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1 Introduction

The work item on carrier aggregation enhancement for Rel.11 has been started [1]. One of the topics in the work item is the study of an additional carrier type including non-backwards compatible elements. We propose to investigate the extension carrier as a non-backwards compatible carrier for an efficient system operation as partly discussed in Rel.10 [2]. In this contribution, we discuss the use cases and propose features for the extension carrier. 

2 Use cases of extension carrier
Several use cases are considered for extension carrier. 

· Efficient CA-based HetNet
HetNet operation is getting important for system capacity enhancement by traffic offloading. Here, inter-cell interference coordination is an essential tool for an efficient operation. In deployments with multiple CCs the application of interference coordination on CC level is attractive as illustrated in Figure 1. Although interference coordination on CC level is possible by cross carrier scheduling in Rel.10, the interference in pico cells from the macro cell CRSs can not be reduced/omitted even if the PDSCH transmission power in the macro cells is reduced or set to zero. Additionally, the PDCCH regions on the cross-scheduled CCs (i.e. low power CC (CC2) in macro and high interference CC (CC1) in pico) are wasted resources because PDCCH, PHICH and PCFICH are not required. Furthermore, a CC operation without CRS and PDCCH is suitable for CoMP operation where the data and control signaling is transmitted from multiple cells. Note that control signaling can be transmitted from multiple cells via E-PDCCH. 

Therefore, extension carrier without CRS and PDCCH region is beneficial for a HetNet scenario. 
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Figure 1 CA-based HetNet with cross carrier scheduling
· General cell throughput improvement 
Minimizing the transmission of control and common channels on an extension carrier leads to a significant overhead reduction. By omitting synchronization signal, system information, control channel region and CRS on the extension carrier as SCell, the data throughput is improved by around 10% in case of two CCs (one backward compatible carrier and one extension carrier) [3]. 
· Efficient operation of narrowband CCs, e.g. less than 10MHz 
In this operation scenario, the extension carrier (i.e. narrow bandwidth CC) is configured accompanied with a wider bandwidth carrier. A narrow bandwidth carrier (e.g. 1.4MHz) may not support sufficient coverage of the PDCCH due to limited frequency diversity [4]. Therefore, it is beneficial to transmit the PDCCH for the narrow bandwidth carrier from a wider component carrier. Since it is not required to assign a large number of UEs on the narrow bandwidth carriers, these PDCCHs can usually be accommodated on the accompanied wideband carrier. Alternatively, the application of a precoded E-PDCCH transmitted in the PDSCH region on the extension carrier could be used, however this approach may also suffer from the lack of frequency diversity. 

In Rel.11 or later, typical operation would be based on CSI-RS and DMRS. Therefore, defining an extension carrier without CRS and PDCCH region would be a straightforward way to support this kind of operation. 
3 Features of extension carrier
Considering the above use cases, we propose the following features for an extension carrier: 

· An extension carrier is not operational as stand alone carrier, i.e. it is always accompanied with a normal carrier (i.e. backward compatible carrier). 

· Extension carriers do not provide the following signals/channels:

· Synchronization signals 
· System information
· Paging for UEs 
· Rel.8-10 PDCCH, PHICH, PCFICH
· CRS
For measurement and synchronization, the use of CSI-RS should be studied. Because the detection of an extension carrier is required only after RRC connection has been established, the information on CSI-RS can be provided on the backward compatible carrier. 
Furthermore, the same mechanisms for CA operation as in Rel.10, e.g. configuration mechanism for SCell, acvtivation/deactivation, should be reused as much as possible, except that an extension carrier can not be a PCell. 

Currently, RAN4 is fully overloaded. Therefore, the standardization impact on RAN4 should be carefully studied.

4 Conclusion 

In this contribution, we discussed the following use cases for an extension carrier as additional carrier type in Rel.11: 

· Efficient CA-based HetNet 
· General cell throughput improvement 
· Efficient operation with narrowband carrier
For the above use cases, we propose the following features for an extension carrier: 

· An extension carrier is not operational as stand alone carrier (PCell), i.e. it is always operated as SCell and accompanied with a normal carrier (i.e. backward compatible carrier)  

· Extension carriers do not provide:

· Synchronization signals 
· System information
· Paging for UEs 
· Rel.8-10 PDCCH, PHICH, PCFICH
· CRS
Currently, RAN4 is fully overloaded. Therefore, the standardization impact on RAN4 should be carefully studied.
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