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1. Introduction
In Release 10, transmission mode 9 supports the configuration of CSI feedback without PMI. Unlike the cases with PMI, this is based on channel quality measurements using CRS, and under the assumption of PDSCH transmission using a single antenna port or transmit diversity, with demodulation based on CRS. This configuration also allows effective system operation using PDSCH and DMRS, but without PMI feedback, which may be suitable for some cases, but may be significantly sub-optimal in other scenarios.    

The present document briefly discusses some of the options for CSI feedback without PMI (and associated DL transmission) which could be considered for Release 11.
2. Use of MIMO without PMI
Transmission mode 9 may be used without PMI feedback, saving UL overhead  in particular cases, for example where the eNodeB can assume channel reciprocity with the uplink (either short- or long-term), or for high speed UEs with channels changing too quickly for the CSI-feedback to track changes due to fast fading. In both cases, the eNodeB will determine suitable precoding without the help of PMI, but requires accurate CQI in order to properly adapt the data rate to the channel conditions.       

In order for the eNodeB to properly schedule PDSCH transmission with DMRS, but based on CSI feedback using CRS measurements, it is necessary that suitable CRS are present, and that they are transmitted using antenna ports which correspond to the physical (or virtual) antennas that are used for transmission of the PDSCH. Ideally, in order that channel measurements made using CRS are comparable to those using CSI-RS, the antenna ports for CRS would be equivalent to those used for CSI-RS, and the same number of antenna ports would be configured for both. Furthermore, in the case of multiple antenna ports, but no PMI feedback, the CQI is computed under the assumption of transmit diversity on PDSCH. Unfortunately transmit diversity is not available under TM9, and therefore the eNodeB would need to estimate suitable precoding and (somehow) appropriately adjust the data rate indicated by the reported CQI.   
Situations where CQI reporting based on CRS may not be appropriate for TM9, for example where suitable CRS may not be present (or not fully present), may include the following:        
· Mismatch between numbers of CRS ports and CSI-RS ports 

· MBMS subframes

· ABS subframes

· CoMP

· Relays

Therefore we can identify two key problems for TM9 without PMI:

· The configured CRS may not match the antenna ports to be used for PDSCH transmission

· The assumptions on which the reported CQI is based may not match the transmission scheme to be used for PDSCH    

In addition, if TM9 is configured with PMI, such that CQI is reported based on CSI-RS, then when DCI format 1A is used, the PDSCH will use transmit diversity based on CRS. This means that eNodeB may need to base the PDSCH scheduling for CSI reported on the basis of the UE assuming a different transmission mode to the one to be used, but also on the basis of different reference symbols.   

3. Possible solutions 
Considering the problems discussed above, the following options may be considered for further study, and since they have advantages in different scenarios, both could possibly be supported in Release 11: 

· UE reports CSI in the same way as for the case with PMI. For example, the UE could compute PMI and CQI, under the assumption that the precoding on PDSCH would match the PMI, but omit the PMI report. In order to avoid the need for reporting RI, the rank could be limited to 1.
· Transmit diversity based on UE-specific DMRS is defined. In order to minimize specification work, this could be based on Release 8 for the cases of 2 or 4 antenna ports. For 8 antenna ports it would be necessary to define a new scheme. This could be using transmit diversity with all 8 ports, or using the Release 8 scheme with a subset of the CSI-RS ports. The UE could then report CSI based on this Tx diversity mode.
Such modifications might be applied to TM9, or as part of a new transmission mode.

4. Conclusions
The schemes discussed above, where CSI is reported without PMI, should be studied for Release 11, for possible inclusion in TM9, or possible new transmission mode(s).
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