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1 Introduction
In Helsinki LTE ad hoc meeting, Nortel proposed an initial access channel design including the design of Synchronization Channel (SCH) and Broadcast Channel (BCH) which enables the initial access for Node-B with different system bandwidth and UE with different bandwidth capabilities [1].  It is assumed in the latest version of TR [2] that all UEs have a reception-bandwidth capability of at least 10 MHz. In this contribution we discuss the BCH structure in both time domain and frequency domain according to the new defined UE reception bandwidth capability. We also discuss the transmission scheme of BCH and the initial access steps.
2 Broadcast channel
BCH is used by Node-B to carry certain set of cell-specific system information, for example, the cell configuration, the antenna configuration and the transmission bandwidth. BCH can be transmitted periodically in any pre-defined location in each frame. However in order to use the channel information obtained from the primary Sync channel symbol [3] to improve the BCH detection performance and reduce the impact of the introduction of the PSCH symbol and BCH symbols to the normal data transmission, BCH is better to appear in the same TTI as SCH and locate close to SCH symbol. Figure 1 shows examples of the time domain arrangement of BCH symbol where the BCH symbols locate at the last second symbol in the subframe transmitting SCH.  
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(a) 5 MHz SCH scenario
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(b) 1.25 MHz SCH scenario

Figure 1 Examples of the location of BCH
To support the initial access without the knowledge of the system transmission bandwidth, the basic BCH is defined according to the PSC bandwidth, i.e. same bandwidth for SCH and BCH.  Similar to the multiple bandwidths proposed in [3], the bandwidth of the basic BCH is 1.25 MHz for less than 5 MHz system transmission bandwidth scenarios and 5 MHz for equal to or larger than 5 MHz system transmission bandwidth scenarios. The extended BCH may be transmitted by the rest of the spectrum if the transmission bandwidth is wider than the bandwidth of the basic BCH. The extended BCH can be used to improve the BCH coverage by the frequency diversity or carry additional broadcast information or control message. 
Figure 2 gives the frequency domain arrangement of BCH where the basic BCH locates at the central portion of the spectrum and the extended BCH occupies the leftover available spectrum. The information about the extended BCH can be obtained from the basic BCH.
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(a) 5 MHz SCH scenario
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(b) 1.25 MHz SCH scenario

Figure 2 Examples of the spectrum allocation of the basic BCH and the extended BACH
Coverage is an important aspect of the broadcast channel. To improve the coverage the transmit diversity techniques can be applied in the transmission of BCH. Considering the facts that SCH should be detected without the antenna configuration knowledge and at least 2 Tx antennas are assumed in LTE, we suggest to use SFTD as the transmit ion scheme of BCH, see Figure 3.  In the scenario where four transmit antennas are used by Node-B, additional RF combining gain may be obtained by using SFTD, see Figure 4. 
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Figure 3 Transmit diversity for two Tx antennas case
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Figure 4 Transmit diversity for 4 Tx antennas case

Based on SCH and BCH UE can perform initial access. Different algorithms can be developed for this purpose. The followings steps are the example of the initial access procedure.

1. Framing synchronization (coarse timing synchronization) based on the repetition structure of the primary Sync channel (PSCH) symbol;
a. UE uses 5 MHz BW filter to detect PSCH
b. Change to 1.25 MHz BW filter if coarse timing Sync fails 

2. Frequency acquisition based on the repetition structure of the primary Sync channel (PSCH) symbol;

3. Timing acquisition based on PSS carried by PSCH: 
a. Option-1: A single timing Sync position is selected

b. Option-2: A set of timing Sync positions corresponding to the strongest cells/sectors are selected 
4. Reference symbol hopping pattern identification in the case that the reference symbol hoping is applied.
5. Cell search based on the SSS carried by the reference symbols and the fine timing Sync positions
a. Selecting the strongest cell/sector
b. Identify the strongest neighbors 
6. BCH detection with the cell ID obtained from cell search and the channel information from PSCH symbol and the reference symbols
a. Detect the basic BCH which has the same BW as PSCH at first

b. Ontain the overall transmission bandwidth information from the basic BCH

c. Detect the information carried by the extended BCH

7. Fine frequency synchronization
8. Fine timing verification
3 Conclusion

The broadcast channel design is discussed in this proposal. The basic BCH which has the same BW as PSCH is defined in order to avoid the BCH BW signalling. The extended BCH is introduced to further improve the spectrum efficiency and/or to exploit the frequency diversity to improve BCH performance. SFTD is proposed as a transmission scheme to enhance the coverage of BCH. The example of the initial access procedure is also discussed.
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