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1
Introduction
In RAN WG2 LTE Advanced discussion has started and carrier aggregation is one topic among others that has been considered as an area of consideration to comply with ITU-R requirements set for future radio technology. In this paper we consider how one can utilize REL8 LTE idle mode mobility signalling/behaviour for LTE-A and what kind of limitations we may see.  

2
Component Carriers
In LTE REL8, all cells provide SCH for user data, system information as well as for paging purposes. However in RAN2 there has been discussion whether all component carriers (CC) provide all system information or paging channel. Allthough the discussion in RAN2 has not been concluded on this, we can already identify possibility for two disctinctly different cases:

1: CC without idle mode related system information/paging channel (non-REL8 compatible for idle mode mobility)
2: CC with all required system information for idle mode behaviour

In this paper we have assumed that all CCs have synchronization channels available (i.e. PCI in terms of RAN2) as well as reference signals in order for UE to measure RSRP values for idle mode mobility. Additionally we have considered that it is possible to have CCs that are not compatible with REL8 UEs –  A carrier that is not REL8 compatible could be used for data only in connected mode, but then itshould be possible to ensure that REL8 UEs do not camp on such a carrier. 
3
Idle Mode Mobility

Existing REL8 idle mode mobility concept is considered working and it probably could already provide quite good basic mobility for LTE-A carrier aggregation scenarios. In fact it has to be able to do so for all carriers that are REL8 compatible. If we consider that a carrier is allowed to be used for idle mode mobility (i.e. reselections) even for REL8 UEs, such a carrier should be able to provide all relevant system information for UEs to be able to consider it in reselection evalution. Currently that information consists of following system information:

· MIB: To acquire SFN, DL BW

· SIB1: To ensure that cell is suitable

· SIB2: To provide relevant information whenever UE tries to move to RRC_CONNECTED state  (e.g. RACH information, Paging channel) 

· SIB3,4: Intra-Frequency reselection information. SIB4 is optional in order to provide cell specific reselection parameters for intra-frequency cells
· SIB5,6,7,8: These are optional and should be present if corresponding frequency/RAT should be considered in reselection evaluation. 
So for the CC to be compatible for REL8, it needs to have at least MIB, SIB1, SIB2 and SIB3 and additionally SIB5,6,7 and 8 in case there are corresponding inter-frequency/RATs as neighbours to broadcasting cell. As the SIB5 (inter-frequency neighbour cell list) is optional in the cell as it seems that already REL8 idle mode behaviour could support a carrier that is not supposed to be used for idle mode mobility i.e. this could be achieved by just not listing a carrier in the SIB5. 
It should be of course understood that any UE could end up by cell selection procedure “accidentally” on a carrier that is not supposed to be used for reselection evaluation, but even then one could handle it by not transmitting relevant system information that is required for reselection evaluation e.g. SIB1 is required to check suitability of the cell. So if one wants to make carrier to not be considered in reselection evaluation for REL8 UEs one could just omit e.g. MIB, SIB1 or SIB2 in the cell and then REL8 UE would have to consider such a cell as barred according to [5, ch. 5.2.2.5]. Of course one could consider that cell selection performance may not be optimal as the UE needs to check that if some system information is broadcasted in the cell and how long it takes could depend on several areas e.g. power levels of the cell. However,cell selections are not performed very often and it is allowed for UE to utilized stored system information to optimize the cell selection performance it seems that even existing REL8 performance is more than adequate. 
In addition to system information any carrier that is supposed to be utilized by REL8 UEs should have all relevant information for UE to initiate RRC connection establishment procedure. At least one should have paging channel as well as RACH channel parameters broadcasted in the cell i.e. in short SIB2. 

So in summary it seems that REL8 idle mode mobility behaviour could already in existing manner provide good solution even for possible CCs that are not supposed to be used in reselection evaluation.

Summary 1:  REL8 idle mode mobility behaviour provides working baseline for LTE Advanced carrier aggregation scenarios 

Summary1.1. Possible non REL-8 compatible CCs could omit « essential system information » to ensure that UE does not stay camped on such a cell

Summary 1.2.  All carrriers that are to be considered in idle mode mobility should be listed in the neighbour cell list i.e. in the SIB5. Such a carriers shall be considered in the idle mode mobility by all UEs.
4
Conclusion
As presented above it seems that already basic REL8 idle mode behaviour could provide good basis for LTE Advanced idle mode mobility even for scenarios (non-REL8 compatible carriers) that have not been agreed to be applicable for LTE-A. Thus our proposal is to work on any future LTE-A idle mode behaviour by taking REL8 behaviour as a baseline and consider whether any optimizations are required by also keeping in mind that idle mode mobility may not have as time critical requirements as connected mode has, but on the other hand idle mode mobility should be able to provide good possibilities for UEs to minimize power consumption in order to provide users a good battery life for mobile devices.

Proposal 1: Take REL8 idle mode mobility as a baseline for carrier aggregation related idle mode mobility and if any additional optimizations/mechanisms are being proposed they should be carefully analyzed whether added complexity is justified by possible performance gains
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