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1 Introduction

Additional carrier types, was discussed in previous meeting. However, due to the time limit and heavy work load, it was finally agreed in Rel-10 to support only the backwards compatible carrier and postpone the related study to Rel-11 phase.
In this contribution, features for additional carrier types have been investigated together with its application in specific scenarios, which can provide some new needs for additional carrier types.
The study on tradeoffs among different scheme should be done in the next few meetings to let all groups to decide how to continue. In this contribution, based on the study reached in early releases, application for additional carrier types in specific scenarios has been further studied.
2 Discussion
Candidate additional carrier types and features have been given in contributions of last meeting. Some companies put forward new needs to the additional carrier types, such as energy saving by means of additional carrier types, transmission of new business such as M2M, MBMS, etc.
As shown in early study, carrier segments and extension carriers have explicit application scenarios and structure features compared with non-backwards compatible carriers. In Rel-11, it is required to study the application scenarios and the necessity of the additional carrier types.
In our view, each type of carrier has its own characteristics, as well as specific application scenarios. We suggest that supporting configuration among multiple carrier types need to be introduced in Rel-11. Furthermore, a flexible carrier type conversion to meet different scenarios should be supported, to maximize the carrier efficiency and the system capacity.
2.1 Coexistence of multiple carrier types
In Rel-11, eNodeB could determine which specific carrier type to configure as for a carrier. 
Energy Efficiency

When the network are lightly loaded, especially in certain time periods with low user activities, base station can configure carriers existing in system as extension carrier by signalling, and schedule UE not to work in the configured extension carrier, which can achieve energy saving and improve the energy efficiency of system.

When there is high traffic and users in system, base station can configure more carrier carriers as compatible carrier, to increase the system's accessibility, providing more compatible carriers for UE to work and camp.
CA-Based Heterogeneous Deployments
In a heterogeneous network, if RRH is covered by base station, both CC1 and CC2 are configured as compatible component carriers by RRH and base station. If UEs at the edge of RRH cell, it will experience strong co-channel interference. Base station can configure some carriers as additional carrier types with no control channel by, to facilitate the coordination of the interference between different RRHs of base station. The PRB based data of RRHs provide better resource division for coordination.  
Usage of carrier fragmentation

The current LTE specification supports 6 different system bandwidths. In real deployment, there could be carrier spectrum fragmentation different from current LTE bandwidth. For example, a spectrum of 7 MHz, there may still be situations where carrier aggregation with the existing six system bandwidths leaves room for optimization. 
For example, a spectrum of 7 MHz could be covered by using 25 RBs compatible carrier and 11 RBs carrier segments, or by using 25 RBs compatible carrier, 6 RBs compatible carrier and 3 RBs carrier segments. When needing interference suppression/energy saving, base station can reconfigure 25 RBs as extension carrier and 3 RBs as carrier segments, while the type of 6 RBs compatible carrier is remained still.
Carrier type semi-static configuration

In some scenarios, base station can configure carrier type according to specific needs. The carrier can be semi-statically configured as carrier segments or extension carrier, even compatible carrier. 
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Figure 1 Carrier type semi-static configuration
In figure 1, a contiguous 20MHz of spectrum could be divided into two 75 RBs and 25 RBs carriers to use, and base station can determine which carrier should be configured as extension carrier or carrier segment or compatible carrier according to specific demands, for example, in default case, base station regards this two carriers as compatible carrier in initial configuration, when in the time periods with less users and lower traffic, base station can configure the 75 RBs carrier as extension carrier to achieve energy saving, and remain the 25 RBs carrier as compatible carrier to maintain normal operation. When the number of users and the system traffic rise again, base station can reconfigure the 75 RBs carrier as compatible carrier, to enhance the system's access ability and more camped carriers.
Extension carrier and carrier segments have small differences, mainly in the overhead of PDCCH, CSI feedbacks and whether needs guard band with compatible carrier. In order to use guard band between two compatible carriers or between extension carrier and compatible carrier, base station can configure one of the 75 RBs and 25 RBs carriers as carrier segment, and configure the other as compatible carrier corresponding with carrier segments, to use more than 100 RBs resources.
Proposal 1: In Rel-11, Carrier segments and extension carriers as candidate additional carrier types should be introduced. 
Proposal 2: Base station could semi-statically configure a carrier as compatible carrier, or carrier segments, or extension carrier.

3 Conclusion
We observe that each carrier has certain properties and application scenarios, so we suggest that configuration among multiple carrier types need to be introduced in Rel-11. 
Proposal 1: In Rel-11, Carrier segments and extension carriers as candidate additional carrier types should be introduced. 
Proposal 2: Base station could semi-statically configure a carrier as compatible carrier, or carrier segments, or extension carrier.
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