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1 Introduction

The possible support of a Common Search Space (CSS) for E-PDCCH transmissions was discussed for a first time in RAN1#68. A series of advantages and drawbacks for potential use cases were argued and summarized during the discussions. 

This contribution reviews the main use cases for supporting a CSS for E-PDCCH transmissions and the associated advantages. None of the claimed disadvantages is found to be applicable and, given the existing CSS design for legacy PDCCHs, the specification effort associated with the support of a CSS for E-PDCCH transmissions is negligible. 

2 CSS for E-PDCCHs: Use Cases and Tradeoffs
Focus in this contribution is limited to the use cases discussed in RAN1#68 with the understanding that additional ones may exist.
Heterogeneous Networks

In ABS and in (fake) MBSFN subframes, PDCCH transmissions are either not practically possible or severely limited in power and scope. One of the primary motivations for the introduction of E-PDCCHs is to support FDM ICIC which is not possible for legacy PDCCH transmissions and was the primary reason for the introduction of ABS (TDM ICIC) despite a number of associated inefficiencies (e.g. wasted OFDM symbol, residual interference by CRS, limitation of HARQ processes, substantial/complete loss of UL PDSCH resources, etc.). 
When supporting E-PDCCH transmissions for scheduling in ABS, it is clearly desirable to recover all the legacy functionalities, including the ones provided in a CSS, as there is no reason to restrict the support only to DCI formats with CRC scrambled by a C-RNTI. For example, PDCCHs scrambled with a TPC-RNTI should be supported to provide TPC commands for periodic SRS transmissions, non-adaptive PUSCH retransmissions, or SPS PUSCH should be supported as usual. Depending on the ABS pattern, PDCCHs with CRC scrambled with a P-RNTI should also be supported. The same applies for PDCCHs scrambled with an SI-RNTI or an RA-RNTI. 

Fall-back operations can also be supported and the network can perform reconfigurations of TMs or other functionalities in any subframe. Also, although not directly related with a CSS, PHICH transmissions can also be supported thereby allowing full utilization of HARQ processes.
A disadvantage for supporting CSS for E-PDCCHs in this case was claimed to be the duplication of overhead as at least some of the system information needs to also be scheduled by PDCCHs for legacy UEs. However, this disadvantage is not applicable as a CSS for E-PDCCHs does not exist in non-ABS.

Observation 1: A CSS for E-PDCCHs allows legacy operation to be fully re-captured while supporting ABS for het-nets. No signaling duplication is needed. 
Increased CSS Capacity
Conventional cell splitting is not possible for CoMP scenario 4 and the additional control signaling capacity that is required has to be offered by E-PDCCHs. This includes the supply of TPC commands for transmissions of periodic SRS, non-adaptive PUSCHs, and SPS PUSCHs. A UE can be configured whether to receive TPC commands by PDCCH or by E-PDCCH (same as for a UE being configured to receive scheduling assignments by PDCCH or by E-PDCCH) and no duplication of TPC commands exists.  

Observation 2: A CSS for E-PDCCHs allows for essential control signaling capacity enhancements for CoMP scenario 4. 
Forward Compatibility
A key aspect of proper engineering and specifications is to anticipate likely emerging functionalities. For example, this aspect was extensively considered during the DMRS and CSI-RS specifications in Rel-10 and it is now highly beneficial in Rel-11. Otherwise, the specification effort for introducing a new feature under the constraints of backward compatibility typically leads to much larger amount of specification and complexity while also likely being disadvantageous for the legacy operation. 
Likely emerging functionalities in Rel-12 and beyond include the support for MTC UEs and a stand-alone new carrier type. Moreover, in the more distant future, as the amount of legacy UEs decreases the system operation may become more CSI-RS/DMRS centric than CRS centric and rely on E-PDCCHs than on PDCCHs. In all of these cases, support of CSS for E-PDCCHs is required.  

Other Use Cases
Additional use cases were mentioned for supporting a CSS for E-PDCCHs but the three previous ones seem to be the more critical ones and for which the support of a CSS requires trivial specification effort and is not associated with any disadvantages. For example, the need for coverage extensions for the legacy CSS is not nearly as pervasive as the one for the previous use cases and it is likely to also be associated with a non-trivial specification effort.  

Specification of a CSS for E-PDCCHs
Many aspects for the design of E-PDCCH transmissions are not yet concluded but it is reasonable to assume that transmissions of E-PDCCHs in the CSS will be distributed in nature in order to obtain the essential frequency and interference diversity. If the legacy concepts of the CCE aggregation levels and of the tree-based structure for PDCCH candidates are maintained for distributed E-PDCCH transmissions (there seems to be no reason to depart from these concepts), the specification of a CSS for E-PDCCH transmissions follows directly from the legacy one [1, 2] and its completion can be practically immediate. 
3 Conclusions

This contribution considered the use cases and tradeoffs for the support of a CSS for transmissions of E-PDCCHs. Several fundamental use cases and no associated disadvantage were identified.  

Proposal: A Common Search Space is supported for E-PDCCHs.
References:

[1] TS 36.212 v10.4.0
[2] TS 36.213 v10.4.0





















































































































PAGE  
2

