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1 Introduction
The cell definition for carrier aggregation was discussed in RAN2 66bis. “CA cell” definition is given in this paper based on the CC types defined in RAN1, which are listed as follows [1]:

· Backwards compatible carrier (BCC- Type 1): A carrier accessible to UEs of all LTE releases. Can be operated stand-alone or as a part of carrier aggregation.

· Non-backwards compatible carrier (NBCC - Type 2):  If standardised, a non-backwards carrier is not accessible to UEs of earlier LTE releases, but accessible to UEs of the release defining such a carrier. Can be operated stand-alone or as a part of carrier aggregation.
· Extension carrier (EC - Type 3): If standardised, an extension carrier is not operated stand-alone, but must be a part of a component carrier set where at least one of the carriers in the set is a stand-alone-capable carrier.
Since the HO behaviour is described in [2], this paper focuses on the operations within a CA cell.
2 Discussion
2.1 Basic Definition
From RAN2 viewpoint, the stand-alone component carrier (type 1 and type 2) can provide the entire characteristic of the “cell” e.g. system information, paging, PDCCH transmission which is identified by PCI and GCI, etc. For the carrier that is non-backward compatible, it can be designed as type2 carrier or type3 carrier. Type 3 carriers are supported by type 1 and type 2 carrier. 

With the Rel-8 “cell” definition, one LTE-A UE can be served by multiple “cells” considering carrier aggregation. Generally, cell switch can be viewed as HO in Rel8, but it can also be viewed as a normal carrier switch operation in Rel-10, which is a CC management issue solved by dedicate RRC signaling [3]. So, we propose to introduce a new concept “CA cell” to better discriminate the CC switch within a “CA cell” and the HO behavior between “CA cells” for LTE-A UE. For supporting various CA applications, all aggregate-able CCs within a “CA cell” include:
· 1 or more Type 1 or 2 CCs
· zero or more type 3 CCs
And following proposal is given.

Proposal1: “CA cell” should be introduced to discriminate the CC switch behavior and HO behavior for LTE-A UE.
2.2 CC Management within “CA Cell”
Within the CA cell, the CC management after RRC connection establishment needs to be considered. In active mode, LTE-A UE needs to know which CCs within a CA cell are selected for its practical data transmission. Two options can be considered for scheduled CC determination: 1) L1/L2 signaling; 2) blind decode PDCCH. Besides introducing new signaling format and overhead, the other problem of option1 is that UE must monitor all possible scheduled CCs as option2 if no additional delay is expected. Otherwise, at least 2 ms delay will be introduced to determine whether there is change of scheduled CCs using option1. While for option2, if the number of the designated CCs for PDCCH blind decoding is reasonable, unnecessary power consumption can be avoided. Here, a CC is considered to be a candidate scheduled CC (candidate CC will be used for simplification in following text) when it is selected for UE to do the radio link supervision. UE only monitors PDCCH for the candidate CCs. And the candidate CCs should be semi-static configured other than changed frequently, so RRC signalling is preferred for candidate CC management. In addition, reasonable DRX design for carrier aggregation may help to reduce the power consumption for unnecessary PDCCH blind decoding. Accordingly, we have following proposal:
Proposal1: Usage of component carriers by the UE is controlled in two levels:
a) Configuration level: RRC configures the candidate CCs for a UE;

b) Scheduling level: UE can be scheduled on candidate CCs by PDCCH;
Generally, the number of candidate CCs required for data transmission is smaller than the number of CCs within a CA cell. The maintenance of candidate CCs should be considered as follows:

1) The serving sends CC measurement (RSRP/RSRQ) configuration to UE.
2) After receiving the measurement report, eNB may consider the UE capability, load status of each CC and other RRM information together to decide which CC could be selected as candidate one.
3) If some problem of certain candidate CC is detected or it is not needed, the CC should be removed from the candidate CC set.
When there is need to reconfigure candidate/activated CC set for LTE-A UE, following actions will be taken by eNB:

· Add new CC to the candidate CC set

· Delete a member from the candidate CC set

· CC switch between candidate CC and non-candidate CC within a CA cell
From spectrum efficiency viewpoint, the change of DL CC may not cause the change of UL CC within a CA cell. So, the maintenance of candidate UL CCs and DL CCs within a CA cell may work separately under certain restriction. For example, at least one UL/DL pair is kept to promise all resources are accessible by LTE-A UE.
Proposal2: UL CC maintenance and DL CC maintenance can work separately under certain restriction.
2.3 Measurement Report Triggering
In current LTE measurement procedure, to reduce measurement consumption, UE start to measure neighbouring cell when the serving cell RSRP is lower than s-Measure configured by network. Then, in measurement event A1/A2/A3/A5/B2, the measurement result of serving cell is taken as a reference for triggering measurement result report. Considering carrier aggregation, multiple candidate CCs can be chose for a LTE-A UE, which may have different RSRP/RSRQ measurement results. How to perform signaling quality evaluation principle of CA cell for neighbour cell measurement triggering and measurement report triggering, by taking one certain carrier as a reference (e.g. anchor carrier or the worst carrier) or considering multiple carriers results need for further study. If certain carrier is selected as the candidate carrier, for example, the candidate CC with worst measurement result is chose for measurement reference, UE can start the neighbour cell measurement once the candidate CC’s measurement result worse than the threshold (e.g. s-Measure). In this case, more measurement reports will be triggered to the network for accurate HO decision at the cost of increased signaling overhead. On the other hand, if the CC with best RSRP/RSRQ measurement result is chose, when other CCs channel quality gets worse, no neighbor cell measurement will be trigger if its signal quality is better than s-Measure. And no accurately measurement report can be available in the eNB for HO judgment. Considering the trade-off between reporting accuracy and signaling overhead, the integrated measurement results of multiple CCs should be considered for designing signaling quality evaluation principle for carrier aggregation, which is similar with candidate evaluation method used for UMTS active set. So, we have following proposal for measurement report triggering considering carrier aggregation:
Proposal3: signal quality evaluation principle of CA cell should be clarified, and the impact on measurement triggering and report should be further discussed.
3 Conclusion
In this paper, “CA cell” concept is introduced. Then the CC management issue and mobility measurement report triggering issue are also discussed. Following proposals are given:
Proposal1: Usage of component carriers by the UE is controlled in two levels:
a) Configuration level: RRC configures the candidate CCs for a UE;

b) Scheduling level: UE can be scheduled on candidate CCs by PDCCH;

Proposal2: UL CC maintenance and DL CC maintenance can work separately under certain restriction.
Proposal3: signal quality evaluation principle of CA cell should be clarified, and the impact on measurement triggering and report should be further discussed.
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