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1 Introduction
In carrier aggregation, UE would transmit and receive the data on multiple component carriers other than only on one serving cell. Moreover, there is different measurement requirement between CC management within CA cell and handover among CA cells. Measurement related definition and evaluation criteria should be re-considered in CA scenario. 

In this contribution, we discuss the measurement object and the measurement evaluation.  
2 Discussion
2.1 Measurement Related Categories
In CA, UE would be configured multiple CCs which can transmit data simultaneously in serving CA cell. Serving CA cell includes all the aggregated CCs in the same eNB. 
In order to facilitate the discussion, all the cells are sorted into three types as shown in Figure 1:   

· Type1: Cells in the configured CC set.

· Type2: Neighbour cells which are not in the configured set but in the serving CA cell.

· Type3: Neighbour cells in the neighbour CA cell.
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Figure 1: Measurement Related Categories
2.2 Measurement Object
In LTE, the measurement types and objects are defined as following [1]

For Type 1 Cells:
Depending on the capability of the LTE-A UE, there is no measurement gap needed for these carriers. It is reasonable to consider all the downlink carrier frequencies of the configured CCs as the intra-frequency measurement object. 
Proposal 1: Each downlink carrier frequency of the configured CC should be considered as the intra-frequency measurement object.  
For Type 2 Cells:
The cells which are in the serving CA cell but not configured to the UE would also be considered as the neighbor cell. As shown in the Figure2, these neighbor cells are co-sited with the configured cells. In the follow use case, the CC which is included in the Type2 neighbor cells should be added to the configure CC set for the UE.
· Case1: New traffic which requires larger bandwidth is activated for UE. 
· Case2: UE move out of the coverage of the configured CCs which would be removed, additional CC may be added.   
For case2, as shown in Figure2, when the UE move from the Position1 to the Position2 in which UE is still under the coverage of serving CA cell, the CC3 configured in the position1 does not provided service. Considering the traffic continuity and user experience, it is preference to CC Addition (CC1)/Removal (CC3) within serving CA cell than inter-CA cell handover. 
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Figure 2: Scenario in Case2
If CC addition is triggered by QoS requirement, and signal quality of the configured CCs are good enough, there is no need to measure all the neighbor cells on the same frequency layers with the special neighbor cells. It should be avoid the unnecessary measurement for UE. 

Moreover, the signal quality reporting requirement for CC Addition/Removal for these Type2 neighbor cells are not fully similar with other neighbor cells on the same frequency layer. It should be feasible to configure different reporting event and threshold with other neighbor cells on the same frequency layer flexibly.
Therefore, from measurement and reporting configuration flexibility point of view, it is proposed that these Type2 neighbor cells should be considered as one measurement object and can be configured with reporting event and threshold different with other neighbor cells.
Proposal 2: Neighbour cells which are not configured to the UE but in the serving CA cell should be considered as the special measurement object.
2.3 Measurement Evaluation
In current LTE measurement procedure, the measurement result of serving cell is an important evaluation reference. Firstly, to reduce the UE power consumption on measurement, only the serving cell RSRP is lower than s-Measure configured by network, UE start to perform the corresponding measurements of neighbouring cells. Secondly, in measurement event A1/A2/A3/A5/B2, serving cell measurement result would take part in the comparison and evaluation to trigger measurement report. 
· Measurement evaluation for CC management
In CA scenario, multiple CCs (Type 1 cells) would be configured to UE.  Moreover, there is no limit SRB transmission to one component carrier. Measurement evaluation criteria for CC management within serving CA cell are to report cell satisfying/dissatisfying data transmission requirement based on signal quality. Thus, the measurement result of each configured CC can trigger the measurement event independently if legacy mechanism is reused. 
· Measurement evaluation for handover
For handover, the measurement result of the configured CCs is considered as the evaluation reference to trigger measurement event with relative comparison for Type3 cells.  It needs to be further study that how to use the measurement results of all the configured CCs in the serving CA cell as the evaluation reference for event trigger and measurement trigger. 

Option1: Measurement result from single CC.

Option2: Integrated measurement results from multiple CCs.
For option1, the best, the worst, certain cell can be considered as the evaluation reference typically and would trigger all the suitable neighbor cells reporting in the similar coverage scenario. Moreover, considering the difference in transmission characteristic, transmitting power, interference condition, coverage condition etc in which scenario, measurement results between the “best” and the “worst” have the large difference. The “worst” would increase the invalid reporting. As shown in the Figure3, in the scenario that there is a large coverage difference between the high and low frequency layer. When the UE configured CC1 and CC2 moves to the margin of CC2, CC2 in neighbor CA cell would trigger reporting. Considering the network deployment in the margin between CA Cell1 and CA Cell2, it would not trigger real handover for the UE and it is invalid and confusing for network. The “best” would reduce the unnecessary reporting.
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Figure 3: Network deployment with the large coverage difference within CA cell
Option2 which is similar with UMTS active set handling would be also as the candidate evaluation method. Though it decreases the possibility of lack reporting, it still would not avoid it, especially when the measurement result of one configured CC is much lower than the others. Moreover, it would increase UE complexity which has been discussed in DC-HSPA.
Thus, it is proposed that the worst measurement result in all the configured CCs should be considered as evaluation reference in the serving CA cell for measurement report trigger and for S-measure evaluation. 
Proposal 3: The best measurement result in all the configured CCs should be considered as the evaluation reference to trigger measurement event with relative comparison for handover.
3 Conclusion
In CA, multiple CCs would be configured to transmit data for one UE simultaneously, such one serving cell in LTE are extended to multiple CCs accordingly. 
To measurement neighbour cells efficiently, neighbor cells which are not configured to the UE as configured CC set but in the serving CA cell could be regard as special measurement object. 

As for serving cell evaluation, several evaluation reference is discussed and the proposals is given as following: 
Proposal 1: Each downlink carrier frequency of the configured CC should be considered as the intra-frequency measurement object.  
Proposal 2: Neighbour cells which are not configured to the UE but in the serving CA cell should be considered as the special measurement object.
Proposal 3: The best measurement result in all the configured CCs should be considered as the evaluation reference to trigger measurement event with relative comparison for handover.
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Types of Measurements: 


Intra-frequency measurements: measurements at the downlink carrier frequency of the serving cell.


Inter-frequency measurements: measurements at frequencies that differ from the downlink carrier frequency of the serving cell.


Measurement objects: the objects on which the UE shall perform the measurements


For intra-frequency and inter-frequency measurements a measurement object is a single E-UTRA carrier frequency. Associated with this carrier frequency, E-UTRAN can configure a list of cell specific offsets and a list of ‘blacklisted’ cells. Blacklisted cells are not considered in event evaluation or measurement reporting.
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