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1 Introduction

This contribution discusses possible specification impact due to CoMP operation in Rel-11.
2 Possible Spec Impacts
2.1 CSI Feedback for DL CoMP
CSI Feedback for JT

For joint transmission operation, per-point PMI complemented with inter-point co-phasing is one effective method for joint transmission operation. The CQI hypothesis may assume three point JT or two point JT. This method seems to work well from "S" measurement perspective but interference measurement still needs further investigation.
Another way to support joint transmission based on aggregated channel could be following. The aggregated channel implies H=H1+H2, and UE feedbacks PMI/CQI based on H. Such method can be transparent to UE, but feasible only if the number of antennas at different points is the same. Moreover, per-point PMI may outperform this method at the price of more overhead.
Concatenated channel can also support JT, which implies H’ = [H1T H2T]T, where T denotes transpose operation. UE feedbacks PMI/CQI based on the concatenated channel H’. We note this method may need new codebook design. For example, if one point has 4 antennas while another point has 2 antennas, new codebook is required. For another example, if one point has 4 Tx cross-pol antennas, while another point has 4Tx ULA, new codebook is required to fit corresponding antenna characteristics.
CSI Feedback for CB

Per-point PMI seems the most straightforward way to support coordinated beamforming (CB), and CQI may assume interference is from points out of CoMP measurement set. However the accuracy of CQI adjustment at transmitter side accounting inter-user interference in spatial domain, i.e., accuracy of CQI update, is a little bit concerned. Some additional information, such as SRS based feedback, may help the eNB to make better CQI update. Therefore, enhancement for SRS may be needed e.g. multi-cell/point orthogonality, SRS capacity and SRS power control. The motivation of this is to aim CSI estimation at multiple cells/points exploiting channel reciprocity, although the spec impact due to those enhancements is still FFS.
Another way to improve CQI update accuracy is best companion PMI (BCI) with delta CQI. If the neighbor cell transmission precoding vector matches with the assumed BCI at serving cell UE, the CQI does not need to be updated at eNB side. However we note that such match seems not to happen frequently, therefore it would be ideal if eNB can indicate UE of the transmission precoding vector used at neighbor cell. The exact signaling is FFS.

Summary on Spec impact due to CSI feedback for DL CoMP 

According to the above discussion, the following aspects are worthwhile to be investigated:

· PMI feedback: 

· Per-point PMI, complemented with inter-point co-phasing and/or BCI;

· Or aggregated/concatenated PMI feedback
· CQI feedback: 
· Ensure consistent CQI hypothesis between eNB and UE
· eNB may indicate UE how to calculate interference and/or signal

· Covariance matrix estimated through SRS
· Orthogonality between multi-cell SRS.
2.2 DL Signaling support for DL CoMP
The following forward signaling seems to be needed for CoMP operation. It is still FFS if some of those parameters should be indicated via RRC, MAC or PHY.
· Transmission mode
· Possibly TM9 and its transcendence
· CoMP measurement set
· Reporting mode

· Including PMI and CQI hypothesis

· CSI-RS Configurations

· Multiple sets of CSI-RS.
2.3 DL Reference signal design
Current cell specific DM-RS scrambling design has some difficulty to support some CoMP operations in certain deployment. For example, JT operation in CoMP scenario 3 may prefer UE-specific DM-RS scrambling. Therefore, some improvement in DL DM-RS design seems beneficial.
CSI-RS design may be improved to for CoMP scenario 4 because the scrambling should be not cell ID based but rather TP specific.

Therefore the spec impact on DL reference signal design could be:

· Improvement of DM-RS scrambling seed

· To facilitate, e.g., JT in scenario 3

· CSI-RS scrambling seed enhancement

· For scenario 4 operation
3 Conclusions
In this document we summary potential spec impact for Rel-11 CoMP operations. Some other aspects, such as mobility measurement and E-PDCCH [1] may also need to be improved but will be discussed in DL MIMO AI (6.6.2.2).

4 References

[1] R1-112365, “Considerations on PDCCH Enhancements for Release 11”, Panasonic, 3GPP RAN1 #66, Athens, Greece, August 2011.


























































































PAGE  
3GPP
1/2

