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1 Introduction 

This document discusses if we need to enhance Rel-8/9 s-measure mechanism to adapt it into various scenarios in carrier aggregation. We conclude that current Rel-8/9 s-measure mechanism is sufficient with the assumption that A1/A2 configured on SCell generally solves most issues. 
2 Discussion 
In the following discussion, we assume that PCell and SCell are measured independent of s-measure control. As identified during e-mail discussion in [1], this assumption seems to be generally agreed. We first propose to confirm this assumption. 
Proposal 1 PCell and SCell measurement is independent of s-measure.  

Do we see urgent need of enhancement for interference detection in Rel-10?
During e-mail discussion [1], following issue was raised. 

	Excerpt of [1]

Mobility Issue 2: pico/femto cell detection in SCC
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If pico/femto cells are deployed in frequency which is also used for macro cell as illustrated in Figure2, UE needs to detect femto cell in order to avoid interference to pico/femto cell and UEs under pico/femto cell. Therefore, even if Pcell quality is enough high, UE should measure neighbour cell in SCC which deploys pico/femto cell.
Main difference from Mobility Issue 1 would be that Scell quality may not be bad from RSRP perspective.


Before we discuss if we need to enhance s-measure mechanism for interference detection, we would like ask if how urgent interference detection is when SCell is sufficiently good. From our point of view, as long as SCell is reasonably good, interference detection is not so urgent. If we configure A2 on SCell, then degradation of SCell will be detected. If measurement report is triggered independent of PCell quality of any s-measure at the moment of SCell degradation, then SCell degradation will be informed to eNB, from which eNB can take an further actions, e.g., turning off s-measure to make UE perform neighbour cell measurements to detect the reason of SCell degradation, e.g., interference or etc. This way can be applied in the same way to the detection of interference on PCell if A2 is configured on PCell. 

We also note that in Rel 8/9 we do not have any special treatment of s-measure to detect interference on serving cell. Assuming event A1/A2 on SCell will trigger measurement report independent of s-measure and eNB can effectively control s-measure based on the measurement report, we do not see the urgent need of enhancement of s-measure control for this interference detection purpose. 
Do we see urgent need of enhancement for SCell handover in Rel-10?
Our previous argument of measurement report by A1/A2 on PCell/SCell and s-measure control of eNB based on the measurement report can be applied for mobility issue1 of [1] as well:
	Excerpt of [1]

Mobility Issue 1: Scell handover in CA Deployment Scenarios 2, 3 and 4
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In case of CA Deployment Scenario 2, 3 and 4, there is a case that Pcell is good enough, but Scell is not good. In order to perform handover, candidates for Scell need to be measured. This issue is illustrated in Figure 1 


In the figure above, we think that degradation of configured SCell on object 2 is will be detected by A2 on the SCell. Degradation of the SCell will be reported to eNB, and then eNB can take actions, e.g., turn off s-measure to find SCell candidate. A slight increasing of signalling load is identified here. However, it is still believed that this should be acceptable for UE to be able to run with multiple serving cells. Assuming event A1/A2 on SCell will trigger measurement report independent of s-measure and eNB can effectively control s-measure based on the measurement report,, we do not see the urgent need of enhancement of s-measure control for mobility issue1(Scell handover).    

Do we see urgent need of enhancement for CC management in Rel-10?

This question arises when UE encounters good SCell candidates. If good SCell candidate is found, worse SCell can be replaced with this good SCell candidate. However, if s-measure is working in a R8/9 manner, good quality of PCell will not guarantee immediate detection of good SCell candidate. Some enhancement is therefore discussed in [1] to cope with this situation. 

	CC management Issue 1: Scell addition in CA Deployment Scenarios 2, 4 and 5

As discussed in [1: Motorola], there is an issue for the case that SCC is smaller than PCC and Scell is not configured. This is problem for SCC management, since UE can not detect potential Scell even if UE enters Scell coverage. This issue is illustrated in Figure 3 from [1]. This is similar to Mobility Issue 1. But, the difference is that Scell is not configured.
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There are two cases when UE tries to detect SCell candidate. 
1) Initial SCell set construction 
Network should set s-value to be somewhat low or turn it off such that UE can find and report SCell candidates. Hence there should be no issue regarding s-measure for this initial construction of SCell set. 

