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1
Introduction

This document discusses System Information (SI) distribution in the LTE and provides some proposals how SI distribution could work in EUTRAN.
2
Discussion
System Information distribution should be very carefully designed for any cellular system to avoid unnecessary capacity requirements for BCH, but on the other hand it is very important that system is designed in a such a way that UE is able to get necessary SI reception in efficient manner for different procedures:

· State transitions
· In order to avoid unnecessary delays in LTE-state transitions it is seen that avoidance of different set of SI for different states is preferable. With avoiding this state dependant system information UE does not need reread system information when changing state in the cell.  Naturally some system information elements are only valid for one of the states, but if UE was able to read some system information during state where SI was not needed it is not required to reread same information again after state transition. 
· SI change
· In some cases NW needs to change SI of the cell and then UE needs to refresh its received SIs. In order to avoid unnecessary power consumption it should be possible for UE to know when information has changed during normal operation e.g. UE in LTE_IDLE would get knowledge of SI changes when receiving paging channel. It should also be noted that UE should not be required to read SI unless they are changed.
· Handover

· Depending on delay and interruption time requirements for handover and network aspects the UE may need to read system information elements from the target cell either prior to handover execution or during the handover execution. Need for decoding system information elements before or during handover execution would also set constraints on design of system information transmission and distribution of system information elements. The document [1] discusses non-contention based handover execution and identifies areas, where target cell decoding may be needed. However, also alternative solutions are considered.  Even if a UE is required to decode some system information elements from the target cell (e.g. from SI), it is expected that for meeting the handover performance targets it is also necessary for a network to be able to provide relevant system information elements to a UE by other means e.g. using a handover command message.  If decoding of system information elements before or during handover execution is needed, it is important to identify those information elements in the early phase of the E-UTRA specification work in order to ensure that appropriate SI delivery.
· Cell reselection

· UEs performing cell reselection may need to get some system information very fast. Similar as for handover purposes it is important to identify which of the system information elements are needed from the target cell before completing cell reselection. In order to ensure good cell reselection performance it might be necessary to optimize which information needs to be received in cell changes and how they are scheduled. 
· Cell Search

· In order to support good mobility within the serving frequency layer the UE needs to perform cell search rather often and thus it seen very important that information needed in cell search is readily available – improving cell search times and minimizing UE power consumption. It is not decided yet whether terminals are required to read some system information parameters from a newly found cell for cell identification purposes. If system information decoding is needed for identifying a cell, fast system information reception is needed in order to avoid too long identification times. Additionally UE power saving opportunities need to secured during DRX operations.

· PLMN search

· For optimising PLMN search and make PLMN search fast and non-complex information needed for PLMN search should be easily available.

Concerning these procedures and SI reception, we propose to optimize SI distribution methods to best possible extent achievable with reasonable complexity. Following options are examples how to minimize/speed up the reception of system information at various procedures:
· Minimize SI amount

· Organize system information in a manner to avoid unnecessary duplicate SI reception

· At least for handover purposes it should possible for a network to provide necessary system information elements by other means than by UE decoding all SIs from the target cell. Some specific system information elements may be considered to be read from the target cell but these cases should be discussed separately as e.g. discussed in [1].
· Frequent BCH scheduling of high priority SIs. To achieve this it is important to identify which system information elements are needed and for which purposes.
· Design BCH so that at least for the serving frequency layer mobility UE could read maximum amount of necessary system information elements while still camped on  the old serving cell and performing   neighbour cell measurements , in order to optimise at least mobility within the serving frequency layer.  Additionally it would be beneficial to design SIs cleverly and easy to locate to allow simple gap-assisted inter-frequency SI reading.
2.1 SI organization
One possible option to reduce amount of necessary information needed to be read in cell changes is to optimize organization of system information in a such a way that UE does not need to read all necessary information when it needs to access a new cell. Information could e.g. be divided into the following categories:

· Primary – information which needs to be read before accessing new cell

· E.g. PLMNid, RACH parameters, CellId, etc., SFN, Cell access information, Location/Tracking Area information…

· If system information decoding from a neighbour cell for cell identification purposes is needed, it is important to identify these system information elements separately in order to avoid excessive cell identification times and high UE battery consumption during DRX operations
· Secondary – Information which is needed when operating in the cell

· E.g. Neighbour cell lists, measurement parameters
· Slow – Information which changes very seldom between cell changes e.g. some NAS information
· Other information needed by UE’s in general
So primary system information contains very essential information of the cell, which is needed by the UE before accessing the cell. 

Secondary information is information type, which UE needs to be able to fully operate in the cell e.g. measure neighbouring cells, but information that is not essential for data transmission startup.
With this kind of categorization UE would just read primary SI when changing to the new cell e.g. in HO, cell reselection and when already operating in the new cell it would receive secondary and possible slowly changing information. 
2.3 Minimizing System Information and scheduling
Most obvious method of speeding SI receptions times and reducing BCH capacity is to minimize information amount broadcasted in BCH. So it is seen as a necessity to be very careful when introducing any information element to BCH for EUTRAN. Along with minimized information set in SI,  careful BCH scheduling design could speed up cell searches and cell changes without introducing too much capacity needs for BCH..
2.4 BCH design

At least some information elements should be available in fixed positions at every cell in time/frequency to enable UE to receive important information for mobility procedures quickly. Some less important information may be broadcast in some more flexible manner to enable efficient scheduling for all NW scenarios. 
3
Conclusions

In this contribution, we presented several scenarios and their requirements, which affect how SI distribution mechanisms need to be designed. We hope that RAN2 can consider these requirements when discussing and deciding possible BCCH solution for EUTRAN. 
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