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1 Introduction
The carrier aggregation was agreed as a baseline technology in LTE-Advanced (LTE-A) to support wider bandwidths up to 100MHz in both downlink and uplink [1]. Furthermore, RAN4 identified some LTE-A deployment scenarios and priorities for the feasibility study of LTE-A [2]. Based on the deployment scenario in [2], carrier aggregation configurations such as symmetric/asymmetric DL/UL configuration, contiguous/non-contiguous carrier aggregation, and DL/UL carrier linkage may be defined in a cell-specific way. On top of the cell-specific carrier configuration, a UE-specific carrier aggregation can be differently configured according to the UE capability, eNB’s scheduling method, carrier silencing, UE’s power saving, and etc. 
Figure 1 shows an exemplary UE-specific carrier aggregation, where a cell-specific symmetric carrier aggregation is configured. While LTE Rel-8 UEs have only a single DL/UL component carrier (CC) capability, an LTE-A UE can be operated on multiple DL/UL CCs within its own aggregation capability after a RRC connection. This was agreed in the RAN 1 #57bis meeting, and these multiple DL/UL CCs are named as a UE-specific DL/UL CC set. Moreover, in the RAN 2 discussion for carrier aggregation [3], it was decided that the configuration and/or activation of additional CCs is performed by a UE-specific signalling. 
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Figure 1, Example of UE-specific asymmetric carrier assignment

In this contribution, we propose to consider the dynamics of CC aggregation and the management of CC measurement in RAN1 perspective when the configuration procedure of UE-specific DL/UL CC set is designed.

2 Assignment Dynamics of UE-Specific CC Set
2.1 Semi-Static Assignment 
After the initial access procedure, a RRC connected LTE-A UE can be in the state of the single carrier mode where the LTE-A UE can acquire the information for a cell-specific DL/UL carrier set and the corresponding linkage among DL/UL CCs [4]. When a UE-specific DL/UL CC set is assigned to a UE, the semi-static assignment can be considered as a baseline because the semi-static assignment would not cause signaling overhead and UE behavioral complexity. As a semi-static assignment scheme, it can be recommended to use a UE-specific RRC signaling due to its reliability and freedom of design. Note that the active set of UE-specific DL/UL CCs can be reconfigured to reduce UE power consumption based on long-term statistics such as CC quality or UE-specific traffic pattern. 
2.2 Dynamic Assignment (L1/L2 Signaling)
On top of semi-static assignment scheme, it is necessary to consider the status of short-term traffic and the optimization of power consumption. For example, the adaptation to burst traffic and the saving of LTE-A UE’s power as described in [5][6][7] can be the consideration points for the assignment of UE-specific CC set. Since these aspects may not be efficiently supported with semi-static assignment, we propose to consider a benefit/feasibility of dynamic assignment of a UE-specific CC set. Apparently, L1/L2 control signalling would be a good candidate for the dynamic assignment scheme, but the dynamic assignment may be auxiliary to semi-static assignment due to signalling reliability.
With the dynamic assignment, an eNB may re-configure UE-specific DL/UL CC set and/or allocate more or less CCs than the initially assigned UE-specific DL/UL CC set by semi-static assignment. The exemplary designs of L1/L2 dynamic assignment can be found as P-PDCCH [8], semi-dynamic triggering PDCCH [9], or prime PDCCH [10]. By these short-term controls of UE-specific CCs, eNB can manage the power consumption of LTE-A UEs without degradation of LTE-A UE performance. 
Since dynamic carrier assignment may provides additional benefit, details of signalling method and actual gain of dynamic assignment should be studied further. 

3 Measurement Behavior for Carrier Assignment
In section 2, the dynamics of UE-specific carrier assignment for LTE-A UEs is discussed. In this section, we briefly describe measurement aspects in association with carrier aggregation. There are two types of measurement: One (L3 measurement) is for the long-term measurement of a carrier which can be used for handover or carrier selection and the other (L1/L2 measurement) is for the eNB scheduling purpose of dynamic UE-traffic.
When an LTE-A UE performs L3 measurements (RSRP/RSRQ), there is no RAN 1 issue except for the UE RF capability limitation. Since L3 measurement is usually based on long-term average, enabling L3 measurement depending on the UE-capability can be coordinated in terms of high layer signalling. Thus, the related consideration points such as target CC property (inter-/intra-), measurement method, and the related UE procedure can be referred to RAN 2. 
Regarding L1/L2 measurements (CQI/PMI/RI reporting), the targeted CC will depend on the active UE-specific CC set. During monitoring of configured DL CCs, a UE can extract the required measurement since all the signal information would be buffered for the data traffic purpose. It means that a UE can measure every DL CC if the CC is the candidate for traffic transportation. Therefore, it seems natural to set the candidate set of DL CCs as the UE-specifically configured CCs. When it comes to measurement reporting, there can be issue points related with UL CC allocation for measurement reporting if multiple UL CCs are assigned to an LTE-A UE. For example, some technical investigation looks necessary regarding whether an LTE-A UE has to utilize all UL CCs linked with corresponding DL CCs for measurement reporting. The UE-specific configurability of UL CCs for reporting the L1/L2 measurements also can be an issue to be discussed further. In these aspects, we recommend that RAN1 should investigate the details of CC assignment in conjunction with reporting L1/L2 measurement.

4 Conclusion

In this contribution, we described semi-static and dynamic (or semi-dynamic) UE-specific DL/UL CC set assignment. Semi-static carrier assignment can be a baseline carrier assignment for LTE-A UE, while dynamic carrier aggregation may provide gain from modifying 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. Moreover, we briefly describe the measurement aspect in association with carrier assignment in this contribution. We recommend that RAN 1 should investigate the details of CC assignment in conjunction with measurement behaviour and its reporting.
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