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1. Introduction
After RAN2 #68 meeting, email discussion on measurement in CA was kicked off [1]. At the same time, another discussion on CC activation/deactivation was also underway. In our opinion, two CC states（configured & non-configured） will work fairly well, for further detail please see our another contribution [2]. Based on the analysis in [2], in this contribution we present our views on measurement for CA.
2. Discussions
2.1. Measurement in LTE REL-8
In LTE REL-8, UE in connected state is served by single carrier, which is recognized as the “serving” cell. For handover purpose, multiple neighbors are also configured. The UE performs measurement on the neighbor cells, tracking any potential serving cell changing from the old one to another. Measurement reporting is event triggered, i.e., the UE checks whether the entering condition of the event is satisfied or not by comparing the measurement results. Once the entering condition is satisfied, it sends the measurement report to the eNB.
[image: image1.emf]cell #1 cell #2 cell #n

LTE UE

serving

neighbor


Fig.1 Measurement in LTE REL-8
2.2. Measurement in CA
In Carrier Aggregation, UE can be served simultaneously by multiple CCs. Among these CCs one cell is defined as “special cell”, which provides the security input and the NAS mobility info [3]. The UE measures the CCs in the DL CC set including and the CCs in the neighbors to track any wireless channel change. During the email discussion, some companies consider extending the “serving” cell to the configured CCs and utilize existing events to trigger measurement reporting. However, in our opinion it is not clear how existing events can be extended to CA. At the same time, the “special cell” should also be optimized if it provides other functions other than security input and the NAS mobility info. 
Proposal 1: The “special cell” should be optimized if it provides other functions other than security input and NAS mobility info.
From measurement point of view, one way to extend the “serving” to the configured CCs is illustrated in Fig.2. In this case, the CCs in the UE DL CC set are recognized as “serving” cells and the others are recognized as neighbors. If existing events are reused, the entering conditions and leaving conditions will change from one-to-many comparasion to many-to-many comparasion. With the measurement resules from the UE by many-to-many comparing, the eNB can optimized the UE DL CC set. 
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Fig.2 One way to extend the “serving” to the configured CCs.
While, above method can not optimize the “special cell” because it does not differentiate the CCs in the UE DL CC set. Take Fig.4 for example, the UE is served by CC11 and CC12 simultaneously with CC11 being the “special cell”. When the average channel quality of CC12 becomes high above that of CC11, the eNB will reconfigure the “special cell” from CC11 to CC12. Unfortunately, the eNB can not perform the reconfiguration easily. The reason is that the eNB can not achieve any measurement results because no measurement reporting is triggered with simply extending the “serving” to the configured CCs. Therefore, if the “special cell” is to be optimized, some enhanced measurement reporting scheme is needed.
Proposal 2: If the “special cell” is to be optimized, some enhanced measurement reporting scheme is needed.
We introduce an enhanced two-level measurement scheme in Fig. 3. 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. In second level evaluation, the measurement results of the “special cell” and that of the resource CCs in serving resource CC set are evaluated and compared. If the second level evaluation meets the entering conditions the measurement reporting will be triggered. With the two-level measureemnt reporting scheme, the “special cell” can be optimized.
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Fig.3 An enhanced measurement scheme in CA

Proposal 3: We kindly suggest RAN2 to consider the proposed enhanced measurement reporting scheme in CA.
3. Conclusions

Measurement reporting is essential in LTE_A systems. Based on our analysis, simply extending existing events to CA can not optimize “special cell”. In this contribution, we propose an enhanced measurement scheme in CA. With above discussions, the following are proposed:
Proposal 1: The “special cell” should be optimized if it provides other functions other than security input and NAS mobility info.
Proposal 2: If the “special cell” is to be optimized, some enhanced measurement reporting scheme is needed.
Proposal 3: We kindly suggest RAN2 to consider the proposed enhanced measurement scheme in CA.
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