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1 Introduction
During the email discussion after RAN1 meeting 71, most issues related to DMRS AP association for EPDCCH have been solved except the RE to AP mapping for distributed EPDCCH. Although it has been agreed that one of two APs alternatively association should be applied, different companies may have different understandings on the exact mapping relationship. This contribution shares our view on this issue.
2 Antenna ports to RE mapping for distributed EPDCCH
The agreement of AP to RE mapping for distributed EPDCCH is recaptured as following [1]:
· The group of REs defined in spatial diversity transmission is 1 RE

· When distributed transmission is used, spatial diversity is used and each RE in a given PRB pair belonging to a given DCI is associated by specification with one of two APs alternately following the eREG mapping. 

From the agreement, we cannot see a clear picture on how the two DMRS APs are associated to the symbols of a distributed EPDCCH. Since the mapping relationship is quite important for UE’s channel estimation, we should resolve any possible ambiguities. Based on the agreement, different interpretations are listed as following:

Option 1): The AP cycling is fixed following the EREG mapping, and the cycling takes the overhead REs (CRS, legacy control, etc) into account. Fig.1A gives an example of option 1). Note that without losing generality only two PRBs are shown in the examples.
Option 2): The AP cycling is fixed following the EREG mapping, and the cycling does not take the overhead REs (CRS, legacy control, etc) into account. Fig.1B gives an example of option 2). 
Option 3): The AP indexes are alternatively associated with the EPDCCH symbols regardless of the EREG mapping. E.g. assuming there are N EPDCCH symbols S(i), i = 0,1,…N, the association could be 
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Fig.1C gives an example of option 3).
The advantage of option 3) comes from the fact that it maximally balances the number of REs associated with different APs. The imbalance only happens if the total number of available REs for an EPDCCH transmission is odd number, otherwise they always equal to each other. Then we could properly achieve the intention of increasing spatial diversity via 1RE granularity random beamforming. So we prefer using option 3) to associate each RE with one out of two DMRS APs alternatively.
Proposal: The REs are alternatively associated with one out of two APs according to the order of the RE that is used to map the EPDCCH symbol.
[image: image2.emf]CRS

CFI=2

EREG 0

AP9 AP9 AP9 AP7 EREG 4

CSIRS

 2nd  PRB

 2nd  PRB

 2nd  PRB

AP7 AP9 AP7 AP7 AP9 AP7 AP7 AP7 AP9 AP9

AP7 AP7 AP9

AP7 AP9 AP7 AP9 AP9 AP7

AP 7 AP 7 AP9 AP 7 AP 7 AP9 AP7 AP 7 AP9 AP7

 1st   PRB

 1st   PRB   1st   PRB

AP9 AP9 AP9 AP9

AP 7 AP9 AP 7 AP 7 AP7

A B C


Fig.1 Examples of AP association for distributed EPDCCH under different assumptions.
3 Conclusion
This contribution showed the possible interpretations of the agreement on DMRS AP to RE mapping for distributed EPDCCH, and proposed our view on the detailed mapping relationship. The proposal is as following:
Proposal: The REs are alternatively associated with one out of two APs according to the order of the RE that is used to map the EPDCCH symbol.
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