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1 Introduction 

In Rel-8/9, the parameter s-Measure is provided as a way of reducing UE 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. 
RAN2 #69bis discussed how to generalize the existing s-Measure criterion when Carrier Aggregation is introduced. Based on this discussion, we here provide suggestions for a way forward on this matter. 

2 Discussion

In Rel-8/9, 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. 

The Rel-8/9 s-Measure is defined as follows (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-8/9 s-Measure criterion is tied to the Rel-8/9 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. 

RAN2 #69bis agreed that the “reference cell” of “A3-PCC” event evaluations shall be the PCell, and in a companion contribution to this meeting we propose that A5 and B2 should be generalized in the same way ‎[1]. For those events, the PCell then take the role of the Rel-8/9 “Serving Cell”, when operating in single-cell mode. 

The corresponding and straightforward generalization of the s-Measure criterion is then to use the PCell quality in the ​s-Measure evaluation, as expressed in the following proposal: 
Proposal 1  In Rel-10, the s-Measure criterion shall be evaluated against the PCell.   

The proposal is illustrated in the figure below.  

[image: image2.emf] 

s - Measure  

”On”   ”Off”   ”On”  

PCell  


RAN2 #69bis also discussed the need for additional criteria for Neighbor cell measurements ‎[2], ‎[3]. The Rel-8/9 s-Measure is typically used for constraining measurements for mobility purposes. I.e. when the Rel-8/9 serving cell is good enough, there is no reason to for the UE to perform mobility related measurements. 

With Carrier Aggregation, there are new use-cases where such a single threshold on one of the cells (PCell, if agreed according to Proposal 1) may not be sufficient or fully adequate. 

One such use case was described in detail in ‎[3], where a UE moves in a cell topology with a strong macro-layer and multiple smaller cells on a different carrier, where some of the “micro” cells are co-located with the macro cells for carrier aggregation. This scenario is illustrated below 
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Here, it is assumed that the UE has two CCs, both controlled by eNB(1), where the PCell on object 1 has better coverage compared to the SCell on Object 2. The UE is assumed to move along the dashed trajectory on the right-hand-side of the picture above. With a single s-Measure threshold, it could happen that the eNB does not detect the presence of the micro cell of eNB, which could cause severe interference situations on that layer.   

To solve this use-case, we suggested introducing an “s-Measure-intra” threshold that evaluates whether Neighbor measurements should be performed on a particular carrier, where this criterion is independent of the s-Measure criterion on the PCell. The proposal in ‎[3] is illustrated below. 
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In this example, intra-frequency neighbor measurements would still be performed on Object 2, if the SCell on that object is below the “s-Measure-intra” threshold. Still, the existing s-Measure criterion could be used to prevent unnecessary measurements on other objects (e.g. on Objects 1 and 3 in the figure).
As discussed at RAN2 #69bis, an alternative to this approach (i.e. no “s-Measure-Intra” is introduced) is to not configure any s-Measure criterion, or set the threshold to a sufficiently high value. However, this will affect the UE battery, since the UE is then not relieved from Neighbor measurements on any carrier. 
Another issue raised at RAN2 #69bis was the use-case of component carrier addition. With a strong PCell beyond a configured s-Measure threshold, the UE will not report any good inter-frequency neighbours that could be candidates for aggregation. Again, a straightforward solution is to disable the s-Measure configuration, with some expense in UE power as the consequence. Another solution could be to explicitly activate measurements on a particular carrier, i.e. to “override” the s-Measure criterion on an object that may have candidates for aggregation. 
In short, we foresee the following alternatives for the way forward: 

1. Do nothing beyond Proposal 1. The network ensures that s-Measure is configured adequately, such that necessary reports are received in the plausible situations described above. This may affect UE power in some cases, however. 

2. Consider a solution where the network can configure a UE to “override” the s​-Measure criterion for specific objects, i.e. to perform Neighbour measurements also when the current s-Measure criterion does not require such measurements.  
Proposal 2 We ask RAN2 to discuss the need for additional criteria for Neighbor measurements according to the bullets above. 
3 Summary
In the present contribution, we propose to generalize the Rel-8/9 s-Measure criterion to Rel-10 as follows:

Proposal 1 In Rel-10, the s-Measure criterion shall be evaluated against the PCell.   

We also ask RAN2 to discuss the need for additional criteria for Neighbor measurements, based on the discussion provided above. 
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