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1. Introduction

A UE configured to monitor EPDCCH needs to know the possible region of its USS, in which EPDCCH could be located. At first, the region is configured by OFDM starting symbol where EPDCCH region begins. There are several methods to indicate EPDCCH starting symbol, we discuss them and principles in this contribution.
2. EPDCCH starting symbol indication

Starting symbol of EPDCCH needs to be determined such that eNB and UE have the same understanding on it. One possibility is to use PCFICH as same as legacy UEs, which means that EPDCCH starts at the OFDM symbol indicated by PCFICH. This option is beneficial in that the EPDCCH starting position can be determined dynamically when PCFICH detection is reliable. We note that this option is especially suitable for PCell where the EPDCCH configured UE monitored CSS in PDCCH which requires PCFICH detection first.


On the other hand, PCFICH detection may not be reliable in some cases. One typical scenario is CA-based HetNet illustrated in Figure 1. Here, two component carriers are defined on the frequency f1 and f2, each of which is configured as PCell in Macro eNB and pico eNB, respectively. In order to protect the CSS of pico eNB defined on f2, Macro eNB blanks PDCCH in its SCell thereby enabling a pico UE located in the “extended pico cell range” to read its CSS. In this case, the UE cannot detect PCFICH in its SCell reliably due to strong interference from MeNB PDCCH in f1, so some other solution is needed to identify the starting location of its EPDCCH in SCell which can be protected from inter-cell interference by applying frequency-domain ICIC. One simple way is to indicate the starting symbol by higher layer signaling similarly to the PDSCH starting symbol in cross-carrier scheduling. Similarly to PCFICH, the UE, which is not able to read PCFICH, cannot detect PHICH also since PHICH is located in the same region with PCFICH. The natural solution for this PHICH detection problem is to skip PHICH detection if the EPDCCH starting symbol index is provided by higher layer signaling. Further discussion on the PHICH monitoring issue can be found in [2]. In addition to the above-mentioned CA-based HetNet scenario, the higher layer configuration of the EPDCCH starting symbol is beneficial in non-CA-based NetHet scenario as well. To be specific, a UE which suffers from strong interference from Macro eNB is still able to read its control channel even in non-ABS if the EPDCCH starting symbol is configured by higher layer signaling and the corresponding EPDCCH PRBs are protected by the frequency domain ICIC.

As each of the two options has its own benefit and use case, it is desirable to allow the configurability between the two options. For example, a UE can be configured to read PCFICH for the EPDCCH starting location in a component carrier while semi-static indication is provided via higher layer signaling for the EPDCCH starting location in another component carrier. In addition, it is also possible to use subframe-specific configuration for EPDCCH starting location indication because different PDCCH length (e.g., due to the difference in MBSFN and non-MBSFN subframes) can be applied to different subframes and the readability of PCFICH can be different according to the ABS configurations.

Moreover, in contrary to PCFICH, higher layer indication signal could be EPDCCH set-specific. For example of multiple EPDCCH sets from multiple eNBs in CoMP scenario, the starting position of each set could not be the same. Therefore it is possible to indicate EPDCCH location for each EPDCCH set by EPDCCH set-specific manner in case of RRC indication.

Proposal 1: The position of EPDCCH starting symbol is indicated by PCFICH or higher layer signaling.
Proposal 2: The EPDCCH starting symbol indication is configured for each EPDCCH set in each subframe in each component carrier.
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Figure 1. An example of CA-based HetNet with EPDCCH and its frequency ICIC

3. Conclusions


We discuss EPDCCH starting symbol indication by PCFICH and RRC signal. Also, it is desirable to change the method dynamically according transmission scenario or subframe structure. As the above, the proposals are following:

Proposal 1: The position of EPDCCH starting symbol is indicated by PCFICH or higher layer signaling.
Proposal 2: The EPDCCH starting symbol indication is configured for each EPDCCH set in each subframe in each component carrier.
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