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1 Introduction 
In RAN2#70 it is FFS whether s-Measure needs further optimization in CA scenarios and for Scell management. This paper discusses some issues when s-Measure is tied only to the Pcell.
2 Discussion

We looked at the following Scell management functions and studied the impact of the agreed baseline approach for s-Measure on these functions. The agreement achieved in RAN2#70 on the baseline s-Measure approach is that: 
“s-Measure will work on the Pcell, and if the Pcell quality is above quality all non-serving cell measurements can be disabled.”
Here we assume that the serving cell includes both Pcell and Scell, i.e. when Pcell quality is above s-Measure threshold, the UE will still measure both Pcell and Scells.
The measurement events defined in Rel8/9 are for mobility. However, in Rel-10, the events are generalized to cover the operations of cell management. In the following, we discuss s-Measure relevant issues from the viewpoint of mobility and cell management.
Scell Addition
Scell addition requires UE to constantly (or when there is such a need) measure neighbor cells on un-configured CCs of the serving eNB to search for candidate Scells. This could not be done if the neighbor cell measurement activity is disabled due to Pcell quality being above the s-Measure threshold. Possible remedies are enumerated as follows:
1. Disable s-Measure all the time. This simplest way. However, UE needs to constantly measure neighbors on all CCs including those CCs with good quality, which obviously is a hit to the UE battery life. 
2. Set a high s-Measure value. This approach neither solves this issue well (Scell addition still cannot be done when Pcell quality is above s-Measure), nor significantly reduces UE power consumption (UE will spend more time measuring neighbors of good-quality Pcell and Scells). 
3. Disable s-Measure when eNB considers there is a need for the UE to add new Scell. This approach consumes less UE power compared with approach 1 because s-Measure is disabled by the eNB on demand. However, when the s-Measure is disabled, the UE still needs to consume more power on unnecessary measurement of CCs with good Scell quality.
4. Exclude s-Measure on those un-configure CC frequency when eNB considers there is a need for the UE to add new Scell. In this case, the UE does not have to measure neighbor cells on PCC and other SCCs with good quality Scells. This approach consumes the least UE power. 
Since Scell addition is a necessary function for Scell management, we suggest that for CA-capable UE, s-Measure can be excluded on certain measure objects.
Proposal 1: For CA-capable UE, s-Measure can be excluded on certain measurement objects corresponding to un-configured CCs when the eNB considers there is a need for the UE to add new Scell. 
Scell Removal
Scell removal does not require UE to measure neighbor cells (only measuring configured Scells). Therefore, s-Measure has no impact on this functionality. 
Scell Change
Scell change can be further divided into intra-frequency Scell change and inter-frequency Scell change. 

· Inter-frequency Scell change can be seen as Scell removal followed by Scell addition or the reverse order. Therefore, the aforementioned requirements on s-Measure to enable Scell addition also applies to Scell change.
· Intra-frequency Scell change requires UE to measure neighbor cells on the same frequency of the Scell when the Scell quality is below certain threshold. This could not be done if the neighbor cell measurement activity is disabled by Pcell quality being above the s-Measure threshold. 
One possible solution is to simply disable s-Measure all the time or when the eNB detect Scell quality degradation through, e.g. Scell CQI reports. However, consider the CA deployment scenario 2, 4 or 5, in which the Scells has smaller coverage than the Pcell. When the UE is circling around in the Pcell, it may perceive good Pcell quality while experiencing frequent intra-cell Scell change. In this case, if the eNB simply disable s-Measure for the UE, the UE will consume lots of power on the unnecessary measurement of Pcell neighbors. 
The aforementioned situation gets worse when the Pcell is configured with an inter-frequency measurement event (e.g. inter-frequency A3 for mobility). In this case, measurement gaps may be required for the UE to measure inter-frequency neighbor cells, which further degrade throughput of normal data transmission. 
Besides, comparing s-Measure value with Pcell quality cannot indicate real Scell quality at all. The s-Measure should be compared with Scell quality in order to trigger measurement of neighbor cells on the right time. 
Therefore, we suggest that to facilitate intra-frequency Scell change, s-Measure should work independently for each SCC, and s-Measure value is compared with the Scell quality on each SCC.
Proposal 2: For CA-capable UE, s-Measure should work independently for each SCC, and s-Measure value is compared with the Scell on each SCC.
Pcell Change
Pcell change can be further divided into inter-eNB Pcell change (mobility) and intra-eNB Pcell change. 
· For inter-eNB Pcell change, the agreed baseline s-Measure approach should work well without problem. 
· Intra-eNB Pcell change can be further divided into three scenarios: Pcell change to a Scell, Pcell change to a neighbor cell on a configured SCC, and Pcell change to an un-configured CC. 
· Pcell change to a Scell. Since s-Measure does not stop UE measuring serving cells, there is no impact on this feature. 
· Pcell change to a neighbor cell on a configured SCC. This can be seen as intra-frequency Scell change followed by the Pcell change to a Scell. Therefore, the aforementioned s-Measure requirement to facilitate intra-frequency Scell change also applies here.
· Pcell change to an un-configured CC. This can be seen as Scell addition followed by the Pcell change to a Scell, or inter-frequency Scell change followed by the Pcell change to a Scell. Therefore, the aforementioned s-Measurement requirement to facilitate Scell addition also applies here. 
3 Conclusion

A summary of our proposals are list below: 
Proposal 1: For CA-capable UE, s-Measure can be excluded on certain measurement objects corresponding to un-configured CCs when the eNB considers there is a need for the UE to add new Scell.
Proposal 2: For CA-capable UE, s-Measure should work independently for each SCC, and s-Measure value is compared with the Scell on each SCC.
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