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Discussion
1 Introduction 

In this paper, we discuss UE behaviours regarding s-measure. Taking intro account multi-carrier usage, it is tried to clarify what measurement behaviours should be defined for the case when reference CC quality is sufficiently good. In addition to this, we also consider if power management with more granularity regarding s-measure needs to be allowed for LTE-A connected UE. Similar topic is discussed in [1]
2 Discussion 
In LTE Rel-8 measurement frequency can be simply classified into two frequencies:

· Intra-frequency measurement
· Inter-frequency measurement

This classification was sufficient in Rel-8 because UE can use only one carrier for its service, and thus the measurement is only for mobility support. Serving frequency is intra-frequency, and all other frequencies are inter-frequencies. Rel-8 UE is only required to monitor cells only on its intra-frequency, and there is only one intra-frequency seen by the UE. For inter-frequency measurement, UE needs to be allocated a measurement gap to prevent communication stalling between eNB and UE. So the UE behaviour of measurement regarding s-measurement was simply as follows:
	Measurement reference(serving cell) quality > s-measure ( (a single) intra-frequency measurements

Measurement reference(serving cell) quality > <-measure ( (multiple) inter-frequency measurements


Different from Rel-8, LTE-A UE can be configured with several carriers for carrier aggregation, which means UE can use more than one carrier simultaneously. This multi-carrier nature requires new functionality, so called ‘CC management’ in LTE-A, where LTE-A UE now has additional duty of measurement to assist CC management. Now that LTE-A UE can use multiple carriers at the same time, conventional classification is not always fit into all measurement frequency configurations in CA. Depending on how many CCs are configured to UE, and how many carriers can be monitored without gap by UE, the actual number of intra-frequencies and the number of configured CCs can be different. This gives rise to an ambiguous UE behaviour of measurement regarding s-measure. 
Now let us assume that UE has the capability of simultaneous monitoring of 5 carriers. It has been configured with 3 carriers, and it is expected to have spare capability to monitor two more carriers. 
For CC quality management and mobility support, it is apparent that configured CC frequency should be always monitored by the UE. Since only three carriers are configured to the UE, spare capability can be used to monitor another frequency. If it is beneficial to use the spare capability, it is now unclear which frequency should be monitored. Regarding this question, we first assume that one of CC would be taken as s-measure reference, mostly PCC or possibly something else. Then we can consider following choice:
Which frequency should UE measure if reference quality > s-measure?
· Choice1) Only configured CC frequencies 

· Choice2) Configured CC frequencies + CC candidate frequencies (up to UE capability)
· Choice3) Configured CC frequencies + CC candidate frequencies + other frequencies (up to UE capability )

Proposal 1 RAN2 is asked to discuss which frequency UE should monitor in case reference CC quality > s-measure threshold 
Currently connected Rel-8 UE has two quality state regarding s-measure behaviors, based on its serving cell quality. Since only a single intra-frequency can be seen by Rel-8 UE and thus there was only a single serving cell, such division into only two quality states was sufficient for UE power management using s-measure. 

However, if multi-carrier nature of LTE-A UE is taken into account, situation may not that simple. There are multiple ‘serving’ cells in LTE-A UE, and LTE-A UE can have spare capability to monitor another carrier(s) while it already monitors multiple CC frequencies. 
If we still allow UE to efficiently manage its power consumption in CA scenario, we may need to re-consider current two state measurement model regarding s-measure for connected mode UE. 
One possible approach for enhanced power management is to take tri-state measurement model that exactly resembles idle mode measurement model where s-search_intra and s-search-inter are used. In this tri-state approach, dual s-measure, e.g., s-meas_A and s-meas_B, are introduced. Depending on the quality of measurement reference quality with those two boundaries, measurement states can lie on one of three states. For each state, we can define which frequency should be mandatory monitored and which one is optional.  
Proposal 2 RAN2 is asked to consider introducking dual s-measure to provide better UE power management for connected mode UE for CA.
3 Conclusion
In this paper following are proposed:
Proposal 3 RAN2 is asked to discuss which frequency UE should monitor in case reference CC quality > s-measure threshold 

Proposal 4 RAN2 is asked to consider introducing dual s-measure to provide better UE power management for connected mode UE for CA. 
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