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1. Introduction
In the RAN2 #67bis meeting the consensus on CC reconfiguration has been agreed that “The handover procedure can be used for any CC related reconfiguration and CC addition/ removal can be done without performing a handover”[1]. Whatever CC reconfiguration method (handover or other manners) is performed, the measurement report is essential for the eNB to make the decision. In LTE REL-8, events A1~A5 are defined to trigger measurement reporting for intra-LTE handover. Each event will be triggered or not depending on the comparison result of the serving and that of every neighbor. The five events are enough for LTE REL-8, for there is only one carrier for each UE in connected state. However, in LTE-A there can be multiple CCs serving the same UE simultaneously, which may cause problem if the five events are inherited without modification or further clarify. In this contribution, we conduct a preliminary analysis of measurement report triggering in CA for attracting valuable opinions.
2. Discussions
2.1. Measurement report triggering in LTE REL-8
The purpose of measurement report triggering is to trigger reporting measurement results from the UE to E-UTRAN. In LTE REL-8, there is only one carrier serving one UE in connected state. The cell on which the UE camps is recognized as serving and all the cells in the neighbor cell list (NCL) are recognized as neighbors. The reporting of measurement results of the serving and the neighbors is event triggered. The UE compares the measurements results of the serving with each of the neighbors to see whether the entering conditions of the event are satisfied or not (see Fig.1). Once the conditions are satisfied, the UE will report the measurement results of the serving and all the neighbors to the eNB. There is no problem because the comparison is one-to-one.
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Fig.1 LTE REL-8
2.2. Measurement report triggering in CA
When CA is introduced in LTE-A, there may be multiple CCs serving the same UE. As depicted in Fig.2 and Fig.4, the UE is served by CC1 and CC2 simultaneously. The “special cell” corresponds to CC1 while CC2 is resource to extend the bandwidth. To faciliate description, throughout this contribution we use the definition of CA_capable cell set as the set consists of cells can be aggregated for CA transmission and the definition of CA cell of UE as the cells UE uses to communicate with eNB in CA mode. Both of the two terms are described in detail in [2]. Different from LTE REL-8, there are two kinds of understanding when considering serving and neighbors, which are as follows:
· Case1: The serving corresponds to the “special cell” only;
· Case2: The serving corresponds to CA cell of UE.
2.2.1. Case 1

In the first case, the CC corresponds to the “special cell” is recognized as the serving and the others are recognized as neighbors (see Fig.2). This is similar with LTE REL-8, where there is only one carrier in the serving set. When the measurement report triggering is considered, events A1~A5 still work to track potential “special cell” changing by monitoring the channel quality of the serving and that of the neighbors.
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Fig.2 The serving corresponds to the “special cell” only.
There is also posibility that CC reconfiguration without “special cell” changing. Under this circumstance, there may be problem because no measurement reporting is triggered. Take Fig.2 for example, the UE is served by CC11 and CC12 simultaneously with CC11 being the “special cell”. Assume that the average channel quality changing of CC11 does not trigger any measurement reporting. At the same time, the average channel quality of CC12 deteriorates below the threshold while the average channel quality of CC13 becomes better than the threshold. Then the eNB will reconfigure the CA cell of UE from {CC11, CC12} to {CC11, CC13} by removing CC12 and adding CC13. Unfortunately, the eNB can not perform the reconfiguration easily as we would like.The reason is that the eNB does not have any measurement results because no measurement reporting is triggered. 
One way to solve above problem is introducing new events which will trigger measurement reporting when the entering conditions of A1~A5 are not satisfied. We define the solution for case 1 as solution 1 and we will describe it in detail in the following. To faciliate description, throughout this contribution we use the definition of serving resource CC set as the CCs currently serving the UE with exception of the “special cell” and the definition of candidate resource CC set as the CCs in the CA_capable cell set with exception of “special cell” plus the CCs in the serving resource CC set.
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Fig.3 Solution 1
Solution 1: As depicted in Fig.3, in sulution 1 the measurement report triggering involves a two-level evaluation operation. In the first level evaluation, the existing events in LTE REL-8 are adopted. If the entering conditions are satisfied, the measurement results are reported to the eNB from the UE, or else goes into the second level evaluation. Then in second level evaluation, the measurement results of the resource CCs in serving resource CC set and candidate resource CC set are compared. If some rules are fulfilled, the measurement reporting will be triggered. For example, when the channel quality of CC1(m+1) becomes better than that of CC12, the measurement reporting is triggered. There may be other rules to trigger the measurement reporting and it is out of the scope of this contribution.
2.2.2. Case 2
In the second case, the CCs corresponds to CA cell of UE are recognized as the serving and the others are recognized as neighbors (see Fig.4). One level evaluation is also not enough to track the channel quality changing which is used to by the eNB to make decision to execute CC reconfiguration. Take fig.4 for example, assume that the average channel quality changing of CC11 or CC12 does not trigger any measurement reporting. At the same time, the channel quality of CC12 becomes high above that of CC11. Then the eNB will reconfigure the “special cell” from CC11 to CC12. With the same reason as that in case 1, the eNB can not perform the reconfiguration without reported measurement results from the UE.
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Fig.4 The serving corresponds to CA cell of UE
We define the solution for case 2 as solution 2, which is: Introducing a two-level evaluation operation (see Fig. 5). The first level evaluation involves a multiple-to-multiple comparison. It can track the channel quality changing of the CC corresponds to the “special cell” and that of the CCs in serving resource CC set. If the first level evaluation does not trigger measurement reporting then goes into the second level evaluation. The second level evaluation fulfills the measurement reporting for the potential changing of “special cell” among the serving resource CC set.
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Fig.5 Solution 2
We can see that solution 1 is more backward compatible than solution 2, as the existing measurement report triggering events A1~A5 can be reused in the first level evaluation of solution 1. While solution 2 is more complex and less backward compatible because it needs much modification to existing LTE TEL-8 standard. Based on above analysis, we propose: 
Proposal : Solution 1 is an appropriate method for measurement report triggering in CA.
3. Conclusions

Measurement report is essential for eNB to execute CC reconfiguration. While, the existing measurement reporting scheme is not enough for CA. In this contribution, we studied two solutions for the measurement report triggering in CA. With above discussions, the following is proposed:
Proposal : Solution 1 is an appropriate method for measurement report triggering in CA.
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