2) Addition of SCell candidate/replacement of SCell by SCell candidate
We assume that A1/A2 is configured on PCell/Scells. Then degradation of PCell or SCell will be reported to eNB. Let us consider that all configured serving cells are good enough but UE encounters good SCell candidate. It is questioned if detection and reporting of such good SCell candidates is quite urgent while configured PCell and SCell is still good enough. If not so urgent, we can rely on event A1/A2 on SCell and its measurement report. We do not see any scenario, in terms of UE service and CA deployment scenarios, where small increase of delay caused by measurement report and subsequent s-measure control by eNB should not be acceptable.. 
It is interesting to consider UE perception of QoS regarding detection of better SCell candidate. In general, user is very sensitive to service quality degradation even the degradation is temporal. However, user is relatively quite less sensitive to service quality enhancement, as we can be hinted from the law of diminishing marginal utility. So if user QoS is well maintained already by configured serving cells which are sufficiently good, then UE may not need to take too much care about always searching for slightly better SCell candidate than what is already good. 

Special handling of inter-frequency measurement or inter-RAT measurement. 

It was discussed during [1] that in order to relieve battery saving on inter-frequency or inter-RAT measurement we can consider s-measure for inter-frequency measurement or s-measure for inter-RAT measurement. By introducing multiple s-measures which will be mostly hanging on PCell, we can have a finer control of measurement, e.g., UE can skip inter-RAT measurement unless PCell quality is not very low. 

However it should be noted that in Rel-8/9 connected mode we only have a single value of s-measure. Multiple s-measures were used only for idle mode because there is no eNB control of UE measurement during idle mode. In connected mode eNB can always disable inter-RAT measurement of UE when it is not necessary. If Rel-8/9 s-measure control does not have severe problem with UE current drain for inter-frequency measurement or inter-RAT measurement, we do not need to enhance s-measure mechanism to enable UE to skip inter-frequency or inter-RAT measurement for carrier aggregation.  
In summary, unless degradation of SCell quality is detected, UE can enjoy s-measure control while relying on A1/A2 configured on PCell/SCells, which in turn means that we do not need any enhancement of s-measure of Rel8/9 

In our arguments above, we have assumed that event evaluation and measurement report triggered by A1/A2 configured on PCell/SCell should be independent of s-measure control. It is proposed that RAN2 confirm this assumption. 

Proposal 2 Measurement report triggered by A1/A2 is independent of s-measure.  
Concerns on battery consumption caused by PCell and Scells measurements. 
It should be noted that if PCell and all Scells are measured independent of s-measure mechanism, any enhancement to further save UE battery on neighbour cells on SCell frequency will bring very marginal gain compared to what is achieved with Rel-8/9 s-measure. While UE opens its RF module(s) onto carrier frequency(ies) for SCell measurements from time to time, there would be no meaningful difference in power consumption between measuring serving cell only and measuring serving cell plus neighbour cell. 

We expect that measurement requirement on SCell will be defined by RAN4, unless it is not the same as PCell. RAN4 will take care of power consumption issue regarding PCell and SCell measurements when defining measurement requirements. So we propose no enhancement of s-measure to achieve further power saving on intra-frequency (SCell frequencies) measurements. 
Proposal 3 no enhancement of s-measure to achieve further power saving on intra-frequency (SCell frequencies) measurements is needed
Further enhancement for better power saving can be re-discussed in the future if RAN4 express serious concern on that. 

From our analysis it is concluded that there is no urgent of any enhancement of s-measure control. So we propose that no enhancement of s-measure is made for R10 carrier aggregation. 

Proposal 4 No enhancement of s-measure is made for R10 carrier aggregation. 

3 Conclusion
Proposal 5 PCell and SCell measurement is independent of s-measure.  

Proposal 6 Measurement report triggered by A1/A2 is independent of s-measure.  
Proposal 7 no enhancement of s-measure to achieve further power saving on intra-frequency (SCell frequencies) measurements is needed
Proposal 8 No enhancement of s-measure is made for R10 carrier aggregation. 
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