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1 Introduction
Cooperation between neighboring sites in a LTE-A system improves coverage for cell edge users as well as total cell throughput. Examples of coordinated transmission schemes include coordinated scheduling and/or beamforming, joint processing/transmission. In LTE 55bis meeting, the way forward [3] that allows for two new types of RS: 

· Demodulation RS (for PDSCH demodulation)

· CQI-RS (for CQI/PMI/RI reporting when needed)

Cell-specific reference signals (CRS) were RS for channel measurement and data demodulation in Rel-8. CRS can get channel information measurement in the whole band, and can support channel measurement of all MIMO modes. To decrease the influence on LTE system, using partial CRS as CQI-RS is an obvious scheme. In this contribution we further discuss using partial CRS as CQI-RS to support various CoMP solutions.
2 Consideration on CQI-RS design
Some CQI-RS design constraints are considered for supporting various CoMP solutions:  
1. CQI-RS are used only for CQI deriving while demodulated RS are used for demodulation, and CQI is average and rough channel information, so CQI-RS can be sparser than demodulated RS in order to decrease the overhead of reference signals.
2. CQI-RS can support channel quality information deriving of wideband and only one or several parts of the whole band. For CoMP schemes without dedicated CoMP resource allocation, CQI-RS need support wideband channel quality information deriving. For CoMP schemes with dedicated CoMP resource allocation, CQI-RS support one or several parts of the whole band.
3. It may acquire RI, PMI or beam information derived from CQI-RS in some close loop joint processing/transmission schemes and coordinated scheduling and/or beamforming schemes.
4. When different processing is used among CoMP cells in joint processing scheme, the channel quality information of each CoMP cell should be acquired. CQI-RS of different CoMP cells should be CDM, FDM or TDM, it need further consideration.
3 Three optional CQI-RS schemes based on partial CRS
A． Using one part of each antenna port CRS as CQI-RS, each CoMP cell map in each antenna port of CRS. For example, CQI-RS may select four or two RS from each antenna port of CRS, CoMP cell 1 use one part of antenna port 0 of CRS as CQI-RS, CoMP cell 2 use antenna port 1 of CRS as CQI-RS, CoMP cell 3 use antenna port 2 of CRS as CQI-RS, and CoMP cell 4 use antenna port 3 of CRS as CQI-RS, list as figure 2. If there are three cells join CoMP, there are three antenna port CRS used.
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                                               Figure 1 CQI-RS Mapping of Scheme A
B． Using one part of each antenna port CRS as CQI-RS, but each CoMP cell map CQI-RS with max  BS’s antenna port, and CQI-RS can avoid collision with frequency shift of different CoMP cells. For example, CQI-RS select one RS from each antenna port of CRS, list as figure 2. CQI-RS should be inserted in the whole band, and CQI-RS is maybe one part of RS combining CQI measurement and demodulation. 
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                                         Figure 2 CQI-RS Mapping of Scheme B
C． Using precoded partial CRS as CQI-RS，each CoMP cell map in each antenna port of CRS. For example the mapping pattern is same as scheme A, but CQI-RS is precoded.  
4 Analysis of three optional CQI-RS schemes
1) Scheme A: Each CoMP cell use partial CRS from one antenna port as CQI-RS, UE can acquire proximate channel quality information, but it can’t know completed channel information of every antenna port from one subframe and can’t derive precoding or beam information from CQI-RS.  Its merit is low RS overhead. 

2) Scheme B: Each CoMP cell can acquire channel information from all antenna ports, and can derive precoding or beam information from CQI-RS, and CQI-RS is little change on original RS structure and has good compatible with Rel 8 CRS, so scheme B can support all CoMP schemes. 
Its shortcoming is higher overhead if each antenna port have CQI-RS with same number as scheme A.

3) Scheme C: Each CoMP cell will precode the CQI-RS, so its merit is scheme C can acquire more accurate channel information because it contains precoding or beamforming information. But it’s difficult to update precoding or beamforming information from CQI-RS, it is suitable with coordinated beamforming and other joint processing/transmission schemes, only that BS can acquire and update downlink precoding or beamforming information based on uplink, or precoding or beam information is semi-static. 
Scheme C seems more complicated for blind joint processing/transmission or coordinated scheduling, as precoding or beam information is not needed in those scenarios.
For blind joint processing/transmission or coordinated scheduling, the CQI measurement can be done by original Rel 8 CRS.
5 Summary
In this contribution, we discuss the CQI-RS design based on partial CRS in CoMP operation.

· The constraints of CQI-RS designing are discussed.
· Different CQI-RS schemes are discussed for different CoMP schemes. 
Based on analysis for three schemes, different CoMP schemes have different requirement for CQI-RS. To simplify whole RS structure and little influence on original RS structure, CQI-RS had better be the part of CRS which can easily insert in the whole band and can support all kinds of CoMP schemes, so CQI-RS based on partial CRS is suggested to be studied and evaluated further. 
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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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