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1. Introduction
In addition to the already allocated bands in E-UTRA, the initial identified bands for LTE-Advanced spread clustered from 450 MHz to 4.99 GHz [1]. In [1], it is stated that LTE-Advanced should support wider bandwidth than LTE Rel-8 up to 100 MHz and that operation of LTE and LTE-Advanced should be possible in the same spectrum. To meet the performance requirements set forth for LTE-Advanced, it is agreed to consider downlink carrier aggregation in the further work. In principle, the component carriers can be either contiguous or non-contiguous in frequency. Typically, contiguous carrier aggregation is used and prioritized, but [1] states that spectrum aggregation (or non-contiguous carrier aggregation) should be supported considering reasonable UE complexity.
In our understanding, the evaluation scenarios for LTE-Advanced discussed so far are all about contiguous carrier aggregation [2][3][4], and we feel that there is a need to consider evaluation model for spectrum aggregation in LTE-Advanced [5]. In this contribution, we suggest the evaluation methodology to expand its dimensions to cover spectrum aggregation case, when looking at proposals for LTE-Advanced, and we also provide some viewpoints for evaluation scenario setup considerations.
2. Consideration Points
For LTE-Advanced, the initial identified bands in addition to the already allocated bands in E-UTRA are as follows [1]:

· 450−470 MHz band, 

· 698−862 MHz band, 

· 790−862 MHz band, 

· 2.3−2.4 GHz band, 

· 3.4−4.2 GHz band, and

· 4.4-4.99 GHz band.
To support wider bandwidth than LTE Rel-8 up to 100 MHz and fulfil the Rel-8 backwards compatibility requirement, carrier aggregation is considered in the further work. Due to the terminal implementation and overall system complexity, contiguous carrier aggregation is the main focus currently in the meeting. However, from the viewpoint of an operator, we think that non-contiguous carrier aggregation should be more considered for practical deployment. In the last meetings, many evaluation models have been proposed for contiguous carrier aggregation, but there is a lack of spectrum aggregation case. In the following we provide some consideration points for spectrum aggregation that we see useful for LTE-Advanced evaluations.
Aggregated Frequency Bands Considerations:

In general, the large consecutive bandwidth is not easily acquired thus spectrum aggregation is indispensable to extend the bandwidth for LTE-Advanced. To begin with, the potential bands for spectrum aggregation may need to be defined considering the feasibility perspective and the cost. For example, considering the complexity and the needs, we think the possible bands for spectrum aggregation could be 700 MHz and 900 MHz (see Figure 1) or 700 MHz and 3.4 GHz, depending on the performance evaluation results. The size and location of potential bands for spectrum aggregation simulation setup is for further study.
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Figure 1. An example: spectrum aggregation of 700 MHz and 900 MHz
Radio Characteristic Considerations:

Band-dependent propagation and interference characteristics should be considered in the simulation system. Different frequency bands result in different propagation loss models, and higher carrier frequency causes smaller effective interference area due to larger path loss. 
Heterogeneous Cell Layout Considerations:

In a spectrum aggregation system, considering the fact that low carrier frequency (e.g. 900 MHz) has lower penetration loss through blocking materials, thus low carrier frequency is more suitable for macro cell applications. On the other hand, high carrier frequency (e.g. 3.4 GHz) can apply to micro cell and indoor environment since the interference management may be easier for practical deployment. Hence we think nodes with different type (macro, micro, indoor) may be assigned with different (or different combination of) carrier frequencies.
Traffic Model Considerations:
In a spectrum aggregation system, regarding the macro cell with low carrier frequency, we think low rate services such as VoIP will be the main application, and for micro cell/indoor environments with high carrier frequency, the high rate services such as streaming and downloads will be the preferences. Therefore, we feel that the different traffic models should be simulated for different carrier frequencies in a spectrum aggregation system.
UE Capability Considerations:

Since one RF chain is required per aggregated spectrum and also additional complexity is required at baseband, considering the UE cost issues we do not expect that there would be 100% of UEs having the capability to support spectrum aggregation. In a spectrum aggregation system, the UEs that support spectrum aggregation will be considered as high-end terminals and can use the two (or more) accessible frequency bands, and the low-end terminals will then be confined in single carrier. Therefore, we think that UEs with different capabilities should be taken into account in the simulation and the ratio of the high-end to low-end terminals need further study.
Performance Evaluation Considerations:

In addition to the normally considered ones, such as throughput and etc., we especially think power efficiency of all nodes and UEs is important when evaluating performance of new techniques.
3. Conclusion
The requirement of spectrum aggregation motivates the need for extending the system simulation scenario to composite carrier frequency. In this contribution, we propose to develop the simulation cases for spectrum aggregation in LTE-Advanced. Following that, we also provide some consideration points for spectrum aggregation that we see useful for creating the evaluation scenarios. 
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