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1 Introduction

In recent RAN4 meetings, Carrier Aggregation enhancement has been a hot topic.  In this contribution, we discuss about two topics of PAPR reduction of CA uplink and system performance evaluation which will have positive influence to the RF requirements of CA and the performance requirements. 
2 Discussion
2.1 CM/PAPR Reduction of Aggregated Carriers for Uplink 
Cubic metric (CM)/peak to average power ratio (PAPR) remains an important issue for a UE, because it determines the PA efficiency and equivalently the coverage when multi-carrier transmission is employed. The UL transmission is more sensitive to the CM/PAPR property than the DL. The high CM/PAPR problem for the UL may harm the performance of UL transmission significantly. We propose an combined method of CM/PAPR reduction as shown in Figure 1, and the similar model was proposed in previously under RAN1 [1]. 
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Figure 1. Combined method of CM/PAPR reduction

Figure 2 shows 5 aggregated component carriers and each one multiples with one phase after IFFT, then the time domain signals of each CC are summed. The most important point is to find the proper combination of the phases with the minimum complexity. The phase randomization module realizes choosing one best combination of the phases for each CC from a combination pool. The simulation results of different number aggregated CCs are discussed [1], and show that PAPR reduces at least 1.3dB for the combination from 3 to 5 aggregated CCs. The CM also shows the decreased property. Moreover, the process is transparent and there is no need to send side information, thus it is a fully backwards compatible and effective solution.

The combined method of CM/PAPR reduction is benefit for UE RF performance. The CM/PAPR of aggregated carriers in UL can be effectively suppressed by applying different phase masks to the individual CCs and selecting the best combination for transmission. This helps to improve the power amplifier performance and reduce the terminal power.
2.2 System Performance Evaluation

One of the main differences between uplink and downlink is the transmission power constraint of the user equipment (UE). In uplink, allocating more CCs to a UE does not necessarily result in a performance gain as in downlink. We propose using different power back-off settings get substantial performance gains and improve cell center user throughput. To distinguish between power-limited and non-power-limited LTE-Advanced UEs, we propose a pathloss threshold based CC selection algorithm in which we assign only one CC to power-limited LTE-Advanced UEs, while assign multiple CCs to non-power-limited LTE-Advanced UEs. CC-selection algorithm is followed in Figure 2.

The basic idea behind the proposed pathloss-threshold based CC-selection algorithm is to distinguish between power-limited and non-power-limited LTE-Advanced UEs, and assign only one CC to power-limited users, but may assign multiple CCs to non-power-limited users. As the UE transmission power is mainly determined by the path loss, one possible solution to distinguish between power-limited and non-power-limited UEs could be based on a path loss threshold.
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Figure 2 CC-selection Algorithm

We propose the performance evaluation can be based on a detailed multi-cell system level simulator which follows the guidelines in [2]. The simulation scenario is 3GPP Macro-cell case #1 with 7 sites and 3 sectors per site using the wrap-around technique. Two contiguous component carriers, each with 20MHz bandwidth, are configured to form a wide band of 40MHz. Two types of UEs, i.e., Rel’8 UEs and LTE-Advanced UEs, are supported in the system. Rel’8 UEs are only assigned on one CC with Round Robin load balancing, while LTE-Advanced UEs can be assigned on one CC or both CCs depending on the CC-selection algorithm.  The link to system level mapping is based on the actual value interface (AVI) method [5]. It is assumed that distance-dependent path loss and shadowing are maintained constant for each UE, but fast fading is updated every TTI independently on each CC based on the ITU Typical Urban power delay profile and UEs’ speed. A dynamic traffic model with Poisson arrival per cell is assumed, each call having a finite buffer of 2 Mbits payload. The offered load per cell can be obtained by multiplying the user arrival rate with the payload size. Proportional fair scheduling in frequency domain is used together with adaptive transmission bandwidth allocation. Same open loop power control settings are applied on each CC, while independent LAPC（Load Adaptive Power Control） is enabled on each CC. The effects of increased PAPR and inter-modulation when a UE is transmitting over multiple CCs simultaneously are modeled by a power back-off parameter with 4 dB power back-off. 
In order to optimize the system performance, we have derived a pathloss threshold that separates the UEs into two categories: power-limited and non-power-limited UEs, and assign only one CC to power-limited LTE-A UEs, but assign multiple CCs to non-power-limited LTE-A UEs. The simulation results verified that our derived pathloss threshold can achieve the optimal performance in terms of cell edge and average user throughput under various traffic loads. By comparing performance between different CC selection algorithms, there is a performance loss at cell edge if all LTE-A UEs are assigned on multiple CCs (’blind’ CC-selection), due to the limitation of maximum UE transmission power and the additional power back-off needed when transmitting over multiple CCs. On the other hand, assigning LTE-A UEs to one or several CCs depending on their pathloss can achieve the same cell edge performance as Rel’8 case, but can get quite high gains in average and cell center user throughput compared to Rel’8 case. Furthermore, the proposed pathloss-based CC-selection algorithm can exhibit better performance than the ’blind’ CC-selection, thus is a good candidate for component carrier selection algorithm in LTE-Advanced systems.
3 Conclusion
Two topics including PAPR Reduction of Uplink and System Performance Evaluation are proposed in this contribution. PAPR Reduction of Uplink is used to reduce PAPR which is an important factor in the uplink.  System Performance evaluation is used to improve uplink performance such as throughout.  Relevant simulations based on the above proposals are considered and these two proposals are encouraged to be implemented in the future research.
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