3GPP TSG RAN WG1 Meeting #68
R1-120508
Dresden, Germany, 6th – 10th February 2012
Agenda Item:
7.6.4
Source: 
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
Title:
Multiplexing of different DCI messages on ePDCCH
Document for:
Discussion / decision
1 Introduction 
In RAN1#67 there was considerable discussion of the multiplexing between ePDCCH and PDSCH. 

There basically seemed to be significant support for FDM between ePDCCH and PDSCH, although it may be necessary to consider some relaxation of the PDSCH decoding requirements in some situations in order to achieve this. 

The following agreement was proposed, but was not in the end able to be agreed:

· PRB-pair-level multiplexing between PDSCHs and ePDCCHs within a subframe uses FDM

· A PRB pair may contain parts of different ePDCCHs to different UEs

· Working assumption that there is no multiplexing of PDSCH and ePDCCH within a PRB pair; if there is any multiplexing of PDSCH and ePDCCH within a PRB pair it would be by FDM

· How to multiplex ePDCCHs within a PRB pair is FFS

In this contribution we discuss further the multiplexing of ePDCCHs within a PRB pair and propose a simple structure which may help to facilitate agreement overall. 
2 Discussion
If the multiplexing between ePDSCH and PDSCH is by FDM, it would be straightforward to use FDM in all situations. Multiplexing of ePDCCHs within a PRB pair can straightforwardly be accomplished by FDM in a way that matches the DM-RS RE pattern. For example, if a PRB pair is divided into three equal parts, each consisting of 4 subcarriers, the DM-RS for each part are self-contained within the respective part. This can facilitate demodulation. 
This is illustrated in Figure 1. 
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Figure 1: Subdivision of a PRB-pair into 3 parts for ePDCCH multiplexing
Division of a PRB into a different number of parts (e.g. 4 parts, each containing 3 subcarriers) could also be considered, but such a division would not so neatly match the DM-RS pattern, and it might then be necessary to consider the use of DM-RS outside a given ePDCCH part for demodulation. 

If a PRB-pair is divided into 3 equal parts by FDM, SU-MIMO and MU-MIMO can be supported naturally, since each of the 3 parts of a PRB pair contains DMRS for each of the 4 antenna ports. The obvious extension of Figure 1 into the spatial domain to support SU-MIMO, MU-MIMO and TxD is illustrated in Figure 2.

[image: image2.emf] 

time  

frequency  

DM - RS  

PRB - pair  part 1  

PRB - pair  part 2  

PRB - pair  part 3  

space  


Figure 2: ePDCCH multiplexing including the spatial domain
In general, one part of a PRB pair could be considered as a CCE for the ePDCCH. 

It was agreed in RAN1#67 that both localised and distributed transmission of the enhanced control channel are supported. One or more contiguous PRB-pair-parts may be used for localised transmission of ePDCCH, while for  distributed transmission multiple PRB-pair-parts in different PRB pairs may be aggregated.

It would also be possible in principle to support ePDCCH-PDSCH multiplexing in a similar way, but we do not see this as essential. 
3 Conclusion

We propose:

· FDM is used between ePDCCHs within a PRB pair. 
· A PRB pair may be divided into up to 3 PRB-pair-parts, each consisting of 4 subcarriers. 
· One PRB-pair-part is mapped to an ePDCCH CCE.

· Multiple contiguous PRB-pair-parts may be aggregated for localised ePDCCH transmission, and multiple non-contiguous PRB-pair-parts may be aggregated for distributed ePDCCH transmission. 
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