
3GPP TSG RAN WG1 Meeting #69
R1-122198
Prague, Czech Republic, 21st – 25th May 2012

Source: 
Panasonic
Title:
Association between antenna ports and ePDCCH transmission
Agenda Item:
7.6.1
Document for:
Discussion and decision

1 Introduction

In RAN1#68bis meeting, following agreements have been made on the antenna port association for ePDCCH. Besides, several issues have been identified for further study.
Agreement from RAN1#68bis:

· At least for localised transmission, the antenna port(s) for ePDCCH is/are determined by a combination of:

· implicit determination from the time-frequency locations of the REs used by the corresponding DCI message, and 

· a UE-specific configuration 

· FFS till RAN1#69 what the configuration comprises (e.g. RRC signalling, UE ID, etc)

· FFS till RAN1#69 whether this applies to distributed transmission
In this contribution, we discuss the issues that have been identified for further study in RAN1#68bis meeting and give our views on these issues.
2 Antenna port association for distributed transmission
As mentioned in our contribution [1], within distributed transmission, there are more distributed mappings and more localized mappings. UE specific beamforming would also be used for more localized mappings or more distributed mappings.
We propose one eCCE consists of two eREG and one PRB pair is divided into 8 eREGs as in [3]. If 8 eREGs within one PRB pair are used for ePDCCH aggregation level 1 transmission for different UEs, it will have lack of antenna ports, since there are only four antenna ports available. In this case, antenna port would become a limited resource.
We propose the same antenna port can be shared by multiple eREGs from different ePDCCHs in a PRB pair. This reduces the limitation of antenna ports.
We propose that antenna port to eREG association is UE specific and semi-static. During the dynamic scheduling of ePDCCH, in case antenna port needs to be shared, the scheduler first selects UEs with the same/similar beam direction, then the scheduler checks the antenna port to eREG association of these UEs to see whether these UEs can share the antenna port with different eREGs. If it is possible, these UEs are scheduled to share the antenna port with different eREGs. In such scheduler operation, paired UEs have different antenna port to eREG association so that eREGs from different UEs can be associated with the same antenna port. Therefore, antenna port and eREG association should be UE specific.
To share antenna ports are also required in case SFBC is used for Tx diversity.

Proposal:

· Antenna port resources are more limited than eREG resources. The same antenna port should be associated with multiple eREGs from different ePDCCHs in a PRB pair.
· Antenna port association is UE specific. 
3 UE specific configuration for localized transmission

For localized transmission, when one eCCE consists of two eREG and one PRB pair is divided into 8 eREGs, there is no case of a single eREG transmission within one PRB pair for a certain UE. Therefore, there is no lack of antenna port. 
If the aggregation level 2/4/8 of localized transmission with MU-MIMO with orthogonal antenna port is supported, antenna port should be different among different ePDCCHs but eREG usage can be shared among different ePDCCHs. Therefore, we also propose antenna port association is UE specific.
Proposal:

· Antenna port association can be UE specific.
4 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:

· Antenna port are more limited resourc than eREG. The same antenna port should be associated with multiple eREGs in a PRB pair.
· Antenna port association for distributed transmission is UE specific. 
· Antenna port association for localized transmission is UE specific. 
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