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1. Introduction
It has been agreed that both short and long CP sub-frames are available in the evolved UTRA [1]. The exact timing on SCH, BCH or reference signal is still in discussion. In this contribution, we give the considerations about the timing between the SCH and BCH for the long CP sub-frame.
2. Issues with multiple cyclic prefix lengths
In the case of cellular deployments consisting of macro and pico cells, both short and long CPs may be used respectively for small and large adjacent cells using the same frequency allocation. This initial uncertainty regarding the CP length can influence the performance of the cell search and the complexity of the UE will be increased. 
In order to detect sub-frame timing irrespective of the CP length, in [1], three SCH symbol multiplexing methods are provided to achieve constant transmission timing within a sub-frame:
· SCH symbol multiplexing on the last OFDM symbol within a sub-frame.
· SCH symbol multiplexing on the first OFDM symbol within a sub-frame and mandating a short CP length for that OFDM symbol when both short and long CP lengths are used in a cell.
· Mandatory usage of the same CP length (either short CP or long CP) for all the sub-frames to which the SCH is multiplexed, along with possible restrictions on the multiplexing of the MBMS channel.
After initial acquisition through SCH, the UE needs to decode the BCH to determine the system parameters. The three proposed solutions above mentioned do not solve the problem of BCH demodulation without knowing the CP length.       for method 1 and 2, modification of the CP length of the BCH is needed, even though the cell search is not affected by different CP lengths, i.e. it is needed to fix the timing between SCH and BCH. The exact timing on SCH, BCH or reference signal is still in discussion. Several proposals already discuss the BCH structure [2, 3, 4]. In this contribution we further discuss the position of the BCH to enable to decode BCH without the prior knowledge of the CP length.
We define the timing between SCH and BCH as based on SCH Method 1~3, several methods to keep  as a constant are discussed in the following.
3. Proposed Method 1, BCH and SCH are located in the end of same sub-frame.
· BCH and SCH are multiplexed on the same sub-frame.
· The SCH channel is located at the last symbol of the same sub-frame. 
· The BCH channel is located at the last second symbol in the sub-frame transmitting SCH. In the case of the long CP sub-frame, the CP insertion method for the last symbol is modified as follows: the last Ns samples of the useful symbol is added to the front of the useful symbol as shown in Figure 1; the CP insertion method for the last second symbol is modified as follow: the last 2Nl-Ns samples of the useful symbol is added to the front of the useful symbol as shown in Figure 1; where Ns and Nl correspond to the short and long CP lengths respectively.
· The SCH and BCH are transmitted one or multiple times every frame and the numbers of SCHs and BCHs per frame may be the same or not. Also, BCH may be divided to two portion-primary BCH and second BCH or not.
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Figure 1 proposed the timing between SCH and BCH in the first method.
4. Proposed Method 2, BCH and SCH are located in the beginning of same sub-frame.
· BCH and SCH are multiplexed on the same sub-frame.
· The SCH channel is located at the first symbol of the same sub-frame. 
· The BCH channel is located at the second symbol in the sub-frame transmitting SCH. In the case of the long CP sub-frame, the CP insertion method for the first symbol is modified as follows: the last Ns samples of the useful symbol is added to the front of the useful symbol and the first Ns samples of the useful symbol is added to the end of the useful symbol as shown in Figure 2; the CP insertion method for the second symbol is modified as follow: the first 2Nl-2Ns samples of the useful symbol is added to the end of the useful symbol as shown in Figure 2; where Ns and Nl correspond to the short and long CP lengths respectively.
· The SCH and BCH are transmitted one or multiple times every frame and the numbers of SCHs and BCHs per frame may be the same or not. Also, BCH may be divided to two portion-primary BCH and second BCH or not.
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Figure 2 proposed the timing between SCH and BCH in the second method.

5. Proposed Method 3, Mandatory usage of the same CP length (either short CP or long CP) for all sub-frames to which the SCH and BCH is multiplexed.
· BCH and SCH are multiplexed on the same sub-frame.
· The BCH channel is located at the near symbol with the SCH. In the case of the method 3, the CP insertion method for all symbols within the same sub-frame adopts normal operation.

· The SCH and BCH are transmitted one or multiple times every frame and the numbers of SCHs and BCHs per frame may be the same or not. Also, BCH may be divided to two portion-primary BCH and second BCH or not.
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Figure 3 proposed the timing between SCH and BCH in the third method. Please note that this figure is for illustrative purposes only.
6. Conclusion
In this contribution, several methods to keep  as a constant have been proposed. According to the proposal the terminal complexity requirement are reduced, because BCH demodulation need not be performed over multiple CP lengths. The proposal also enables to decode BCH without the prior knowledge of the CP length.
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