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1 Introduction
As a key component technology, bandwidth extension via multiple carrier assignment was agreed and developed to support multiple carrier operations including cross-carrier scheduling [1]. Figure 1 shows an exemplary UE-specific carrier aggregation, where a cell-specific symmetric carrier configuration is used. In the RAN 1 #57bis meeting, the multiple DL/UL CCs which are configured for UE-specific transaction are named as a UE-specific DL/UL CC set. To support the UE-specific carrier aggregation, it was decided that the configuration and/or activation of additional CCs is performed by a UE-specific signalling [2]. 
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Figure 1, Example of UE-specific asymmetric carrier assignment

In this contribution, we propose to discuss the RAN1 perspective issues regarding UE-specific carrier assignment. Particularly, the dynamic carrier activation/deactivation and carrier measurement issues among UE-specific multiple carrier behaviors will be discussed as RAN1 issues. 
2 Assignment Dynamics of UE-Specific CC Set
Carrier aggregation for LTE-A UE can be configured for the enhanced UE performance in case of the burst traffic situation, heterogeneous network operation, etc. Being configured by dedicated signaling, the active/used carrier configuration should be negotiated between eNB and LTE-A UEs without error. In this aspect, the carrier assignment for a specific LTE-A UE may take a semi-static manner with typical UE-specific RRC signaling. However, the RRC signaling is not dynamic enough so that the UE power consumption is not optimized. In the following, we will summarize several dynamic carrier assignment or activation/deactivation schemes which can be RAN1 discussion topics for the LTE-A bandwidth extension.
Dynamic Assignment (L1/L2 Signalling)
Several contributions have insisted the necessity of dynamic-type carrier aggregation schemes in RAN1 and RAN2. The target discussion point was mainly focused on the LTE-A UE power consumption due to unnecessary monitoring of aggregated carriers. Followings are simple summaries of the existing schemes:
· Prioritization of aggregated carriers [3,4]: UE-specific “primary” carrier is established so that a UE without heavy traffic can safely monitor only the configured primary carrier. L1/L2 control signalling may be used for activation/deactivation of other carriers.
· Semi-dynamic triggering [5]: Instead of using RRC-based activation signal, the carrier activation is indicated by a special PDCCH which describes candidate active carriers. Deactivation of carriers is defined by monitoring time duration. To be effective, this special PDCCH is transmitted prior to activation time of target carriers.

· Dynamic on/off with L2 signalling [6,7]: Activation of each carrier is performed by L1/L2 PDCCH signalling. The deactivation of active carrier can be indicated by PDCCH signalling and/or initiated by a separate timer counting CC’s inactive period.
· Implicit activation/deactivation [7]: Carrier deactivation is automatically triggered with an independent timer per carrier, which is similar to LTE UEs’ DRX procedure, and activation of each carrier is initiated by scheduling grant. This approach requires no additional signalling overhead.

Above descriptions show that there are two approaches on the dynamic carrier activation: Explicit or implicit PDCCH signalling. Depending on the exact schemes, there can be different gain in terms of signalling overhead reduction, UE-power consumption, and so on [8]. Since it is obviously not desirable that the wasted power due to active carriers without traffic transportation, we’d like to propose to consider supporting mechanisms for the dynamic carrier aggregation.
3 Measurement Behaviour for Carrier Assignment
In addition to the dynamic carrier aggregation, it is also necessary to have a scheme for the spectral efficiency optimization. The optimization can be achieved in two levels: 1) Optimal carrier selection and 2) Optimized resource allocation within active carriers. For these optimizations, appropriate measurement should be along with the dynamic carrier aggregation. In LTE, 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. These two types of measurement should be supported and the followings should be considered in the RAN1 perspectives:
· L3 measurements (RSRP/RSRQ): Since L3 measurements are based on long-term quality statistics on the target carriers, there is no strict relation with carrier assignment dynamics. The only limitation would be LTE-A UE’s RF capability which should be considered during eNB’s carrier measurement commands. Note that the L3 measurements can be used for the decision parameter during UE-specific carrier assignment.
· L1/L2 measurements (CQI/PMI/RI): L1/L2 measurement is necessary information to determine the transmission mode and resource allocation. However, since there can be active configured carrier and inactive configured carrier, the UE behaviour on the L1/L2 measurement reporting should be defined further. In addition, the uplink carrier for measurement report should be studied further due to multiple measurement instances and UE-specific carrier linkages.

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 by modifying the LTE-A operation with lower power consumption. 1) 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. 2) We recommend that RAN 1 should investigate the details of CC assignment in conjunction with measurement behaviour and its reporting.
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