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1 Introduction

The WI [1], “Multicarrier Load Distribution of UEs in LTE”, was approved at RAN #67 meeting. The objective of this WI is to look at solutions providing better distribution of idle UEs amongst multiple LTE carriers so as to minimize the need for load-triggered HO or redirection of UE during connected mode.
In this contribution, we will propose the cell-specific probability based cell reselection for load balancing enhancements in multiple carrier deployments.
2 Discussion
After RAN 2 #90 meeting, the way forward [2] for Multi-Carrier Load balancing was agreed as following:

	Agreements
1
Following Requirements can’t be met by existing cell reselection scheme:


1) It should be possible under network control to re-distribute among the different carriers a fraction of users currently camped on these carriers


4) It should be possible to control the load distribution among individual cells rather than only on a carrier level (for example the scenario that the macro cell in a co-channel Het-Net deployment and/or certain small cells on another carrier may be overloaded) 

2
Solution should be able to move fraction of the UEs from one cell to another cell

3
To  focus on solutions using e.g. per-cell parameter and/or reselection probabilities from RAN2#91 meeting

 


Based on the agreed way forward, the cell-specific probability based cell reselection mechanism is proposed to be used as a baseline solution for load balancing enhancements in multiple carrier deployments. In the cell-specific probability based cell reselection mechanism, each cell should broadcast the cell-specific probability. This cell-specific probability could be configured based on current cell loading status. The cell-specific probability is used for idle UE to perform cell-specific probability based cell reselection.
Figure 1 is a rough comparison between current cell reselection procedure and the cell-specific probability based cell reselection mechanism.
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Fig 1, a comparison between current cell reselection procedure and the cell-specific probability based cell reselection mechanism
In current cell reselection procedure, an idle UE could get the frequency priority configuration from RRCConnectionRelease message or system information. Based on the frequency priority configuration, the idle mode UE performs the cell scanning procedure at the highest priority frequency. Once the idle mode UE find a cell with strongest signal quality, it will read the selected cell’s SIB1 to get the cell reselection parameters and verify whether the selected cell satisfies the cell reselection conditions, like PLMN limitation. If the selected cell satisfies the cell reselection conditions, the idle mode UE will camp on this cell. In the conventional cell reselection procedure, each idle UEs will get the same frequency priority configuration from system information. The idle mode UEs with the same frequency priority configuration will reselect to the same cell, if they locate at the same location. This kind of idle UE distribution cannot achieve the WI objective.
In the proposed cell-specific probability based cell reselection mechanism, the idle UE will follow the same cell reselection procedure until the idle mode UE get the cell-specific probability from SIB1. Once the idle mode UE gets the cell-specific probability from SIB1, it will further perform cell-specific test to decide whether camps on this cell or not.

The cell-specific test works as admission control for idle UE cell reselection. The cell-specific test procedure is showed in figure 2.
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Fig 2, cell-specific test

In cell-specific test, the idle UE will randomly select a number r and compare with the cell-specific probability. Once the random selected r is smaller than the cell-specific probability, the idle mode UE could camp on this cell. Otherwise, the idle mode UE should reselect another cell or rescan another frequency. In the cell-specific test, the cell-specific probability could be configured by each cell based on current cell loading. Hence, the idle UE distribution could be controlled by cell based on the cell loading status.
Based on the cell-specific probability based cell reselection mechanism, even idle mode UEs with the same frequency priority configuration locate at the same location, they still have probability to distribute to different cell. The cell- specific probability based cell reselection mechanism could also combine with other idle UE distribution methods proposed at RAN 2 meeting, e.g. cell-specific priority [3].

The cell-specific probability based cell reselection mechanism could be controlled by the cell-specific probability based on the cell loading status. This could minimize the need for load triggered HO or redirection of UE during connected mode. Based on this, we propose RAN2 should consider the cell-specific probability based cell reselection as the baseline solution for load balancing enhancements in multiple carrier deployments.
Proposal 1:  Cell-specific probability based cell reselection shall be adopted as the baseline solution for idle UE distribution.
3 Conclusion
Based on the discussion in section 2 the following is proposed: 
Proposal 1:  Cell-specific probability based cell reselection shall be adopted as the baseline solution for idle UE distribution.
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