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1
Introduction

In this paper we discuss requirements for the system information broadcast and propose more detailed proposal how to handle scheduling of the system information in order to afchieve reasonable capacity needs with good mobility opportunities. 
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 parts of the SI of the cell and then UE needs to refresh the changed parts of its received SIs. In order to avoid unnecessary power consumption it should be possible for UE to know when and which information has changed during normal operation: 
UE in RRC_IDLE (e.g. UEgets knowledge of SI changes when receiving paging channel )
UE in RRC_CONNECTED (e.g NW sends indication for UEs about change of system information on DL-SCH or L1/L2 signling channel, when UE is awake)
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 [X] discusses non-contention based handover execution and identifies areas, where target cell decoding may be needed. However, also alternative solutions are considered. 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 at least following alternatives should be considered when designing scheduling of system information for EUTRAN:

- Minimize SI amount. Whenever introducing any information element to BCH for EUTRAN we need to consider pros/cons very carefully
- 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 prior to cell change. Some specific system information elements may be considered to be read from the target cell but these cases should be discussed separately.

- 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. Thus we see that it would be very beneficial if the information set identified as static part in the RAN2 TS is sent in a fixed position 

3
SI scheduling
In this chapter we try to take aspects presented in chapter 2 into account when discussing the scheduling of system information. As it has already been identified in the current TS that cell selection/reselection, cell search and PLMN search procedures were identified to be needed in the static part of system information set.  Most of the information in the static part is mainly needed by those UEs in LTE_IDLE state using cell reselections as a mobility procedure. On the other hand this information such as PLMN Id and access restrictions are not needed by UE when the mobility is handled via HOs as it is done in RRC_CONNECTED state. For detecting the neigboring cells, good HO performance and HO reporting purposes the the UE would just need the following parameters in RRC_CONNECTED state:

· Measurement cell Id. This is needed to identify the cell for use in reporting HO measurement result. (The explicit Measurement Cell Id would be needed, if UE does not identify cell for measurement purposes explicitely from L1 channels without any possibility of mixing the cell with another one.)
· Possibly system frame number to enable synchronous HO to target cell [1].
In the RAN1 it has been identified that BCH sent on the center 1.25 MHz BW needs to be sent at least every 10ms. If we consider static part that was identified in the RAN2 TS to be sent that often it will consume a massive amount of capacity and therefore RAN2 needs to identify a set of information that could be sent so often and still providing good mobility in both RRC_CONNECTED and RRC_IDLE states.
Additionally, the actual cell reselection procedure after cell search and identification is not so time critical that we need to send all information with same repetition rate compared to parameters related to cell search and cell idenfication. 
Therefore, in our understanding it would be beneficial to split the static part of system information into two parts having different repetition rates. The first part with the high repetition rate, to support fast cell search and cell idenfication, which consists of:

· Measurement Cell Id 
· SFN (FFS)

· Some L1 parameters to allow reception of the second part (FFS)
· E.g. Cell BW might be needed if second part is sent on different BW 
· Scheduling parameters for Second part, if we cannot fix the scheduling (FFS)
· It would be beneficial if second part could be sent in fixed manner, because it would make cell selection easier for the UE and then it would also be easier to set target performance criteria for cell search, because scheduling of the second part is fixed

Then information set in Second part which is comparable to today MIB, that’s needed for cell selection could be sent with more relaxed, but fixed scheduling in order to ease reception of the information needed for camping. Thus this information set would consist of following information elements:
· L1 information needed to decode rest of the information
· Any cell access restriction parameters (PLMNid, TAid, cell barring etc….)
· Scheduling block i.e. scheduling information for the rest of the system information or pointer to scheduling block
· Value_tag Indicating changes in the rest of the system information
· RACH parameters (FFS)
With this kind of scheduling we could limit the capacity needs, but still retain very good mobility performance from SI distribution point of view.

Then the scheduling of the all other information could be very flexible and freely chosen by operator/NW vendor to be suitable for any possible NW deployment scenario. But of course it would be desirable that we identify set of information that has different level of delay requirements. Considering information element groups presented in the RAN2 TS for flexible part:

· Scheduling information (This may be included in the second part presented above)
· This needs to be scheduled quite often in order not to limit reception time for the rest of flexible part

· Access Parameters (RACH, paging, etc…)

· It is desirable that none of the RACH parameters are needed to be read before starting RACH procedure. Then the scheduling of RACH parameters do not neeed to be very frequent. 

· Measurement related parameters (cell selection prameters, ncell lists)

· Some of the measurement parameters can be reused from the old cell until new onces are received in the current cell. Thus repetition rate of these parameters do not need to be very short

· Non Vital Information (e.g. Positioning params)

· These can be scheduled with quite low repetition rate without affecting system performance too much

4
Decoding of S-BCH

There are couple of questions that needs to be clarified before defining final structure of the P-BCH and S-BCH in order to design a system that allows UE to receive S-BCH without too much of penalty in time/power consumption:
1. How does UE get knowledge where S-BCH is found?

2. Is PDCCH used to indicate S-BCH resources or does P-BCH need to contain exact allocation of S-BCH? If PDCCH approach is used then only time information needs to be sent on P-BCH as scheduling information.
3. Is SFN needed in P-BCH to allow efficient scheduling of S-BCH without causing excessive power consumption in the UE? Or can we use somehow relative timing information on P-BCH? Is the SFN needed anyway for HO purposes e.g. for non-contention based HO or RACH [1] . 

5
Conclusions

In this contribution we discussed how the scheduling of different parameters could be defined in E-UTRAN in order to reduce the capacity needs for BCCH but still allowing very good mobility procedures from SI distribution point of view. Also topics about SI change indications and SI reading during state transitions were discussed and proposals were presented. As far as RAN2 can agree in the chapter 5 text proposals are presented for capturing into TS.
5
Text Proposal for TS 
7.4
System Information

Common characteristics of system information sent on static (e.g. MIB) and flexible resources:

-
Unicast system information sending possible at least for handover purposes;

-
DTX applied for sending of BCCH.
- 
Change in the system information is discovered by UE during normal operation allowing UE to avoid additional wakeups to receive indication about change in the system information

-
UE does not need to re-receive system information (that is used in both states) during state transitions between RRC_IDLE and RRC_CONNECTED states if the serving cell is not changed
Characteristics of system information sent on static resources

-
Contains scheduling information for secondary system information;

-
Contains information necessary for PLMN/Cell search procedures;

-
Throughput not dependant on cell BW.
-
Contents of static part are divided into two blocks having different scheduling properties:

-
Primary part (sent at least once every 10ms on P-BCH) consists of:


-
Measurement Cell Id 


-
SFN (FFS)


- 
Some L1 parametesr to allow reception of secondary part e.g. BW of secondary part might be needed


-
Scheduling of S-BCH

-
Secondary part (sent with fixed and more relaxed scheduling than primary part on S-BCH) consists of:


-
L1 information needed to decode rest of the information


-
Any cell access restriction parameters (PLMNid, TAid, cell barring etc….)


-
Scheduling block i.e. scheduling information for flexible part or pointer to scheduling block


-
Value_tag Indicating changes in the rest of the system information


-
RACH parameters (FFS)
Characteristics of system information sent on flexible resources

· Shares radio resources with DL-SCH.
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