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1.
Introduction

This document dicusses how to deliver system information in LTE, in particular at a 20 Mhz cell.
2
Assumed UE positions at a wide BW cell
The figure 1 shows a RAN1 decision about synchronization channel. If cell bandwidth is 20 Mhz, a sychronization channel is provided at the center for initial cell search and the other synchronization channels for measurements at the left and the right. Thus, this cell provides three synchronization channels.
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Figure 1. Transmission of Sychronization Channels at a 20 Mhz cell
The figure 2 shows potential locations of minimum capable UEs at the wide BW cell in consideration with RAN1’s decision on sychronization channel. 
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Figure 2. Typical UE positions at a 20 Mhz cell
On one hand, idle UEs should be located in the center during initial access like UE1 in figure 2. Then, idle UEs could be located in the upper or the lower to receive paging or MBMS after camping on a cell, like UE2 or UE3 [1].

On the other hand, connected UEs would be located in the upper or the lower like UE2 or UE3. Since the upper and the lower provide their own synchronization channel, connected UEs would not need to be located at the center.
3
Delivery of System Information
In consideration with 20 Mhz cell, the following options could be considered for delivery of system information.
Option 1: Single Transmission of System Information
· System information is transmitted only at the center as shown in figure 3.

When UE is receiving unicast or MBMS service at a 20 Mhz cell, UE would be located at the upper or the lower like UE2 or UE3. As well known, if system information is transmitted only at the center, UEs at the upper and the lower cannot fully receive system information.

To solve this problem, UE2 or UE3 could switch from the upper/lower to the center to receive system information because it is supposed that system information would not be transmitted at all frames. For this purpose, UE2 and UE3 should know when system information is transmitted. 
In this option, it seems to be difficult to dynamically schedule transmission of system information e.g. non-primary system information on DL SCH. Also, while receving system information, UE2 or UE3 may lose data transmission done on the upper or the lower.
· This option could be considered for system information that UEs on the upper or the lower do not need to receive. Since UE could be located at the upper or the lower after camping on a cell, some of system information used before camping on a cell could be transmitted like this option.
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Figure 3. Option 1: Single Transmission of System Information at a 20 Mhz cell

Option 2: Single Transmission of System Information with duplication of scheduling information
· As shown in figure 4, scheduling information of SIB in the upper and the lower can help UE2 and UE3 to switch between the upper/lower and the center. 
· This option could be considered for system information that UEs on the upper or the lower need to receive. However, while switching to the center, the UE may lose data transmission.
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Figure 4. Option 2: Single Transmission of System Information at a 20 Mhz cell
Option 3: Single Transmission of System Information with duplication of changed information
· As shown in figure 5, when system information is changed, changed information of system information is transmitted on the upper and the lower, so that UE2 or UE3 does not need to switch. 
· This option could be considered for system information that UEs on the upper or the lower need to receive. In particular, if only a few of SIB elements are changing, this option is preferred. Since there is no switching, UE does not lose data transmission done on the upper or the lower.
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Figure 5. Option 3: Single Transmission of System Information at a 20 Mhz cell
Option 4: Duplicated Transmission of System Information

· The same system information is duplicated at the upper and the lower as shown in figure 6.
It is recommend that duplicated system informations are transmitted within the 10 Mhz BW at the center as shown in the figure 6. In this case, all of UEs i.e. UE1, UE2 and UE3 would not miss system information and UE1 will twice receive the same system information.
· This option could be considered for system information that UEs on the upper or the lower need to receive. In particular, if most of SIB elements are changing, this option is preferred.
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Figure 6. Option 4: Duplicated Transmission of System Information at a 20 Mhz cell

· In this option, the duplicated system information can be transmitted either at the same frame or at different frames. In the figure 8, the system information is transmitted in a frequency hopping manner [2].
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Figure 7. Option 4A: Duplicated Transmission of System Information at the same frames
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Figure 8. Option 4B: Duplicated Transmission of System Information at different frames
4. Conclusion

If a system information block dose not need to be read by UEs located at the upper or the lower, Option 1 could be preferred. However, if a system information block needs to be read by UEs located at the upper or the lower, Option 3 and 4 are preferred. Thus, we sugguest that depending on contents of a system information block, Option 1, 3 or 4 is chosen for transfer of the system information block.
We assume that UEs would be located at the upper or the lower to receive data or paging after camping on a cell. Thus, Option 3 and 4 could be considered at least for system information used after camping on a cell. It is noted that further study is needed to decide which option is used for delivery of a specific system information block 
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