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1. Introduction
One remaining open issue is how to configure the parameter Pc to be used for a CSI process. Pc is the assumed ratio of PDSCH EPRE to CSI-RS EPRE assumed by the UE when computing CQI, RI, and PMI. 
There are essentially two options on the table: 

1) Associating a Pc with each CSI process.
2) Associating a Pc with each NZP CSI-RS

Herein we propose to adopt the first option. First we discuss the specification consistency and logical aspects, and next discuss the importance of the first option for robustly operating a LTE network.
2. Specification Consistency Aspects

Firstly, Pc does not have any relevance for the definition of a NZP CSI-RS:

· The CSI-RS can be measured regardless of the parameter Pc
· The ports of the NZP CSI-RS are fully defined without  Pc
For this reason it is illogical and arbitrary to associate the Pc with a NZP CSI-RS. Such an association would just impose artificial constraints on the configuration of the CSI determination which is the context of a CSI process. 
Secondly, Pc is only relevant in the context of deriving a PMI/RI/CQI from a NZP CSI-RS:
· It is defined as  “Pc is the assumed ratio of PDSCH EPRE to CSI-RS EPRE when UE derives CSI feedback“ in TS 26.213
Hence, Pc only becomes meaningful in the context of a CSI Process, and should naturally therefore be configured in this context. 
Moreover, it is difficult to find any reasonable answers to any of the following questions arising when a Pc is associated with a NZP CSI-RS:

Is there any reason to tie the Pc parameter to a specific NZP CSI-RS?

Why tie the configuration update rate of the Pc parameter to that of a NZP CSI-RS?

Why should you have to configure multiple version of the same NZP CSI-RS just to capture different Pc values? 

What meaning has the Pc parameter for a NZP CSI-RS? The ports are fully defined without the Pc parameter.
When a NZP CSI-RS is configured for measurements other than CSI feedback, why should a Pc parameter be present?
Next we discuss the useful ness of being able to configure Pc independently for each CSI process.

3. Network Operation Aspects of the Configuration of Pc
Being able to tune and adapt the CSI reporting of a UE is an essential part of a robust network implementation. Reasons for tuning the CSI reports include 

· Back-off from the estimated SINR level to compensate for uncertainties in the CSI, e.g., due to feedback delay 

· Adjust for implementation differences between UE terminals 

· Compensate for systematic discrepancies between estimated interference level and the interference that is actually present on PDSCH.

To some degree minor adjustments to the reported CSI can be handled on the network side. However, when the adjustment is significant the UE is often on an incorrect point of operation in terms of estimated SINR and it becomes necessary to make the adjustments on the UE side prior to CSI reporting. Without tools to configure adjustments on the UE side we may have incorrectly reported ranks and/or post-corrected MCS values that hit the end of the scale.

Rel-8 and Rel-10 support adjustments to the CSI reports using the ρA and Pc parameters, respectively. The new CoMP feedback framework in Rel-11 must provide the same flexibility. For the new feedback framework it is however not sufficient to only support Pc adjustments of the different CSI-RS resources. The new feedback builds on desired signal hypotheses as well as interference hypotheses and it must be possible to also adjust the CSI reporting for each CSI process.

Observation:

· Rel-11 CSI reporting feedback must have the same network flexibility to tune and adapt the CSI measurements as is possible in Rel-8 and Rel-10. 

· For Rel-11 CoMP feedback it is not sufficient to tune the measurements on a CSI-RS basis, but each CSI Process must be separately tunable.
3.1. Configuration of Pc as a tool for reducing the number of required IMRs

It is challenging for a network to ensure that the interference seen on an IMR corresponds to the actual desired interference for the CSI reporting. For DL CoMP this is even more so, in large coordination clusters there are a large number of possible CoMP Measurement Sets and it will be impossible for the network to uphold a unique IMR corresponding to each coordinated interference hypotheses within the CoMP cluster. One solution is to set up a limited number of IMRs and then configure the UE to use an IMR that represent the best fit to the desired interference hypothesis (i.e. that includes most of the strongest interferers). In order to allow the network to compensate for the resulting mismatch between the IMR and the desired interference composition, we emphasize the need to configure Pc propose that an interference measurement offset is introduced. In this way the UEs can be configured to tune a limited number of available IMRs to match their individual needs. 

Observation:

· Different configuration of Pc can alter the IMR based measurements to match the needs of individual UEs, allowing the network to operate with a lower number of IMRs in total.

4. Conclusion
Herein we discussed the aspects of how to configure Pc for CSI derivations in Rel-11. We observed that both from a specification consistence aspect as well as from a network operation aspect Pc should be configurable per CSI process
Proposal:

· The Pc to apply in a CSI Process is RRC configurable independently for each CSI Process
· Pc is the assumed ratio of PDSCH EPRE to CSI-RS EPRE when UE derives CSI feedback for the CSI Process
