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1. Introduction
In the RAN meeting #67, a proposed WID [1] titled “Multicarrier Load Distribution” was approved. For this WI, RAN2 begins with the study about limitations in the current mechanism for idle mode load balancing. In several RAN2 meetings in 2013 and 2014, many companies proposed solutions addressing potential problems in small cell deployments and deficiencies in current idle cell reselection mechanisms employing absolute inter-carrier priorities. In addition to these proposals [2]-[5], we discuss the additional considerations for idle UE redistribution in HetNets.

2. Discussion
In order to conduct redistribution of idle UEs across carrier frequencies, the network needs to broadcasts new distribution parameters, e.g. distribution probability per carrier. Upon receiving the parameters, UEs are required to perform idle mode mobility in accordance with the received parameters.


Figure 1 Macro and Small cell deployment in HetNets

In HetNet scenario, a certain frequency layer may provide partial coverage as shown in Figure1 where frequency4 consists of only a single small cell (e.g. hot spot  area), and therefore very small fraction of macro coverage area provided by macro cells on frequency1-3 is overlapping with small cell layer provided by small cell 1 on frequency4. 

In this network deployment, we first investigate whether the presence of partial coverage layer incurs some considerations for the redistribution policy from network side. To explore this, let us assume that macro cell 1 broadcasts distribution parameters intends to instruct all idle UEs on this carrier to redistribute across frequencies with the intended distribution statistics: 20% UEs onto Freq 1, 20% UEs onto Freq 2,  20% UEs onto Freq 3, and 40% UEs onto Freq 4. For simplification, it is assumed that other cells on other carriers do not provide any distribution parameters. The consequence of applying distribution parameters is that the resultant distribution across carriers would be the same as network intended only at the small area where small cell coverage is available. The resultant distribution across carriers at the rest of area where no small cell coverage is provided would be 60% UE still on Freq1, 20% onto Freq2, 20% onto Freq3. In short, it is observed that the presence of partial coverage layer may lead to failure of intended idle UEs distributions, unless careful network policy and UE behaviors are considered.  
Proposal 1: Any distribution mechanism should be designed such that UEs are distributed as intended in HetNet scenario where only partial coverage is provided at some frequency(s). 

Secondly, we discuss the issue of priority setting performed by UE for the distribution across carriers in accordance with distribution parameters (e.g. probability). If UE considers the target frequency subject to the distribution to have the highest priority, the UE will reselect that frequency and as a result ignore any other frequency that is not subject to the distribution.  Taking the Figure1 again, if network signals distribution parameters with the intention of UEs’ distribution to Freq1,2 and 3, the UE never reselect a small cell 1 on Freq4 even if the UE is at the coverage of the small cell. 
It would be beneficial, if UE could reelect a small cell, because the small cell further offloads the traffic from macro cells that are overlaid. This would be possible if UE does not consider the frequency subject to the distribution to have the highest priority but a value of normal range signaled by network. The UE then would perform normal resection behaviors based on priorities and thus reselects the small cell if the small cell is of higher priority. 
Proposal 2:  For the frequency for which the load distribution triggered by distribution parameter is not applicable, the signaled priority of the frequency in SIB5 shall be still applied for cell reselection. 

3. Conclusion
Proposal 1: Any distribution mechanism should be designed such that UEs are distributed as intended in HetNet scenario where only partial coverage is provided at some frequency(s).
Proposal 2:  For the frequency for which the load distribution triggered by distribution parameter is not applicable, the signaled priority of the frequency in SIB5 shall be still applied for cell reselection. 
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