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1. Introduction
In TSG-RAN WG1 #70, significant progress was made on CSI feedback mode for CoMP. However, there are still some remaining issues, e.g., how to reduce UE implementation complexity and support all CoMP schemes (JT, DPB, DPS, CBF/CS etc.) effectively. As a potential solution, a WF on rank and subband constrains between CSI process was proposed [2]: 
· A RI-reference-process can be configured for a CSI process

· PMI/CQI of the process is calculated conditioned on the RI of its RI-reference-process ,if configured, that is reported in the same or the most recent preceding subframe 

· A subband-reference-process can be configured for a CSI process

· Subband CQI of the process reflecting transmission over the same subband as indicated for the subband-reference-process of the same bandwidth part, that is reported in the same or the most recent preceding subframe 

In this contribution, we present our views on whether RI-reference-process or subband-reference-process should be supported in Rel-11 CoMP operations.
2. RI-reference-process
2.1 JT without PMI/RI reporting
LTE TDD systems have the unique characteristic – channel reciprocity. That is to say, an LTE TDD system can obtain channel state information (CSI) via exploiting channel reciprocity once its antenna calibration has been implemented. In this case, non-PMI/RI reporting mechanism had been discussed in recent meetings, and consequently come to the following working assumption:

· A Rel-11 UE can be configured to report one or more non-PMI-based CQIs per CC

· Each non-PMI-based CQI follows the same configuration as the CoMP CSI, i.e. it is configured by the association of

· Channel part: one NZP CSI-RS resource in CoMP Measurement Set

· Interference part: one IMR which occupies a subset of REs configured as Rel-10 ZP CSI-RS

· For deriving CQI when the UE is configured without PMI/RI reporting, the UE assumes:

· if the number of configured CSI-RS antenna ports is 1, a PDSCH transmission using single-antenna port, port 7. The CSI reference signal corresponding to antenna port {15} of the associated CSI process is assumed to be transmitted on antenna port {7}.
· otherwise, a PDSCH transmission using the Transmit Diversity transmission scheme, demodulated relying on cell specific reference signals:
· if the number of configured CSI-RS antenna ports is 2, CSI reference signals corresponding to antenna ports {15,16} of the associated CSI process are assumed to be transmitted on hypothetical antenna ports {0,1} (regardless of the actual number of CRS ports configured). 
· if the number of configured CSI-RS ports is 4, CSI reference signals corresponding to antenna ports {15,16,17,18} of the associated CSI process are assumed to be transmitted on hypothetical antenna ports {0,1,2,3} (regardless of the actual number of CRS ports configured).
Based on this working assumption, UE only need to report one non-PMI-based CQI per CSI process to support TDD based JT. In current TM8/9 spec definition, if non-PMI/RI reporting is configured, the non-PMI-based CQI is calculated conditioned on RI=1. As a natural extension, such reporting assumption can be introduced in TM10. Therefore, to support non-PMI/RI reporting based JT, there is no requirement on rank constraint between CSI processes.
Observation 1:

· To support JT without PMI/RI reporting, no requirement on rank constraint between CSI processes.
2.2 JT with PMI/RI reporting
On the other hand, considering the JT schemes with PMI/RI reporting, UE need to report PMI, RI, and CQI for each CSI process. In a joint transmission, all cooperative TPs transmit with the same data layers to a CoMP UE, which requires the same transmission rank between CSI processes. Therefore, to support JT with PMI/RI reporting, there is requirement on rank constraint between CSI processes.
Observation 2:

· To support JT with PMI/RI reporting, rank constraint between CSI processes should be required.
2.3 DPS/DPB
For DPS/DPB transmission scheme, if rank commonality is not required, UE can report independent PMI/RI/CQI for different TPs, thus each TP can use its corresponding RI for its own transmission to achieve the highest throughput. Howerver, the UE who uses the DPS/DPB transmission is usually at the cell edge of two TPs, the independent ranks of these two TPs are same at a high probability. On the other hand, if rank constraint is configured, the UE complexity to compute the CSI feedback can be relieved, especially considering multiple CSI processes may be needed in CoMP. 
Observation 3:

· To support DPS/DPB, no requirement on rank constraint between CSI processes. However, if rank constraint is supported, it can reduce the UE implementation complexity.
Proposal 1:

· In order to facilitate JT with PMI/RI reporting and reduce UE complexity, rank constraint between CSI processes should be supported for Rel-11 CoMP.

3. Subband-reference-process 
3.1 JT
For JT with/without PMI/RI reporting, obvisouly all cooperative TPs transmit data to the CoMP UE on the same subband resources. As a result, to facilitate joint transmission, the CoMP UE are naturally required to feedback multiple CSIs relating to different TPs based on the same subband resources. Therefore, a constraint on subband, i.e., a subband-reference-process, should be introduced for JT.
Observation 4:

· To support joint transmission, subband constraint between CSI processes should be required.
3.2 DPS/DPB
For DPS/DPB transmission scheme, on the one hand, if subband commonality is not required, UE can report independent PMI/RI/CQI on different subband for different TPs, thus each TP can use its preferred subbands, e.g., with good frequecy selectivities, for its own transmission in order to attain the best performance. On the other hand, if subband constraint is configured, the UE complexity to compute the CSI feedback and the eNB complexity of scheduling can be reduced, especially considering multiple CSI processes may be needed in CoMP. 

Observation 5:

· To support DPS/DPB, no requirement on subband constraint between CSI processes. However, if subband constraint is supported, it can reduce the UE complexity and eNB complexity.
Proposal 2:

· In order to support JT and reduce UE/eNB complexity, subband constraint between CSI processes should be supported for Rel-11 CoMP.

4. Conclusion
This contribution discussed rank and subband constraints between CSI processes for Rel-11 CoMP. Based on the above analysis, we have the following proposals:
Proposal 1:

· In order to facilitate JT with PMI/RI reporting and reduce UE complexity, rank constraint between CSI processes should be supported for Rel-11 CoMP.
Proposal 2:

· In order to support JT and reduce UE/eNB complexity, subband constraint between CSI processes should be supported for Rel-11 CoMP.
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