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Discussion and Decision
1. Introduction 
With the inclusion of HeNB’s in REL-8 (and other radio elements in REL-9 and LTE-A), the UE will encounter interference resulting from multiple strong transmission sources that share radio resources across time/frequency.  However, the functionality provided by HeNB deployment is expected to integrate effectively and enhance spectrum utilization, despite their potential to induce interference [1]. Thus for the UE to fully utilize HeNB functionality, additional measurements should be developed that allow the UE to evaluate the impact of the interference on channel quality.
The purpose of this contribution is to discuss the necessity of including a channel quality measurement in the UE reselection procedures for REL-9. 

2 Discussion  
In REL-8, reselection procedures are based on RSRP measurements, which ensures that the UE is camped no the cell with the highest received power for a given priority. Furthermore, REL-8 reselection procedures are considered to adequately evaluate a cell’s SINR [5] given that OFDMA signals from adjacent radio elements are assumed to be randomized [4]. However, RSRP alone may not be sufficient to reliably estimate channel quality when the UE is subjected to multiple strongly interfering radio elements (i.e. HeNBs and hybrid HeNBs) .
With the addition of a channel quality measurement, a REL-9 UE can better avoid scenarios whereby interfering radio elements cause the UE to continue camping on a frequency layer that provides adequate signal strength, even though signal quality favor usage of a different frequency layer. 
We feel that adding a channel quality measurement to the reselection procedures in REL-9 is necessary for the UE to detect (and respond to) channel degradation caused by interfering radio elements, and that RSRP alone is not sufficient to detect such channel degradation. 
2.1 Why Channel Quality is needed for Idle Mode in REL-9
In REL-8 the presence of HeNBs that are not accessible by a UE will induce additional sources of intra-frequency interference [1][2], and under certain circumstances such interference may be severe. By considering a channel quality measurement in the reselection procedures, a UE can more effectively evaluate its current RF environment, and thus mitigate the negative effects such interferers have on UE performance.
Figures 1 and 2 illustrate scenarios where the use of signal strength alone (i.e. without a channel quality measure) can leads to reselection decision that are not optimal.
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Figure 1. Illustration of interference adversely effecting ranking.
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Figure 2. Illustration of interference adversely effecting neighbor cell measurement.

With respect to the illustrations above, we feel that a channel quality metric would provide the reselection procedures with the information necessary to evaluate and avoid conditions where interference produces undesirable channel conditions.

.

2.2 Benefit of adding this measurement on UE performance

Integrating a channel quality measurement into the reselection algorithm allows the UE to more effectively interpret the current RF environment. Which in turn enables the UE to make more intelligent decisions that result in:
· Lower latency from Idle to Connected mode.
· Higher quality of resource assessments and cell-selection decisions, leading to improved overall system/service quality and performance.

2.3 Impact of NOT adding this measurement on UE performance.

Without taking channel quality into account, a REL-9 UE may make sub-optimal mobility dictions while in Idle Mode. For example, the UE may continue  to camp on a frequency layer that provides adequate signal strength, even though there is significant interference. Or, reselection to another frequency layer that is highly interfered with may cause the UE to fail in decoding the broadcast channel when reselecting the new cell, resulting in the UE not being able to access the network. 

2.4 Impact of adding a metric to reselection procedures 

· A moderate effort will be required to specify changes in the reselection algorithm to incorporate a channel quality measurement into the reselection evaluation trigger and ranking.
2.5 Impact of acquiring RSRQ as the channel quality metric 

· A minor effort will be required to obtain the RSRQ from the lower layers while in Idle Mode, as REL-8 UEs are already required to support RSRQ in Connected Mode. 
3 Conclusion and Proposal
In this contribution, we have discussed the impact that interference caused by additional radio elements (specifically HeNBs) may have on a UE while in Idle Mode. We discussed the necessity for incorporating a channel quality measurement into the reselection algorithm and identified RSRQ as an expedient metric for providing that measurement.
Proposal 1: A channel quality metric should be introduced into the REL-9 reselection algorithms

Proposal 2: RSRQ should be used as the channel quality metric. 

Proposal 3: RSRQ should be used for both ranking and evaluation of Sintrasearch
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