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1
Introduction
There has been discussion whether one needs to update the existing Smeas handling for CA scenarios. In pre REL10 the UE behaviour is defined as follows:

3>
if a measurement gap configuration is setup; or

3>
if the UE does not require measurement gaps to perform the concerned measurements:

4>
if s-Measure is not configured; or

4>
if s-Measure is configured and the serving cell RSRP, after layer 3 filtering, is lower than this value:

5>
perform the corresponding measurements of neighbouring cells on the frequencies and RATs indicated in the concerned measObject;

In this paper we try to analyze how UE could save battery by avoiding unnecessary measurements in CA scenarios.
2
Considerations on S-measure
Whenever a CC is activated UE will anyway do intra-frequency measurements on the carrier of that CC (to measure serving cell). It would be good to understand if avoiding measuring/searching for other cells on same frequency. Quickly thinking it seems that it does not really save battery to avoid intra-frequency measurements from activated SCC – the gain would be minimal to our understanding as anyway the RF chain needs to be open for serving cell measurement. But on the other hand as UE is synchronized to serving cell UE can do the RSRP measurement within a TTI as opposed to cell search procedure cannobe be done in a TTI due to synchronization channel structure. Thus some gains could be achieved in order to avoid intra-frequency cell search procedure. 
Observation 1: Some gains can be achieved by avoiding intra-frequency neighbour cell search procedure
Especially good power consumption gains could be achieved by avoiding measurementsl search on inter-frequency carriers that are not configured/activated/candidates as SCC and inter-RAT measurements 

Observation 2: Good gains can be achieved by avoiding inter-frequency and inter-RAT measurements/cell searches

In order to indicate possible SCCs (carriers which are candidates for CA or are used for CA) need to be measured almost always in non symmetrical scenarios (scenario 3 to 5) as in different scenarios regardless of Pcell quality candidate SCell quality can be good or bad. 

Observation 3: One cannot avoid measuring SCC carriers if they are candidates for CA operation

But if there are carriers which wont be utilized for CA operation but only for PCell mobility e.g. in the border where there are eNBs that support CA and that do not support then it would be beneficial to avoid measuring such a frequencies. But it is not very clear how often above mentioned scenario is valid e.g. the border area at least seems to be quite rare
Observation 4: It would be beneficial to avoid measuring carriers which are only used for PCell mobility when the Pcell radio status is good. But if a practical situation for such a scenario exists is not very clear.
It seems to be clear that all REL10 UEs should support at least REL8/9 S-measure behaviour in order to allow similar power saving capabilities in non-CA scenarios as UE implemented by REL8/9 specs.

Observation 5: It seems to be clear that all REL10 UEs should support at least REL8/9 S-measure behaviour in order to allow similar power saving capabilities in non-CA scenarios as UE implemented by REL8/9 specs
This lead to our first proposal by not changing existing S-measure handling and if anything extra is needed that it will be done in such a way that REL10 UE can still implement REL8/9 behaviour of S-measure.

Proposal 1: Do not change existing S-measure handling and if anything extra is needed that it will be done in such a way that REL10 UE can still implement REL8/9 behaviour of S-measure.
Based on observation 2, 3 and 4 it seems difficult to have uniform behaviour where UE can always avoid measuring EUTRA non PCell carriers, but on the other hand it seems to be possible that UE could avoid measuring inter-RAT systems whenever the PCell is in good radio conditions. 
Proposal 2: It should be possible to avoid inter-RAT measurements whenever PCell is in good radio conditions

If we consider observation 3 and 4 it seems that different type of handling per carrier would be required for best possible UE power consumption performance i.e. If PCell is good then UE can avoid measuring carriers which are not used for CA operation (only for PCell mobility) but UE cannot really avoid measuring carriers which are or could be used for CA operation.  On the other hand if SCell is good then probably there could be benefits in avoiding cell search procedure for other cells on same frequency i.e. observation 1.  So optimal from UE point of view without considering any complexity impacts is to have indication per carrier whether the existing S-measure allows UE to stop measuring such a carrier and additionally having a carrier specific S-measure (each per SCell carrier) that is used to avoid intra-frequency cell searches if SCell is good. 

Observation 6: From UE point of view best possible performance could be achieved if one has a indication per carrier whether the existing S-measure (when PCell is above threshold) allows UE to stop measuring such a carrier and additionally having a carrier specific S-measure (once per SCell carrier) that is used to avoid intra-frequency cell searches if SCell is good.
Observation 6 seems to clearly indicate the preferred way forward from UE point of view. Especially this is true if such a feature is optional for UEs to implement i.e. UE can measure whatever carrier it wants whenever it wants, but these additional rules just allow power saving possibilities. In real life of course it would be a bit doubtful if NWs would really be willing to set all these parameters in optimal manner (or at all). Thus avoiding unnecessary specification complexity and specifying unused features one should carefully consider if such a complex functionality is required. 
3
Summary

Proposal 1: Do not change existing S-measure handling and if anything extra is needed that it will be done in such a way that REL10 UE can still implement REL8/9 behaviour of S-measure.
Proposal 2: It should be possible to avoid inter-RAT measurements whenever PCell is in good radio conditions. 

Capturing proposal 2 would be simplest to achieve this by separate S-measureInterRAT parameter which would just allow UE to not to measure inter-RAT measurements in case PCell is good.

Proposal 3: Have a separate S-measureInterRAT which allows UE to not to measure inter-RAT cells whenever PCell is in good radio conditions (i.e. above the threshold)

In order to avoid unnecessary inter-frequency measurements one should carefully consider what is really worth the complexity and would be utilized by the networks in real life

Proposal 4: Carefully consider what additional enhancements are needed.
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