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1 Introduction 

The parameter s-Measure is provided as a way of reducing neighbor cell measurement activities when the RSRP of the Rel-8 serving cell is sufficiently high. This is a useful way of saving UE power and reducing the UE measurement activities at times when no reports are expected or needed. 

However, the Rel-8 s-Measure criterion is tied to the Rel-8 Serving Cell RSRP level. In Rel-10, the UE may now be “served” by many CC:s, and there is therefore a need to clarify how to evaluate the s-Measure criterion. 

2 Discussion

In Rel-8, the parameter ​s-Measure can be used to reduce the UE measurement activity when the Serving Cell is sufficiently strong. From TS 36.331: 

	s-Measure

Serving cell quality threshold controlling whether or not the UE is required to perform measurements of intra-frequency, inter-frequency and inter-RAT neighbouring cells. Value “0” indicates to disable s-Measure.


Thus, depending on the Serving Cell RSRP, neighbour cell measurements can be activated and deactivated in the UE, as illustrated below: 
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However, the Rel-8 s-Measure criterion is tied to the Rel-8 Serving Cell RSRP level. In Rel-10, the UE may now be “served” by many CC:s, and there is therefore a need to clarify how to evaluate the s-Measure criterion. 

A straightforward extension of the Rel-8 s-Measure criterion is to tie it to the “best CC”:   
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With this criterion, Neighbor cell measurements could be controlled such that unnecessary measurements are omitted when LTE coverage is ensured via at least one configured CC. In our view, this criterion appears quite relevant, particularly for inter-frequency and inter-RAT measurements. 

Proposal 1 The s-Measure in Rel-10 shall be compared to the best configured CC.  
This proposal should be read together with our proposals in our companion contribution ‎[1], where we suggest to introduce new measurement triggers for CA, where a neighbour and the best among the configured CCs are evaluated, as illustrated below: 
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However, several companies have also suggested introducing per frequency-layer triggers (inter-frequency), where the events are evaluated such that both the neighbour and the CC is on the same layer ‎[2]: 
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Such event evaluations can be particularly useful for detecting the interference level on specific carriers on which the UE has a CC. 

For such intra-frequency measurements on a specific CC, there may be a need to maintain neighbor measurements also at times when the RSRP of another CC exceeds the s-Measure threshold. This could be the case e.g. if a macro-cell is much stronger than “smaller” cells on another carrier, as depicted below. A single threshold, as proposed in ‎Proposal 1 above, could lead to a situation where the strength of the Neighbor on “Object 2” below remains unnoticed in the eNB, since the UE would omit any reporting due to the strong macro.  
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Here, it is assumed that the UE has two CCs, both controlled by eNB(1), where the CC on object 1 has better coverage compared to the CC on Object 2. The UE is assumed to move along the dashed trajectory on the right-hand-side of the picture above.  
In such cases, it may be needed to expand the Rel-8 s-Measure solution with another threshold that considers e.g. carrier-specific RSRP values for each of the configured CCs, such that the other micro-cell could be detected correctly, and unnecessary interference on the micro-layer can be avoided (or a handover issued to the Neighbor on Object 2):
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In this example, intra-frequency neighbor measurements would only be performed on Object 2 when the configured CC on that object is below the “s-Intra-Measure” threshold. Still, the existing s-Measure criterion could be used to prevent unnecessary inter-frequency and inter-RAT measurements, or measurements on object 1:  

Proposal 2 Introduce a carrier-specific “s-Measure” threshold that controls intra-frequency neighbor cell measurements (on carriers with configured CCs), such that neighbor cell measurements shall be performed on an object if the RSRP of the CC on that object is below the threshold.   

Note that ‎Proposal 2 has some commonalities with the idle-mode S_intrasearch and S_nonintrasearch criteria in TS 36.404, where a UE is allowed to omit measurements on intra- and inter-frequency carriers, respectively, if the idle mode serving cell quality is greater than these thresholds.  
3 Summary
In the present contribution, we have analyzed the Rel-8 s-Measure parameter and its application to Rel-10 when a UE can be “served” by multiple downlink cells. 

In our proposals, we first suggest to extend the s-Measure criterion, such that the criterion is related to the best of all configured CCs. In addition, and in order to facilitate control of intra-frequency measurements on specific carriers, we suggest introducing another parameter that governs the need to perform neighbour measurements on intra-frequency carriers.   
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