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1. Introduction
In Rel-8, eNB configures an s-measure parameter for UE to control the start/stop of intra-freq, inter-freq and inter-RAT measurement activity. The evaluation object working with s-measure is the RSRP value measured on UE’s serving cell. In CA, UE can aggregate more than one cell, i.e., UE can have multiple serving cells including one Pcell and several Scells. In this case, s-measure mechanism needs to be re-considered on how to well manage the measurement start/stop under CA scenario, which is the scope of this contribution.
2. Discussion
2.1. Measurement start/stop mechanism in LTE-A
Based on different understanding on the serving cell of a CA UE, the measurement start/stop mechanism in Rel-8 can be extended to Rel-10 in following ways.
· Alt 1: per UE’s measurement start/stop;
· Alt 2: per serving cell’s measurement start/stop;

In Alt 1, measurement start/stop does not differentiate serving cells, i.e., if certain condition matches, the whole UE’s measurement will be turned on/off. On choosing which cell’s RSRP value as the trigger reference, there are also some options listed below:
Option 1: take Pcell’s RSRP value as reference [1];

Option 2: take best cell’s RSRP value as reference [1];

Option 3: take worst cell’s RSRP value as reference;

Option 4: take a specific serving cell’s (either Pcell or one Scell) RSRP value as reference;

Generally speaking, choosing one serving cell’s RSRP as reference may be good for this cell’s management. However, management requirements for other cells may not be well treated. For example, for option 1 which chooses Pcell’s RSRP as reference, when Pcell’s quality is kept good enough, inter-frequency measurement will not be launched. Consequently, even if some Scell’ quality (e.g. the Scell in figure 1) has deteriorated quite badly, inter-frequency SCC replace will not be triggered, although this is reasonably expected. 

[image: image1.emf]s-measure

Pcell

Scell

Neighbor


Figure 1
Other options have similar restrictions, more or less. For example, if choosing a Scell as reference following option 4, it does not facilitate maintaining PCC’s good quality, which will increase the possibility of PCC’s RLF and re-establishment triggering, and data interruption in turn.
In comparison with Alt 1, Alt 2 differentiates serving cells when starting/stopping measurement. That is, each serving cell (Pcell or Scell) independently controls the on/off status of its related measurement activity. Still taking figure 1 as an example, Pcell’s related measurements are all turned off since Pcell’s quality is good enough. However, as link quality of the Scell degrades very much, network would expect a CC replacement action to a better CC with the aid of UE measurement reports, and this purpose can be served by turning on the Scell’s related measurement upon its quality dropping below a certain threshold (e.g. s-measure).  
Regarding to the related measurement, it may be event A1/A2 configured on this serving frequency, and event A3/A5/B2 configured on some frequencies while taking this serving cell as the reference cell, e.g. A3-PCC, intra-frequency A3, and possibly enhanced A3-configurable. For event A5/B2, we currently tend to assume that it is similar to event A3. Note that, for event A4 configured on an un-configured CC, it could be used for the purpose of CC replacement of any ongoing serving cell (including PCC and SCC). Thus, it is reasonable to assume that, if one serving cell’s quality drops below a certain value, this inter-frequency A4 measurement will be turned on. In other words, only when all serving cells’ quality is good enough, this A4 measurement will be stopped. For event B1, we currently tend to assume that it is similar to A4 event.
Due to its better management on all serving cells’ qualities, we think Alt 2 is an attractive solution in carrier aggregation, and meanwhile it works more backward compatibly from each serving cell’s perspective.
Proposal 1: measurement start/stop mechanism is applied on each serving cell independently, and each serving cell evaluates its link quality against a certain s-measure threshold.
2.2. S-measure configuration
As analyzed above, each serving cell controls the on/off status of its related measurement based on its own link quality evaluation against a certain s-measure threshold. The next question is: where does this s-measure parameter come from? Basically, there are two configuration options as listed below.
· Option 1: UE-specific s-measure, and all serving cells use the same value;
· Option 2: CC-specific s-measure, and each serving cell uses its own value;
We would assume that, from CC management perspective, there might not be much difference in setting the start/stop threshold for Pcell and Scells. Currently, we think one s-measure is enough to be used by each serving cell. If network needs better management on Pcell’s quality, it could configure more careful and versatile measurement for Pcell over Scells.
Proposal 2: all serving cells use the same s-measure value.

3. Conclusions
In this contribution, we discuss the s-measure mechanism in carrier aggregation and give following proposals:

Proposal 1: measurement start/stop mechanism is applied on each serving cell independently, and each serving cell evaluates its link quality against a certain s-measure threshold.
Proposal 2: all serving cells use the same s-measure value.
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