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1. Introduction

In order to reach the requirement of LTE-advanced, several types of new techniques such as relay, carrier aggregation, and coordinated multiple point transmission and reception (CoMP) (it is usually renamed as co-MIMO, collaborative MIMO, network MIMO, etc.) have been proposed so far for system performance enhancement. Among them, CoMP is expected to increase cell-edge UE performance and enhance average sector throughput. For these purposes, several CoMP schemes were proposed, and they were classified as “joint processing” and “coordinated scheduling/beamforming”. To operate CoMP efficiently, UE measurement and feedback should be defined for DL CoMP. 
So far, several contributions [2]-[6] have been proposed for CoMP set. Our companion contribution of [1] described UE measurement and feedback for CoMP set configuration. In this contribution, we mainly describe some consideration points on UE measurement and feedback for downlink CoMP operation in the scope of joint processing and coordinated scheduling. 
2. UE measurement and feedback for DL CoMP 
· UE measurement and feedback for configuration of CoMP set

Depending on CoMP operation mode or collaborative cell configuration, it is natural way to negotiate or measure a candidate transmission point. To select the proper transmission points for configuration of CoMP set, several metrics such as RSRP, RSRQ, and so on should be received from a candidate CoMP UE [1]. Other measurement metrics can be defined additionally for specific CoMP scheme if necessary. And CoMP active set can be semi-static or dynamic.

· UE measurement and feedback for DL CoMP operation
After composing CoMP active set, multiple eNBs collaborate with each other to mitigate inter-cell interference (ICI) or apply MIMO based on multi-points transmission. To collaborate among multiple eNBs efficiently, UE can measures and reports feedback information related to channel status of CoMP active set cells to serving cell for CoMP operation.

Depending on the CoMP mode, the specific measurement report can be different. For example, if coordinated scheduling is considered, the measurement report can be on the interference level, restriction/recommendation on MIMO mode, frequency resource partition and so on. If joint processing is the operating mode, then channel state information, rank measurement, PMI selection or restriction, timing mismatch, Doppler measurement, signal strength information, and so on. The followings are details of UE measurement and feedback for DL CoMP operation in terms of CoMP mode. . 
· Coordinated scheduling
One of main concepts for CoMP is ‘coordinated scheduling (CS)’ for which multiple eNBs collaborate to mitigate inter-cell interference (ICI). For CS, Cell-edge UEs can report desired PMI for serving cell and bad/good PMI(s), which is requested by the serving eNB, to mitigate the inter-cell interference level of the corresponding UEs. If best interference reduction is desired, then a cell edge UE should report the good PMI which incurs less interference to itself. On the other hand, a cell edge UE can report the bad PMI which incurs more interference to itself in case that eNB does not want to impose too much scheduling restriction to the neighbor eNBs. 
For CS, UE can measure channel information based on cell-specific reference signal (CRS). In the case of PMI restriction, UE determines strongest interfering PMI based on channel measurement and reports PMI(s) feedback to serving cell. As shown figure 1, there are several types of PMI feedback. Compared with reporting one PMI, reporting N PMI(s) can mitigate ICI considerably from multi-cells. But there is a trade-off between feedback overhead and performance gains. From perspective of overhead, one strongest PMI related to strongest interfering cell is more suitable. And UE can report additional information (e.g. signal power level) together with PMI(s). 
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Figure1. PMI feedback type for CoMP

· Joint processing
Another main concept for CoMP is ‘joint processing (JP)’ for which multiple eNBs collaborate to change the interfering signal into a desired signal in downlink. From perspective of joint processing, eNB can require channel quality indication (CQI) in addition to PMI(s) to collaborate with each other. UE can demodulate data based on DRS for joint processing. 
CQI feedback format for joint processing can be changed in terms of MIMO scheme on CoMP. Generally, UE can measure individual CQI or effective CQI for CoMP cells and report it to serving cell. Especially, when RF combining based on multiple eNBs is applied as MIMO scheme on CoMP, UE can measure and report effective CQI corresponding to all cells contained in CoMP active set. Similarly, in the case of SM (spatial multiplexing) on CoMP, UE can measure effective CQI(s) in terms of the number of codeword.  When using MCW (multi codeword), UE can measure M effective CQI(s) for neighboring cells where M is the number of codeword. And UE can report joint PMI(s) or MBSFN PMI(s) with CQI(s) to serving cell for closed-loop (CL) MIMO joint processing [7]-[10]. UE also can report rank indication (RI) of CoMP active set for joint processing. Additionally, timing mismatch can be considered for multi-point synchronization.
3. Conclusion
In this contribution, we discussed overall UE measurement and feedback information for CoMP set and CoMP operation. Based on these descriptions, our considerations are followings.

· UE measurement & feedback for DL CoMP operation
The specific measurement report related to CoMP scheme can be different for active set
· Coordinated scheduling: restricted/recommended PMI(s)
· Joint processing: effective CQI with/without PMI(s)
______________________________________________________________________
References

[1]
R1-091189, CoMP clustering and active set, LGE

[2]
R1-090770, Uplink coordinated multi-point reception with distributed inter-cell interference suppression for LTE-A , Alcatel-Lucent Shanghai Bell, Alcatel-Lucent 
[3]
R1-090941, Analysis of CQI/PMI Feedback for Downlink CoMP, CATT
[4]
R1-090914, Downlink CoMP, Ericsson
[5]
R1-090725, Setup of CoMP cooperation areas, Nokia Siemens Networks, Nokia
[6]
R1-090745, Cell Clustering in CoMP Transmission/Reception, Nortel 
[7]
R1-090585, Joint Processing Downlink COMP Precoding Support, Texas Instruments
[8]
R1-090696, Considerations on precoding scheme for DL joint processing CoMP, SHARP
[9]
R1-090941, Analysis of CQI/PMI Feedback for Downlink CoMP, CATT 
[10]
R1-090882, Per-cell precoding methods for downlink joint processing CoMP, ETRI

































































































































PAGE  
3

_1298202103.vsd
N strong interfering cell


Restricted/
recommended
 PMI


1 strongest interfering cell


1 PMI (wideband/
best M average)


PMI set


N PMI (wideband/
best M average) 


1 PMI (wideband/
best M average) 
+ best M band PMI


1 PMI (wideband/
best M average)


PMI set per cell


N PMI (wideband/
best M average) per cell


[1 PMI (wideband/
best M average) 
+ best M band PMI]
 per cell


1 PMI per all cell (average)



