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1. Introduction
In Rel.11, large bias is used for Pico cell to further offload the Macro overhead and improve the system performance. For the Pico UEs in cell range expansion (CRE) region, they suffer severe interference from Macro cell. The conventional cell detection method is not suitable to the scenario with large bias. At the RAN1#67 meeting, the following were agreed upon based on the offline discussion [1].
· 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
In this contribution, synchronization problem for users in Pico cell range expansion region is presented. Then, the enhanced scheme for initial synchronization is proposed.
2. Discussion on synchronization in cell detection
The cell detection includes PSS/SSS/PBCH detection. By PSS/SSS detection, the UEs obtain symbol and subframe synchronization, cell-ID, CP length information. By PBCH detection, the UEs obtain MIB information and CRS port number. For Pico cell edge users in large bias scenario, they could not get this information because of large interference. High layer signaling with network assistance is proposed to provide UEs with the information of cell-ID, CP length and MIB [2-5]. Yet, the symbol and frame synchronization are still not guaranteed.

The synchronization process includes two stages. One is initial synchronization and another is synchronization tracking. The initial synchronization is realized by PSS/SSS detection. It provides an accurate synchronization at first. Then, UEs keep synchronization by synchronization tracking, which is realized by using CRS. To reduce realization complexity at UE side, tracking is only controlled in a small synchronization offset range. For Pico UEs in cell edge region, they could only detect Macro PSS/SSS and synchronize to Macro cell. Yet, they are served by Pico cell for data transmission. This causes synchronization misalignment and gives impact on reliable transmission for users in cell range expansion region. This may be alleviated by synchronization tracking when the synchronization misalignment is small. However, for Pico UEs in CRE region with large distance difference between Macro eNB and Pico eNB, the synchronization misalignment is large and correct initial synchro-nization is a prerequisite for reliable transmission. Thus, the enhanced scheme is required to guarantee accurate initial synchronization for Pico UEs in CRE region. Auxiliary synchronization channel in the victim cell is proposed to achieve initial synchronization. 
Proposal 1: Auxiliary synchronization channel in the victim cell is proposed to achieve initial synchronization.

With designed auxiliary synchronization channel, the Pico UEs in cell region expansion region is required to realize reliable symbol synchronization and frame synchronization within time requirement for synchronization acquisition [6]. Thus, 5ms transmission period for transmission of synchronization sequence in Rel.8/9/10 is reused. To achieve better tradeoff between synchronization performance and synchronization overhead, only one level auxiliary synchronization channel is proposed for symbol synchronization and frame synchronization. The different auxiliary synchronization sequences with good cross correlation are used to transmit in subframe 0 and subframe 5 of one frame. To guarantee the performance of synchronization channel, the collision between auxiliary synchronization sequence and CRS is preferred to be avoided. The symbols of 4, 7, 8, 11 are not used for transmitting auxiliary synchronization sequence. To simplify the standard work, universal design schemes for both FDD and TDD are more preferable.  Fig.1 gives an example for universal design scheme for auxiliary synchro-nization channel.
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Fig.1 Example for design of auxiliary synchronization channel
Proposal 2: The time requirement for synchronization acquisition in Rel.8/9/10 is required to be guaranteed for newly designed auxiliary synchronization channel. One level auxiliary synchronization channel is preferred for symbol synchronization and frame synchronization
3. Conclusions
In this contribution, the synchronization problem is discussed for large interference scenarios with network assistance. Based on the above discussion, our proposals are as follows:
· Auxiliary synchronization channel in the victim cell is proposed to achieve initial synchronization.
· The time requirement for synchronization acquisition in Rel.8/9/10 is required to be guaranteed for newly designed auxiliary synchronization channel. One level auxiliary synchronization channel is preferred for symbol synchronization and frame synchronization.
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