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Introduction
In the last meetings [1]-[2], RAN2 discussed idle mode mobility and agreed that intra-frequency cell reselection is based on ranking. There was no decision for inter-frequency load distribution. In this contribution, we further discuss inter-frequency load distribution and propose an enhancement in ranking based cell reselection to evenly distribute UEs among multiple carriers.

Discussion
One of the distribution mechanism in LTE is using the absolute priority. In LTE, network assigns a priority to each frequency, and UE is required to reselect a cell of higher priority frequency, if any, than that of current cell. The frequency priority allows LTE operates to control the frequency layer UE should prioritize in selecting a cell to camp on. But it is difficult to partially distribute UEs across carriers. As RAN2 has already discussed as part of multi-carrier load distribution (MCLD) discussion, if UEs consider a target frequency configured with the highest priority, then UEs reselect mostly to only that frequency and as a result distribution to any other frequencies would not happen.
In LTE, as another mechanism, RAN2 has agreed a sophisticated method for MCLD. Since load balancing mechanism in NB-IoT is expected to have a simple method with low signaling overhead, it is not desirable to employ MCLD which controls the exact percentage of the UEs.
Observation: The existing mechanism for load distribution does not seem desirable for NB-IOT. 
For load distribution of NB-IoT UEs, it is our view that cell reselection based on ranking of cells is expected to randomize the camping frequency to NB-IoT UEs across carrier frequencies, given that randomness of UE location (i.e. cell quality) is random.
However, in some cases ranking based cell reselection can’t work well for clustered UEs among multiple carriers. In other words, many UEs would select the same cell since the channel quality is mostly similar. Thus, it is difficult to evenly distribute UEs across multiple carriers. In order to resolve above situation, besides ranking based cell reselection, we consider an enhancement in ranking based cell reselection enabling uniform distribution within a subset of valid carriers. In order to avoid the situation that UEs select the cell with the worse coverage enhancement level, we propose ranking randomization with a threshold so that the UEs selects the cells with a certain level of channel quality. 
When the threshold for the proposed load balancing mechanism is configured by the network to balance UEs among multiple carriers, UE performs load balancing mechanism as follows:
Ranking Randomization with a threshold
1) Network broadcasts new redistribution parameters (e.g. a threshold)
2) Upon receiving the redistribution parameters (e.g. a threshold), UE performs load balancing mechanism as follows:
	a. UE picks up the best ranked cell in each frequency.
	b. UE randomly choose a cell within the subset consisting of the selected cells only satisfying signal strength is equal or greater than a threshold.

Proposal: In order to evenly distribute UEs among multiple carriers, ranking randomization with a threshold should be supported in NB-IoT.

Conclusion
Proposal: In order to evenly distribute UEs among multiple carriers, ranking randomization with a threshold should be supported in NB-IoT.
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