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1. Introduction

HeNB cells have a small coverage area, and a UE in mobility could be visiting the coverage area of several HeNBs in a short span of time. It is a desirable goal to prevent frequent cell reselections and frequent tracking area updates in such scenarios, which could have a significant impact on UE standby time. To meet this goal, this paper proposes a timer that delays cell reselection to HeNBs under certain scenarios.
2. Proposal
Summary

When the cell ranking rule results in a HeNB being ranked as the cell with the highest metric, then the UE should start a timer Treselection,HeNB, and only select the HeNB when the timer has expired. This introduces a delay in the selection of the HeNB, and prevents selection of the HeNB in cases where the UE is in HeNB coverage for a short period of time. The details of managing this timer are described next. 

Details of Proposal
Under this proposal

1. UE is be made aware of the PCI values that are used by HeNBs.
2. UE is sent a new IE “HeNB specific ScalingFactor for_Treselection” on the system information
2.1. Alternatively, this parameter could be sent on the or as part of the IdleModeMobilityControlInfo IE.

2.2. Suggested values of the scaling factor are 1 to 180, in steps of 1. 

3. For PCIs corresponding to HeNB, the UE multiplies parameter Treselection by the IE “HeNB specific ScalingFactor for_Treselection”.
Advantages of Proposal

Battery life: UE awareness of the PCI space used for HeNB is useful because the UE can run the HeNB specific reselection timer based on the cell PCI alone, without reading the SIB. This saves battery life at the UE because it prevents it from performing unnecessary reselection and updating of the SIBs when the UE is temporarily passing by HeNBs.

Reduced TAU: If the network is configured in a way that requires a TAU at each HeNB, then the proposed timer reduces the number of TAUs because it reduces reselections to HeNBs. This contributes to lower network load, and better UE battery life.
Standards Changes
Changes in 36.331

1. Define the parameter  “HeNB specific ScalingFactor for_Treselection”
2. Communicate the PCI values reserved for HeNB to the UE
Changes in 36.304:
1. If the cell being evaluated is a HeNB (as determined by the PCI value), then the UE scales the value of Treselection by the parameter “HeNB specific ScalingFactor for_Treselection”. 
Discussion

The delayed reselection technique proposed here is a more reliable way of avoiding HeNB in mobility situations than the mobility metric defined in the standards, that is based on a number of reselection over a period of time.  With the standards metric, a UE in a drive within a cell at high vehicular speeds would be falsely declared as in low or no mobility because of no cell reselection.  A stationary UE at a cell boundary performing frequent cell reselection because of RF fluctuation would be falsely declared as in high mobility.  

The delayed reselection technique is a robust solution to this problem, and lends to simple implementation because of its similarity in principle to the existing T_reselection timer used in normal cell reselection.    
3. Conclusion
This contribution presents a timer specific to HeNBs, that reduces unnecessary cell reselections,reduces TAUs and improves UE standby time.
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