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This document tried to capture the outcome of the comparison of eREG mapping options. Although this document is submited as single company just because of the lack of time to check the contents, we appreciate the comment for the improvement from multiple companies.
Options of eREG size options: 

· eREG definition:

· Option 1) A PRB pair is divided into 16 eREGs in both normal and special subframes and for normal and extended CP regardless of the presence of other signals
· Option 2) A PRB pair is divided into a variable number of eREGs, each consisting of 4 REs that are unused by other signals, where the number of  eREGs in a PRB pair depends on the number of REs used by other signals

· Option 3) A PRB pair is divided into a number of eREGs, each consisting of 4 REs, where the number of eREGs in a PRB pair depends only on the subframe type (and for a given subframe type, the number of eREGs does not depend on the presence of other signals)

	
	Option 1

16 eREGs per a PRB pair always
Available RE or not is not taken into account

	Option 2

eREG size is 4

Only available REs are used 
	Option 3

eREG size is 4

fixed mapping regardless of subframe types.
Available RE or not is not taken into account


	eREG size variation depending on normal or extended CP
	eREG size is 8 or 9 for Extended CP and Normal CP respectively 
	eREG size always 4
	eREG size always 4

	RE-eREG mapping
	fixed independently of presence of other signals
	variable depending on presence of other signals
	fixed independently of presence of other signals

	eREG-CCE mapping
	Limited number of mapping relations, 
	Rel-8 mapping can be reused.
Large number of eREG-CCE mapping relations.
	Limited number of eREG-CCE mapping relations.

	Localized mapping
	Same RE-eREG mapping

can be reused.

Realized by having different eREG-CCE mapping
	Same RE-eREG mapping

can be reused.

Realized by having different eREG-CCE mapping (if eREG is introduced)
	Same RE-eREG mapping
Different eREG-CCE mapping
 

	The number of available REs/eREGs for one eCCE
	Variation depends on available REs

A eCCE is consisting from 4 eREGs or 8 eREGs depending on the overhead
	always 36 REs by using 9 eREGS
	Variation depends on available REs

A eCCE is consisting from 4 cases of variation depending on subframe type (CP, normal/special)

	Can an eCCE be equally divided into an even number of PRB pairs?
	Yes
	No
	No

	Diversity order in aggregation level 1
	maximum 4 
	maximum 9


	maximum 9


	Required SINR for certain BLER for aggregation level 1 when same level of spatial diversity is used.
	Generally worse than option 2/3 because of maximum diversity order is limited to 4
	Best in case frequency diverstiy order is more than 4
	Best in case frequency diversity order is more than 4

	Link adaptation using wideband CQI report
	Modest because of maximum diversity order is limited to 4
	Best in case frequency diverstiy order is more than 4
	Best in case frequency diverstiy order is more than 4

	Forward compatibility for ePHICH/ePCFICH/etc. introduction if Rel-10 is reused
	Not Compatible
	Compatible
	Not Compatible

	Avaliable REs to transmit ePDCCH are same for all eREG/eCCEs
	No
	Yes
	No

	Amount of re-use of PDCCH specification
	Less
	More
	Less

	Amount of re-use of PDCCH design/implementation
	Less
	More
	Less

	The number of PRBs used for ePDCCHs
	Limited numbers of total PRBs are  used.
	Limited numbers of total PRBs are  used.
	Limited numbers of total PRBs are  used.

	A PRB is shared by localized and distributed with orthogonal manner
	Easy
	Some says easy and some says difficult


	Easy

	Unused REs
	None
	Maximum of 2 REs may not be used per PRB pair. On average, 1 RE is not used per PRB pair 
	None

	Opportunistic wideband closed loop beamforming for distributed transmission
when eREG level AP coordination is supported.

Note: if RE level AP coordination is supported, there is no difference.
	More chance for the same control load since one distributed eCCE consists one eREG per PRB pair thus only consumes one AP per PRB pair
	FFS depending selected precoder cycling method 

	FFS depending selected precoder cycling method 



	Potential to coordinate inter-cell interference within the control region without increasing the PDCCH blocking probability
	Yes and interference can be coordinated in finer granularity such as one localized eCCE if eCCE-to-eREG mapping is the same across neighboring TPs.
	FFS depending on whether  eREG-CCE mapping is randomized per cell
	Yes and interference can be coordinated in finer granularity such as one localized eCCE if eCCE-to-eREG mapping is the same across neighboring TPs. 

	
	
	
	



