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1. Introduction
This paper presents a text proposal for cell search, initial acquisition, and a method to support a scalable transmission bandwidth from 1.25 to 20 MHz for the Evolved UTRA downlink. 

2. Text Proposal

---------------------------------  Start of Text Proposal  -----------------------------------------------------

7.1.2.4  Cell search

Cell search, initial acquisition, should support a scalable transmission bandwidth from 1.25 to 20 MHz for the Evolved UTRA. 
7.3.2.4.1 Structure in time
Figure 1 shows the basic transmission timing of downlink synchronization channel (SCH) and broadcast channel (BCH). The SCH and BCH should basically be time-multiplexed and transmitted one or multiple times every 10-msec radio frame. The numbers of transmissions for the SCH and BCH can be independently defined. The BCH is placed at a well-defined time instant after the downlink SCH by the time delay of .
7.3.2.4.2 Time synchronization, frequency synchronization, cell-specific scrambling code

The purpose of the downlink SCH is to enable acquisition of frame timing, OFDM symbol timing, as well as the determination of frequency offset between the local oscillator of the UE and Node-B. Furthermore the SCH should provide the possibility to determine the ID of the cell-specific scrambling code (or at least narrow down the possible scrambling codes). 

7.3.2.4.3 Structure in frequency

· The center frequency of the center sub-carrier over the entire transmission bandwidth of each cell site is to be designed to satisfy the 200-kHz raster condition, regardless of the entire transmission bandwidth of the cell site.
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Figure 1 – Basic transmission timing of downlink SCH and BCH. Please note that this figure is for illustrative purposes only and is not meant to specify the number of SCHs and BCHs per radio frame.

· The downlink SCH as well as the BCH are transmitted in the central part of the entire transmission bandwidth of the cell. In Fig. 2(a), the constant bandwidth of 1.25 MHz is used both for the downlink SCH and the BCH regardless of the entire transmission bandwidth of a Node B. Meanwhile, the SCH and BCH may be spread in the frequency domain to increase frequency diversity effect when the transmission bandwidth is equal or wider than, for example, 5 MHz as in Fig.2(b). 
· The cell-specific scrambling code is defined by the maximum transmission bandwidth, i.e., 20 MHz, and each cell site uses the central part of the scrambling code according to its transmission bandwidth. Therefore, the UE can detect the cell-specific scrambling code of the target cell by simply testing a common set of scrambling codes irrespective of the transmission bandwidth of the cell. Only one set of cell-specific scrambling codes is necessary regardless of the transmission bandwidth. Therefore, very fast cell search is possible. The SCH itself should be designed in a way that allows identification of the ID of the cell-specific scrambling code or at least to narrow down the number of possible candidate codes thus reducing the complexity level even further.
In these configurations, the downlink SCH and the BCH are transmitted using 1.25-MHz or 5-MHz bandwidth regardless of the entire transmission bandwidth of a Node B. Then, the same downlink SCH is mapped to the central part of the respective transmission bandwidths. Therefore, a set of UE with any transmission bandwidth capability can detect the central spectrum of the entire transmission bandwidth of the target cell in a short time, despite the fact that the target cell has any size transmission bandwidth. Note that this figure is for illustration purposes only and the details of the SCH structure should be studied during SI.
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(a) Configuration (1)
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(b) Configuration (2)

Figure 2 – Frequency allocation of downlink SCH and BCH. Independent of the available system bandwidth the SCH and BCH are defined for (a) 1.25 MHz and (b) 1.25 MHz and 5 MHz and centred in the middle of the available bandwidth.

A typical start up procedure would be now that a UE first detects the central part of a spectrum regardless of the transmission bandwidth capability of the UE and that of a Node B and performs a cell search. Then, the UE moves to the transmission bandwidth for actual communications assigned to it by the system. This procedure is illustrated in Fig. 3. 
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Figure 3 – Principle of the cell search in Evolved UTRA. 

---------------------------------  End of Text Proposal  -----------------------------------------------------
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