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1 Introduction
One of the main requirements and challenges for LTE-A systems is the backward compatibility support of LTE systems.  From the LTE-A eNodeB’s perspective, being backward compatible implies simultaneous support for both LTE UEs and LTE-A UEs [1].  In addition, LTE UEs served by LTE-A eNodeB can operate without any changes to its configuration or capability.
The possibility of new DCI formats for LTE-A has been raised in numerous papers [2[3][4]. Whilst ideally LTE Rel-8 DCI formats should be reused for LTE-A control signalling, new DCI formats for LTE-A may be needed for control signalling of advanced features. Note that new DCI formats may not necessarily mean an increase in the blind decoding attempts that an LTE-A UE has to perform as the LTE-A UE may be exempted from detecting some of the legacy DCI formats at the same time.  

In this paper, we propose that methods to distinguish between LTE and LTE-A DCI format be studied.

2 Distinguishing LTE and LTE-A DCI formats.  
Currently in LTE, the downlink control information for each DL UE connection is contained within the DCI packet of the PDCCH channel.  Each DCI format’s CRC is masked by the unique RNTI thereby enabling multi user separation (i.e. each UE can distinguish the PDCCHs intended for it by blindly decoding using the RNTI).  
Furthermore, the UE also has to blindly decode the format of the DCI transmitted by determining the size of the DCI (except for DCI format 0 and 1A whereby one differentiation bit is used to distinguish them).  By distinguishing between DCI formats, the UE is able to extract information such as:

· resource block assignment

· HARQ information (process number, new data indicator, redundancy version)

· Modulation and coding scheme

· Power control information

· Uplink resource allocation

· Precoding information

As LTE-A introduces new technologies the control signalling must also support such advancements.  To do so, new DCI formats may need to be designed.  Although such details are far from being discussed now, it is imperative that some issues concerning the design be highlighted and considered in subsequent meetings.
In our view, reusing the LTE Rel-8 philosophy in distinguishing the DCI formats for LTE-A (i.e. LTE-A DCI formats have a unique set of sizes thereby distinguishing LTE-A DCI formats from LTE DCI formats) has the following pros and cons: 
· Pros: Allows simple backward compatibility as LTE UEs will not be able to detect the LTE-A PDCCHs.
· Cons: Restricts the design of future DCI formats to use different sizes than LTE.  This could potentially lead to some inefficient signalling as extra bits may have to be added simply to maintain a unique size that is not used by LTE. Careful checking during specification development is also needed to ensure that the sizes of LTE and LTE-A DCI formats are not the same coincidentally. 
Our view is that the identified cons above warrant a study on a new method to distinguish between LTE-A and LTE DCI formats. It is recommended that new methods to distinguish between LTE-A and LTE DCI formats be studied in RAN1.
3 Conclusion
In this contribution, issues surrounding the detection of DCI formats were discussed. It was proposed that methods to distinguish between LTE-A and LTE DCI formats be studied in RAN1.
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