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Introduction 

The new work item on CA includes study of additional carrier types including non-backwards compatible elements for CA. This contribution discusses some additional carrier types for Rel-11.

Background
In Rel-10 two additional carrier types (with non-backwards compatible elements) were discussed [1,2,3]. 

· Extension Carriers

· Carrier Segments 

The main characteristics (considered by RAN1) for these carrier types were described in [2]. These carrier types were also discussed in RAN4 and they concluded that only Rel-8 backwards compatible carriers should be considered for Rel-10. They also suggested that additional carrier types could be considered for Rel-11.  

In RAN1#65, RAN1 discussed CA-based HetNet deployments (with large bias [4,5,6,7,8,9]) and concluded that Rel-10 CA-based HetNet with cross-carrier scheduling works with moderate CRE biases (up to at least 6dB) and operation with larger biases can be studied for Rel-11. Additional carrier types such as extension carriers along with cross-carrier scheduling can be used for improving performance of CA based Het-Nets.

Discussion
Design for additional carrier types should provide tools that would allow aggregation of spectrum that is either difficult to use or not usable with Rel 8/9/10 based transmission structure. Examples include spectrum with small duplex spacing for which wideband CRS-based transmission structures are not suitable, usage of un-licensed spectrum, and spectrum that can be dynamically shared with other RATs. Improving performance for CA-based HetNets is another use case for studying additional carrier types.

Non-backwards compatible carriers such as extension carriers need not support all DL control channels and signals present in LTE Rel8/9/10. However, some necessary signalling such as synchronisation signals for time and frequency tracking at the UE and, reference signals for measurements should be still transmitted by the eNB to the UE before data transmission can commence on the extension carrier. Unlike a backwards compatible carrier, these signals can be transmitted on an as-needed basis, i.e. these signals can be transmitted only when the eNB decides to configure at least one UE in the cell to use extension carrier resources.

With regard to transmission of system information (MIB and SIBs), the backwards-compatible carrier (Pcell) aggregated to the extension carrier can provide necessary control/system information required to access extension carrier resources. This can be implemented via existing Rel-10 carrier aggregation signaling mechanisms.  The Pcell can provide further assistance to the UE by providing information on how to acquire synchronization signals on the extension carrier. For example, the Pcell can indicate the time-frequency resources where P/S-SCH is transmitted on the extension carrier. In some special cases of non-backwards compatible carriers (e.g. carrier segment or intra-band contiguous CA), it is possible for the UE to assume the same timing for the non-backwards compatible carrier and the Pcell. 

While wideband broadcast reference signals such as CRS need not be continuously transmitted on the extension carriers, some form of reference signal transmission is needed to allow for UEs to generate and report measurements to an eNB for configuring/scheduling extension carrier resources. Data transmission on the extension carriers should preferably be DMRS based and data scheduling can be similar to Rel-10 cross-carrier scheduling of Scell PDSCH. Alternatively, given the E-PDCCH discussions for Rel-11, the eNB may schedule Pcell data using PDCCH on Pcell and extension carrier data using E-PDCCH sent on the extension carrier. Unlike legacy carriers, PDSCH on extension carriers can span all the symbols of the subframe. Figure 1, illustrates the alternatives. 
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Figure  1 - Scheduling options for additional carrier types

Option  2

(EPDCCH based)


Conclusions
Additional carrier types for Rel-11 CA were discussed in this contribution. It is proposed that RAN1 consider non-backwards compatible component carriers such as extension carriers for allowing aggregation of spectrum that is either difficult to use or not usable with Rel 8/9/10 based transmission structures. Examples of such scenarios include spectrum with small duplex spacing for which wideband CRS-based transmission structures are not suitable, dynamic sharing of spectrum resources with other RATs and usage of un-licensed spectrum. Improving performance for CA-based HetNets is another use case.
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