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1. Introduction

In RAN1#69, many contributions discussed about the structure of E-CCE and E-REG, there were diverse proposals on exact RE mapping, E-CCE/E-REG structures, and multiplexing etc. 
In this contribution, we provide our views on E-CCE and E-REG structures.

2. Discussion
2.1. Simulation on E-CCE location
Figure 1 show the simulation results of PRB edge E-CCE and PRB center E-CCE, REs in an E-CCE are localized in consecutive sub-carriers, each containing 36 REs. Detailed simulation assumptions can be found in appendix.
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Option 1: AL1, E-CCE start at subcarrier 1

Option 2: AL1, E-CCE start at subcarrier 5


Fig.1 Comparison between PRB center and PRB edge E-CCEs
It can be seen that the BLER performance difference between PRB edge and PRB center E-CCEs is marginal. 
2.2. E-CCE and E-REG structures

In figure 2, an example of UE specific search space is shown where the 4 PRB pairs are distributed in the system. For the sake of simplicity, other signals in the PRB pair except for DMRS are not shown. In this example, a PRB pair is split into 4 E-CCEs in FDM manner for localized transmission. For distributed transmission, a PRB pair is split into 16 E-REGs, each localized E-CCE contains 4 E-REGs. In the figure below, E-REGs with same color from 4 PRB pairs make a distributed E-CCE.  
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Fig.2 E-CCE and E-REG structure
Benefit of FDMed localized E-CCEs in a PRB pair is that power boosting can be applied when there is/are unused E-CCE/s. In the figure above, an E-REG is spread uniformly within a localized E-CCE which is beneficial in terms of uniform puncturing of REs in presence of legacy PDCCH and other signals. Defining E-REGs for distributed transmission within a localized E-CCE can also benefit from power boosting when there is/are unused E-CCE/s and same DMRS association rule can be applied for both localized and distributed E-CCEs [3].
3. Conclusion
In this contribute we discuss the E-CCE structure for localized transmission, and show with simulation that its location in a PRB doesn’t change the performance significantly. We also discuss how E-REGs are mapped within a localized E-CCE. Thus we propose:
The localized E-CCEs are FDM multiplexed in a PRB pair, 4 E-REGs are mapped in a localized E-CCE.
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Appendix: 

	Parameter 
	Value 

	Transmission mode 
	Localized E-PDCCH, 
precoding based on PMI feedback 

	Sub-band for CQI reporting 
	6 PRBs 

	PMI feedback granularity 
	Wideband 

	PMI/CQI reporting delay 
	10 ms 

	PMI/CQI  reporting periodicity 
	10 ms 

	DCI formats and payload 
	DCI Format 2c  i.e. 45 bits + 16 CRC bits 

	Aggregation level 
	1 

	Size of  one CCE 
	Option 1: 36 REs starting from the first subcarrier 
Option 2: 36 REs starting from the fifth subcarrier 

	Number of allocated E-PDCCH clusters 
	4 E-PDCCH which are evenly distributed in the system bandwidth 

	DMRS configuration 
	DMRS port 7 

	Channel estimation algorithm 
	CSI-RS: practical 2-D MMSE channel estimation 
DMRS: practical 2D-MMSE channel estimation on a per PRB pair basis 
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