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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]. 
For LTE Rel-8 UEs, single DL CC and single UL CC are assigned, even though the cell configures multiple DL/UL CCs using carrier aggregation. For LTE-A UEs, multiple DL CCs and/or multiple UL CCs can be assigned according to UE capability. Currently, there is no definition for the exact combinations of DL/UL carrier aggregation and possible bandwidth which will be studied in RAN WG4. However, it is easily deducible that the downlink and uplink linkage used by a UE may not be the same with the cell-specific linkage.
In this contribution, UE-specific carrier assignment for LTE-A UEs in terms of control signaling method will be discussed. 
2 UE-specific Carrier Assignment for LTE-A UE
LTE-A UE’s multiple CC utilization would mainly come from the larger throughput demand which is defined for LTE-A services. Depending on the service types or resource utilization aspects, the supported dynamic features can result in different schemes of multiple CC utilization. In the following, semi-static or dynamic control of UE-specific carrier assignment will be discussed.
2.1 Semi-static carrier assignment using RRC signalling
After initial access procedure such as cell search, BCH reception and random access [2], 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. The linkage between DL CCs and UL CCs can be reused for DL/UL carrier assignment for a UE or it is overridden by a UE-specific carrier assignment signaling which is based on UE-specific carrier capability and resource demand. 
For example, consider a cell-specific carrier configuration depicted in Figure 1, where the symmetric DL/UL carrier aggregation is specified. In this configuration, DL CC #0 is linked to UL CC #0 and DL CC #1 is linked to UL CC #1, which is broadcasted by the system information. Assume that an LTE-A UE of asymmetric capability [2DL and 1UL aggregation] accesses this eNB. It is natural that eNB should assign DL/UL carriers asymmetrically for this LTE-A UE. 
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Figure 1, Example of UE-specific asymmetric carrier assignment
The information about UE-specific carrier aggregation for supporting LTE-A UEs can be transmitted by semi-static manner using UE-specific RRC signaling. Note that the UE-specific carrier aggregation may not be the same to all LTE-A UE with the carrier capability. Due to load balancing, it would be beneficial to assign different carriers to each UE under the control of eNB scheduler. Though it is not necessary for LTE-A UEs which do not use multiple carriers, semi-static signalling can be considered as a baseline for UE-specific carrier assignment since it will facilitate the hardware configuration and power management at UE device. Different CC types can be used by UE-specific RRC signalling, where CC types are summarized in [3]. Details of the definition and the contents of the UE-specific RRC signalling are FFS.
As an example scenario, we can consider the CCs assigned by the RRC signalling as active CCs, where LTE-A UEs should monitor the active DL CCs to receive scheduling information from eNB and measure the channel quality of the active DL CCs to report the measurement to eNB. In case of UL CCs, the active CCs can be considered as on-demand candidates of UL transmission such as channel sounding and data/control channels. Note that for further facilitating LTE-A operation, UE-specific RRC signalling can include differentiated CC types such as anchor carrier or primary carrier [3].
2.2 Dynamic carrier assignment using L1/L2 signalling 
In contrast to semi-static UE-specific carrier assignment using RRC signalling, L1/L2 signalling can be also used to override semi-static UE-specific carrier assignment or to change the UE behavior with given carrier set for additional benefits such as LTE-A UE’s power consumption [4], [5], [6]. 
L1/L2 signalling can be used when eNB wants to change DL-UL linkage and/or allocate more or less CCs to LTE-A UE than the number of CCs allocated by UE-specific RRC signalling. This kind of L1/L2 signalling can be specified as LTE-A PDCCH (semi-dynamic triggering PDCCH [7] or prime PDCCH [8]) to control the number of scheduled CCs dynamically. For example, LTE-A UE with low data rate usually required to monitor one or more (small number of CCs) CCs for low UE power consumption. When multiple CCs are required to support higher data rate, an indication to start monitoring also other CCs can be transmitted by L1/L2 control signalling. In contrast, if a LTE-A UE is required to monitor the smaller number of CCs than allocated by RRC signalling, then an indication to stop monitoring some CCs can be sent by L1/L2 control signalling.
This method may provide benefits of UE power saving by adjusting UE reception/transmission bandwidth dynamically based on needs. 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, with multiple carrier capability, 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 on dynamic (or semi-dynamic) UE-specific carrier assignment using L1/L2 control signalling. 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 RAN1 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, including the carrier types and multiple carrier usage model as well.
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