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1. Introduction
In Rel-10, support for cross-carrier scheduling in case of carrier aggregation (CA) has been introduced. One of the main arguments for the introduction of cross-carrier scheduling is to support range extension in heterogeneous deployments as illustrated in Figure 1. By locating the control signaling in the pico layer on one component carrier and not transmitting control signaling on the same component carrier in the macro layer it is possible to receive the control signaling from the pico cell also in the range expansion zone. Note that, an underlying assumption for CA-based heterogeneous deployments (as well as for the non-CA-based approach) is that the two cell layers are subframe aligned (i.e. time-synchronized network operation). 
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Figure 1: Example of CA-based HetNet.

2. Discussion
Assuming time alignment between macro and pico layers, synchronization signals and PBCH transmitted from macro and pico network overlap on the individual carrier. This implies that terminals connected to the pico cell are likely to have problem receiving the synchronization signals and PBCH on f1 in the range expansion zone since the interfering signals of the macro network are received with much stronger power. The same applies to the CRS if they occur on the same subcarriers in the two cell layers. Synchronization signals are essential for initial synchronization and connection to a new cell, including the secondary cell in the range expansion zone. Furthermore, once a cell has been acquired, the synchronization signals and/or cell-specific reference signals are typically used to avoid time and frequency drifting between the base station and the terminal. 
In an FDD system, subframe shifting between macro and pico network could mitigate synchronization signals and PBCH reception problems, but not the CRS reception problems. In a TDD system subframe shifting is not possible since UL and DL subframes must be aligned and in the range expansion zone there will therefore be significant interference from the macro cell layer to a terminal in the range expansion zone connected to the pico cell.
To address this and thereby fully support heterogeneous deployments with (large) range expansion in Rel-10, the terminal need to be able to find and track timing and frequency errors on the secondary cell. Without a solution addressing this problem, there support for CA-based operation with range expansion is limited. One possible solution is, as outlined in [1], to derive the necessary information from the primary cell. 
Note that the same problem of acquiring and tracking time and frequency from synchronization signals and CRS is present also in the case of using range expansion with a single carrier, especially for the case of TDD operation.

Thus, to conclude, unless a mechanism similar to [1] is provided for in Rel-10, the only possibility to exploit a significant degree of range expansion in Rel-10 is to rely on the principle of a single cell ID and remote radio heads as described in [2]. Although the structure in [2] is attractive for many reasons, not only heterogeneous deployments, there are situations when the access to low-latency fiber or microwave backhaul for the purpose of connecting the remote radio heads to the main unit is limited, in which case fallback solutions such as CA or single-carrier HetNet solutions are of interest.
3. Conclusion
Unless a mechanism similar to [1] is provided in Rel-10, the only possibility to exploit a significant degree of range expansion in Rel-10 is to rely on the principle of a single cell ID and remote radio heads as described in [2]. It is therefore proposed to adopt the proposal in [1] for Rel-10 to be able to support range expansion also in deployments where remote radio heads connected with optical fibers are not available.
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