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1 Introduction
In RAN1 #53bis, it was agreed that aggregation of multiple component carriers (CC) is considered for LTE-Advanced in order to support wider transmission bandwidths in both downlink and uplink carriers [1]. In the RAN 2 discussion on carrier aggregation [2], it is decided that the configuration and/or activation of additional CCs is performed by dedicated signalling. In this contribution, semi-static or dynamic assignment of UE-specific carrier aggregation will be discussed.
2 UE-specific Carrier Assignment for LTE-A UE
Carrier configuration such as symmetric or asymmetric downlink and uplink carrier linkage may be defined as cell-specific one. Among the carrier configurations in a cell, a LTE Rel-8 UE would access only the backward compatible carriers which are separated by the default Tx-Rx frequency space. The final operating status of LTE Rel-8 UEs should have single downlink carrier and single uplink carrier. 
On the other hand, LTE-A UEs may access any accessible carriers whose Tx-Rx separation may not be the same with Rel-8 definition. After initial access of LTE-A UEs, LTE-A UE may have benefits from the carrier aggregation within its own aggregation capability. According to the recent RAN 2 decision, the carrier aggregation for LTE-A UEs is defined by dedicated signaling [2], where the exact procedure is not yet defined. 
Before the final procedure decision, we also need to consider the RAN 1 aspects related to carrier silencing, idle mode UE operation, UE power saving, downlink and uplink measurement control, scheduling decision, and so on. Figure 1 shows exemplary UE-specific carrier aggregation, where cell-specific symmetric carrier linkage is defined.
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Figure 1, Example of UE-specific asymmetric carrier assignment
2.1 Semi-static carrier assignment 

After initial access procedure, a RRC connected LTE-A UE can be in the state of single carrier mode where LTE-A UE can identify the information for cell-specific DL/UL carrier configuration and their linkage [3]. Additional UE-specific DL/UL CCs can be assigned by semi-static manner using UE-specific signaling (e.g. RRC signaling) according to the LTE-A UE capability. During the multi-carrier operation, eNB or UE can re-configure the current carrier configuration with a semi-static full/delta configuration for some specific reasons (e.g. power saving, network carrier coordination, etc). The aggregated carriers may be named as “Active CCs” according to the current RAN 1 discussion. Note that the semi-static carrier assignment is somewhat beneficial on the carrier measurement since the same carrier set may be used for the L2 measurement, where L3 measurement can be additionally configured to measure the same active CCs as L2 measurement or L3 measurement may be cell-specifically defined. 
Though L1/L2 control signaling can be used for the carrier aggregation command, it is recommended to use RRC signaling for the semi-static carrier aggregation since RRC signal can be arbitrary designed with Tx and Rx handshaking. However, in case of delta management of UE-specific carrier aggregation, the RRC signaling may not be efficient for supporting various LTE-A features or saving power consumption due to long latency of RRC signaling. 
Therefore, the baseline dedicated signaling can be defined with dedicated RRC signaling but the management of carrier aggregation needs further study depending on if the dynamic reconfiguration is necessary for efficient LTE-A UE behavior. 
2.2 Dynamic carrier assignment 

In contrast to semi-static UE-specific carrier assignment using dedicated signalling, L1/L2 signalling can be also used to define dynamic UE-specific carrier assignment or to change the UE behavior with given DL/UL active CC set for additional benefits such as LTE-A UE’s power consumption [4], [5], [6]. Though dynamic configuration is implementable, it is better to use L1/L2 signalling as auxiliary signalling in addition to RRC signalling due to signalling reliability. 
With dynamic L1/L2 signalling, a eNB may re-configure DL/UL active CC set and/or allocate more or less CCs than initially assigned DL/UL active CC set by UE-specific RRC signalling. This kind of L1/L2 signalling can be specified as LTE-A PDCCH (P-PDCCH [7] or semi-dynamic triggering PDCCH [8] or prime PDCCH [9]) to control the number of scheduled CCs dynamically. As a beneficial scenario, consider an LTE-A UE with low data rate, the LTE-A UE would usually need to monitor one or more (small number of CCs) CCs for low UE power consumption. Then it is necessary to define a way to let a UE monitor small carrier subset among the aggregated carriers. On the other hand, it may be also necessary to define a way to enable a UE to monitor more number of CCs when higher data rate is required. 
Since dynamic carrier assignment may provides additional benefit, details of the definition, signalling method and actual gain of this kind of dynamic overriding on top of the semi-static carrier assignment by RRC signalling should be studied further. 
3 Further Consideration Point (TBD)
In section 2, UE-specific carrier assignment for RRC connected LTE-A UEs is discussed. In addition, there are some consideration points in association with carrier aggregation. 

Serving cell measurement reports

Since a channel-dependent scheduling and a carrier selection from a cell may be required to LTE-A UE, the measurement and reporting behaviour of LTE-A UE with the capability of carrier aggregation should be defined. 

Neighbour cell measurement
For CoMP operation and handover procedure, a LTE-A UE with the capability of carrier aggregation can measure multiple carriers of neighbour cells. Measurement methods and report procedure when carrier aggregation is defined is taken into further consideration.
Handover model and procedure with carrier aggregation
When handover procedure is initiated with LTE UE, current handover is designed with only one carrier assumption. However, LTE-A UE may have different details in handover procedures considering multiple carrier connections and CoMP transmission schemes.
UE behaviour when RRC_IDLE

The multiple carrier access model should be defined when UE is in RRC_IDLE state.

4 Conclusion

In this contribution, we described semi-static and dynamic (or semi-dynamic) UE-specific DL/UL active CC set assignment. Semi-static carrier assignment can be a baseline carrier assignment for LTE-A UE, while dynamic carrier aggregation may provide gain by manipulating the LTE-A operation with lower power consumption. Further discussion in RAN 1 seems to be necessary for the introduction of dynamic (or semi-dynamic) UE-specific carrier assignment on top of semi-static carrier assignment as a baseline further.
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