:
· 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 (larger bias FFS) 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 (larger bias FFS) 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

· Inform other RAN WGs (RAN2/3/4) about this RAN1 decision
This document presents our views on the network assistance for cell detection, which possibly needs air-interface changes/new signaling support to improve the detection of PCI and system information not only in FDD but also in TDD systems. The detailed analysis is also provided to interpret the possible mobility procedures in the Macro-Pico deployment with aggressive cell range expansion bias, which we think would be helpful to determine the necessary specification changes.
2. Discussion and analysis
As per [2], when the PSS/SSS/PBCH resource of the victim cell collides with that of aggressor cell, the SCH and system information demodulation reliability of the edge users, most of which are in the cell range expansion region, may be challenged. Since the PSS/SSS and PBCH directly serve the cell search and cell identification which is a precondition of the RRM measurement and connection establishment, the performance plays an important role in the whole network mobility management feasibility in the heterogeneous deployment scenario.
Hence how the UE gets access to the Pico cell in the presence of strong interference with the network assistance would be the key point to identify the high layer signaling changes. To make the picture clear, the possible procedures of the mobility control is depicted by an example in Figure1.
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                    Figure1. An example of the mobility procedure for the RRC connected UE in the range expansion area
As shown in Figure1, the mobility procedure involved here could be listed in seven steps:
Step 1.
The UE is supposed to conduct the cell search and cell detection. Since the synchronization and broadcast channel resource of the Macro cell and Pico cell may collide with each other, the UE may fail to detect the Pico cell without any additional network assistance information.
Setp 2.
The UE gets RRC connection to the strongest Macro cell first and then 
Step 3. the potential high layer assistance signaling could be delivered to the UE. One point that should be noted would be how the eNodeB knows which UE(s) or whether this particular UE need(s) the high layer signaling to acquire the system information of the neighbor Pico cell. The case would be that the interfered UE currently may not be able to submit the RRM measurement report of the Pico cell by which MeNB could identify the interference relationship information of the UE.
Step 4. With the network assistance, the UE could detect the Pico cell and perform the RRM measurement.
Step 5. The UE transmits the RRM measurement report to the MeNB.
Step 6. If the RSRP reports of the Macro cell and Pico cell satisfy the hand over bias condition, then the Macro cell could handover the UE to the target Pico cell. The system information (MIB, SIB-1…) of the target cell or certain indication could be signaled to UE at this stage to solve the system informance reception problem in advance.
Step 7. The UE get access to the Pico cell.
By this example, we roughly showed the possible procedure that may be involved into the network assistance for the cell detection when UE is under the exposure of large interference. In order to make the analysis more detailed, the following several questions are suggested to investigate:
· In which stage would the network assistance be necessary?
· What is the necessary information that should be added to the high layer signaling?
· Should this new network assistance signaling employ the UE dedicated mode or common mode?
Our views on the above three question would be:
· Potential stage(s) to transfer the network assistance signaling
The high layer signaling could be delivered to UE in the step3 and step6. Since the cell detection should be earlier than the RRM measurement, the step3 is essential here. And if the MIB of the Pico cell is not transmitted to the UE in step3, that could be done in step6.
· Necessary information

Under the assumption that the synchronization has already been well handled by the inter-network synchronization or new auxiliary synchronization channel [3], the UE could directly measure the RSRP/RSRQ of the Pico cell if in aware of the PCI and the CP type of the Pico cell. Hence the first essential system information, e.g. PCI and CP type could be delivered in step3. Other information such as downlink bandwidth, PHICH, system frame number and CRS port number that is assumed to be indicated to the UE by PBCH, could either be transmitted in step3 or step6. And the parameters included in SIB-1 could also be considered. Another thought is that if certain information of the Pico cell (such as CRS point number) would be further beneficial to the cell detection and RRM measurement, it can be sent to the UE as early as possible.
· UE dedicated/common mode to carry the victim cell information
A relative point has been raised in the description of step3 in Figure1. Without intra-frequency measurement report, the network side may need some skillful implementation techniques to identify which UE needs which victim cell’s system information at this moment. That could be done by network positioning or inter-frequency measurement and some inter-eNodeB cooperation to roughly estimate the interference relation of the aggressor cell, victim UE and victim cell. However, a straight forward way could be firstly broadcast the necessary information to multiple UEs. Hence the UE common mode of the signaling delivery would be more attractive in this sense. However, the step6 we think is more feasible to employ the UE dedicated mode to send the rest necessary information.
The above discussions are in principle based on the RRC connected mode. When the UE is in idle mode, the necessary information of the Pico cell may still be needed for camping purpose [4][5]. Therefore it would be a superior and universal method if the concrete signaling design could benefit the UEs in RRC connected and Idle mode both.
Therefore we have the following proposals, which are derived from the above observations and analysis:
Proposal 1: The system information facilitating the cell detection and RRM measurement should be circulated as early as possible once the UE is in highly interfered circumstance.
Proposal 2: Both UE dedicated and common channels should be taken into consideration for signaling design in support of the valid and universal solution.
3. Conclusion
In this document, we discuss the potential procedures and details of the mobility and network control in the network assistance cell detection under the conclusion of the last meeting. As per investigation in the last section, we have the following proposals for highlights:

Proposal 1: The system information facilitating the cell detection and RRM measurement should be circulated as early as possible once the UE is in highly interfered circumstance.

Proposal 2: Both UE dedicated and common channels should be taken into consideration for signaling design in support of the valid and universal solution.
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