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1 Introduction
In this contribution, we discuss certain aspects of EPDCCH when operating it on the new carrier type (NCT).

In [1] and [2] the issue of EPDCCH support for some TDD special subframe configurations in Rel-11 is discussed in the context of the NCT and in this paper we share our view on the topic. 

2 Operating EPDCCH on NCT
The UE should not monitor EPDCCH in TDD special subframes of configuration 0 and 5 for normal cyclic prefix (0,4 and 7 in the extended CP case), simply because no DM-RS pattern is defined for these subframes. However, for a legacy carrier, the PDCCH is monitored whenever EPDCCH is not monitored. So on NCT, these DL subframes will be completely empty, and thus wasted. Moreover for some UL/DL configurations, it is not possible to use the DwPTS to schedule the UL in the associated future subframe and thus there will be a significant throughput penalty for TDD. 

As discussed also in [1] and [2] it has to be clarified how to handle this for the NCT given that PDCCH is not supported. As argued in [1], a solution to support DCI transmission for these cases is desired and it would therefore be natural to extend the EPDCCH support by specifying a DMRS pattern also for the TDD special subframe configurations with the shortest DwPTS. 
Assuming DM-RS is supported, EPDCCH can be used in these very short DwPTS (having only 3 OS). However, the number of available RE per PRB pair will be very small (~24 RE) so a modification is needed for these problematic subframes where the number of used PRB pairs in the EPDCCH set is increased. This can be done so that an EPDCCH having N PRB pairs is automatically inflated to utilize QN PRB pairs in a “problematic” subframe where Q is an integer corresponding to the inflation factor. 

3 Conclusions

In this short contribution we have discussed aspects of operating EPDCCH on NCT including support for all TDD special subframe configurations. For the legacy carrier type of LTE a key design goal have always been to have a highly developed TDD support, on the same level as the FDD counterpart. It is much desirable to keep the FDD and TDD performance comparable also for the NCT. We thus propose the following:

Proposal: Specify DM-RS patterns for TDD special subframe configuration 0 and 5 for normal CP as well as 0, 4 and 7 for extended CP to at least support EPDCCH in these problematic subframes.

Proposal: Investigate further how to inflate an EPDCCH set of N PRB pairs to QN PRB pairs in problematic subframes
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