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1. Introduction
In RAN1#59bis and several meetings before that, two kinds of approaches, extension carrier and carrier segment, were proposed to be part of carrier aggregation technology and it was still hard to achieve consensus [1]. Some summarization has been made as RAN1’s status on this issue and definitions of the two approaches are also further clarified as follows [2].
Extension carriers / carrier segments would be characterized by
· No PBCH/Release-8 SIB/Paging 
· No PSS/SSS 

· No PDCCH/PHICH/PCFICH 
· No CRS 

· Rel-10 mobility is based on measurements in backwards compatible CC(s) 

An extension 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. A carrier segment is defined as contiguous bandwidth extension of a backwards compatible component carrier. Given the above characteristics, extension carriers/carrier segments are not backwards compatible for Release 8 and Release 9 UEs.

Further aspects of a non-backward-compatible CC would depend on whether a carrier segment approach or an extension carrier approach would be adopted. Compared with an extension carrier, a carrier segment (together with its associated backwards compatible carrier) would have the following characteristics:
· Single PDCCH for resource allocation

· Single HARQ for the combined bandwidth

· Contiguous BW requirement and maximum combined bandwidth of 110 RBs

This contribution discusses the need for additional carrier types for carrier aggregation in release 11. The extension carrier and carrier segment are discussed based on the definition above. Another kind of non-backward compatible carriers could also be considered if needed. 
2. Discussion from bandwidth extension perspective
Extension carrier and carrier segment were both proposed to be part of carrier aggregation technique. The adoption of carrier aggregation in LTE-Advanced was to extend bandwidth as wider than 20MHz and even up to 100MHz in order to provide higher peak data rates and/or meet the IMT-Advanced requirements [3][4]. While we recall the original motivation of carrier aggregation, carrier segment apparently couldn’t provide such kind of bandwidth extension for LTE-Advanced system based on its given definition. Therefore, we think that carrier segment should not be adopted as part of carrier aggregation technique while considering the original motivation of bandwidth extension in LTE-Advanced system.
Extension carrier, on the other hand, could work as part of carrier aggregation and provide > 20MHz bandwidth support for LTE-Advanced system based on the above definition. Some benefits of extension carriers in heterogeneous network were raised, but it is still not mature yet to conclude these benefits. Extension carrier is one kind of carriers that can be only used while UEs are capable with carrier aggregation and are requesting an application of very high instant data rate. The utilization of such kind of extension carrier might not be high and it might not be efficient for operators to use expensive spectrum in such way. More inputs from operators are needed to support the feasibility of spectrum usage for the defined extension carriers in carrier aggregation. 

3. Need for more bandwidth sizes?
In current LTE specification, there are total six bandwidth sizes. These bandwidth sizes or their multiple of sizes might be used as LTE spectrum sizes while a regularity body plans to allocate spectrums dedicated for LTE system. However it is foreseeable that operators might wish to deploy LTE on various spectrums of different bandwidth sizes while operators try to utilize their spectrums as highly as possibly. Some operators might re-farm their existing spectrums as LTE system and these spectrums might have varied sizes. There is probably a need to have more flexible bandwidth in later released LTE/LTE-A systems. Carrier segment can be considered as one of feasible techniques to provide flexible bandwidth deployment and backward compatibility. 
4. Conclusions

This contribution recalls the original motivation of adopting carrier aggregation into LTE-Advanced. Carrier segment could serve as a technique to provide flexible bandwidth deployment of LTE/LTE-Advanced while the need for flexible bandwidth, in addition to the existing six sizes, is agreed. More inputs from operators are needed to support the feasibility of spectrum usage for the defined extension carriers in carrier aggregation. Another kind of non-backward compatible carriers could also be considered if there is substantial demands and benefits. 
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