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1 Introduction
For the EPDCCH, a UE-specific search space (USS) was agreed. The EPDCCH transmission in the USS can either rely on beamforming, or use some form of diversity. 
Being unable to detect the EPDCCH prevents the UE from receiving its uplink grants and downlink assignments. Thus, ensuring that the UE can accurately receive its grants and assignments is paramount. In that sense, it might be useful to have a fallback operation for the EPDCCH. A fallback operation for transmitting the UL grants and DL assignments, which is known in advance by both the UE and eNB, can be used when it becomes apparent to the eNB that the regular EPDCCH transmissions are not received correctly.
At RAN1#70, the following agreement was reached: 

· An ePDCCH set is defined as a group of N PRB pairs

· Working assumption: N = {1 for localised (FFS), 2, 4, 8, 16 for distributed (FFS), …} 

· A distributed ePDCCH is transmitted using the N PRB pairs in an ePDCCH set

· A localized ePDCCH shall be transmitted within an ePDCCH set

· FFS whether a localised ePDCCH can be transmitted across more than one PRB pair

· K ≥ 1 ePDCCH sets are configured in a UE specific manner

· …
· PRB pairs of ePDCCH sets with different logical ePDCCH set indices can be fully overlapped, partially overlapped, or non-overlapping. 

According to above agreements, both localized and distributed EPDCCH transmissions may be selected in a given subframe. In this contribution, the merits of having a fallback operation are discussed, and design principles for such an operation are given, taking into account the latest agreements.
2 Discussion
For EPDCCH, there are following reasons to use fallback operation.

· EPDCCH reconfiguration procedure
· In the EPDCCH reconfiguration procedure, some parameters for the EPDCCH, such as parameters for EPDCCH sets configuration, may be changed. In this procedure, there may be some subframes where the UE has ambiguity while searching for the EPDCCH according to the correct EPDCCH parameters.

· Unreliable conditions by the regular transmission mode
· For PDCCH, the fallback operation for PDSCH/PUSCH transmissions is ensured by having the UE always attempting to decode DCI format 1A/0 in the UE-specific and common search spaces. In case of deteriorating conditions, the eNB should revert to the fallback DCI format for PDSCH transmissions. For instance, a UE may initially be using TM9 for PDSCH, thus receiving downlink assignments with DCI format 2C. However, if changes in the mobility conditions make using TM9/DCI 2C impractical, the eNB switches to DCI format 1A, and uses a simpler transmission mode for the PDSCH. Since the UE always attempts to decode DCI 1A, assuming that the radio conditions are good enough, the UE will receive PDSCH. For EPDCCH, a similar problem exists.
· Improved reliability for receiving a small size DCI format. Some DCI formats, such as format 2C, are 10 to 20 bits longer in size compared to DCI format 1A/0, and require a better operating point, typically 1 dB, to be received correctly. With a fallback DCI format, the eNB can ensure reliable transmissions of control information.
· Resources for fallback operation on the PDCCH common search space. Even if one/two (e)CCEs are needed for reliable transmissions, the minimum CCE size on the PDCCH common search space is 4 CCEs. For systems that are limited in control channel resources, the use of the PDCCH common search space may reduce system capacity. 
There are two possible ways of addressing this problem:
· Option 1: have a fallback DCI format for the EPDCCH.
· Option 2: fallback on the PDCCH, and use the PDCCH fallback DCI format.
Based on the current agreement, UE does not monitor the UE-specific search space of PDCCH in the subframes configured to monitor EPDCCH.  Hence Option 2 would be to fall back in the PDCCH common search space. Option 1 would work if on a given subframe the UE is configured to monitor the distributed EPDCCH. For this reason, our proposal is as follows:
· A fallback operation is defined for the EPDCCH
There are several issues associated with defining a fallback operation. First, the UE must know where to find the resources to locate EPDCCH transmissions using the fallback operation. Second, the UE must know the DCI size. 

As stated earlier, it is also necessary to agree on which DCI format to use for fallback. DCI 1A is relatively short (a maximum of about 40 bits), and is also the same size as a DCI 0 uplink assignment. Furthermore, since the PDCCH uses DCI 1A for fallback, in order to minimize the changes, we propose to use DCI 1A as well for the EPDCCH fallback operation.

· DCI format 1A is used for EPDCCH fallback operation.
Finally, the resources (location, scrambling code, etc.) used for transmitting the EPDCCH in fallback operation must be determined a priori. Considering EPDCCH CSS will not be introduced in Rel.11, the fallback resources should be on the PDCCH common search space since its resources are also known to the UE (unlike the EPDCCH USS, whose resources are UE-specific) if fallback operation is on PDCCH. Also, assuming that the fallback DCI for EPDCCH is restricted to the common search space of the PDCCH, one benefit is that fewer blind decodings may be needed. Furthermore, a UE needs to monitor at least one fallback area to receive assignment such as paging, SIB, etc. However, given the limitations of the PDCCH CSS (small number of CCEs, use of high aggregation levels), it should also be possible to fallback in the distributed EPDCCH area.
· The EPDCCH fallback mode is transmitted in the PDCCH common search space or the distributed EPDCCH area.
3 Conclusion
In this contribution, it was explained why a fallback operation is desirable for the EPDCCH. Design principles for such an operation were also given. Our conclusions are summarized below:

· A fallback operation is defined for the EPDCCH
· DCI format 1A is used for EPDCCH fallback operation.
· The EPDCCH fallback DCI is transmitted in the PDCCH common search space or in the distributed EPDCCH area.
