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1 Introduction

In the work item [1], it has been agreed to study additional carrier types including non-backwards compatible elements for Carrier Aggregation (CA). However, during the discussion in Release 10, it was already identified some new carrier types such as extension carrier and carrier segments [2-12]. Therefore, this contribution summarises the properties of these two carrier types, their advantages and dis-advantages. It also captures our view for the introduction of non-backward compatible component carrier in Release 11.
2 Views on Extension carrier and Carrier segments 
During the development of Release 10, Extension carrier and Carrier segment types were discussed [2-12] with some specific properties summarised as follows: 
Properties for Extension Carrier type:
· Non-backwards compatible carrier
· Must be a part of a component carrier set where at least one of the carriers in the set is a backwards compatible component carrier.
· Supports contiguous and non-contiguous with the backward compatible component carrier 
· Supports system bandwidths 6, 15, 25, 50, 75, 100RBs
· Applies separate HARQ process running on the extension carrier
· It has separate transmission modes
· No PBCH/Release 8 SIB/Paging on the extension carrier 
· No PSS/SSS on the extension carrier
· No CRS on the extension carrier
· UE specific DMRS and CSI-RS are present on the extension carrier
Advantages for Extension carrier type:
· Interference reduction in heterogeneous networks as cell specific reference signals (CRS) are not transmitted from the extension carrier. 
· Overhead reduction where the synchronization signals, cell specific reference signals (CRS) and system information are not transmitted from the extension carrier.
· Efficient and smooth introduction of multipoint transmission where only DMRS and CSI-RS are only present in the subframes (i.e. no CRS) of the extension carrier.
· New control channel design can be considered for interference co-ordination, over head reduction and for efficient use of increased number of antennas.
Dis-advantages for Extension carrier type: 
· It is not backward compatible, so Release 8 to 10 UEs cannot camp and access the available resources.
Properties for Carrier segment type:
· It is not a component carrier, but additional resources to a backwards compatible component carrier. 
· It must be contiguous to a backward compatible component carrier 
· Available total BW does not exceed 110RBs together with the backward compatible component carrier 
· No separate HARQ process running on the carrier segments
· It has no separate transmission modes, but applies same transmission modes as the backward compatible component carrier 
· No PSS/SSS, PBCH on the carrier segments
· No CRS on the carrier segments
· UE specific DMRS and CSI-RS are present on the carrier segmnets
· Legacy PDCCH assigns sum of resources of the carrier segments and the backward compatible component carrier
Advantages for Carrier segment type:
· Enables additional resources within one component carrier while keeping the backward compatibility in some part of the total bandwidth.
· Carrier segments could be used without carrier aggregation

· Overhead reduction where the synchronization signals, cell specific reference signals (CRS) and system information are not be transmitted from the carrier segments.
· New control channel design can be considered on the segments for interference co-ordination and for efficient use of increased number of antennas.
Dis-advantages for Carrier segment type:
· The segments are not backward compatible, so Release 8 to 10 UEs cannot access all available resources in the system.

· It may provide no or limited  interference reduction facilities or flexible interference co-ordination as legacy CRS and control channels are still present in the subframes.
In LTE-A Release 10, it is supported UE specific application of precoding based beamforming for both data and reference signals. DMRS and CSI-RS were specified to realise a new transmission mode 9 in both MBSFN and normal subframes in backward compatible manner for both single and component carrier aggregations. However, in our view, there are some shortcomings in Release 10; cell specific reference signals (CRS) are unnecessarily present in almost all subframes in the component carrier set for transmission mode 9, which causes interference from macro layer to small cells in the HetNet scenarios. In addition, if CoMP is introduced in Release 11, it would be more efficient to completely avoid CRS transmission in all subframes by just relying on UE specific presence of DMRS and CSI-RS transmission. Further more, during the discussion of eICIC in Release 10, it was found that the current Release 8 control channels are not so flexible in terms of interference co-ordination between the macro layer and small cells in the HetNet scenario.
Therefore, a non-backward compatible carrier in the carrier aggregation, for example the extension carrier with the properties summarised earlier, could resolve the above identified short comings. In addition, it is possible to introduce some new features on the non-backward compatible carrier such as precoding based beamforming for PDCCH transmission where interference co-ordination of the control channels among Macro layer and low power nodes is simply achievable. 
3 Conclusion
In this contribution, we summarised the properties, advantages and dis-advantages of non-backward compatible elements/carrier that were discussed during Rel-10 development such as extension carrier and carrier segments. In addition, it is acknowledged the good achievements in Release 10 for supporting UE specific application of precoding based beamforming for both data and reference signals in all subframes in backward compatible manner for both single carrier and carrier aggregations. However, it is identified some shortcomings in Release 10 for example the presence of cell specific reference signals (CRS), inflexible control channels for interference co-ordination and lack of precoding based beamforming for the PDCCH transmission in the component carrier set.
Therefore, we think that RAN1 to study further on the introduction of non-backward compatible component carrier as a part of component carrier set in which the short comings mentioned above are addressed in Release 11.
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