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1 Discussion
In [1], EPDCCH and PRS relations were discussed. This document is intended to summarize the situation of offline discussion.

Several cases of the combination need to be analyzed. 

· Whether PRS bandwidth is equal to system bandwidth or less than system bandwidth.

· Whether PRS and EPDCCH are same CP length or different CP length

· Different types of UE. EPDCCH only capable UE, PRS only capable UE or both EPDCCH/PRS capable UE.

Table 1 describes the combination and corresponding explanations.
Following is assumed. 

· UE is not required to receive multiple CP length.

· UE is not required to receive both PRS and EPDCCH if these PRB pairs are collided.
Table.1 PRS and EPDCCH combinations
	Case
	PRS bandwidth
	CP length
	Observation

	#1
	Equal to System bandwidth
	PRS and EPDCCH are same CP length
	EPDCCH only capable UE: Just to fail EPDCCH when PRS is sent.

PRS only capable UE: PRS is received.

EPDCCH and PRS capable UE: To define the rule or un-specified.



	#2
	Equal to System bandwidth
	PRS and EPDCCH are different CP length
	EPDCCH only capable UE: Just to fail EPDCCH when PRS is sent.

PRS only capable UE: PRS is received.

EPDCCH and PRS capable UE: To define the rule or un-specified.



	#3
	Less than system bandwidth

(= some PRB pairs could be EPDCCH/PDSCH)
	PRS and EPDCCH are same CP length
	EPDCCH only capable UE: To receive EPDCCH/PDSCH

PRS only capable UE: To receive PRS

EPDCCH and PRS capable UE: To receive both PRS and EPDCCH



	#4
	Less than system bandwidth

(= some PRB pairs could be EPDCCH/PDSCH
	PRS and EPDCCH are different CP length
	EPDCCH only capable UE: Just to fail EPDCCH when PRS is sent.

PRS only capable UE: To receive PRS

EPDCCH and PRS capable UE : The support of this case should be excluded in the specification




According to above table, there are multiple alternatives. All are relating to the UE supporting both EPDCCH and PRS.
Alt.1: Do nothing
· UE could be required to have multiple CP length reception. 
· In order not to degrade the performance of PRS, the network has the responsibility EPDCCH is not conflicted with PRS. Subframe pattern of EPDCCH/PDCCH or PRB pairs used for EPDCCH are required to set properly. As described in [1], there are cases the eNB does not know PRS transmission. Larger number of subframe is required to be configured as PDCCH reception even PRS reception is sparse (see Appendix).

Alt 2: Only to specify not to require multiple CP length.
· Multiple CP length issue is solved.

· Difficulty of the PRS/EPDCCH configuration remains.
Alt 3: To specify PDCCH reception when multiple CP length is required.
· Multiple CP length case is solved. 

· This could be viewed as some kind of the optimization. PDCCH could be used for PUSCH transmission.
· Difficulty of the PRS/EPDCCH configuration remains.

Alt 4: To specify not to require multiple CP length. In addition, to prioritize PRS when collision 
· Multiple CP length case is solved. 

· Difficulty of the PRS/EPDCCH configuration solved.
Alt 5: To specify PDCCH reception when multiple CP length is required.  In addition, to prioritize PRS when collision
· This could be viewed as some kind of the optimization. PDCCH could be used for PUSCH transmission.

· Difficulty of the PRS/EPDCCH configuration solved.

Offline discussion concluded alternative 4 is the most reasonable given only to have essential correction.

The specification would be written like following.
· UE may assume that the CP length of the REs to which an EPDCCH is mapped is the same as that of subframe #0.

· UE is not expected to monitor an EPDCCH candidate, if an ECCE corresponding to that EPDCCH candidate is mapped to a PRB pair that overlaps in frequency with a transmission of PRS.
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Appendix

The number of subframes to be excluded from EPDCCH subframes is summarized in the following table, in order for EPDCCH subframes not to overlap PRS subframes, assuming N consecutive subframes are configured for PRS subframes per PRS periodicity.
	
	epdcch-SubframePattern-r11
	subframes to be thinned
	PRS subframes

	FDD
	40ms periodicity
	N subframes per 40ms
	N subframes per 160ms, 320ms, 640ms or 1280ms

	TDD
	20ms
	N subframes per 20ms
	

	
	60ms
	N subframes per 20ms
	

	
	70ms
	N subframes per 10ms
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