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1 Introduction
During the last 3GPP RAN WG2 meetings several contributions have been proposed to solve specific problems during mobility in LTE_IDLE. Before going into solution details, we believe it would be good to clearly identify what is expected from LTE_IDLE cell reselections and what are the drivers for LTE_IDLE cell reselection criteria.. In this contribution we discuss different aspects that are expected to drive the LTE cell reselection procedures. We encourage RAN WG2 to discuss and agree the drivers for the definition of LTE_IDLE cell reselection procedures before actually starting to work on the actual solutions.  Although we are currently at an early phase of standardization, we see that it would be useful to start considering cell reselection concepts between LTE to other technologies (inter-RAT mobility) in order to provide early inputs for an integral solution.
2 Discussion
Based on the recent RAN WG2 discussions and our own view, the LTE mobility in might need to take into consideration the following drivers:

a) Intra/Inter RAT coverage 

b) UE capability

c) Load: traffic load& camping load balancing
d) Operator policies (subscription base) and private networks 

e) Layer management 

Items a) and b) have been driving the cell reselection procedures in 3G and 2G and their necessity and applicability in the mobility procedures are well known. 

Item c) has been proposed in several contributions where particular solutions have been discussed [1, 2]. Load balancing in idle mode is split in two parts:
· Camping load: This is a novel driver not included in legacy procedures. As operator’s network is becoming more populated with several layers there are some concerns that most of the terminals may camp on the “default” layer subsequently causing congestion on that particular layer. Some proposals include mechanisms to distribute the camping on co-sited cells e.g. via one “Qoffset” parameter [2]. These approaches require the transmission of variable parameters via SI. The planning of Qoffset parameters were not seen that attractive in UTRA and thus, before adopting this type of approach in LTE it would be beneficial to consider what level of parameter planning operators see acceptable for LTE in order to avoid changes to the cell reselection criteria in a later changes similarly as in case of the UTRA cell reselection criteria. Nevertheless, it is important to mention that any mechanisms used for camping load balancing should not demand from the UE side the frequent monitoring of the SI so as to avoid unnecessary battery power consumption. We propose that UE reads any variable parameters needed for camping load balancing from the serving cell only once, just when UE access the new cell.
· Traffic load: Although traffic load balancing is not part of the cell reselection procedures it is included in this discussion because it is considered by operators as a good alternative for balancing camping load. For a faster decision and accurate redirection, some improvements are needed compared to the legacy procedures. As the reporting of additional measurements can cause extra burden to a UE, it is important that the measurement control of any additional measurements is carefully considered and defined. 
Item d) is also a new driver for the future intra/inter LTE cell reselection procedures. The LTE technology capability will satisfy the growing demands for high data rate and cheap VoIP solutions to corporates. We expect therefore that corporate sub-networks will be part of the operator’s network but will not be available for public access. Similar policies can be applied for home cells. The cell reselection procedures would then require that terminals can be aware of the access restrictions in certain cells (cells that belong to private sub-networks). In other way, for corporate subscribers, cell reselection procedures will prioritize the camping of terminals on their own network (the corporate/home sub-network). Access restrictions naturally need to be defined carefully in order to avoid undesired interference scenarios. Since LTE supports various bandwidth options, LTE has potential for reserving a full frequency layer e.g. for a corporate network.
Traditionally, subscription based mobility control could be handled at least in theory at CN (via Location Areas LA) side and can be considered as an alternative way of controlling UE mobility in LTE_IDLE. For example we could think roaming as one solution for this, but it has some drawbacks e.g. roaming contracts. Location area codes could be used to control the cell selection of the subscribers. The access to allowed cells could be restricted to only part of the subscribers via using forbidden location areas for the others. This approach implies more location area planning possibly not only for the newly added subnetworks but also for the existing subnetworks. Potentially this creates additional signalling traffic as some of the allowed cells could be very small, e.g. one home. The problems arise from using location areas for traffic/service distribution, whereas the location areas were originally designed to provide support to mobility in relatively large geographical areas.
Operator rules based on subscription
The legacy idle mode cell reselection in cellular networks was designed from coverage and some load perspective and thus, current procedures might not provide the right tools for operators to control the terminal mobility in LTE_IDLE. We consider that due to the network complexity in the future network supporting LTE, it might be required to have controlling tools to better manage their network and enable new business scenarios.  
At the same time, such operator’s rules should not enter in conflicts with the existing mobility procedures neither they should be utilized for any other mechanisms handled by RRM (e.g., operator’s rules should not be used for managing mobility due to load reasons as this is the responsibility of RRM). We have identified two areas where operator’s controllability is needed:

· Private network/home cells: cells that are part of a sub-network should prioritize the camping on that sub-network. At the same time, terminals that do not belong to private sub-networks should not attempt to access them. 

· Subscription based pipes or territories. As operator’s network is becoming more heterogeneous (several layers with different RATs and capabilities) there is a need for the operator to control the mobility of specific terminals during idle and dedicate mode. If we utilize traditional mechanisms in LTE_IDLE procedures we will come with a solution that all LTE capable terminals will camp always in LTE network. This might not provide good management tools for operators to fully utilize their existing infrastructure. By having certain controllability level on the mobility in idle mode, operators coult take advantage of the heterogeneity of the network in order to provide different access pipes (defined by a collection of different radio accesses) to subscribers accoding to subscription details. The access pipes may not necessarily include LTE layers but legacy layers as well.  
Item e), layer management, is a new topic of study that although not being properly a driver for cell reselection it is a support for it. A contribution dealing with some solutions for intra-LTE layers has been addressed in [4]. Layer management mechanisms will facilitate the UE measurements across different RATs and carriers. However, layer management mechanisms should not be built at expenses of endangering the network accessibility and fully utilizing the network resources that operators have invested. Nokia invites other members to propose new layer management mechanisms including inter-RAT layers.   
3 Conclusions
In this contribution we have discussed different drivers LTE_IDLE cell reselections. We propose that RAN WG2 identifies and agrees what scenarios and aspects LTE_IDLE cell reselections need to support before starting to work on solutions for LTE_IDLE cell reselection procedures. By first identifying what are the main drivers for LTE_IDLE cell reselections, it is possible for RAN WG2 to focus on the main cell reselection scenarios and to understand what level of network and parameter planning is acceptable for LTE_IDLE cell reselection purposes. The section 2 of this contribution provides input to the discussion on the drivers for LTE_IDLE cell reselections. 
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