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1 Introduction
This contribution gives more detail on the definitions of eREG and eCCE. The design is based on previous performance study. 
2  The definitions of eREG and eCCE
Serveral aspects are considered in the definition.
eCCE size directly associate to aggregation unit. In legacy PDCCH, 36 RE is use as CCE size constantly for all configurations. Since PDCCH is reserved from data, fixed size of CCE works in Rel-8. However this is not a perfect practice in latter stage with consideration of PHICH. It also results unused REs in control region. For ePDCCH have to use PRB as resource granularity, it is natural to define eCCE based on PRB grid. This get inline with PDSCH and the channel estimation can be more aligned with PRB. Further, the table 1 should various configuration have to be considered and an allocation on top of PRB grid can be better dealt with those. 
	
	Number of RE
	DMRS port
	DMRS RE 
	Available RE

	Normal CP
	168
	7,8,9,10
	24
	144

	Extended CP
	144
	7,8
	16
	128


Table 1 Available Res for Normal CP/Extended CP RE 
In general eCCE should compose by eREG. The decision of introducing eREG is basically depend on how distributed transmission is structured and how diversity transmission is supported.
For Aggregation Level = 1, distribution transmission of eCCE should require at least 2 eREG. However, it should be discussed whether the AL need support distributed transmission. Higher ALs can simply distribute among eCCE in different PRBs. For SFBC, the eREG should be based on RE-Pair, with consideration of orphan RE in different configurations. CDM scheme can be considered to further improve the spectrum efficiency.  
There are few options for defining the eREG: 1) OFDM symbol based; 2) Slot/Frequency based; 3) Pure frequency based. Those are illustrated as following:
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Figure 2.1 OFDM symbol based 
In the option 1, the eREG is numbering frequency first in OFDM symbol to further compose eCCE. 
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Figure 2.2 Slot/Frequency  based

[image: image3.emf]Port 7/8

Port 9/10

eREG1

eREG2

eREG3

eREG4


Figure 2.3 Pure frequency based
Proposal: 
1） eCCE size should be based on division of PRB grid. 
2） Definition of eCCE/eREG should be same for all configurations to mitigate standard impact. 
3） The introduction of eREG is based on how the frequency/transmit diversity is supported.
3 The definitions of ePDCCH search space
Search space is defined as set of eCCEs. The figure 3.1 and 3.2 shows the example that 1 eCCE is only with in 1 PRB.  For localized mapping, 2 PRB can give 14 candidates in AL=1, 2, 4. For distributed mapping, 7 candidates can be give in AL=2, 4, 8. 
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Figure 3.1 Localized mapping on PRB set 
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Figure 3.2 Distributed mapping on PRB set
Further, UE can have different configurations in same set of PRB, to balance the candidates.  Figure 3.3 & 3.4 show localized and distributed mapping with 2 configurations. An eCCE in the examples is still only carried by 1 PRB. 
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Figure 3.3 Localized mapping with 2 configurations in PRB set 
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Figure 3.4 Distributed mapping with 2 configurations in PRB set
It can be extend to more general cases by introducing eREG to distribute eCCE into different PRB. However, this enhancement depends on the transmission schemes finally chose. We should also decide if the AL=1 should always support frequency diversity.
4 Conclusion

In this contribution, we discussed the definitions of eREG and eCCE. We propose:  

1） eCCE size should be based on division of PRB grid. 

2） Definition of eCCE/eREG should be same for all configurations to mitigate standard impact. 
3） The introduction of eREG is based on how the frequency/transmit diversity is supported.
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