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1
Introduction

In this contribution we try to propose some overall figures how Nokia prefers system information to be scheduled.
2
SI scheduling
In the R2-062751 we identified an information set that is needed by UE for cell search, PLMN search and cell selection. They consisted of following information:

· Measurement Cell Id, identifying the cell from other cells in cell search 

· PLMN id(s)

· Any cell access restriction parameters e.g.

· Tracking Area identities
· Cell barring status

· Radio access limitation parameters

This information 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, Cell Id, or access restrictions is not needed by UE when the mobility is handled via HOs as it is done in RRC_CONNECTED state. For detecting the neigboring cells and HO reporting purposes the the UE would just need the following parameters in RRC_CONNECTED state:

· Measurement cell Id. This is needed to detect the cell and report 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 [3] to be sent every 10ms it will consume a massive amount of capacity (apprx. 20kbps for just static part as specified in [1]) for SI distribution, and therefore RAN2 needs to identify a set of information that could be sent so often. 
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 frequency compared to parameters related to cell search and cell idenfication, which would be needed to allow best possible mobility performance in LTE_ACTIVE state. 
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)

· Scheduling parameters for Second part, if we cannot fix the scheduling (FFS)
Then information set in Second part which is comparable to today MIB, that’s needed for cell selection could be sent with more relaxed scheduling e.g. every 80ms. Thus this information set would consist of following information elements:
· L1 information needed to decode rest of the information 
· Any cell access restriction parameters e.g.

· Tracking Area identities

· Cell barring status

· Radio access limitation parameters

· PLMN id(s)

· Scheduling block i.e. scheduling information for the rest of the system information
· Value_tag 
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. 
3
20 MHz Scenario
RAN1 made the following agreements on cell search for a scenario that 20 MHz DL operating bandwidth is used in the network: 

Working assumption Proposal with respect to SCH transmission in 20MHz allocation

· The 1.25 MHz BW SCHs are transmitted in the center of left/right 10 MHz useful band as well as in the center of the 20 MHz transmission band
· The exact structure of the SCHs (P-SCH and S-SCH) in the center of the left/right 10Mhz band are subject to the conclusion of discussion on non-initial cell search

· The three SCHs do not necessary be transmitted at the same time instants, but FFS whether they should be transmitted within the same subframe. (considering specific TDD aspects) (power limitation issues...)
· The SCH in the center of the 20 MHz band is used in initial cell search for all the UEs and are intended for neighbour cell search for 20 MHz capability UEs

· The SCHs in the center of the left/right 10 MHz band are intended for neighbour cell search for 10 MHz capability UEs

These decisions mean that RAN1 has agreed 10 MHz minimum UE DL BW capability (without any extentions) and thus in case of 20 MHz DL operating BW synchronisation channels need to be transmitted on each 10 MHz sub-bands in order to allow for UE to perform cell search within the serving frequency layer without gap-assited measurements. Consequently, RAN1 has also agreed that in this 20 MHz DL scenario at least some parts of the system information parameters need to be repeated in each 10 MHz sub-band in order to allow a 10 MHz UE to operate in a 20 MHz cell. In order to avoid too large degradation in the spectral efficiency of the 20 MHz DL scenario RAN2 should investigate how these negative impacts could be minimised.  
In RAN2#55 several papers on the topic were provided, but none of them provided detailed information how the system information duplication should be made. Thus we would like to raise the following questions in the discussion for RAN2:
UE in LTE_IDLE needs to receive first and second part of the static BCH information in order to decide suitability of the cell for camping. When considering this point we need to consider following question:
· Are UEs allowed to camp on both sides (possibly also in the middle) of the 20MHz?

· If YES, then we need to duplicate first and second part of static BCH information and possibly also send them in the center of BW
· If NO, then we can send these informations only in the center of the 20Mhz BW

UE in LTE_ACTIVE handles mobility via HOs and most of the system information can be received via dedicated means (e.g. in HO COMMAND), but for measurement purposes UE needs to receive at least first part of static BCH information. Thus we need to provide that information to the UEs on both sides of the BW. Additionally at least the most essential system information parameters need to be transmitted in the middle of the 20 MHz DL operating BW, where primary synchronization channel is broadcasted, at least for initial synchronisation. 

Then another question arises how UE receives changed system information:

· Is it allowed to make frequency reconfiguration for receiving some of the changed system information?
· If YES, then we do not need to duplicate all information elements that are not included in the static part
· NOTE: NW has limited scheduling opportunities during SI refresh, but change of SI should not happen very often
· If NO, then duplication of all information (not included in static_part) is needed

If we can conclude in RAN2 about requirements (answers to the questions) for 20 MHz scenario we can start to decide how the duplication/triplication is peformed.
4
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 but still allowing very good mobility procedures from SI distribution point of view. 

Another topic discussed in the contribution is 20MHz scenario, which requires special attention in the design of system information broadcast due to limited UE DL reception BW capability (i.e. neither 10 MHz+ nor 20 MHz minimum UE DL BW capability was seen acceptable by RAN1). We also raised couple questions on the duplication of SI for RAN2 discussion.
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