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1. Introduction 

There have been proposals for side condition for inter-frequency LTE measurements [1][2][3].  Some of the proposals followed the WCDMA convention of deriving the inter-frequency requirement from the intra-frequency requirement with adding a 2dB relaxation.  In the case of WCDMA, this resulted in -10dB/-8dB intra/inter-frequency measurement sensitivity, while for LTE, it corresponds to -6dB/-4dB intra/inter-frequency measurement sensitivity. 

In this contribution, we consider the effect of such relaxation on the measurement success rate and propose to reconsider the extent of the relaxation.    
2. Discussion
We performed system simulations in order to determine the measurement outage probabilities. We simulated both the Standard D1 (500m inter-site distance) and D3 (1732m inter-site distance) LTE deployment scenarios.  The geometry, which equals the long term observed SNR was determined for the best downlink sector. By randomly selecting the UE locations, the statistics of the best serving sector geometry was logged and the CDF calculated.   

Figures 1 and 2 show the best DL sector geometry for the D1 scenario.  Figure 1 shows the full SNR range, while Figure 2 zooms in to the low SNR range.  

Figures 3 and 4 show the best DL sector geometry for the D3 scenarios.  Figure 3 shows the full SNR range, while Figure 4 zooms in to the low SNR range.  

[image: image1.emf]Best DL Sector Geometry, D1 Scenario (ISD=500m) 
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Figure 1  CDF of best DL sector Geometry in D1 Deployment, [-8dB, +17dB] region
[image: image2.emf]Best DL Sector Geometry, D1, Low SNR Region  
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Figure 2  CDF of best DL sector Geometry in D1 Deployment, [-8dB, -2dB] region
[image: image3.emf]Best DL Sector Geometry, D3 Scenario (ISD=1732m) 
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Figure 3  CDF of best DL sector Geometry in D3 Deployment, [-10dB, +17dB] region

[image: image4.emf]Best DL Sector Geometry, D3, Low SNR Region 
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Figure 4  CDF of best DL sector Geometry in D3 Deployment, [-8dB, -2dB] region
The results for the target -6dB and -4dB sensitivity levels are summarized in Table 1 below. 
	Cell Detection Sensitivity (dB)
	Probability of No Cell Detected in D1 Scenario
	Probability of No Cell Detected in D3 Scenario

	-6
	0.4 %
	1.9%

	-4
	4.1%
	7.8%


Table 1  Cell Detection Outage Probabilities
It can be seen that at -4dB inter-frequency measurement sensitivity, the measurement would be unsuccessful, i.e. the UE would not be able to report any identified inter-frequency cells with close to 8% probability.  We view this outage probability too high.  At the -6dB measurement sensitivity level, the outage probability can be reduced to 2%.   

Note that the measurement outage probability calculation assumed uniform distribution of the UEs.  In certain deployment scenarios, the outage probability can be higher if the UEs performing inter-frequency measurements for RRM purposes are more likely to be located at the cell boundary of the target LTE system.  

3. Conclusion
In this document, we have studied the impact of inter-frequency cell-detection sensitivity relaxation on the probability of failing to identify any inter-frequency cells.  We found that the currently proposed -4dB measurement sensitivity would result in a close to 8% probability of unsuccessful measurements. We propose to keep the inter-frequency sensitivity limit in-line with the intra-frequency sensitivity limit of -6dB.   
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