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1. Introduction
Control signalling overhead reduction is identified as one of the potential solution for spectral efficiency improvement in small cell. In this contribution the potential impact to control signalling overhead has been summarized.
2. Discussion
During the requirements[1] discussion the small cell has been identified to be deployed in both dense and sparse scenarios. There is little number of users in the sparse scenario and the PDCCH is likely to be only assigned at the first symbols. It’s possible to schedule with a larger scale either in time or frequency domain to improve the spectral efficiency. 
2.1 Multi-TTI Vs. Cross subframe scheduling
As OFDM facilitates time - frequency scheduling, there are two candidates including multi-TTI scheduling and cross subframe scheduling to reduce the control signalling overhead to improve the spectral efficiency. 
As in [1] the small cell UE is usually expected to move with low to medium speed from 3KM/H to 30KM/H. As analyzed in [2] the low-speed UE could benefit from a really highly time-correlated channel and Multi-TTI scheduling could be considered as a candidate to reduce the control signalling overhead. With the channel model in [3] coherent channel bandwidth in small cells is expected to be larger than that in macro cell and the cross subframe scheduling could be considered as a candidate to reduction the overhead. 
Multi-TTI scheduling could provide time diversity gain but will loss some flexibility. A multi-TTI scheduling assignment/grant contains the scheduling decision for a UE to receive or transmit data involving multiple TTIs. It has the advantage of reduced scheduling signaling overhead. However.  it comes at the cost of reduced dynamic scheduling flexibility. The scheduling restrictions caused by multi-TTI scheduling can degrade the system performance and adaptability to changes in the radio environment and the traffic load/buffer levels. 
Cross subframe scheduling could provide frequency diversity gain and won’t lose the scheduling flexibilty. Therefore, cross subframe is proposed to be the starting point for the control signalling overhead reduction study.
2.2 Backward compatibility
As identified in the requirement study small cell may provide a promising way for hotspot deployment. After deployed a small cell it may serve quite a number of former release UEs and backward compatibility seems really important. The former release UE should be able to work properly with PDCCH/ePDCCH and control signalling improvements should not have any negative impact on legacy control signalling. 
2.3 Other impact
As in sparse deployment, a small cell may have very small number of user. With the potential overhead reduction scheme there might no PDCCH for some subframes and PDSCH could be assigned for the 1st OFDM sysmbol. As pointed in [4] PDSCH transmitted in first symbol will decrease the total demodulation performance. To solve this issue cell specific RS maybe used jointly with re-designed DMRS to improve the overall performance. 
3. Conclusion

In this contribution some issues of the control signalling overhead reduction have been discussed and the following proposals have been made:
Proposal 1: Cross subframe is proposed to be the starting point for the control signalling overhead reduction study.
Proposal 2: Control signalling improvements should not have any negative impact on legacy control signalling.
Proposal 3: The performance should be maintained when the PDSCH is assigned at the 1st symbol.
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