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1. Introduction

HNB cells have a small coverage area, and a UE in mobility could be visiting the coverage area of several HNBs in a short span of time. It is a desirable goal to prevent unnecessary cell reselections and frequent LA/RA updates in mobility 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 HNBs under certain scenarios.
Figure 1 shows the overview of the proposed scheme for R8 HNB search and (re)selection and how this contribution, highlighted in red, fits in the overall picture. 
[image: image1.emf]
Figure 1.  Proposed scheme for R8 HNB search and (re)selection and how this contribution, highlighted in red, fits in the overall picture. 
2. Proposal
2.1 Summary

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

2.2 Details of Proposal
Under this proposal

1. UE is made aware of the PSC values that are used by HNBs.
2. UE is sent a new IE “HNB specific ScalingFactor for_Treselection” among the broadcast system information
2.1. Suggested values of the scaling factor are 1 to 180, in steps of 1. 

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

Battery life: UE awareness of the PSC space used for HNB is useful because the UE can run the HNB specific reselection timer based on the cell PSC alone, without reading the SIBs. 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 a HNB.

Reduced LA/RA Updates: If the network is configured in a way that requires a LA/RA update at each HNB reselection, then the proposed timer reduces the number of registrations due to unnecessary reselection to HNB and reselection back to MNB when the UE is in mobility. This contributes to lower network load and better UE battery life.
2.4 Standards Changes
Changes in TS 25.331:
1. Define the parameter  “HNB specific ScalingFactor for_Treselection”
2. Communicate the PSC values assigned to HNB in a given area to the UE in a broadcast SIB.
Changes in TS 25.304:
1. If the cell being evaluated for cell reselection is a HNB (as determined by the PSC value), then the UE scales the value of Treselection by the parameter “HNB specific ScalingFactor for_Treselection”. 
2.5 Discussion

The delayed reselection technique proposed here is a more reliable way of avoiding reselecting to a HNB in mobility situationsthan the mobility metric currently defined in the standards, which is based on the number of cell reselections over a period of time.   In fact, with the current standard metric 
       - a UE moving within a cell coverage at high vehicular speeds would be falsely declared as in low or no mobility if no cell reselections are performed.  
       - a stationary UE (especially at a cell boundary) may perform frequent cell reselections because of RF fluctuations, and thus 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 for normal cell reselection.    
3 Conclusion
This contribution presents a timer specific to HNBs that reduces unnecessary cell reselections, reduces registrations and improves UE standby time.
Proposal:  Agree on the concept of the linger timer for HNB (re)selection.  Consider the adoption of the proposed standards changes specified in this contribution. 
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