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1 Introduction

In the TR36.814, it is stated that: “It shall be possible to configure all component carriers LTE Release 8 compatible, at least when the aggregated numbers of component carriers in the UL and the DL are same. Consideration of non-backward-compatible configurations of LTE-A component carriers is not precluded.” This contribution further discusses backwards compatibility and component carrier structures.
2 Component carrier structures
The above agreement implies that two types of component carriers are considered. 
2.1 Backwards compatible component carrier
This type of carrier should be located on the 100 kHz raster and contain the P/S-SCH and BCH. A main issue is the multiplexing of LTE and LTE-A resources, as they must be supported on a same component carrier. LTE-A UEs could also receive on the LTE resources, but then according to Rel.8 modes. In general, the multiplexing problem is whether TDM or FDM should be used. For TDM, identification of subframe type (e.g, LTE-A, LTE, unicast, multicast etc.) would be needed and it may also complicate the scheduler, on the other hand this principle is used in Rel.8 for multiplexing MBSFN and unicast subframes. FDM would be able to provide whole bandwidth segments that can be optimized for LTE-A, while it incurs that LTE UEs cannot be scheduled on the full component carrier bandwidth. 
Looking further into FDM, a straightforward solution would be to have the LTE resources located in the middle and LTE-A resources constituting segments on the sides [1][2]. Hence, that would facilitate LTE-to-LTE-A resource ratios according to defined LTE bandwidths. Depending on the total component carrier bandwidth, 6, 15, 25, 50, 75 or 100 LTE RBs could be configured. Such a bandwidth partition would be backwards compatible to LTE and only require some extra bandwidth information signalling to LTE-A UEs. However, as LTE-A UEs could access the component carrier through the LTE part, such extra information is not time-critical and does not necessarily have to be in the MIB, and SIB signalling options could be considered as well. Fig. 1a depicts FDM with a small amount LTE RBs (red) and a large amount of LTE-A resources (blue), while Fig. 1b shows FDM with larger amount of LTE RBs. In principle, FDM and TDM could be combined such that TDM is utilized on the central part, shown in Fig. 1c.
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2.2 Non-backwards compatible component carrier
While there have been some arguments that this type of carrier should be introduced to handle certain issues associated with the initial access in asymmetric carrier aggregations [3], there are also proposals for RACH procedure that do not require such carriers, e.g., [4]. Hence, the main motivation for this type of component carrier rather appears to be in a very long-term perspective, where the number of LTE-A capable UEs is much larger than the number of LTE UEs and it would be inefficient to reserve carriers for LTE. Although even in that case, the component carrier type contained in Fig. 1a with a small LTE FDM part could be a solution.
If this type of carriers will be supported, it needs to be accessed by LTE-A UEs only and it has been suggested that a new SCH must be designed for LTE-A [2]. That solution does not appear attractive considering it could be possible distinguish a dedicated carrier without changes to the SCH. There are in fact a number of ways to identify a non-backwards compatible component carrier already in place, not requiring a new SCH. For example, the 2 spare DL bandwidth values in the MIB were removed by RAN2 for Rel.8, implying that if the corresponding 2 code points are received by the Rel.8 UE, it will regard it as essential system information is missing, consider the component carrier barred and exit. Non-backwards compatible carriers could therefore be identified with current signalling of Rel.8. Hence, this type of component carrier could also contain the SCH from LTE. 

A number of contributions have shown preference for keeping the SCH on all component carriers, e.g., [4], and we believe that is also desirable if non-backwards compatible component carriers are to be introduced.
3 Anchor carriers 
One purpose of an anchor carrier is to let UEs monitor only one component carrier as much as possible which would be power efficient. Upon activation of additional component carriers, several PDCCHs may be received [5]. Another use for anchor carrier, in particular for asymmetric aggregations, could be to base implicit resource allocations in, e.g., the PUCCH, on the transmissions in the anchor carrier [6]. There have also been discussions that only anchor carriers should carry the full set of control channels, while other component carriers have restricted control functionality and camping capability. 
As different LTE-A UE categories are foreseen, having different carrier aggregation capabilities, UE-specific carrier aggregation must be supported [1][7]. Two options can be envisaged for anchor carrier:


Option 1: UE-specific carrier aggregation and UE-specific anchor carrier


Option 2: UE-specific carrier aggregation and cell-specific anchor carrier

Option 1 is inline with the purpose of UE-specific aggregation and allows for flexible allocations of component carriers in a cell, providing means for load balancing and interference control. Option 2 implies more restrictions where essentially the anchor carrier has to be part in every UE’s aggregation. 

UE-specific carrier aggregation is further restricted if certain component carriers do not contain all control channels, as that would limit the aggregation options. From that point of view, it is desirable that any component carrier can be part of UE-specific aggregations, and in that case the main purpose of anchor carriers may not be to reduce signalling overhead.    
4 Conclusions
Resource multiplexing: Multiplexing of LTE and LTE-A resources within a component carrier can be performed by FDM and the resource ratio could be straightforwardly configured according to the defined LTE bandwidths.
Synchronization channel: There is no need to introduce a separate SCH for LTE-A for facilitating non-backwards compatible component carriers, if such carriers are to be supported. 
Anchor carrier: Carrier aggregation should be UE-specific and anchor carriers should not preclude such operation. 
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