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1 Introduction

The WI [1], “Signalling reduction to enable light connection for LTE”, was approved at RAN #71 meeting. The objective of this WI is to reduce the radio and network interfaces signalling overhead, and improve the UE access latency as well as UE power consumption for all device types.
In last RAN2 #95 meeting, RAN 2 has agreed that “UE lightly connected is required to notify the network when it moves out of the configured RAN based paging area.” In this contribution, we will discuss how to reduce the unnecessary notification for paging area update.
2 Discussion
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In last RAN2 meeting, RAN2 agreed that a lightly connected UE performs cell reselection based mobility which is the same cell reselection mechanism in RRC IDLE. In current cell reselection mechanism, an idle mode UE will perform measurement based on frequency priority and reselect a best cell based on the reselection criteria result. However, in last RAN2 meeting, RAN2 only agreed that “The paging area can be configured as one or more cells from RAN2 point of view. The configured cells can come from different eNB.” There is no such restriction in current agreements that the configured cells in a paging area should be in the same frequency. So it is possible the configured cells in a paging area operate on different frequencies. One configuration example may happen as figure 1.
Fig 1, an example of AP configuration
In Fig 1, anchor eNB configures the PA with Cell A, Cell I, and anchor eNB for the light connected UE 1. However, cell A, Cell I and anchor eNB operate on different frequencies.
If the configured cells in a PA operate at different frequencies, lightly connected UE may be hard to guarantee to reselect to the configured cells in its PA. This is because it is hard for anchor eNB to configure frequency priority for cell reselection based mobility without lightly connected UE’s location information. A lightly connected UE in its configured paging area range may reselect to camp on a cell not belong to the configured paging area.
In this example, if the priority of frequency 2 is higher than frequency 3, the light connected UE 1 will reselect to camp on the Cell F rather than Cell I. Even if the frequency 1~3 have equal priority, the light connected UE 1 still has probability to reselect to the Cell F. Once Cell F is the best ranking cell within frequency 1~3 for light connected UE 1.

After that the lightly connected UE 1 will trigger paging area update (PAU) procedure. However, we think this PAU is unnecessary because the light connected UE still in configured PA range. In this example, the lightly connected UE should reselect to camp on the Cell I rather than Cell F to prevent PAU. If the lightly connected UE could take the configured cells in a paging area with the highest priority when performs cell reselection based mobility within the configured PA range, this PAU could be avoidance. 
In current idle mode cell reselection procedure, there may have two alternatives to let some cells with the highest priority.
Alternative 1: Reuse Inter-frequency Redistribution procedure:
Anchor eNB could configure the cells in a PA as the candidate redistribution targets for a lightly connected UE. When the UE enters lightly connected, it could perform cell reselection based on the redistribution procedure and has more probabilities to camp on the configured cells in PA. However, the current redistribution measurement could be triggered after receiving the redistribution parameters (in CRS case) and stop after camping on a redistribution target. This may not suitable for lightly connected UE mobility because the lightly connected UE may move across serval cells within the configured PA. Each times when the lightly connected UE move across cells, it should trigger redistribution measurement to reselect the configured cells in its PA.
Alternative 2: Use autonomous search function:

A lightly connected UE could use the autonomous search function to detect the configured cells in PA. This autonomous search function could be a similar method like searching for CSG member cells method. The autonomous search function could be an UE implementation method.
In order to reduce the unnecessary PAU, RAN2 should consider above alternative solutions.
Proposal: The configured cells belongs to a PA should be treated as the highest priority when a lightly connected UE moving within the PA range.
3 Conclusion
Based on the discussion in section 2 the following is proposed:
Proposal: The configured cells belongs to a PA should be treated as the highest priority when a lightly connected UE moving within the PA range.
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