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Introduction

The purpose of this paper is to analyze the usage, and the way that system information should be organized in the future LTE system. As already discussed in R2-060578 especially the possibility of UEs that are able to receive only a smaller bandwidth than the system bandwidth is taken into consideration.
General purpose
We consider that a UE in order to select a cell uses a two step approach, similarly to UMTS:

1) Detect the existence of a cell, find out a cell specific code, e.g. a scrambling code and gain frame timing.
2) Receive system information, e.g. measurement information, PLMN information etc.
In general step 1) should be done using the SCH, whilst step 2) is performed using the BCH.
During the reception of data on the cell, whilst the UE is camping on the cell and during handover the UE might receive the SCH in order to maintain and gain DL synchronization.

During mobility the UE in active and idle mode should be able to receive the BCH information in order to maintain the necessary information for neighbour cells, measurement rules etc.

The UE needs to receive the BCH in case that:

· the UE is switched on

· UE reselects another cell in idle mode

· UE is transferred from active mode to idle mode for cell reselection
In the above cases the UE reads the BCH in idle or in detached mode. However during the discussions on call setup delay in RAN2 it has turned out that the delay due to reading of the system information at transition from active to idle mode significantly increases the delay. Therefore it seems important that the UE is able to receive system information also in active mode.
Mapping of system information

In [1] it is clarified that the BCCH should be mapped on a BCH type of transport channel because the BCH is considered as a fixed rate channel that is transmitted to the whole cell. In the RAN1 text proposal at the moment it is proposed that the BCH should be transmitted on the central bandwidth of 1.25 MHz, similarly to the bandwidth of the SCH, although larger bandwidths are still under discussion.
Our understanding is that the BCH should be read quickly (i.e. no long repetition cycle), whilst there exist different requirements for different information types. This implies in our understanding that it is advantageous to use the maximum available bandwidth for the transmission of the BCH, which in addition would also increase benefits of the frequency diversity.

However the current assumption to transmit the BCH only on 1.25 MHz is kind of contrary to this since it seems to prevent to use the maximum available bandwidth, although we understand that it would allow a relatively simple scheme for the case of different transmission bandwidths.
Special case for the 20 Mhz cell bandwidth

The special case of 20 MHz system bandwidth where a UE is receiving one part of the carriers is shown in Figure 1. There it is shown that the UE that is allocated to one half of the bandwidth it is not able to receive the BCH correctly in the case that the BCH is coded across the ceter frequency. This is e.g. the case for UEs receiving MBMS that is broadcast on one 10MHz part for idle mode UEs, or in the case that the UE in active mode is scheduled to receive one part of the bandwidth.
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Figure 1: Receiving the BCH in the case of 20 MHz system bandwidth
Thus in order to allow that the UE can receive the BCH in all cases the BCH should be transmitted according to alternative 1 or alternative 2. In alternative 1 the BCH blocks are sent eiter in one or the other 10 MHz block, in alternative 2 the BCH is split in 2 blocks that can be received independently. A UE that can tune to any frequency is able to receive both blocks, a UE that must receive one or the other part will be able to receive half of the BCH transmissions. Therefore the UE is still able to receive the BCH, although not as fast as other UEs.
Resources for System Information
As discussed above we believe that it is essential that system information is sent with lare bandwidths, in order to reduce the time for reception for the UE. Whilst the SCH will probably be transmitted with a repetition cycle in the order of one frame, the repetition cycle for the BCH is probably in the order of 10s or 100s of frames. Thus once that the cell timing has been acquired by SCH reception the BCH should be scheduled, and transmitted on large bandwidths, in order to minimize the time that the UE needs to turn on its receiver.
Since the BCH as described above should be transmitted in the same way for different system bandwidths we believe that a two-step approach for system information would be a promising solution, where system information is split in primary system information, and secondary system information, where:

· Primary system information
comprises the system bandwidth, scheduling information of secondary system information and other basic information as e.g. the MIB in R99. This primary system information would be transmitted as described above on Primary BCH channel. Primary BCH channel has a fixed configuration, evtl. depending on the configuration of the SCH.
· Secondary system information
comprises other system information blocks, and could be transmitted on  Secondary BCH. Secondary BCH channel has a flexible configuration that every UE can support with minimum UE capability.
The configuration of Secondary BCH is provided on the primary system information. If a cell supports a bandwidth wider than 1.25 Mhz, Secondary BCH can support wider bandwidth than 1.25 Mhz, up to the minimum UE receiver bandwidth. Secondary BCH may be allowed to be allocated at any sub-carrier and time based on the scheduling information on Primary BCH. Alternatively, instead of Secondary BCH, DL Shared Channel could be used to transmit the secondary system information in a flexible manner.
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Figure 2: Primary and secondary BCH
Generalization

In order to avoid unnecessary complexity we believe that it would be worthwhile to try to consider only one option that would be used for all bandwidths. Also the split in Primary and Seondary BCH would be advantageous in all kinds of system bandwidths.
Conclusion

It is proposed to discuss the above considerations which are:
· The need for a a 10 MHz class UE to be able to receive the BCH in a system with 20 MHz bandwidth, i.e.
· To split the BCH across the two 10 MHz parts of a 20 MHz system

· To split the BCH in a primary BCH and a secondary BCH where:
· The primary system information (e.g. MIB/SB) would be mapped on the primary BCH channel

· The secondary system information could be mapped on the secondary BCH or DL-SCH.
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