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1 Introduction
The support for carrier aggregation (CA) was agreed and included in the latest daft of TR36.814. RAN1 has agreed on the following on the support of wider bandwidth for LTE-A (Section 5 of [1]): 
A terminal may simultaneously receive or transmit one or multiple component carriers depending on its capabilities:

· An LTE-Advanced terminal with reception and/or transmission capabilities for carrier aggregation can simultaneously receive and/or transmit on multiple component carriers.

· An LTE Rel-8 terminal can receive and transmit on a single component carrier only, provided that the structure of the component carrier follows the Rel-8 specifications.

· It shall be possible to configure all component carriers LTE Release 8 compatible, at least when the aggregated numbers of component carriers in the UL and the DL are same. Consideration of non-backward-compatible configurations of LTE-A component carriers is not precluded
When employing carrier aggregation functions agreed in RAN1, multiple carriers will exist in a cell.  RAN2 has to consider the new issues and impacts resulted from the multi-carrier scenario. The rest of this contribution tries to discuss the multi-carrier feature from the aspects of types of component carriers, compatibility and measurement.
2 Anchor Carrier
In the previous RAN1 meetings, two component carrier types were considered for LTE-A. Some contributions [2] [3] have discussed extensively the benefits of introducing the notion of anchor component carrier. However, what functions should be provided by anchor component carrier is not decided yet. For instance, one opinion is that the anchor carrier should carry PDCCH of all the component carriers. Another opinion is that system information, synchronization and paging should be provided by anchor carrier. In this section, we will discuss the impacts of introducing anchor carrier from RAN2 perspective.
According to RAN1 LTE-A discussion, the anchor carrier can be classified as cell-specific or UE-specific anchor carrier. We will discuss the impacts of introducing cell-specific anchor carrier firstly.
2.1 Cell-specific anchor carrier

If a carrier is defined as the cell-specific anchor carrier, from RAN2 perspective, it would be in charge of transmitting the system information of LTE-A and responsible for initial access of LTE-A terminals.
· Pros of employing cell-specific anchor carrier:

The main advantage of using cell-specific anchor carrier is to save control signaling overhead. Because some kinds of control signaling such as system information related to LTE-A terminals can be only transmitted on the cell-specific anchor carrier and the other component carriers are not responsible for transmitting these signaling, the overhead of the control signaling will be reduced.
Another advantage is that eNB is aware of which carrier the LTE-A UEs in idle state camp on. Hence, paging only needs to be transmitted on the anchor carrier. Moreover the problem of downlink carrier amiguity with RACH [4] will not exist. 
· Cons of employing cell-specific anchor carrier:

A disadvantage of using cell-specific anchor carrier is that it may cause the imbalance of load. For instance, in the RACH procedure, all the random access responses of LTE-A terminals have to be sent by the anchor carrier, so the anchor carrier will suffer more load than the other component carriers and the latency of RACH procedure would be increased. Another disadvantage of using cell-specific anchor carrier might be, if the anchor carrier is experiencing deep fading or serious interference, the measurement results could not exactly reflect the real situation. 
2.2 UE-specific anchor carrier
If a carrier is selected as the anchor carrier for a specific UE, it is so-called the UE-specific anchor carrier. This kind of carrier is in charge of transmitting the carrier-level signaling, e.g., RRC dedicated signaling.
· Pros of employing UE-specific anchor carrier:

The main advantage of using UE-specific anchor carrier is to save power consumption. When a UE is communicating with system on more than one component carrier, it would consume much power since the UE always receives signals on all the component carriers. If there is a UE-specific anchor carrier in charge of indicating when and which carrier the UE should receive signals on, the UE will just need to persistently monitor the anchor carrier and follow the anchor carrier’s indication to receive the signals on other component carrier. Therefore from a power-consumption point-of-view, UE-specific anchor carrier is useful.
· Cons of employing UE-specific anchor carrier:

Using UE-specific anchor carrier is possible to meet the reliability problem. If the UE doesn’t detect the control information correctly on the anchor carrier, communication with other carriers could be affected. 
Additionally, whether the UE-specific anchor carrier can transmit the system information or not needs to be studied. For example, if the system information is only carried on the cell-specific carrier, UEs have to always monitor the cell-specific carrier which conveys the system information. If the UE-specific anchor carrier can also transmit the system information, it’s no need for the connected UEs to persistently monitor the cell-specific anchor carrier. But in this case the UE-specific anchor carrier is also the cell-specific anchor. So our proposal is following:
Proposal 1: Whether introducing the notion of anchor carrier and what functions should be performed by the anchor carrier need to be studied from RAN2 perspective.
3 Compatibility of component carrier
In this section, we will discuss whether all the DL carriers should carry system information, synchronization and paging related to Rel-8 terminals. 
If all the component carriers is required to be backward compatible with Rel-8, system information, synchronization and paging will be carried by all the DL component carriers
It mentioned in [1] that “Non-backward-compatible configurations of LTE-A component carriers are not precluded”. Therefore, if some carriers are non-backward-compatible, they are not necessary to provide system information, synchronization and paging relating to Rel-8 terminals. However in our point of view, the backward compatibility is important because the compatible component carrier can be accessed by both LTE-A and Rel-8 UEs. This is beneficial for scheduling and load balancing. Therefore, it is preferred that all the component carriers should be backward compatible 
Proposal 2: From flexible scheduling and load balancing perspective, it is preferred that Rel-8 related system information, synchronization and paging should be carried by all the DL component carriers.
4 Measurement
In the case of CA, more than one carriers that are in one band or multi-bands are aggregated. The corresponding frequency layers can be measured are increased.  There exist two alternatives for the handover or cell (re)selection measurement.
· Alternative 1: Measuring only one carrier

· Alternative 2: Measuring multiple carriers

When using alternative 1, the UE just need to measure one component carrier. So the measurement delay and power consumption will be the same as that in Rel-8. However the handover decision according to this measurement might be not proper. For instance, if the measured carrier of the target cell is suffering serious interference or deep fading, the measurement result infers that this cell is not suitable for handover or cell (re)selection. In fact, however, it is very likely that the other component carriers of the target cell are in good channel conditions. Alternative 2 can solve this problem. But the corresponding measurement delay and power consumption are increased. For LTE-A terminals, if it may measure multiple frequency layers simultaneously, then the measurement delay is not increased, but the increased power consumption still need to be taken into account.
Proposal 3: How many carriers should be involved in handover or cell (re)selection measurement needs to be considered in RAN2
5 Conclusion
In this contribution, we discuss the classification of component carrier types and measurement in multi-carriers scenario. It is proposed that:

1. Whether introducing the notion of anchor carrier and which functions should be performed by the anchor carrier need to be studied from RAN2 perspective.

2. From flexible scheduling and load balancing perspective, it is preferred that Rel-8 related system information, synchronization and paging should be carried by all the DL component carriers.
3. How many carriers should be involved in handover or cell (re)selection measurement needs to be considered in RAN2
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