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1. Introduction

In email discussion after RAN1 #71 meeting, the exact DMRS AP-to-RE association for distributed E-PDCCH transmission are discussed with no consensus, the association methods can be categorized as three options:

· Option 1: All REs within an EREG are associated with one of two APs in an alternating manner without the consideration of colliding signals (PDCCH, CRS, and CSI-RS), the starting AP for the first RE in each EREG is same, as captured in current 36.211 CR [1].

· Option 2: All REs available for transmitting a given distributed EPDCCHs in a PRB pair are associated with one out of two APs in an alternating manner [2] [3].
· Option 3: All REs within an EREG group are associated with one of two APs in an alternating manner without the consideration of colliding signals (PDCCH, CRS, and CSI-RS), the starting AP for the first RE in each EREG can be different [4].

 In this contribution, we share our views on DMRS AP-to RE association for distributed E-PDCCH transmission.
2.  Discussion
The motivation for per RE alternating manner is to obtain the spatial diversity gain in distributed E-PDCCH transmission, therefore the REs belong to a given distributed E-PDCCH in a PRB pair shall be associated for the two APs as evenly as possible.  The number of REs associated with AP 107 or 109 within a PRB are compared for the above three options with different system configuration, as shown in table 1.  

Table 1: Number of REs associated with AP 107 or 109 within a PRB pair
	System configuration

(Normal CP)
	Option 1
	Option 2
	Option 3

	
	AP 107
	AP 109
	AP 107
	AP 109
	AP 107
	AP 109

	PDCCH OFDM symbols: 0

CRS AP: 0 

(used for NCT)
	80
	64
	72
	72
	72
	72

	PDCCH OFDM symbols: 1

CRS AP: 4
	62
	50
	56
	56
	55
	57

	PDCCH OFDM symbols: 2

CRS AP: 4
	60
	44
	52
	52
	52
	52

	PDCCH OFDM symbols: 3

CRS AP: 4
	56
	36
	46
	46
	44
	48


The results indicate that option 1 has obvious imbalance between the REs associated to the AP 107 and 109, therefore option 1 shall not be used. In option 2 and 3, option 2 can provide exact even REs between two APs, and option 3 can provide almost even REs between two APs. However, the DMRS AP-to-RE pattern of option 2 shall be changed by subframe configuration with the consideration of colliding signals (PDCCH, CRS, and CSI-RS configuration), which may increase UE complexity. 
Furthermore, in option 3, the DMRS AP-to-RE pattern of each subframe is same, and this can simplify the channel estimation in the UE since the same channel estimation filter coefficients can be used in all subframes[5]. Therefore, we propose that option 3 shall be used for DMRS AP-to-RE association in distributed E-PDCCH transmission.
Proposal: All REs within an EREG group are associated with one of two APs in an alternating manner without the consideration of colliding signals (PDCCH, CRS, and CSI-RS).
3. Conclusions

In this contribution, we discuss the details of DMRS AP to RE associating manner for distributed E-PDCCH transmission with the following proposal:

Proposal: All REs within an EREG group are associated with one of two APs in an alternating manner without the consideration of colliding signals (PDCCH, CRS, and CSI-RS).
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