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1. Introduction

We proposed a cell search, i.e., initial acquisition, method that supports multiple transmission bandwidths for the E-UTRA downlink [1]. Following the proposals from other companies [2]-[7], we submitted a joint text proposal on the principle of the synchronization channel (SCH) structure and cell search method for multiple transmission bandwidths [8]-[10]. This paper proposes a more detailed SCH structure and cell search method for the E-UTRA downlink based on the contents in [8]-[10].
2. Neighboring Cell Search in Connected Mode

In the connected mode, neighboring cell search is necessary for handover. Meanwhile, we must support multiple transmission bandwidths from 1.25 to 20 MHz. In our proposed neighboring cell search method in the connected mode, we perform initial acquisition using the SCH, common pilot channel, and broadcast channel (BCH), and measure the CQI of neighboring cells. 

(1) Case 1: The system bandwidth for LTE is the same or narrower than the supportable minimum maximum-reception bandwidth of the UE capability

In the connected mode, we assume that a UE is receiving the downlink shared data channel and the L1/L2 control channel in the original cell (Node B) using one of the frequency blocks in the system bandwidth, which is pre-assigned by Node B.  In the case shown in Fig. 1, the UE can receive the SCH, BCH, etc., of the neighboring cells without changing the center carrier frequency, regardless of the frequency block in the system bandwidth used in the original cell. Accordingly, the UE can find neighboring cell for handover without changing the center carrier frequency.
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Figure 1 – Cell search in connected mode for Case 1

(2) Case 2: The system bandwidth for LTE is wider than the supportable minimum maximum-reception bandwidth of the UE capability

Figure 2 illustrates this situation. In the example in Fig. 2, we assume that the system bandwidth and UE capability in terms of the supportable minimum maximum-reception bandwidth are 20 and 5 MHz, respectively. We previously proposed the SCH and BCH transmission scheme that supports multiple transmission bandwidths. In the scheme, the SCH and BCH are transmitted from the pre-determined center frequency band regardless of the system bandwidth of each cell. Therefore, in Case 2, a change in the center carrier frequency of the reception band at the UE is necessary for neighboring cell search. As shown in Fig. 2, assuming that the UE is receiving a frequency block at the right end, the UE receives the SCH, common pilot channel, and BCH in the center part by changing the center carrier frequency in neighboring cell search. Thus, in the proposed scheme, the UE can perform neighboring cell search only by changing the center carrier frequency in the receiver to the center frequency in the system band, regardless of the bandwidth, which is used in the original cell for receiving the shared data and L1/L2 control channel.
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Figure 2 – Cell search in connected mode for Case 2

3. Neighboring Cell Search in Idle Mode

We proposed the paging channel (PCH) and paging indicator channel transmission scheme [11]. In the scheme, the PCH and paging indicator channel (at least the paging indicator channel) are transmitted within the center frequency band in the system bandwidth irrespective of the system bandwidth. Therefore, as shown in Fig. 3, the UE only has to receive the center part of the system bandwidth of the neighboring cells without changing the center carrier frequency of the receiver. By decoding the information of the paging indicator channel, the UE can know the location of the PCH in each cell. 
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Figure 3 – Cell search in idle mode

4. Conclusion

This paper proposed the cell search operation in the connected mode and idle mode in the E-UTRA downlink.
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