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1 Introduction
Carrier aggregation (CA) is one of the key features of LTE-Advanced to support wider transmission bandwidths e.g. up to 100MHz [1][2]. In the last meeting, CA is discussed from various aspects, e.g. deployment, anchor carrier definition, impact on CP and UP, power saving, etc. This document will further discuss the impact of CA on idle mode, and some proposals are given.
2 Discussion
2.1 Carrier Definitions 

Paging carrier: The paging carrier is the carrier for which the UE will camp on. The system information and paging message should be transmitted on it. 
2.2 Deployment 

There are two type of CA: contiguous CA and non-contiguous CA. For non-contiguous CA, it could be intra-band or inter-band. These different types of CA will form different deployment. As for contiguous CA and intra-band CA, if each component carrier has the same transmit power, then the coverage of each component carrier will be almost the same. It is easy for UE to use CA in the same coverage. As for inter-band CA, it is more difficult for all aggregated carriers to have same coverage compared with contiguous case. This is mainly due to the large pathloss difference in component carriers. These two deploy scenarios are illustrated in Figure 1. For simplification, only two downlink component carriers i.e. f1 and f2 are presented where the frequency of f1 is lower than f2. In order to support CA where multiple layers have different coverage, we believe that efficient procedures and measurements are needed to manage usage of component carriers, etc. 
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Figure 1 (a) same coverage and (b) different coverage
2.3 Measurement 

In LTE-A, more additional spectrums are introduced. According to CA consensus in [1][2], the wider spectrum band will be divided into component carriers of no more than 110RB. So more inter frequency layers (i.e. component carrier) are created.The more measurement would waste more power consumption in UE.  From the perspective of UE power assumption, the measurement load should be limited and the unnecessary waking up for more inter frequency carriers should be prevented. 
It is unnecessary for the UE to measure all component carriers in the same frequency band because the transmission characteristic may be similar in aggregated carriers if the component carriers in the frequency band have the same coverage and interference situation. Therefore, the multiple component carriers may be regarded as a measurement object. In other words, one component carrier may be selected as the measured component carrier whose measurement result may be regarded as the other component carriers’. 
Proposal1:  UE may measure a subset of component carriers.
2.4 Cell reselection 

In LTE R8 the cell reselection is based on the absolute priority, e.g frequency priority and RAT priority.  In LTE-A, as stated in above the more frequencies are introduced. For reselection, maybe the more frequency priority is introduced. The priority management may be more complex. 

Proposal 2: For simplicity, only a subset of available component carriers should be used for Cell Reselection. 

2.5 System information

If carrier allows UE to camp on, the carrier should provide system information. For LTE R8 compatible carrier, the system information need consider the backward compatibility issue. CA related system information may need to be in a separate SIB. But for LTE-A only carrier, there is no backward compatibility requirement, so the system information could be designed flexibly. But in the early stage of LTE-A, the number of LTE-A UE would not so many to deploy LTE-A only carrier. So the backward compatibility still is a big requirement. In the later phase of LTE-A, the LTE-A only carrier may possible to meet the large number of LTE-A UE’s high data rate requirement. 

Proposal 3: To reduce system information overhead it should be possible to use carriers only for active mode, and possibly not supporting legacy UEs. 
2.6 Paging 
In LTE R8 system, the core network initiates the paging procedure by sending the paging message to each eNB with cells belonging to the tracking area (TA) in which the UE is registered. Then the eNBs which receive the paging message from core network will transmit paging information to the UE on the cells. In LTE-Advance system, there are multiple component carriers in each cell for CA scenario. The traditional paging method has a good backward compatibility with LTE R8. But it obviously cause unneccesary paging load because each cell of the TA will forward the paging message on all component carriers. A possibility to avoid excessive paging would be to configure different TA for each CC, but we think that this solution could involve significant additional complexity in network and network configuration, and thus should be avoided. For simplicity, from Core Network perspective a CA cell with multiple CC, should preferably appear to be one cell. 
Proposal 4: It shall be possible to avoid paging on every CC, preferably not by network configuration of multiple TAs. 
Although a UE in active mode may simultaneously receive or transmit more than one component carrier, the UE is better to monitor only one component carrier in idle mode for power consumption. A possible network configuration that should be allowed is to restrict Idle mode usage of CCs. Proposal 5: The option of using only a subset of component carriers for idle mode camping shall be documented as a typical scenario.
3 Conclusion
This document discusses the idle mode of CA scenario in LTE-A and we think the following issues should be considered:

Proposal1:  UE may measure a subset of component carriers.
Proposal 2: For simplicity, only a subset of available component carriers should be used for Cell Reselection.
Proposal 3: To reduce system information overhead it should be possible to use carriers only for active mode, and possibly not supporting legacy UEs.
Proposal 4: It shall be possible to avoid paging on every CC, preferably not by network configuration of multiple TAs.
Proposal 5: The option of using only a subset of component carriers for idle mode camping shall be documented as a typical scenario.
Huawei volunteers to author text proposals for the agreeable parts. 
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