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1 Introduction
Downlink coordinated multi-point transmission implies dynamic coordination among multiple geographically separated transmission points. Examples of coordinated transmission schemes include:
· Coordinated scheduling and/or beamforming

· data to a single UE is instantaneously transmitted from one of the transmission points

· Scheduling decisions are coordinated to control e.g. the interference generated in a set of coordinated cells.

· Joint processing/transmission

· data to a single UE is simultaneously transmitted from multiple transmission points, e.g. to (coherently or non-coherently) improve the received signal quality and/or cancel actively interference for other UEs

In this contribution, we will state the feedback content for diversified CoMP schemes. We suggest that it is not necessary to define new transmission mode for coordinated scheduling. However, CoMP Joint processing / transmission should be defined as a new transmission mode.
2 Feedback contents of CoMP schemes  
In this table we listed diversified CoMP schemes which have been discussed before, and show their feedback contents and shared information in backhaul.
	CoMP Scheme
	Feedback from UE to anchor cell 
	Sharing information in Backhaul 

	Coordinated scheduling
	UE feedbacks  CQI,PMI,RI to anchor cell UE CQI, Feedback information is same as no CoMP, except the feedback for CoMP cells selection
	DATA: no sharing

Feedback information: no sharing

Scheduling information: Sharing in CS areas

	Coordinated beamforming


	UE feedbacks CQI to anchor cell
PMI： Feedback best beam to anchor cell or measure by anchor cell itself, 
other PMI information:

A. Anchor cell and serving cells use predefined beam pattern to achieve coordinated beamforming, other PMI don’t need feedback.

B. UE  feedback the worst beam 
RI: feedback RI of anchor cell, as long-term measurement  information
	DATA: no sharing

Feedback information: no sharing

Scheduling information: For fixed mapping between RB and beam pattern, no sharing is needed. For flexible mapping, scheduling information need to be shared



	COMP
 Joint 

 Process-sing
/
Transm-issions
	SFN

	This CoMP transmission mode is alike as Single-antenna port (port 0 or port 5) of LTE transmission mode. Each CoMP active cell transmit same content, UE directly combine receiving signals.
CQI：UE feedbacks CQI of anchor cell and serving cells to anchor cell. 

PMI：no need to feedback

RI：long time periodically feedback
	Data: Completely sharing

Scheduling information and MCS: Sharing

	
	SFN+ precoding


	This CoMP transmission mode is alike as closed-loop Rank=1 precoding of LTE transmission mode.

CQI：Ue feedbacks CQI of anchor cell and serving cells to anchor cell. 

PMI：Feedback PMI of each cell to anchor cell.
RI： Feedback one RI to anchor cell (ie. RI of anchor cell or the smallest RI )
	Data: Completely sharing

Scheduling information and MCS: Sharing



	
	SFBC+ precoding
or

CDD+ precoding
	This CoMP transmission mode is alike Transmit diversity of LTE transmission mode.
CQI：UE feedbacks CQI of anchor cell and serving cells to anchor cell. 

PMI：Feedback PMI of each cell to anchor cell.
RI：long time periodically feedback
	Data: Completely sharing

Scheduling information and MCS: Sharing



	
	precoding+
Multiplex
	This CoMP transmission mode is alike Closed-loop spatial multiplexing (RI>1) of LTE transmission mode, and each CoMP cell transmit its own data stream and maps based on individual RI and PMI. 
CQI：UE feedbacks CQI of anchor cell and serving cells to anchor cell. 

PMI：Feedback PMI of each cell to anchor cell.

RI：Feedback one RI to anchor cell (ie. RI of anchor cell or the smallest RI )
	Data: partial sharing

Scheduling information and MCS: Sharing



	
	Global precoding


	This CoMP transmission mode is alike Closed-loop spatial multiplexing (RI>1) of LTE transmission mode, and the mapping between CoMP cell and layer is defined on compositive channel of active COMP cell. 
CQI：Ue feedbacks CQI of anchor cell and serving cells to anchor cell. 

PMI：compositive PMI (need large codebook)
RI： short time feedback of compositive RI

 (maybe RI>8)
	Data: Completely or partially  sharing based on mapping between data stream  and layer

Scheduling information and MCS: Sharing




Phase correction information can improve gains of CoMP joint processing/transmission in SFN+precoding, global precoding and precoding+Multiplex mode etc. Correction phase 
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 can be computed based on
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3. Conclusion
Based on the analysis of feedback contents, we propose:
a. It is not necessary to define new transmission mode for coordinated scheduling, since there are no change in air interface and scheduling information will share in CoMP cells with backhaul.
b. Joint processing/transmission require CQI, PMI, even RI information from each CoMP cell. CoMP joint processing/transmission should be defined as a new transmission mode.
c. There are different feedback contents of different joint processing/transmission schemes, LTE-A should avoid supporting too many CoMP joint processing/transmission modes to restrict complication and signaling overhead. 
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Summary: In a multiple-antenna system with two transmitters and two receivers, a scenario of data communication, known as the X channel, is studied in which each receiver receives data from both transmitters. In this scenario, it is assumed that each transmit.....
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