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1. Introduction

In RAN1#69 meeting, DMRS association issues for both localized and distributed E-PDCCH transmission had been discussed with the following agreements [1]:
Agreement:

· In localized allocation, each eCCE index is associated by specification with one antenna port 

· In case a DCI message uses multiple eCCEs in the PRB pair, one AP per PRB pair is selected among the associated APs and used for ePDCCH demodulation

· FFS whether the selection is according to the C-RNTI or another UE-specific configuration based rule.

· FFS whether a second AP with the same precoding as the one AP may be configured. 

· Working assumption that the association from eCCE index of different DCIs to AP is a one-to-one mapping for normal CP

· A many-to-one mapping can be considered further

· Consider both normal and extended CP

· Note that details are FFS for the case of only 2 ports being configured in the system

· Note that if it is agreed that the size of a group of REs for the spatial diversity scheme is smaller than a PRB pair, then the above is not applicable if the spatial diversity scheme is used. 

Working Assumption:

· In distributed allocation, at least if spatial diversity is used, each eREG/RE index is associated by specification with one antenna port 

· The associated AP for each used eREG/RE is used for ePDCCH demodulation

· If it is agreed that the size of a group of REs for the spatial diversity scheme is larger than an eREG, then it is FFS whether the antenna port can be the same for multiple eREGs within a PRB pair.

In this contribution, we discuss DMRS association issues in E-PDCCH and share our views.
2.  Discussion
In [2], E-PDCCH structure is proposed. A UE can be configured with four non-contiguous E-PDCCH clusters which are scattered across the system bandwidth. The configured clusters support both localized and distributed E-PDCCH transmission. The minimum E-PDCCH resource granularity is E-REG, each E-PDCCH cluster includes four E-CCEs, and each E-CCE includes four E-REGs. The E-REGs in a localized E-CCE are located within one E-PDCCH cluster, while the E-REGs in a distributed E-CCE are scattered in four E-PDCCH clusters. Figure 1 shows an example of E-REG, localized E-CCE and distributed E-CCE. 
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Figure 1: E-REG, localized E-CCE and distributed E-CCE
In case that one E-PDCCH cluster is a PRB pair, the localized and distributed E-PDCCH transmission can be multiplexed within a PRB pair. Therefore, the DMRS association for localized and distributed E-PDCCH demodulation shall be consistent in E-REG level. In case an E-REG belongs to a localized E-CCE, it shall associate with the DMRS port of the corresponding localized E-CCE. Figure 2 shows the proposed DMRS association method. 
Proposal 1: The DMRS association for localized and distributed E-PDCCH demodulation shall be consistent in E-REG level.
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Figure 2: DMRS association mapping method 
For localized E-PDCCH, in case a DCI message uses multiple E-CCEs in the PRB pair, the used multiple E-CCEs implicitly associate with multiple DMRS ports. In order to support MU-MIMO operation with orthogonal DMRS port, it is more suitable for a UE to select the antenna port with a UE-specific parameter from the corresponding DMRS ports. For example, the associated DMRS port 
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can be selected by C-RNTI, as given by 
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, where L is the used E-CCEs in the PRB pair, and 
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 is the lowest index of used E-CCE in the PRB pair, f() is the DMRS port one to one mapping method which is shown in figure 2. 
Proposal 2: In case a DCI message uses multiple E-CCEs in the PRB pair, a UE can select a DMRS port with a UE-specific parameter from the corresponding DMRS ports. 
For distributed E-PDCCH, the spatial diversity shall be supported even in aggregation level 1. This can be achieved by DMRS port shift between different E-PDCCH clusters. Figure 3 shows the proposed method,  for aggregation level 1  the corresponding E-REGs belong to different E-PDCCH clusters (PRB pairs) can use different DMRS port, which can achieve the spatial diversity gain. 
Proposal 3: Spatial diversity shall be supported in distributed transmission even for aggregation level 1. 
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Figure 3: DMRS port shift between different E-PDCCH clusters
3. Conclusions

In this contribution, we discuss the DMRS associated issues with the following proposals:

Proposal 1: The DMRS association for localized and distributed E-PDCCH demodulation shall be consistent in E-REG level.
Proposal 2: In case a DCI message uses multiple E-CCEs in the PRB pair, a UE can select a DMRS port with a UE-specific parameter from the corresponding DMRS ports. 

Proposal 3: Spatial diversity shall be supported in distributed transmission even for aggregation level 1. 
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