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1  Introduction
In Rel-11, an enhanced physical control channel (EPDCCH) is introduced to improve the capabilities and performance of the control channel. In this contribution, we share our views on the starting symbol for EPDCCH.
2  Starting Symbol for EPDCCH
The staring symbol of legacy PDCCH is the first symbol of the subframe and the number of symbols occupied by PDCCH is indicated by the CFI. After acquiring the CFI carried on PCFICH, the physical resource of PDCCH is determined and then the DCI for each UE can be obtained through blind decoding. In the frequency domain, different from the design of legacy PDCCH which occupies the whole channel bandwidth, EPDCCH is frequency-multiplexed with PDSCH in a PRB-pair-level base to obtain frequency dependent scheduling gain. In the time domain, EPDCCH occupies a part of first slot and the whole second slot in a subframe. To obtain the scheduling information carried on EPDCCH, it must determine the physical resource of EPDCCH first and then perform the blind detection similar to the legacy PDCCH. The PRB pairs contain search space for EPDCCH can be configured from higher layer [1]. However, how to configure the starting symbol for EPDCCH is FFS.
In this contribution, we provide three possible methods to configure the starting symbol for EPDCCH.
Method 1: Fixed starting symbol for EPDCCH
The simplest way is to assume the starting symbol for EPDCCH is fixed, e.g. start from the third symbol in the first time slot in a subframe. However, the physical resource will be wasted if the number of symbols occupied by PDCCH is less than three.
Method 2: Using PCFICH

Another possibility is to use PCFICH to indicate the starting symbol for EPDCCH. The first symbol available for both PDSCH and EPDCCH depends on the number of symbols used by legacy PDCCH. As for PDSCH transmission in Rel-10, the starting symbol for PDSCH is determined by PCFICH. Hence, a UE can determine the starting symbol for EPDCCH by detecting the PCFICH. By using this method, no physical resource is wasted as the EPDCCH starting symbol can be determined dynamically. However, the PCFICH is not always reliable.
Method 3: Configured by higher layer signaling
Considering the scenario of CA-based heterogeneous network as shown in Figure 1, Macro eNB and Pico eNB share two downlink CCs, denoted as CC1 and CC2. The Macro eNB uses CC1 at high power and CC2 at reduced power, and the Pico eNB uses both CCs at low transmit power. The transmission of Macro eNB on CC1 would induce interference to the Pico eNB, and therefore it is beneficial for the Pico eNB to utilize PDCCH on CC2 to perform cross-carrier scheduling for PDSCH transmissions on CC1. To facilitate this, the Macro eNB can prevent from transmitting PDCCHs on CC2, instead using CC1 with cross-carrier scheduling to schedule PDSCH on both CC1 and CC2. However, in this case, the UE in Pico eNB can not detect PCFICH in CC1 reliably due to strong interference caused by the transmission of PDCCH from Macro eNB in CC1. Therefore, to preclude the possibility of incorrect PCFICH, it is desirable to introduce a reliable way to indicate the starting symbol for EPDCCH. Similar to the parameter pdsch-Start used to indicate PDSCH starting symbol in cross-carrier scheduling, the starting symbol for EPDCCH can be configured by high layer signaling. However, the drawback of this method is that the semi-static higher layer signaling does not have the full flexibility of the dynamic approach as method 2.
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Figure 1. A CA-based heterogeneous network with Marco eNB and Pico eNB sharing two CC.
From the above discussions, the method of fixed starting symbol for EPDCCH is precluded due to the inefficient utilization of physical resource. The other two methods have their own advantages and it is desirable to utilize them for different situation. For example, in the Pico eNB as shown in Figure 1, a UE can read PCFICH for the EPDCCH starting symbol in CC2 while higher layer signaling is used to indicate the position of EPDCCH starting symbol in CC1. 
Proposal: The position of EPDCCH starting symbol can be either indicated by PCFICH or higher layer signaling.
3 Conclusions 

In this contribution, we discuss the issue of starting symbol configuration for EPDCCH, and our proposal is as following:
Proposal: The position of EPDCCH starting symbol can be either indicated by PCFICH or higher layer signaling.
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