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1
Introduction
We presented in [1] the carrier type differentiation as anchor carriers, non-anchor carriers and segments. Several possible anchor carrier types were listed, based on backward compatibility and multicarrier support. 
In this document we further elaborate on the use case of each carrier type and the bandwidth extension (extension carriers) of a single component carrier.

2 Anchor Carrier
From the cell perspective, an anchor carrier can be defined as a carrier that would provide system information, synchronization and paging for a certain cell. Also, the anchor carriers would enable synchronization, camping, access and reliable control coverage in heterogeneous network environment where interference coordination would provide for at least one detectable (accessible) anchor carrier from a UE perspective. In that context, UE-specific anchor carriers would be a subset of the cell specific anchor carriers.
The non-anchor carriers would not support idle mode UEs by not broadcasting the system information. However, while it is possible to envision such carrier type, the overhead reduction due to omitting the system information is not significant (in the order of a few percent points). Therefore it may not be worthwhile defining new UE procedures supporting this type of carrier. Having that in mind, the cell-specific anchor carriers would be the only carrier type, without the explicit need to introduce the “anchor carrier” notion. The UE-specific anchor carrier definition may still be useful as it would represent the carrier that enables synchronization, access and reliable control coverage for that UE. The UE-specific anchor carrier concept applies only when UE is in connected state.
3 Non-backward Compatible Carriers
Non-backward compatible carriers stand for the type of carriers that are not accessible to LTE UEs, and therefore do not support LTE UEs in idle or connected state. The non-backward compatible carriers give support to after-LTE release (e.g. LTE-A) UEs, providing the new generation specific structure and functionalities. 
The justification for provisioning of non-backward compatible carriers can be found in the potential system performance improvement that can be obtained by the new design that would not be constrained by the backward compatibility issues. The exact new, non-backward compatible features would need to be identified. One possible incentive of defining the non-backward compatible carrier is the introduction of blank subrames (e.g. for the relays use) that would not notably deteriorate the performance experienced by the new release UEs (which would not be the case with LTE Rel-8 UEs).
4 Segments – Extension Carriers
The segments are defined as data extension of the Rel-8 compatible carrier that could be used in a non-backward compatible manner by LTE-A UEs. Alternatively, the segment can be seen as the extension carrier – the carrier that is not operated stand-alone, and must be a part of a component carrier set where at least one of the carriers in the set is a stand-alone-capable carrier.
The significance of a segment is that it enables aggregation of an arbitrary number of resource blocks associated to one component carrier, retaining the backward compatibility of that carrier. For example, consider a frequency allocation of 30 RBs, those RB would be aggregated as a backwards compatible carrier of 25 RBs and 5 additional RBs only visible to LTE-A UEs. Those 5 RBs is what we designate as “segment”. 
An example of the multi-segment structure is showed in Figure 1. The carrier bandwidth is B MHz, where the central B0 MHz is defined in the legacy system information, and Rel-8 UEs would be aware of this part only. The extended carrier bandwidth of B MHz would be conveyed to the LTE-A UEs only. Therefore, the legacy UEs would have a notion of B0 MHz while LTE-A UEs would have a notion of the extended B MHz. Within the central B0 MHz all control and data structure conform to the Rel-8 specifications. The wing segments are just a group of resource blocks that are seen as a bandwidth extension for LTE-A UEs.

The segments provide the capability to transmit data and possibly control channel transmissions without the need to define a new stand-alone carrier. The benefit of having the multi-segment structure within the bandwidth of one component carrier is in the reduced system overhead in terms of the system information and guard bands.
As it is an extension (of a) carrier, the segment is always linked to one carrier and can not be a stand-alone entity. It does not provide synchronization signals, system information or paging, and therefore can not be used for random access or UE camping.
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Figure 1: Single carrier and two segments
5
Summary 
In this document we further elaborated on the carrier classification and use cases of different carrier types. Based on the little overhead incurred from the transmission of system information (MIBs and SIBs), it is recommended that all component carriers provide synchronization signals and system information. 
UE specific anchor carriers enable synchronization, camping, access and reliable control coverage for that UE. Based on the ability to support Rel-8 UEs, carriers can be categorised as backward compatible and non-backward compatible.
Segments (extension carriers) are defined as the bandwidth extensions of a carrier. It allows for arbitrary RB aggregation within one carrier, retaining the backward compatibility for part of the entire carrier bandwidth. As it is an extension of a component carrier, the segment is always linked to one carrier and can not exist stand-alone. It does not provide synchronization signals, system information or paging, and therefore can not be used for random access or UE camping.

We suggest that the following text is captured in TR 36.814:

5.1
Component Carrier Types and Segments
All component carriers shall provide synchronization and system information.
UE specific anchor component carriers enable synchronization, camping, access and reliable control coverage for that UE.

Based on the ability to support Rel-8 UEs, component carriers are categorised as backward compatible and non-backward compatible.

Segments (extension carriers) are defined as the bandwidth extensions of a Rel-8 compatible component carrier. The notion of a segment allows for arbitrary RB aggregation within one component carrier, retaining the backward compatibility in part of the composite component carrier bandwidth. Segment is always linked to one component carrier and can not be stand-alone. It does not provide synchronization signals, system information or paging, and therefore can not be used for random access or UE camping.
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