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1.
Introduction

In the Athens joint RAN1-RAN2 meeting, the various options for system broadcast signalling was briefly discussed. In the summary for the way-forward it was stated that RAN WG2 should identify ways to reduce the amount of information on the BCH. Another open issue is the channel structure of the broadcast channel transmitting system information and the transport channel attributes.
2.
Discussion 
2.1
Cell-Specific System Information
As has been highlighted before and as is the case with UMTS, system information consists of both cell-specific and system specific information. Information specific to cell search and time and frequency synchronization may or may not be defined. For the purpose of the current discussion this definition is not pertinent, other than to highlight that any such information would be cell specific.
At the minimum the UE requires information on how to perform random access and thus requires information about the random access procedure such as access control, time-frequency resource, preamble signatures, back-off parameters, etc. Also information on transmit power for random access is required to be sent. Core network related information, cell selection/reselection parameters, neighbour list, etc. form the bulk of the remaining information that needs to be transmitted. Most of this is best identified once more details of the channel structure and the procedures in idle and active mode are clear. However, as concluded in Athens, careful identification of what needs to be transmitted on the BCH needs to be done to avoid burdening the transmission of unnecessary information at a high cost.  
In order to camp on a cell, ensure good mobility control (reading of neighbour lists and performing cell reselection) and to be able to rapidly initiate activity requires the UE to acquire cell specific system information rapidly and very reliably. More importantly, the UE needs to receive this reliably at the first opportunity, i.e. there should not be reliance on re-reading of system information to ensure reliable reception. Failing to ensure this would require significant resource utilization for system information broadcast stemming from frequent broadcast. In addition, multiple transmissions of the same system information leads to longer repetition cycles for some information leading to a potential impact on overall system performance. The coding of such information needs to be such that over 98% of the cell, this information can be reliably received. Thus cell specific system information requires reliable transmission without reliance on multiple reception.

2.2
System-Specific System Information

Some, but a very small portion, of the other information is system specific – however, since this information does not change rapidly and does not change between cells it is possible to support such information with reduced reliability requirements. In the time domain, the UE can afford to make multiple attempts to decode this information based on scheduling of the related information in order to successfully decode all the information. There have been proposals to extend macro-combining techniques such as SFN to system information broadcast. However, given the very small portion of system information that falls under the system-specific information category and since support for SFN would require cell common pilots and add to the UE complexity it is proposed that there be no support for SFN of system broadcast.  SFN is useful primarily in the cell edge areas. The UE, however, has ample opportunities to be able to read and successfully decode system specific information so as to not require SFN support. 
2.3
Sizing of System Information

When designing the UMTS system broadcast, support needed to be provided for a vast variety of optional features and the like. With a fixed rate BCH this then implies that the frequency of system information needs to be reduced in order to accommodate more system information, leading to a negative impact on overall system performance. It is hoped that the system information needs for LTE are comparatively light weight with increase if any arising from the potential need to accommodate information about more neighbours. One approach to address different needs for system information would be to identify the minimum basic elements of system information and those that can be supported with slightly different reliability or frequency of broadcast needs. 
It is possible that in the future a need may arise to be able to extend system information. It is therefore useful to idenfiy means for being able to have a flexible channel structure that can be sized to the needs of the system information. One approach is to break up the system information into two fields a fixed part that contains the minimum set of information needed for camping, etc. and a variable part that provides additional system information and can be scheduled using the fixed part.

2.4
LTE BCH structure

With the above considerations in mind the following is proposed for LTE BCH design:

1. System information consists of two parts – a Fixed part and a Variable part. There is a system default assignment of time-frequency resource for the fixed part of system information containing the minimal cell-specific and system specific system information. The fixed part is mapped to the first sub-frame of a 10 ms radio frame. Using a low rate code and repetition allows for the transfer of roughly 600 bits using one 0.5 ms sub-frame [1]. Depending on how the amount of system information that needs to be broadcast, a smaller portion of the sub-frame can be assigned for system information. The corresponding uplink frame can be assigned to random access procedures to ensure optimal usage of resources. At 1.25 MHZ bandwidths, roughly 150 bits can be transferred – this might require a more careful selection of the minimal set of system information or increased repetition, for e.g. every 5 ms. 
2. Support for Variable part containing additional broadcast of system information over a pre-defined or scheduled time-frequency resource. The fixed part of system information provides scheduling information of the variable part.
3. All system information broadcast is mapped to the BCH. TO allow for flexible extension of the system information with varying transmission frequency of the variable part, two transport blocks can be defined – a TB size for the Fixed part and a static or variable TB size for the Variable part

4. There is no SFN support for system information.

3.
Summary
It is proposed to map the minimal set of system information, to a Fixed part that is transmitted in the first sub-frame of the 10 ms radio frame. System information may be also sent using a Variable part that may or may not be transmitted along with the Fixed part. The Fixed part is sent using a fixed pre-determined TB size. Since SFN can only be applied to system specific information, and given the very small amount of system information that is system specific as opposed to cell specific and the increased opportunities a UE has to decode system specific information successfully, it is proposed to not support SFN for system specific system broadcast information. All system information is mapped to the BCH transport channel.
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