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1 Introduction

In RAN1#70 meeting, several agreements were made on antenna port association for distributed transmission and several remaining FFS on antenna port association for localized transmission were not discussed
In this contribution, we discuss the remaining issued of antenna port association for both localized and distributed transmission. We also discuss the DM-RS initialization for EPDCCH
2 Antenna port association for localized transmission

The following agreements and working assumptions have been reached so far:

Agreement from RAN1#69:

· 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

Agreement from RAN1#70: 
· The specification supports the case that an eCCE is formed by N eREGs in distributed and localized
· N= 4 in following cases. (This corresponds to 4 eCCEs per PRB pair in localized transmission.)
· In normal subframe (normal CP) or special subframe configs 3,4,8 (normal CP) 
· N=8 in following cases. (This corresponds to 2 eCCEs per PRB pair in localized transmission)
· Special subframe configs 1,2,6,7,9 (normal CP)

· Normal subframe (extended CP) and special subframe configs 1,2,3,5,6 (extended CP) 
According to the agreement from RAN1#69, each eCCE index is associated with one antenna port by specification. Therefore, antenna port can be derived from eCCE index. In case of normal CP, 24 DMRS REs for EPDCCH is assumed, thus 4 DMRS antenna ports are available for EPDCCH. On the other hand, in normal CP case except for special subframe configs 1,2,6,7,9, there are 4 eCCEs within one PRB pair. Therefore, eCCE index to antenna port index can be one-to-one mapping. The relation between antenna port index (AP) and eCCE index
[image: image1.wmf]eCCE

n

 can be expressed by equation: 

[image: image2.wmf](

)

4

mod

107

eCCE

n

AP

+

=

.
In case of special subframe configs 1,2,6,7,9 with normal CP, there are 2 eCCEs within one PRB pair. Therefore, one eCCE index can be mapped to two antenna port index. Which antenna port to choose can be decided by C-RNTI and subframe number. 
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is derived from the C-RNTI according to Section 9.1.1 in TS 36.213, depending on C-RNTI and subframe number. This is similar to PDCCH case. The relation between antenna port index (AP) and eCCE index
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In case of extended CP, 12 DMRS REs for EPDCCH is assumed, thus 2 DMRS antenna ports are available for EPDCCH. On the other hand, in extended CP, there are 2 eCCEs within one PRB pair. Therefore, eCCE index to antenna port index can be one-to-one mapping. The relation between antenna port index (AP) and eCCE index
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If a DCI message uses multiple eCCEs in a PRB pair, one AP per PRB pair is selected among multiple associated APs. The selection can be based on C-RNTI or another UE-specific configuration based rule. In case N eCCEs are used by a DCI message in a PRB pair, one of the N APs are selected by 
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is derived from the C-RNTI according to Section 9.1.1 in TS 36.213, depending on C-RNTI and subframe number. This is similar to PDCCH case. Therefore, for normal CP, except special subframe configs 1,2,6,7,9, antenna port index (AP) is
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for special subframe configs 1,2,6,7,9 with normal CP, antenna port index (AP) is 
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for extended CP, antenna port index (AP) is 
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where 
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 is the lowest index of the used eCCEs in the PRB pair, 
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is derived from the C-RNTI according to Section 9.1.1 in TS 36.213, 
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is the number of eCCE the DCI message is using in the PRB pair and m = 0, 1.
From above discussion, we propose:
Proposal:

· for normal CP, except special subframe configs 1,2,6,7,9, antenna port index (AP) is
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· for special subframe configs 1,2,6,7,9 with normal CP, antenna port index (AP) is 
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· for extended CP, antenna port index (AP) is 
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where 
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is derived from the C-RNTI according to Section 9.1.1 in TS 36.213, 
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is the number of eCCE the DCI message is using in the PRB pair and m = 0, 1.
3 Antenna port association for distributed transmission

Agreement from RAN1#70: 

· 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 (FFS which two APs)  

The agreement didn’t say whether the same two APs are fixed for all cells or the two APs are configurable for different cells. Configuration in conjunction with zero-power antenna ports can allow the coordination of APs among different cells to improve channel estimation.

Regardless of fixed or configurable antenna ports, there are two different options which two APs are used in a cell:

· Option 1: CDM’ed ports  (usage of port 107/108 or port 109/110)

If port 107/108 are used, power can be boosted on port 107/108. The orthogonality between port 107 and port 108 is not as good as that between port 107 and port 109. But if one cell/TP uses port 107/108 and another cell/TP uses port 109/110, where the respective other APs' REs are muted, the interference of DMRS between two cells can be reduced. 

· Option 2: FDM’ed ports (usage of port 107/109 or port 108/110)

If port 107/109 are used, full power can be used on port 107/109 and power can be shared between port 107 and port 109. The orthogonality between port 107 and port 109 is better than that between port 107 and port 108. But coordination of APs among cells to reduce DMRS interference does not work on port 107/109 as good as on port 107/108.

In order to support coordination of APs, we think configuration of APs can be supported. But whether CDM’ed ports ( port 107/108 or port 109/110) or FDM’ed ports (port 107/109 or port 108/110) should be decided by based on RRC configuration or decided by C-RNTI based equation like C-RNTI mod 2.
.
Proposals:
· Whether CDM’ed ports ( port 107/108 or port 109/110) or FDM’ed ports (port 107/109 or port 108/110) should be decided by based on RRC configuration or decided by C-RNTI based equation like C-RNTI mod 2.

4 DMRS sequence initialization

WF R1-123917 from Huawei:
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We agree on this proposal.

5 Summary

This contribution discusses the issues for further study regarding reference signals for ePDCCH transmission and provides our view on these issues.

Based on the discussion, the following proposals are made:

Proposals:
· for normal CP, except special subframe configs 1,2,6,7,9, antenna port index (AP) is
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· for special subframe configs 1,2,6,7,9 with normal CP, antenna port index (AP) is 
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· for extended CP, antenna port index (AP) is 
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is derived from the C-RNTI according to Section 9.1.1 in TS 36.213, 
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is the number of eCCE the DCI message is using in the PRB pair and m = 0, 1.
· Whether CDM’ed ports ( port 107/108 or port 109/110) or FDM’ed ports (port 107/109 or port 108/110) should be decided by based on RRC configuration or decided by C-RNTI based equation like C-RNTI mod 2.
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