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1. Introduction

In this contribution we summarize the ideas presented in previous contributions [1]-[7], where it is proposed that LTE-A cells with multiple component carriers only use a sub-set of those (could also include all). Hence, each cell uses between one component carrier, and up to the maximum number of available component carriers depending certain conditions. Such schemes provide a mechanism for dynamic frequency re-use on a component carrier resolution, offering an interference management mechanism.
As reported in [1]-[3], uncoordinated deployment of low power eNBs in local area environments will benefit from having support for dynamic frequency re-use mechanisms. Mainly because plain frequency reuse one is often found to be less attractive in such environments. In [1]-[3] such schemes were called “autonomous component carrier selection”, while it was named “dynamic management of frequency band resources” in [4]. In [7], a scheme for Home eNBs for optimizing the configuration of component carriers for mitigating interference and green communication is proposed. The scheme in [7], have similarities with those in [1]-[4]. Finally, it is proposed in [6] to have a mechanism for selecting different, or overlapping, component carriers and applying appropriate transmit power level on each carrier for low power eNBs and macro cell eNBs in heterogeneous networks for controlling the interference between network layers. Thus, there are several similarities between the concepts proposed in [1]-[7], so in this contribution we further outline the basic ideas of those concepts, and propose to make a decision to include such schemes in LTE-Advanced WI discussions.
The contribution is organized as follows: In Section 2 we briefly outline the basic idea behind the proposed concept, followed by concluding remarks and proposed way forward in Section 3.
2. Cell specific component carrier selection
In this section we shortly summarize some of the basic ideas for LTE-Advanced with multiple component carriers (see also [1]-[2]). For the case with 100 MHz system bandwidth, 5 component carriers of 20 MHz are generally assumed as illustrated in Figure 1.
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Figure 1 Basic illustration of component carriers to form LTE-Advanced system bandwidth.

However, other configurations could also be configured (exact configurations are FFS). A Rel’8 terminal is assumed to be served by a single component carrier, while LTE-Advanced terminals can be served simultaneously on multiple component carriers.

Each cell uses a set of those component carriers, while the rest of the component carriers are muted. As proposed in [1]-[4] and [7], the concept could be designed so each cell autonomously selects the component carriers that it needs. The selection could be based on the offered traffic for the cell (i.e. depending on how much bandwidth is need to carrier traffic), as well as how selection of more component carriers influence on the performance of the surrounding cells (interference coupling). In heterogeneous networks, there is also a potential of traffic offloading from a macro cell to Pico cells, i.e. carrier partitioning coupled with the UE association decision. As an example, it was proposed in [2] to use so-called background interference matrices for estimating the impact on surrounding cells before an eNB take more component carriers into use. By introducing such self-adjusting mechanisms in LTE-Advanced, manual frequency reuse planning can be avoided. The latter is especially stressed to be important for dense local area deployment of low power eNBs (e.g. Home eNBs), where frequency reuse different from one is the optimal configuration [1], [4], [7]. Thus, having such schemes for LTE-Advanced could be seen as an enabler for uncoordinated deployment of low power eNBs without the need for prior network planning.
Using different component carriers (or overlapping component carriers) and transmit power levels at different network layers in heterogeneous networks is another use-case as outlined in [6]. Hence, for such cases the concept provides a method for controlling the interference between low power eNBs and wide area macro cells for cases where those operate in the same frequency bands. While the interference coordination can be achieved with long-term resource partitioning by exclusively dedicating carriers to a certain power class cell, further optimizations include sharing those carriers among cells and applying power control, FFR schemes, and/or time domain resource partitioning.
As mentioned in [7], having a scheme where each eNB only uses a sub-set of the component carriers, can also be characterized as a “green communication feature”, since it results in power savings compared to always having all component carriers on.

Although a fully dynamic and distributed solution seems attractive, where each (low power) eNB autonomously select its component carriers, semi-static centralized solutions could also be considered. The latter could e.g. include a mechanism where the usage of component carriers at each eNB is configured from O&M.
3. Concluding remarks
In this contribution we have summarized the presented ideas in RAN1 on selection of the set of active component carriers for each cell. In those previous contributions it has been shown that dynamic scheme for selecting and power controlling the active component carrier per eNB especially provides attractive gains in local areas with dense uncoordinated deployment of low power eNBs. In addition, the scheme also provides a mechanism for managing the interference between different network layers in heterogamous networks. In order to proceed further with standardization of such schemes for LTE-Advanced we propose to allow (Home) eNB’s to dynamically re-use aggregate carriers according to  its interference scenario. Schemes where each eNB semi-dynamically select its active component carriers and/or the transmit power of each carrier are likely to require some communication  between eNBs and/or communication between an eNB and UEs served by its neighbour eNB. A draft text proposal for TR 36.814 is suggested in the following section.
4. Text Proposal for TR 36.814
This contribution presents the text proposal of TR 36.814_040.
-------------------------- Start of text proposal --------------------------
5   Support of wider bandwidth
……
It will be possible to configure a UE to aggregate a different number of component carriers of possibly different bandwidths in the UL and the DL. In typical TDD deployments, the number of component carriers and the bandwidth of each component carrier in UL and DL will be the same. RAN WG4 will study the supported combinations of aggregated component carrier and bandwidths.
Out of the available number of component carriers, an eNB can select to only use a sub-set of those carriers and to set a suitably chosen transmit power level for each of the selected carriers for the purpose of frequency domain interference control and/or power savings. The exact method for eNB selection of active component carriers is for further study.  
--------------------------End of text proposal --------------------------
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