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1. Introduction
3 SCH structure in 20MHz cell was agreed in RAN1#46. 

In this document, we would like to present our view on BCH structure in 20MHz with 3 SCH.
2. Discussion
3 SCH structure in 20MHz cell was agreed in RAN1#46. Each SCH would be located in the center of the left 10MHz, in the center of the right 10MHz, and in the center of the whole 20MHz. (See the figure 1) please note that the UE would use only SCH in the center of the whole 20MHz at the initial cell search [1].  
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Figure 1. SCH channel structures in 20MHz

With the considerations of 10MHz UE minimum bandwidth capability and 3 SCH structure in 20MHz cell above, we would like to see BCH structure in 20MHz cell in the following sub-sections.

2.1 Alt#1: replicated BCH in the left 10MHz, and in the right 10MHz
The easiest BCH structure in 20MHz cell coming to mind would be replicated BCH in the left 10MHz and in the right 10MHz. (See the figure 2)
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Figure 2. Alt#1 - BCH channel structures in 20MHz
The problem of Alt#1 would be that the UE cannot know the basic hardware configuration info just after the initial cell search. As an example, the UE cannot know if the cell is 20MHz or not due to no knowledge of cell bandwidth info. As a result of that, the UE cannot know which of the following operations should be performed;
· Operation in less 20MHz cell; read system information on BCH sent on the same bandwidth as SCH

· Operation in 20MHz cell; switch to the left 10MHz or to the right 10MHz, and read system information on BCH sent on the center 1.25MHz of the switched 10MHz

To avoid the problem above, some proposed that SCH shall have additional information to indicate the basic hardware configuration, e.g. BCH bandwidth info [2]. However, such a solution would increase the number of SCH codes. We believe it is not good in the point of UE complexity and performance of cell search or cell (re)selection.  

2.2 Alt#2: replicated BCH in the left 10MHz, in the right 10MHz, and in the center of whole 20MHz
To avoid the problem of Alt#1, the BCH structure in 20MHz cell coming to mind would be replicated BCH in the left 10MHz, in the right 10MHz, and in the center of the whole 20MHz. (See the figure 3)
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Figure 3. Alt#2 - BCH channel structures in 20MHz
The significant drawback of Alt#2 is big signaling overhead in 20MHz cell, i.e. 3 replicated BCH in the cell. We believe this signaling overhead would not be acceptable. 
2.3 Alt#3: handling basic hardware configuration separately while (remained) replicated BCH in the left 10MHz, and in the right 10MHz
To overcome the drawback of Alt#2, we could consider the separate handling of basic hardware configuration info while (remained) replicated BCH is sent only to the left 10MHz and to the right 10MHz. (See the figure 4)
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Figure 4. Alt#3 - BCH channel structures in 20MHz
In Alt#3, the only basic hardware configuration info, e.g. cell bandwidth info, number of TX antennas, CP length, would be additionally replicated compared to Alt#1. This additional replicated information is very limited. 

In the figure 4, the blue colored BCH indicates basic hardware configuration info meanwhile the grey colored BCH indicates the (remained) primary cell information. Although we only focus BCH structure, the secondary cell info would be also sent to the left 10MHz and to the right 10MHz.
2.4 Alt#4: replicating BCH in the cell band center with 2.5 MHz bandwidth
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Figure 5. Alt#4 - BCH channel structures in 20MHz
In Alt#4, BCH is replicated at the center of the cell band. BCH subcarrier symbols consist of the two blocks “A” and “B”, each of which has 0.675 MHz bandwidth


- BCH right in the cell band center has the structure of “A+B”

- BCHs for the 10 MHz UEs camping in the left/right 10 MHz band has the structure of “B+A”
Alt#4 has lowest BCH resource overhead without making any bad mpact on SCH unlike Alt#1. Also, it retains the identical BCH structure in the cell band center, irrespective of the cell bandwidth. The structure assumes that identical system information is carried in the BCH static resource in the left and right 10 MHz band
3. Conclusion
Based on the discussions in section 2 we would like to propose to take either Alt#3 or Alt#4, where Alt#3 has the benefit that SCH and BCH are used on the same frequencies (which might allow using SCH as pilot for BCH), and Alt#4 realises the lowest overhead.
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